











Amneru::aE
Wildlife

1937-1987

The First 50 Years of the
Federal Aid in Wildlife Restoration (Pittman-Robertson ) Act

Prepared in Cooperation With
Thie Wildlife Agencies of the States and Terrltorics

Editorial and Production:
Harmon Kallman, Chief Editor

C. Phillip Agee, Associnte Editor

W. Reid Goforth, Assistant Editor

J P Linduska, Assistant Editor

Steven R, Hillebrand, Art Director

Man Rollison, PFhomgraphy Editor
William J. Savannah, Printing Consultant
W Thomas Nebel, Printing Consultant
Shirley A. Exum, Administritive Officer
Gerald Gallo, Graphic Consufeamt

United Swies Department of the Interior
Fish and Wildlife Service
1987



Y daivi| S, TR Sy




e,

s,

THE WHITE HOUSE
CLAHINGTON
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This happy ouwicome wes by Bo means sssured whon the
landmark Federal-State cooperative program bogen.
Deer, wild furkeys, and many waterfowl spockes wire
only some of ihe cresturee that hed venlshed from great
{ thoe country. The legendary abundance of wild
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to Feverse the downward trend were

leadars whe addressced thls wihdlife
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Human disfress was severe in 1937 after
econiomle depression and drought, puiting
prosfures on all fasnclal and natorel resouroes.
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spported strongly by the taxed industry, propoasd
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Hid



ties o restors wildlife.
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requirements and problems, active mansgement of
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mever have purchased bows oF sporting arms have
shared in the enjoyment of wildlife ihat has coms back
as a rosult of those speclal levies,

Mttman-Kobartson's 5Mh annlversiry la an ldeal tlma to
take stock of what this resarkabls program has
sopeaplished, what affll naeds to be done, and whet ke
Muull..hlmﬁ;mmill - al
rapld change. & appropriste salute
iha thoussnds of concérned Amsricans who have mads
substantlal contributions of time and money o the
sucoess of this natiomal effort.

These &re Important schiovemenis that give all of us yot
anothar reascn io take pride In America, They
demonstrals thai peopls can respect and replenish our
Hving rescurcea so that those rescurces may endure
and abiared on this blessed plaset, so rich in all
forms of lfe, with pressnt snd fobure gunerations,
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A Message from the
Secretary of the Interior

Thire is reason o believe thit an ohjective, natiomwide poll of hunters,
wrchers, skeet and anget shooters, and other Americans who enjiy the sports of
marksmanship, would disclose that many of them know a litte, but not very
much, shout the Federal Ald in Wildlife Restorathon ( Pittman-Robertson § Act.

And that is ironic, because their excise tax dolars—collected from sales of
fircarms, ammunition, tnd archery equipment—have bullt the world's Ancst
program of restoring wildlife populations after a long, apparently irreversible
decline,

The sclentific rebuilding of America’s wildlife berftuge has succoeded so
well and so quictly that most citizens have not noticed what a dramatic change it
has hrought within the span of thelr memory.

The Pittman-Robertson program is decontralized, operated by the Sates
and U5 commonweilths and territories. 1t has done iswaork in silent woods and
fickds and waters, in rescarch laboratories and modest offices, far from the scenes
where the news of the day is made. That is probably why most of us, Hving in
cithes, towns o suburbs as we do; have mot herd about the achicvenemis of
this matiomwide cffort.

Yet the thritls of hearing wild geese call overhead, of seeing décr stop out of
n trailside wood, of witnesing wild wrkeys burst from a nearby thicket, are
expericness nearly anybody can enjoy close to home today, thanks lurgely 1o
Fintman-Hoberison, Such opporiunities were mee indeed for @ majority of
Amcricans in 1937, the year when conservationists of vision persuaded
Congress (o adopt this sclf-nancing system, All our lves are richer for i,
hunters and non-hunters alike, and Pioman-Roberison has advanced the
frontiers of biological science in ways we still can hardly appreciate.

in this Soth anniversary vear, the Inicror Depariment’s U5 Fish and
Wildlife Service has brought forth a report on the program's record for public
oifficials and private citizens to consider, Experts from State and Federal agencics
and the scademic community have contributed enthusiastically (o its prepara-
tion, They are dedicated people who koow and care about America's wildlife;
they have given generously of their time and Iabor 1o share their knowledge with
us, recognizing the importance of public understanding. | take rencwed pride in
America as | reflect on this book and all that it represents. May bt stimulate the
attention and vigorous public discussion it so well deserves,

et Rt Kot

Donald Paul Hodel
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A Message from the
Director of the Fish and
Wildlife Service

I a way, as a wildiife professional with long experience at the State level, |
grew up wgether with Pittman-Robertson from enthusiastic youthfulness 1o
scasoned maturity, Neitherof us cin affoed to become complacent; there s still a
lot to be learncd, and o great deal of work (o be done.

Federal Ald in Wildlifc Restoration has taght us Americans many
encotraging things about our country and oursclves. We know now that we
have moee control over our future than some people dared o belicve back in
1937 when this laiw wis passed, There is much we can do to ensure 3 future for
our heritage of wikdlife, from the way we manage the land to the way we behave
as hunters or fishers or watchers. And becausc it is incvitable that people will
influcnce the health and size of wildlife populations, we have a responsibility o
be good managers. It is a responsibility we cannot walk away from, Nature,
unassistod, will not do our job for us.

Consider what surcly would have happencid to many species if there had
been no Pittman-Robertson Act and no science of wilidlife management during
these 50 years, when our country’s human population almost doubled and
millions of acres of habita disappeared under intensive development. These
birds and mammals were alresdy depleted in numbers as a result of previous
human abusc, indifference, and ignorance. They had o chance to recover
without careful buman action 1o restore their places 1o feed. cest, and breed. And
habitat restoration, In tum, depended on finding out where a species thrives, and
why. Therefore, a wide array of knowledge and techniques had 1o be developed
tor restore soine semblance of harmony between wildiife amd people.

How this knowledge was giined and how these techniques were de
veloped, all within a few decades, is @ remarkable mle. Primitive notions and
methods huve given way to responsible stewardship, often employing space-age
technology. Almost no sclentific knowledge existed about some of our miosd
common wild specics as recently as 20 ar 25 years ago, bul we are now on rack
and making up for lost time The consistent funding provided by the
Fittman-Robertson excise tix on shooting equipment and supplics has made all
this possible. More knowledge and skill will be necded in the years to come, as
people and wildlife continue to compete for living space. While we salute
Pittman-Robertson's 50t birthiday, we would be wise 1o reflect thar the work
begun s well in 1937 is not finkshed and never will be.

%M

Frank Dunkle
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Evolution of a
Landmark Law

by Lonnde L. Williamson

There was i lot of wildlife in America when the first European settlers came.
Reports from that era depict an Atlantic coastline replete with shorchinds,
falcons, waterfond and such. The eastern deciduous forests were alive with
white-tnlled deer, wood bison, wild twerkey, black bear, miffed grouse, passciger
plgeon, cougar, imber wolf and other andmals.

To the west, grasstands held huge herds of bison, elk, prooghorn and mule
deer. There were prairic-chickens, plovers, eagles, ferrets, waterfow] and more
sharing the endiess vistas of waving nutural grasses dotted with waser-filled
potholes scourcd by glaciers of long ago.

Farther west, the Rocky Mountains sod coastal ranges harbored grizedy
hears, bighom sheep, white-winged doves, mountain goats, clk, mountain lion
and a host of other species. The Pacific shoreline was a world of scabirds, scals,
sca otters and all the rest.

But something went wrong as civiliztion crept scross the bnd. Wildlifc
was in the way. Much of it began o disappear with immigrating humanity, felled
forests, pliwed prairics, overgrared deserts and market hunting. Wild creatures
were no match for the inchecked invasion by ax, plowsharce, livestock and gun.

The 20th Century arrived with wildlife flat on its back, badly in need of alifi.
The wildlife conservation movement already was underwsy in the LS. by 1900,
but it was woelully inadequate, The Bureau of Biological Survey was operating in
the Agriculiure Department, but that sgency, which would tater become the LS.
Fish and Wildlife Service in the Interior Departmont, wis concerned primarily
withwildlife’s relationships to agriculture. Several groups such as the Boone and
Crockett Chub were st work, and many locil game-protection socketics hid boen
established. However, wildlife's problems were bigger than them all. Yet these
dedicated few managed w get the country’s first Federal wildlife law cnacted.
The Lacey Act of 1900 made it s Federal offcnse 1o oranspont wildliie scross state
lines if the animals were taken in violation of Stare lew.

iMre predictions about the Rature of America's wildlife were common o
those days. Conscrvationist Madison Grant wrote in 1904: "1t may be confidently
aserted that twenty-five years hence, the rinderpest {a viral discase ) and repear-
ing rifle will have destroyed most, i not all the kuger Africen fauna . and game
in India and Morth America in a wild stare will almost have ceased 1o exist”
Ernest Thompson Seton reported in 1909 that ®. . . all the *okd-timen” agreed that
there are no Antelope in the country now.” Presenvationiss Willism T. Hornaday
prodicted an eardy demise for game species, saying: "I seems as iFall the killablc
game of North America, except rabbits, is now being crushed o death betwecn

M W arastiw i Seeretaryof the Wilaife Moamgpeniert frstitnte wmet Sifioe-af -Large for Duddoor
Lifee Magizringe Tl liaditils, croaied da P90 1 by ris faortfang arm s s indicer;, das
Tnenren an el i parvfalliisisny avisl fogirontigg e Fteral Al i Wililife Rrahoraion frogrm
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the upper millstone of industries and trade, and the conglomerate lower mill-
stone made up by the killers of wildlife.”

Indeed, wildlife’s future may not have been bright back then, but State,
Federal and privately funded conservationists decided to have a go at some
solulicns anyway,

New organizations appearcd to join the fight. Predecessors to today's Na-
tional Audubon Socicty, Wildlife Management Institute and lzaak Walton League
were ongnized. State wildlife agencies were formed. The conservation
moverment gathered steam and things began 1o happen.

State wildlife laws were codified in many States. The 1913 Wecks-MclLean
Act, which placed migratory birds under Federal custody, was enacted. The
Migratory Bird Treaty with Great Britain (for Canada) was signed in 1916, and
the Migratory Bird Treaty Act in 1918, These major mileposts were followed by
cight years of struggle that resulted in the Migratory Bird Conservation Act of
1929, which authorized the National Wildlife Refuge System. Wildlife began
cloing bewer. Then came a relapse.

The Dirty Thirties

Dirought, panic and poverty spread scross much of America as the 1930s
arrived. Bone-dry winds and economic depression combined to break in-
stitutions, familics and spirits. The dust storms and unemployment whipped
wildlife habitat destruction and poaching to a peak. People were hungry, ammu-
nition was incxpensive, and game provided high-quality protein. Waterfowd hit
all-time lows. Other wildlife populations began to falter also, Gains that had been
made in wildlife restoration since the century’s turn began to crode, Wildlife
conservition lesders were very concerned,

Aldo Leopold, pushing for adoption of an American game policy in 1930,
warned: “The game stock, for one thing is losing by delay. We are still losing
stock, range, and cven species.” The LLS. Senate Special Commitbee on Conserva-
tion of Wildlife Resources warned a year later about “convineing and undisputed
evidence of a rapid disappearance of wild life,” and “a corresponding increase in
the number of hunters and fishermen amounting to 400 per cent In the last
decade” The committee called for more and better wildlife management and
research

D, T. Gilbert Pearson, National Association of Audubon Societies, lament-
ed: "Wild water-fowl in this country have recently passed through two very
adverse breeding scasons and their numbers are less today then during the life
time of any onc present. Drainage has taken from them at least one hundred
million zcres of lake, pond and marshland, thus reducing their breeding and
feeding ranges. Hunters increase every year, More wardens are needed 1o
prevent itlegal shooting which is rampant in many sections. Sanctuary areas for
wild-fowl are pitifully small when compared with the vast necds that exist.
Where is the necessary money to come from to correct this situation?”

Fortunately for wildlife, the nation's “conservation elite™ was prominent in
the 1930'. That distinguished corps were sportsmen, but they were not the
average. They were leaders of business, industry and scicnce. Most were well-off
financially. Early on, the group had included Theodore Roosevelt, George Bird
Grinnell, Charles Sheldon, John Burnham and others. During the 1930°s, the
likes of J. M. Darling, M. Hartley Dodge, Charles Hom, Carl Shoemaker, Aldo
Leopold, Thomas Beck, Ira Gabrielson and Fredrick Walcolt were members of
conservation's special forces. They were good at their work, but also, they
arrived on the scene when the Federal Government was in a2 most innovative
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mood and devising programs o beat the Depression. Consequently, they ook
advantage of the situation and helped foster the most fruitful decade of wildlife
CONSCETVILION CYer.

In quick order, these conservation lesders and others spawned enactment
of the Duck Stamp and Fish and Wildlife Coordination Acts in 1934, established
the Cooperative Wildlife Rescarch Unit Program in 1935, organized the Arst
Morth American Wildlife and Matural Resources Conference in 1936, oreated
the National Wildlife Federation that same year, and pushed the Federal Aid in
Wildlife Restoration program to passage in 1937,

Pittman- Robertson

All of these accomplishments were significant, but one stands out from the
rest. The Federal Aid in Wildlife Restoration program, or Pittman-Robertson
( P-R) program, as it is called in honor of its legislative sponsors, has proven to be
the single most productive wildlife underiaking on record. 1t has meant more for
wildlifi in more ways than any other effort. And it is a story of how cooperation
gets things done, how States, the Federal Government, private conservation
groups, and the sporting arms and ammunition industry joined hands 1w give
Uncle Sam the best wildlife management scheme in the workd,

The P-K program might be described as the blue-collar worker
Federal wildlife laws. It is not flashy like the Duck Stamp program, nor highfalutin
like the Migratory Bird Treatics. It is spart from front-office politics, and out in
the hinterlands building new homes for wildlife, educating hunters and con-
structing public shooting ranges. More than any other, it is a statute constantly
producing tangible results.

Under the P-R banner, Statcs have purchased neady 4 million acres of
critical habitat, and anmually manage more than 50 million additional acres for
wildlife, Most of the voluminous wildlife research that States have produced
during the past 50 years was financed by P-R funds, Also, about 7080000 hunters
are trained with P-R money each vear. And numerous shooting ranges have been
built under the program, providing safe Escilities for hunter training and public
Lo,

The results of all this are more wildlife for everyone, lower hunting scci-
dent rates, better-behaved hunters in the field and more well-run shooting
ranges for public enjoyment. Mot a bad viekd o say the lease

An Idea Whose Time Had Come

The P-R prograrm is rather straightforsward, an idea that had o materialize. [t
is funded by an 1)-percent manufacturers’ cxcise tax on sporting rifies,
shotguns, ammunition, znd archery equipment used in hunting, and by a 10-
pereent manufacturers” excise tax on handguns, In fiscal year 1985, those tax
receipts amounted to more than $120 million,

The: ULS. Treasury Department collects the taxes and transfers the money to
the US, Fish and Wildlife Service. Up to 8 percent of the funds may be retained by
the Service for administrative expenses and the remainder is apportioned to
Stare wildlife agencies. For cach 23 of P-R funds received, the States add at least
§1 of State moncy, making the program cven stronger, Since its bicth in 19%7, the
P-R program has pumped over §2 billion into building a future for the Nation's
wildlife and fts recreational use,

The first suggestion that excise taxes on guns and ammo might be good
sources of financing for wildlife conservation appeared in the 19200%. At that
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timie, Americans increasingly were flocking to sport hunting and other outdoor
leisure activities. Victory in World War 1 and the subscquent economic boom
had brought on good times. Industries, businesses and farms were humming.
Work weeks were shorter, leisure time was longer. Workers fled to ficlds and
forests each fall in pursuit of more happiness, There were an estimated & million
licensed hunters in 1920, at least double the number of a decade earlier.

America’s human population cxpanded rapidly during the 1920, also
contributing to the rise in hunter numbers, Birthrates mimicked the swock
market and soared. Immigrants from BEurope and elsewhere flowed through
ports-of-entry like bathtub gin from a fruit jar, That double-barreled shot of
people boosted the population to compete with wages for recond growth, The
time indeed was joyful, like an all-night dance. But farsighted conservationists
knew that morning would come, and wildlife would have o pay the fiddler. As
the Twenties roared, State and Federal wildlife administrators got their first
visions of the big problem ahead. Habitat loss caused by population growth and
economic development wis recognized as the greatest threat o wild life.

As mew factorics, roads, houses, towns and large farms peppered the land-
scape, habitat disappearcd. Wetlands were especially hard hit. Whar to dol
Purchasing lands for Federal refuges was decided upon as a practical way to
build a future for waterfow] and other wildlife.

Uncle Sam already was in the refuge business, having established the first in
1892, when President Benjamin Harrison signed an executive order creating the
Afognak Forest and Fish Culture Reserve in Alaska. Then President Theodore
Boosevell entered the scenc and put refuges all over the map. He created Pelican
Island Reserve in 1903, and quickly followed with 50 more in 17 States and 3
territories by the end of his first term in office, There were complaints from
Congress and elsewhere, vet the undaunted Roosevelt bull-moosed ahead in
typical fashion, and 36 more refuges appeared during his sccond term. However,
TR's refuges were carved from the public domain, land already owned by the
Federal Government. With this “use what you already have” approach, only a few
arcas, such as Malheure Lake and Lower Klamath in Oregon, turned out o be
prime waterfow! habitar. Most were better suited and intended for colomy-
nesting birds and big game mammals. In fact, the best and most-threatened
waterfowl areas were private lands, lands that had 1o be purchased before
petting refuge status,

The leading convervationists of that dme reasoned thar places o hunt
would dwindle as habitat became scarce. They thought it prudent to include
arcas in the refuge system that serve both wildlife and sportsmen. John B.
Burnham, president of the American Game Protective Association, wrote in
1919: “If the young men of the next generation are w0 enjoy from the country's
wild life anything like the benefits derived by the present outdoer man, we must
be the one o shoulder the burden and see that our thoughtlessness or selfish-
ness does oot allow us wo squander that which we hold in truse

“Public shooting grounds must be established for the rank and file of the
gunncrs who cannot afford to belong to exclusive clubs, This is the duty of the
State, but the sportsmen must take the initiagive. . . . In many places land of little
value from a commercial standpoint furnishes the best hunting territory, Why
shouldn't some tracts be set aside as public recreation grounds for all times 1o
come? . . With the public shooting grounds must come more reserves where
the birds should have absolute protection, for as the country becomes more
settled, shooting would become impaossible without them .. *

Burnham's shooting grounds/refuge proposal was inspired by Tennessec's
establishment of a successful hunting area across the Mississippi River from the
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Big Lake National Wildlife Refuge in Arkansas. [t was not a new concept by any
means, Sporsmen’s groups had discussed it for years as a good way (o protect
rapidly disappearing wetland arcas, but no one offered a means o raise funds
necessary 1o bay the land.

Federal Hunting Stamp?

George A. Lawyer, chief US. game warden, had becn suggesting since
shortly after World War § that a Federal hunting stamp was a feasible way to raise
funds for wetland acquisition. Burnham learned of Lawyer's idea and agreed. He
enlisted endorsements from BEW. Mekson, chief of the Burcau of Biological
survey, Henry S Graves, chief of the US. Forest Service, and Aldo Leopold for a
refuge/shooting groundshunting stamp proposal. Bills were introduced in 1921
by Senator Harry 5. New {Indiana ) and Congressman Dan R Anthony ( Kansas ),
and a long, rather heated debate began,

The New-Anthony bill drew broad support from numerous groups includ-
ing the U.S. Department of Agriculture, International Association of Game, Fish
and Conservation Commissioners, Boone and Crockett Club, American Fisher-
les Society, American Forestry Association, Amcrican Farm Bureau, National
Audubon Society, and National Federation of Women's Clubs. But after passing
the Senate, it was defeated in the House by a coalition of States’ rights advocates.

The bill was reintroduced in 1923 and quickly cleared the House, But this
time the Senate fatled 1o act before adjourning, It reappeared during the next
Congress, but immoediately ran into a little buzesaw by the name of William T
Hornaday of the New York Zoological Society. Hornaday had become anti-
hunting in his latter years and sorely mistrusted the Burcau of Biological Survey
and State wildlife agencies. He preached elogquently that wildlife alrcady was
doomed because the autoloading shotgun had been perfocted, and that passage
of the refuge/shooting groundshunting stamp bill would only hasten its demise.
Hornaday built a coalition of big city newspaper editors, States” rights advocates
and disgruntled watcrfow! hunters opposed to the Federal stamp and defeated
the bill once more.

As the TOth Congress opened, the bill was introduced for a fourth time.
Alter more divisive debate between Homaday's faction and conservation
groups, the shooting grounds and hunting stamp provisions were dropped. And
in February 1929, the Migratory Bird Conservation Act bocame law, However, it
merely provided for a refuge system to be financed by congressional appropri-
ations. The reliable funding source in the form of a Federal hunting stamp had
bieen lost—but it would he captured half a decade later when the Migratory Bird
Hunting Stamp Act was signed creating the Duck Stamp.

In 1925, as the refugeshooting groundshunting stamp battle raged, the
International Association of Game, Fish and Conservation Commissioners
appointed a five-man committes to find an alternative to the unpopular bunting
stamp. The idea was to devise another funding scheme and turn opponents of
the stamp into supporters of the bill. John B. Burnham, T. Gilbert Pearson,
George Sclover (lzaak Walton League ), David H. Madsen (Utah Fish and Game
Department ), and William C. Adams { Massachusetts Division of Fish and Game )
were members of that committee. They recommended that the existing 10-per-
cent excise tax on sporting arms and ammunition be diverted from gencral
receipts and substituted for the hunting stamp to finance the pending refuge bill.
It was a first-rate suggestion, Hunters and States” rights enthusiasts who opposed
the stamp would switch camps and maybe the hill would pass. But it was not to
be. Before appropriate action could be taken, Congress repealed all excise taxes.
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Depression and deought hic the US full bore in 1929, President Herbert
Hoover and Congress struggled to right the crippled country, and relnstited
exctse tuxes 1932 1o help pay the bilks, President Franlklin Roosevelt took the
helm in 1933 and & new wave of conservitiondsts moved 1o Washington, DuC,
and picked-up the wildlife gaunther. Among them wiere Jay 8. "Ding”™ Darding and
Carl I, Shoemaker.

Enter Darling and Shoemaker

Darting, a natonally syoalicared political carioonist, was lused from Tows by
FDR 1o b chiel of the Burean of Blological Survey. His stint in that position was
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bkl { March 1934-November 1935 ), but his contributions were lasting, Among
ather things, he implemented the Duck Stamp Program, fathered the Coopera-
tive Wildlife Reseaech Unil Program, amd helped orgonize the 15t North Ameri-
can Wildlife Conference and the National Wikdlife Federation, all within 20
months. Obviously, Daring is remembered for a kot of things, not the least of
which are his impassioned cartoons in support of wildlife conservation. But his
Wildlife Reserch Units would b a5 enduring as his art. They woold fumish the
grist 1o make R work—a steady supply of qualificd wildlife rescarchers, biolo-
gists and managers, as well as management technigques.

Darling envisioned a complement of 10 research units at land-grant
colleges and yniversities around the Maton. Eachunic would be Ananced jointly
by the Federnl Government, and the State wildiife agency and school tavolved.
He and Aldo Leopold abrcady had oreated a uait at Towa State College, amd they
miw the need for more o supply trained techoicians for the growdng wildlifc
conservation offore. At an April 1934 mecting at the Waldoof-Astoria Hotel in
Mew York Clty, Darling convinced representatives from the DuPont Company,
Hercules Powder Company, and Remington Arms Company to underwrite the
Unit Program until Federal funds were available, Darcling evidently made 2@ good
pitch because those same companies made annual contributions o the Unit
Program for the next 50 years through the industry -sponsored Wildlife Manage-
el Insiiite.

Carl Shocmaker might well be dubbed “father” of the PR program. He
weroie the original hill, found sponsors in the Senate and House, and shepherded
the measure through Congress in less than theee months.

Steocmaker began his carcer a5 4 liwyer in Ohio. Apparently tring of that
profession, he moved to Oregon (n 1912 and became owner and publisher of the
Roscburg Evening Nows, His interest in conservation matters eventuslly led o
his 1915 appointment as head of the Oregon Fish and Game Commission. He
later became director of the Fish Commission when the game and fish divisions
wrre separited.

Shoemaker came to Washington, TC, frequently on special legistative
projects for the Stte and learmed his way around. In 1930, he was appointed
special investigator for the newly oreated LS, Semate Special Committee on
Conservaton of Wildlife Resources. He later became permanent secretary of
ﬂ‘;'l committee and remained at the post until the committes was disbanded in
147,

National Wildlife Federation

While attending to his Senate duties, Shoemaker also worked diligently
with Ding Darling wnd the American Wildlife Instimite to erganize the 1s North
American Wildlife Conference, held in 1936, And at that meeting, he helped
create the National Wildlife Federation.

Darling resigned from the Burcau of Biological Survey and became
president of the Federation. Shocmaker was named secretary of the new organi-
zathon, amsd was the glee that held the Federation together during those carly,
trying years. He maintained his office in the Senate, and opened a now one at the
American Wildlife Institute from which he hapdied Federanion affaims

The 2ned North American Wildlife Conference wis held in 5L Louis, Mis-
sourd, in March 1937, The vear-old Federation met at that conference. Shocmak-
er and other participants recalled the Burnham-Pearson excise tax propaosal of
moee than a decade earlier. So they decided on a3 new effort to capture the
10-percent { later increased o 1 percent ) manufscturers’ excise Lix on spor-
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ing arms and ammunition “for allocation 1w the States on some eguitable formu-
k" Thus, the young Fodertion’s first major undertaking was to promote what
soon became the PR program,

Shoemaker returnced to Washington, DC from 5L Loais, went to his Senate
office and began drafting the legislation. He went through 13 deafts before
feeling that the proposal was “in shape o present 1o all the imerested people . .
In cach draft, he incorporated “cogent and convineing”™ suggrestions of conserva-
thon leaders. The one thing that did not change, however, wias Shocmaker's
formiula for apportoning the fands o Sate wildilife agencics,

Shoemaker's Solution

Being recently from Oregon, a large State with relatively few people, and
then living in the East, which had many smaller States with more people,
Shoemuker realized that population would not be an equitable basis for the
apportionment formula, "After probing the various possibilitics,” he wnste years
later, "1 decided that the aumber of paid leense holders would be justifable as
one of the fctors in the formuls This would protect the Western States with
their smaller populations while using the area of the State s the other facior
would equalize the advantage that the Eastern States had becawse of their much
larger numibser of paid lHoense holders.”

Conservation groups, State wildlife agencies and the Bureau of Blological
Survey endorsed Shoemaker's deaft bill. Shocmiker traveled to New York and
met with lesders of the fircarms industry at a gathering of the Sporting Arms and
Ammunition Manufecturers Institute (SAAMI), After the bill was explained
scction by section, T, E. Doremus { DuPPont ), Charles L. Horn { Federal Cartridpe
Company ), and M. Hartley Dodge and C. K Davis { Remingion Arms Company )
immediately gave it their full support. However, Horn did raise one objection to
the proposed language. Shocmaker had provided that 10 percent of the 1ax
vollections each year be set aside (o cover the Survey's oost of sdministering the
program. Homn thooght 10 percent was oo moch. “The SAAMI mecting ad-
journed without the issue being resolved. But the Industry members told Shoc-
muaker (0 sctdle the difference with Horn, and that whatever was decided would
b fine with them.

A few diys later, Horn called Shoemaker and requested o mecting at the
industrialist's sulte in Chicago’s Rlackstone Hotcl The mecting was sct for 11
a.m, preceding an impoctant business luncheon that Hoen had 1o attend a1 noon.
Shocmaker was an amateur stamp collector and knew thint Horn was a renowncd
philatelist, s0 he carried along two volumes of stamps 10 belp get the conversa-
tion fowing amicably. The men met, and Shoemaker asked Horn's opinion of the
collection. To Shocmaker's surprise, Horn spent the next 55 mimuites studying
the allwims page by page. Noting that tine was ronniog our, Shoemaker suggst -
ed that they discuss the administration percentage. Horn closed the allwams and
sathid that 10 percent was cxocssive. Shoemaker held out briefly. Then secing that
Hom was gerting impatient about his loncheon engagement, Shocmaker sug:
gested 8 percent as a compromise. Horn agreed readily, The B-percent limit for
administration, which remains 50 years later, was set.

In 1960, however, Shoemalker wrote that “Mr. Horn was right.” The most
that had cver been usexd to administer the P-R program, he safd, was about 5
percent of the annual collections, an admirable record.

With outside support for the bill nuiled down, Shoemaker began looking for
spronaars o introduce the messure in Congress. His first contact was Senator
Charfes L. McNary ( Oregon ) who signed on immediately. Then Senator Key
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Pittman { Nevada ), chairman of the special commintee on wildlife, sdded his
name, stimulating several other Senators o follow.

Shoemaker turned his attention to the Howse for sponsorship. He ealled
Congressman { lter Senator) A, Willis Robertsan (Vingini ) and invited him to
lunch in the Senate Dining Room. Robertson, who was chairman of the Houwse
Select Committee on Consenation of Wildlife Resources and previousky chair-
man of the Vicginia Game and Inland Fisheries Commission, acoepted, At funch,
Shocmaker handed Robertson a copy of the bl to read. *T watchaed him nod his
head as section after section passed before his cyves,” Shoemaker wiote later,
"When he had finished he asked me for a pencil and he interlined a very short
clanse in Section §. He handed it back to me wnd [ read what he had writien
between the lines. It was the most important addition that had been made by
anyone. He said, "With this amendiment | have inserved | will gladly introduce the
il im the Hipuse,” What he had inserved made the bill foolproof. States could ot
tamper with or divert their own game protection funds and recelve the Federal
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aid provided in the bill. What he wrote followed the enacting clause and read,
", .. and which shall include a prohibition against the diversion of license foes
paid by humters for any other purpose than the admindstration of said State fish
and game department ..

Robertson's 29 Words

Robertson’s expericnce on the Virginia Game and Inland Fisheries Commis-
sion had taught him thag State legislatures were not above taking license receipts
oo wrildlife agencles and using them for other State progeams. 1Ewas 3 common
occurrence in those days, But Robertson put a stop to it with 29 words from his
pen. And those words have meant many millions of dollars for wildlife conserva-
tion over the past halfl century.

OnJune 20, 1937, Senator Pittman introduced Shoemaker's final draft in the
Senate, Several days later, Congressman Robertson dropped an identical bill in
the House hopper. The legislation proceeded through Congress with amazing
dispatch. Withowt fanfare or even hearings, Pittman reported the bill out of his
commitiee on July 7, shortly after Shoemaker had finkshed writing the commit-
tor report. It passed the Senate without delay and was sent to the House.

Rules in the U.S, House of Representatives at that time required that all bills
dealing with sgriculture Department agencies, such as the Burean of Biological
Survey, be handled by the Agriculture Committee. Thas Roberison's Wildlife
Committee did not have jurisdiction over the measure. Fortunately, responsibil-
ity for guiding the bill through committee fell o Congressman Scott Lucas
(Mingis), an ardent duck hunter. But Lucas reportedly did not push the bl
aggressively. So Shocmaker sent telegrams to all the garden clubs and women's
groups in llinois, urging them to contact Lucas on the matter. A few days later,
Shoemaker happened to meet Lucas in the hall ouside the Congressman’s office,
Shoemaker wrote of the meeting: “He (Lucas) threw up his hands and ex-
claimed: For God's sale, Carl, take the women off my back and 'l report the bill
at once.™

P-R Becomes Law

The bill was reported w ihe House and passed on August 17, I was sent
back to the Senate for its concurrence with some technical amendments, and
then forwarded to the White House. President Roosevelt signed the P-R Act on
September 2, 1937,

Within 12 months, 43 of the 48 States had enacted laws prohibiting use of
hunting-license revenues for any purpose other than o operate the wildlife
agency. The other 5 S1ates did likewise in time, and all States then were eligible
o receive AR funds.

Ira M. Gabrielson, Ding Darling’s hand-picked successor, was chief of the
Bureau of Biological Survey when the P-R Act became law. A vocal supporter of
the P-R program, Gabrielson put his able assistant, Albert M. Day, in charge of
implementing the new Federal Aid Act. Day immediately began mecting with
groups of State wildlifie agency directors o get thelr views on how the program
should be implemented. He mraveled to Albuguergue, New Mexico, Portland,
DOregon, Pocatello, ldaho, Pierre, South Dakota, Boston, Massachusctis, Balti-
more, Maryland, Jacksonville, Florida, and Omaha, Nebraska o discuss proposed
policies and rules with State representatives,

When the International Association of Game, Fish and Conservation Com-
missioners held its 32nd convention on June 20 and 21, 1938, in Asheville,
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Morth Carolina, Day announced three tvpes of State projects that woubd be
approved for Federal assistance under the P-R program: *L The purchase of land
for wildlife-rehabilitation purposes. 2. The development of tand to make it more
sultable for wild mammals and birds . .. 3, Research projects set up on a definite
basis and directed to the solution of problems that stand in the way of wildlife
restoration.”

“Trained and Competent™

Gahrielson and Day, as well as many of the State program directors, recog-
nized that the P-R Act regulations offered an excellent opportunity 1o streng-
then State programs. Thus an important policy was added, which requires that
management personnel hired by a State with P-R funds be trained and compe-
tent to perform their duties. That policy lifted State wildlife programs out of the
political-appointee quagmire, allowing them to become respected, profiessional-
by-run operations. Perhaps more than anything else, it is responsible for the vast
improvement in State wildlife agencles over the past 50 years,

Gretting the new PR program functioning as intended was no casy task, The
arms and ammunition tax receipts were runndng about £3 million per year, but
Congress refused to appropriate the full sum. The program received only §1
million in 1938, the first year of operation, and just $1.5 million the following
year, Complicating the situation further, Congress decided again 1o repeal ex
cise taxes. And they were eliminated—except the one on sporting arms and
ammunition. Carl Shocmaker put together a coalition of conservation organiza-
tions, Stare agencics and arms manufcturers o keep that tax in force.

The rapid hiring and firing of State wildlife agency directors created addi-
tional problems for the young program. Al Day, who lad become the fiest chief of
the Federal Ajd Division, reported in June 1939: “One of the chiel difficulties we
have encountered and one of the most discouraging things in the administration
of the wildlife resources of this countey has been the large tuen-over in the
administrative officers of the varlows Sate game departments. As a result of
recent changes there are new administravors handling the fish and game affales in
twelve States. This has meant a turn-over of 25 percent since July L 1938, and has
naturally retarded the progress of the cooperative wildlife restoration program,
It has meant back-tracking, golng over the same ground with new individuals,
and in some cases the new administrators lave reversed plans that had alecady
been given preliminary approval,”

Obwvigusly, Day and his colteagues had some wying times in those carly
vears, But with cooperation from maost of the States, he got the P-R program
undder way.

First P-R Project

The first P-R project approved and funded was in the Weber River Delta of
LUitah. Botulism was killing large numbers of waterfowl in the area. Utah's Diepart-
ment of Fish and Game developed plans for a 5-mile dike that would impoand
freshwater from the rver, prevent intrusions of saltwater from Great Sale Lake,
and thereby reduce incidence of the discase, Utah submitted iis plan to the
Burcau of Biological Survey, which approved the project immediately, The dike
was constructed in 1938, with 7,500 in P-R moncy and 52,500 in State funds,

In 1939, the Bureau of Blological Survey was moved to the Interior Depart-
ment, meshed with the Burean of Fisheries from the Commerce Department and
renamed the Fish and Wildlife Service.
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When World War 11 erupted, wildbile conservation in general and the PR
program i pantioalar saggped as young men gave up theic sguirrel rifles and
shatguns for M-1's and machine guns. But when the Armed Foroes returned from
that conilict, the number of licensed hunters in the country jumped from 9.8
million to 12 million almost overnight. These sdditional hunters purchased
sporting arms and somunition, and the PR fund increased accordingly

The growing tax receipis were not helping wildlife a5 they should have,
however, because Congress continually refused to appropeiate e full amount
According to Fish and Wildlife Service records, part of the problem was solved in
1947 when the Administration began cequesting that all of the feccipis collect-
od cach yvear be transferred o PR Congress complied, but a §1 3-million back-
log ol previously impounded PR funds rermained. The States necded thar money
desperately. Along with conservation groups, they complained vehemently, Out
of the side of its mouth, the Fish and Wildlife Service kept whispering, “Yell
louder.”
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The noise finally was too much for Congress, First, language was added to
the FY 1951 Appropriations Act, giving PR funds a “permanent-indefinine
appropriation status, From then on, @ff the sporting arms and ammunition tax
collections would be automatically transferred to the Fish and Wildlife Service
and apportioned to the States. Thus, neither the Administration nor Congress
could hold PR funds hostage without enacting an appropriations bill pecmitting
it. This cleared the way for future tax collections. Then, Congressmen Lee
Mercalf { Mongana ), Clifton Young { Nevada ), Homer Angell (Oregon ) and Mel-
vin Price { Hinois ) introduced bills in 1954 to force release of the $13 million in
impounded PR funds. A bill was enacted in 1955, and Interior Secretary Fred A
Seaton released the money in June 1956, A problem that had haunted the
program from its inception was resolved.

P-R experienced numerous other inconveniences in its early years. In 1950,
for example, legislation was introduced o repeal again the excise tax on arms
and ammunition, Its enactment, of course, would have killed the P-R program.
But supporters of that bill did not reckon on the opposition that ensued. Conser-
vationists, sportsmen, State wildlife agencies and sporting arms manufaciurers
rallied around P-R and prevented enactment of the repealer.

When the P-R program was enacted in 1937, there were 6.8 million Li-
censed hunters in the country. By 1962, the number had increased 1o 15.2
milllion, and wildlife habitat continued (o decline under increasing pressure
from a burgeoning human population and the resulting land developments. State
wildlife agencies were hurting for funds and needed to stretch their budgets as

far as possible. A good way to do that was by expanding the P-R program.
Hunter Education

Conservation leaders also realized that more hunters in forests and ficlds
cach fall increascd the risk of accidents with firearms, They also were concerned
about hunter mishehavior and its effects on public attitudes woward hunting. In
1969, all 50 States offered some form of hunter education, But there was an
obvious need for overall improvements in those programs. Ira N. Gabrielson had
retired in 1946 as director of the: Fish and Wildlife Service (o become president
of the Wildlife Management Institute. Under his leadership, WML began consid-
ering ways to enhance the P-R program for wildlife and bunter education
purposes, The idea surfaced to expand PR by capuuring the existing 10-percent
manufacturers’ excise tax on handguns, and levying an | 1-percent tax on arch-
ery gear and components of handloaded ammunition. The handgun tax, some-
harw, had escaped the periodic repeals of excise taxes, and had been on the
books since 1932, WMI clicited support from the arms and ammunition people
for redirecting the tax on handguns and establishing the tax on smmunition
componenis, It affered a resolution supporting the effort which had been adope-
ed in September 1967 by the Intemnational Association of Game, Fish and
Conservation Commissioners.

Several bills dealing with the hundgun, archery gear and components taxes
were drafied, but went nowhere. Finally, the decision was made to go after the
taxcs one at a time. Consequently, Congressman John 13, Dingell { Michigan )
introduced a bill in 1969 that would pluck handgun tax receipts from the
General Treasury and add them to PR Dingell was chairman of the Housc
Subcommittee on Fisheries and Wildlife Conservation. He expertly moved the
hill through commitiees and past the House by unanimons vobe,

Senators Hugh Scott { Pennsylvania ) and Philip Hart { Michigan ) introduced
similar legislation on the Senate side in 1970, That bill, too, was steered through
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the legislative process with minkmuom delay, and the haondgun mx was signed by
Fresident Nixon in October 1970,

Archers Sign On

Even before the handgun mx amendment hpd cleared the House or Senate,
Congressman Geonge Goodling { Penmnsylvania ) introdduced a bill to levy an
1 -percent mamdacturers’ exclse tax on archery eguipment o bolster the PR
program further. Goodling was the ranking minority member of Dingell's
subeommitiee, and his bill recetved prompt attention. Bt some of the archery
gear manufaciurers objected 1o the bill and were able o stall ir until Congress
pddfoumed. Goodling retntrodduced the bild in 1971, and it was reporied Gvora-
by by the Dingell subcommiiee within & month, However, manufictonems”
coolness (o the proposal kept it bottled up in the House Ways and Means
Committee. But Fred Bear, president of Bear Archery, came 1o the rescuc.

A welldmosm sportsman ani dedicavesd wibdlife conservationkst, Bear ex-
erted his considerable influcnce to lessen the archery industry’s opposition (o
Goodling's bill. He wrote Subcommittee Chairman Dingell: “In discussions and
an exchange of letters with Mr. Dan Poole of the Wildlife Management Institute,
we of Bear Archery feel thar our industry should contribute o the Wildlife
Restoration Fund. This see sould like 1o do on the basis of the program outlined
in my letter o Mr. Poole, & copy of which | enclose.”

Bewr also wrote letters vo all members of the Archery Manufdciurers' Or-
ganization and encouraged them to suppart the bill. Some responded Brvorably,
and the hitl passed the House without incldent.

Senator Prank Moss { Ul ) introduced an denticsl bill i the Senate, and it
procecded smoothly and was approved. Consegquently, the archery gear tix
amendment was signed by President Nixon during the closing hours of the 92nd
Congress (n October 1972 .. thanks in gremt part to the involvement and
foresight of Fred Bear,

The ammeenition compononis mx was not approved by Congress, However,
there still ks interest on Capitol Hill in levying such a tax to expand PR even
e,

The significance of the handgun and srchery equipment tax amendments to
willdtifie and bunting extends fir beyond the additional pesenrch and manage-
ment funds provided. The amendments also sparked vastly improved hunter-cd-
ucation programs in State wildlife agencies by authorizing up 1o one-halfl of the
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receipts from handguns and archery gear to be used for hunter education and
shooting range construction and maintenance. The other half must be used for
the tradivicnal wildlife-restoration purposes, This funding has vastly improved
hunter-education efforts in most States,

Formal hunter education is a relatively recent phenomenon among State
wildlifir agencies. In 1946, Kentucky inltiated the first statewide fircarms-safety
course in the Mation, The program operated theough State-run youth camps,
Wildlife agency involvement in hunter education began in 1949 when the MNew
York Department of Conservation, with help from the National Rifle Association
of America, devised a firearms-safety course that all 14- and 15-year-olds had to
take before obtaining a hunting license, The MNew York initiative has since spreadl
throughout the U5 Al 50 States now offer hunter-cducation courses. In 36
States, certain hunters—primarily young people—are required to complete
education courses.

The value of P-R-enhanced hunter-education programs is clear. Mew York,
for example, has trimmed its fatal hunting accident rate by more than 70 percent
and its nonfatal accident rare by almost 50 percent through its education pro-
gram that now is funded by PR And saving lives is not the only advaniage of
imvproved hunter education. Berer hunter behavior in dhe field and more shoat-
ing ranges are additional rewards. The entire shooting sports fraternity benefies.

During the carly 1980', another threat w the P-R program arose. The
President’s Task Force on Victins of Crime issued a 1982 report which recom-
mended that the excise ax on handguns be diverted from PR w0 a Crime
Victim's Assistance Pund. Legislation was introduced 1o that effect in 1983, It
would lave cut financing for P-R by about one-third, Conservationists, Stane
wildlife agencics, and arms ammunition manufacturers objected. 5o did Sena-
tesrs Maleolm Wallop { R-Wyoming ) and Ted Stevens | R-Alaska ), and Congress-
men John Dingell {-Michigan ) and John Breaux {D-Louisiana ). The actions of
these distinguished Jegislators proved again that the support for PR is bipartisan
and nationwide,

Senator Wallop summed up a lot of Capitol Hill feeling about PR in the May
26, 1983 Congressional Record: “Furthermore, Mr, Presldent, 1 believe we have
a commilment to sportsmen and women who pay the excise tixes that for 46
years have supporied wildlife conservation through the Pirman-Robertson pro-
gram. They and the manufacturers whose products are tooed are stroag backers
of the program, Years ago in fct, when it was decided that a number of excise
taxes should be climinated, hunters and the manufacturers uiged Congress 1o
retaln the taxes on sporting arms and ammunition o continue the wildlife
restoration cfforts which they support. How often have you encountered that
situation? This unselfish support of wildlife conservation by sporting arms pur-
chasers and manufaciurers is a credit to both, To divert the special funds they
provide to other purposes, no matter how noble, would betray their valuable
contribution 1o a public resource.”

The crime victims bill passed eventually. But the provision that would have
removed the handgun tax from P-R was deleted beforehand,

The PR program has grown and changed with ciroumstances during the
past 50 years. It had to, The US. human population has nearly doubled since
1937, There are almost three times as many licensed hunters in the country now
as then. Thus, the pressures on wildlife habitat and wildlife are much, much
greater. Yet, most species of wildlife are better off now than they were in 1937,

Somcthing has gone right with wildlife in America. And that something
includes the P-R program. It must continue to be protected, expanded and
refined.
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How P-R Works

by Charles K. Phenicie

About 8:45 am. on a Tecsday bie in April a gentleman careying a bricfcase
eiors a Suie office building and proceeds wooan office on the filih loor where he
Is grected by a State fish and wildlife sgency employvee. They chat o few minuics,
while the secretary makes some interoffice calls. At 500 sum. the teo men po toa
conference room where 10 o 12 individuals are assembling. There are hand-
shakos, fricndly words are cxchanged, and all @he seats around @ oblong iable.
As.our gentleman arranges papers from his bricfease, he glainces around the mhle
end greets the group, “Geood morning, Um from ehe Fish and Wildlife Service, amd
I'm here to be'p yow™ When the laughter subsides, the group proceeds with the
business 2t hand. The signillcance of this in-house joke will be seen a5 we
observe the meeting and consider roles of the participants.

This man s indeed from the Fish and Wildiife Service. He is a wildlife
bialogist from the Division of Federal Aid of one of the Service's Reghonal Offices.
The State emplives who frst greeted him ks the Stie Pederal Ald Coordinator,
and the uthers in the mecting are the Game Division DHrector, Game Rescirch
Chief, project lewders, and others Involved in the State’s Pittman-Robertson
(PR} progran.

Those prescol at this mecting represent the backbone of PR program
administration. Since the progeam iavalves T Service ceghonnl offices, 50 Siates,
and § Territorics, no mecting, organization. arrangements, or fob classificitions
sre typical of P-R administration naticnwide from the Northern Mariana Isfands
to the Virgin Istands or from California to Maine, Administration is s varied as
are the wildlife resources und the State and Territorial governments. Neverthe:
bess, the functions amd products of this mecting sre typical.

The Federal biologist is the principal Regional Offce contace with the State
agencics regarding wildlife rescarch, surveys, snd management manters, There
are normally other Federal specialists as well who hamdle land acquisition,
development, md hunter education matiers with the Staies.

Fis regular contact person in the Siate is normally the Federal Aid Coordi-
nator, who accomplishes the State admindstrative maters for Federl grant-in-
ald programs and who provides the link with the State’s wildlife managers and
field personncl. The Federal Ald Coordinator oormally hundles PR and D)
{ Dingell-Johnson or Sport Fish Restoration ) grant programs and is frequentdly
respansible for other Federal grant programs as well,

The papers on the table are largely P-R project proposals, prepared by Stte
project lcaders, and subminted o the Service's Regional Office by the State
Federal Aid Coordinator for Federal approval. The Service blologist raises many
questions about the necd for cortain work, the design of the plan-of-work, and
the use the State will make of the results obtained.

“I pssuime you mide @ thorough literature review for your new black bear
proposal, Jim, under project sumber W.96-R. but your project application

Mr: Pivwriiche oo e £L8 Fiaty sl WL Service's Divinton of Traferal AR for 1) peoirs efory
iy d 9SS Eamiier; be band miswierivienod both tie Piitein Robertwi sl G [Nugedl
Jodursonr {Fleral Abf o Sport Fiiberies Resiorailon ) frogrrsa for v jvar (o fuo DSPTS
rvgions, i wirettiest Enge T folsmem for fo s for Ghe Minbane Fialt el Garae v trapit
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doesn’t indicate its use in the projoct design. How will this utilize results from
Michigans rescarch and work going on in Kentucky?™ Jim expresses surpise at
the Service biologist's interest in this, and the Stare Coordinator apologizes for
his neglecting to advise Jim to include the information in the project applica-
tion. Jim's brief explanation is satisfactory to all present.

Such harmony, hiwvever, docs not typically last for long. The State Game
Director or Game Fesearch Chicl may themselves severely question a project
leader on a matter overlooked previously, but typically voices are raised at
Federal interference in presumed State affairs. For example, a5 the Service
hiologist come to project W-15-R-22, he sighs deeply and begins: “Well, here we
are again back to your annual pheasant surveys. You remember my comments a
year ago regarding this project. Well, I guess it's up to you to change my mind.
How long have these surveys been going on now?”

“You know good and well we've done them for 21 vears,” snaps the Game
Director, “and we'll do them for 21 mone, The Commission needs this inform:a.
tion and we have to supply it to them,”

“Yes, Bill,” responds the Fed, “Um well aware of that, but we're way past the
point whwere [ can certify that this project is substantial as it is designed. There
may well be some survey data you need to manage and regulate pheasants, but
ceftainly not at the cost estimated for this project. The use and benefits are
simply not here. In the last five years the Commission has set the pheasant
regulations before they had your data. Whit | said a year ago stifl stands. Either
v Ly out your pheasant problems and design a survey project to furnish data
1o address those problems, or Il have 1o recommend against approving the
project. If your Commission really needs the data for public relations purposes,
they may just have to use State dollars withoot Federal reimbursement.”

Friendly Tension

Now don't you ever believe this matter ends here. This is a good place for us
0 bow out of the meeting, however. Sometimes the Feds win some and
sometimes the States, In spite of heat generated, Federal-State relations remain
remarkably amicable, perhaps because both parties have a common goal, to
restore, maintain and enhance wildlife fesources.

At the beginning of this meeting there was bghter when the Service
biologist said, “I'm from the Fish and Wildlife Service and I'm here to he'p you.™
There are basic State/Federal conflicts and overlaps in fodes which often cause
problems and which make the Fed a true pain-in-the-neck. Several of these roles,
hivavever, are the basic strength of the Federal Aid in Wildlife Restoration
program which has carried it through these 50 years, making it 3 model among
Federal grant programs. Because of the P-R program’s successes, its provislons
were largely incorpocated in the early 1950's by Congress into the Federal Aid in
Sport Fish Restoration Act and were continued with the Wallop-Breaux amend-
ment in 1984 which expanded the fisheries grant program some three-fold.

Basicalty, Congress passed the P-R Act to provide funds 1o States for wildlife
restoration projects, but, in additon, it also legislated certain controls and
conditions which have been carried out through the S0-year period. To these,
other requirements have been added by Congress and by Presidential executive
order, not applying to P-R specifically, but to all Federal grant programs collec-
tively. Thus, o get P-R dollars, States, both willingly and reluctantly, must do
certain things. To see why the Fed is considered a helpful, friendly pain-in-the-
neck by many State people, a few of these things States must do to get P2R dollars
are summarized under the following four headings.
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Maintain Eligibility

Only Stute wildlife agencies of the 50 Smtes, the Commomwealths of Puerio
Rico and the Northern Mariong Islands, Guan, Viegin Islands, and American
samoa may be cligible for wildiife granis, Ooly the 50 States are eligible for
hunter education grants, Before it can become eligible, each State or Terrltory
mist, kn the words of the 1937 Act, have “assented o the provisions of this { the
) Act and shall have passed lws for the conservation of wildlife which shall
iitclude 3 prohibition opginst the diversion of lcense fees paid by bunters for any
ather purpose than the sdministration of said State fish and wildlife depariment.”
This dedication of State liconse fees by legislamnes oo fish and wildlife purposes
Is probably the most importng wd least pablicized aspect of bath the Wildiife
wid Sport Fisherics Restomtion Acis,

For cxample, in 1984, PR grants totaled $88.450,000, while the hunting
lhoense recetpts which thisse grant funds cosuee will be used For fish and wildlife
purposes totaled $I92,.344.274. Al Stanes have legislation prohibiting diversion
to other purposes, but every year some legislatures or other Stute officials
consider bow to clrcumvent this provision. It takes the combined effors of State
fish and wildlife and Service people o prevent this happening. Such Service
intervention o Stie affaics is truly populer with fish and wildiife workers and

By rules of the Secretary of the Interior, published in the Federal Register,
three other matters can cffect a Staie’s continved eligibility 1o receive grants,

Wik A7 s ity cafficer Beailelivig o il o e fastwd ibwvit gl PIramman- Rty WAk e
ivewitls, Frhorsnl ol Smte udlilpe oo shine Jole witny ponk e Dol o sovinigiing
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First, if P-R furds are applied w any activity or purpose other than those
approved by the Service Regional Director, such funds must be replaced or the
State becomes ineligible to participate. Occasionally State/Federal conflicts re-
sult from this, but they are short lived. Second, real property (lands and perma-
nent improvements ) acquired or constructed with P-R funds must continue (o
serve the purpose for which it was acquired or constructed. WWosed for any other
purpose, o if 2 use interferes with the approved purpose, that USe must oease, or
the real property must be replaced using non-Federal Aid funds. This rule has
been applicd often and is rigorously supported by wildlife professionals because
it ensures long-teem commitment of real property o wildlife purposes, Third,
loss of control by the State fish and wildlife agency of capital assets acquired with
license revenue, o income resulting from such assets, is treated the same as a
diversion of the license revenue itself. This rule is relatively new and has not yet
been invoked.

In 1981, the Internatdonal Association of Fish and Wildlife Agencies
canvassed each State fish and wildlife agency regarding State/Federal roles in
Federal Aid in Wildlife Restoration programs. The 5State responscs were
furnished to the Service and were included in the Service report, “The Federal
Aid Program and Alternative Methods of Administering 1t," April, 7, 1982. Eligi-
bility determinations which are discussed above were rated “highly favorable™
by the States. Mot all sdministeative matters were treated so enthusizstically, as
will be noted in the other sections.

State Responsibilities

States have a host of project and administrative responsibilities which are
stipulated in various Federal laws and regulations. These are monitored by
Service spocialists and others as measures of program control. Only a sample of
these is discussed here to provide some flavor 1o the heated interactions be-
rween the Scevice wildlife specialist and State people.

States are responsible for maintenance of all capital improvements acquired
or constructed with P-R funds, Such maintenance costs are ¢ligible for PR
reimbursement when included in an approved project. Service specialists mond-
tor these to assure that project purposes arc being accomplished. It is easy (o
imagine how such inspections cause heated discusions, particulacly when work
and funding prioritics are at issue. One case involved a hunter education arget
range. An inspection in 1983 revealed that the range constructed with P-R funds
was no longer available for use, since public access was denied. The State
corrected the problem quickly,

States must maintain current and complete fnancial, property, and pro-
curement records and have them available for audit. The States have demonstrat-
ed their desire to be properly accountable for funds and assers; however, they
have expressed concern about the scope of audits and the numerous shifis of
audit authority,

Beginning in the 1960's the audit roles and scope have been constantly
moving targets. Audits previously prefoemed by Service auditors were shified
hetween two Interior Department offices, contracted to private auditing firms,
and eventually assigned to the States themselves, with Interior's Office of the
Inspector General having oversight authority. The audit scope has increased
from grant audits to agency-wide audits, such as a State's Department of Natural
Resources, testing financial systems of the entire agency. Limited audits, such as
of the P-R program or a Division of Fish and Wildlife, are not accepied. The
constant changes have been confusing; and, because they are readily available to
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State personnel, the Service wildiife specialists have been langely burdencd with
the chore of expliining and justifving cach change.

P-R Projects

The key to this subject is the following statement from the P-R Act “Amy
State desiring o avail isell of the benefits of this Act shall, by s Stue fish and
game department, subimil programs oF projects for wildlife restoration. . . " This
nuy be done by submitting 1o the Service Regional DMroctor either “a compre-
hensive fish and wildlife resource management plan® for the Depaniment or “full
wnd detadled statements of any wildlife-restoration project proposed for the
State.” When the Regional Director determines that a plan or project ks “substian-
tial in characier and desipn”™ [ identifies objectives hased on stated need; otilizes
accepted principles, sound design and appropriste procedures; and s cost-
elfective ), then he shall approve it Only after approval may the State begin (o
carry out the described work, and only after Seate funds arg expended can a State
request relmbursement from R funads.

Stares may reguest relmbursement of up to 75 percent of eligible project
costs from P-R funds with at least 2% percent being each Stue’s share. Soime
States commonly clect & smaller P-R shure in order 1o include a bairger portion of
the fish and wildlife department’s cligible wildlife programs and people under
the grant program. This indicares, with added emphasis, the Bvarable atitude of
many Stae adminkstraton to the discipline required by PR in project selection,
design, completion and reporting, and 6o the added pridection given o asscts
and personnel.

Thee meeting described st the heginning of this chapter cccirred in o Sue
office in April, lis urgency was 1o assure substantial projects would be approved
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by the Regional Director prior to the beginning of the Stane’s fiscal year, July 1.
The wildlife specialist at the meeting was a principal Service person responsible
for evaluating State P-R projects, assisting the State personnel if problems sur-
faced, and ultimately recommending approval or disapproval.

The P-R Act allows a considerable latitude to projects intended to benefit
wildlife and vsers of wildlife and to provide hunter education. There are, howey-
er, seme dos and don'ts which are provided o the States by the Service In the
Federal Ald Mansal While don’ts sometimes creep inadvertently into projecis,
most gquestions normally arise over substantiality.

There is a Federal Ald axiom, “The States propose and the Feds dispose,™
The Federal Government has no role, unless asked 1o assist, in the development
of State programs or projects, These are entirely State roles. The Federal role is
to cvaluate proposals for substantiality, Issues of substantiality are raised fre-
quently to question the need for the activity or 1o clarify the intended use of the
project. This can happen when a favorite idea of State commissioners or staff
members §s forced to fit somewhere in the program or when activitics are
continued beyond their prodective life, The latter was the case with Bill's
pheasant suevey project, which has already been done for 21 years with doubtful
resource benefits emerging in recent years. "Hobby rescarch” can be another
problem, but may be less common today than in the past. Problems frequently
show up when ongoing projects are moved from those funded wholly by State
dollars to the P-R program. These shifts often are made during State budget
exerciscs when desdlines are short. P-R projects may result which lack clarity,
or the activities being shifted may not receive close scrutiny either to justify
continuance or 10 determine eligibility for P-R.

Compliance Requirements

When a State official signs and forwards a project proposal o the Regional
Director, he certifies that his agency will comply with all applicable Federal bows,
regulations, and policies. If the State agency s subsequently found in
“noncompliance,” any action or project that fils 1o meet the standards may be
terminated or suspended, or the State may be declared ineligible to participate
in the program.

For the first 25 years of P-R, compliance requirements were preity much
limired to those from the P-R Act or from other sources to assure fiscal integrity,
peneral acoountability, and acceptable performance. These were the good old
days when P-R administration was a eclatively simple affair.

Beginning largely in the 1960%, Congress, Presidents, and Federal agency
heads, through laws, executive orders and regulations, began to use Federal
grants as 4 carrot for grantees to accomplish other national goals, saying in offect,
“If you want Federal dollars, you must agree o do these.” Since all States are
recipients of many different grants, State governments have a strong monetary
incentive to comply. For this and other reasons, many States have laws and
regulations which are as tough as, or tougher than, some of these Federal laws
and regulations.

Mational secial goals have thus become State P-R goals through such laws as
Title V1 of the Civil Rights Act of 1964, the Age Discrimination Act of 1975, and
Section 504 of the Rehabilitation Act of 1973, The State fish and wildlife agencies
have truly been conscientious about these, Paperoork burdens for recordbecp-
ing and reporting arc the chief complaint, particulardy when similar but different
records and reports must be kept for varlous State and Federal agencies and
Purposes.
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There are o number of environmentally related compliance requirements
which include coastal fone management, exotic organisms, endangered
specics, flood plains and wetlands, pesticides, and historical and culturss

An important but troublesome oaie hos been the BMatlonal Environ-
mental Policy Act ( NEPA Yol 1969, A lawsuit against the PR program over NEPA
compliance by an anti-bunting organization in the lave 19700 dmgged on for
three yedars, cousing 3 tremendous paper workload for both the Service and
many of the States. After this was resolved, the Service provided considerable
NEPA trainbng to its own people and the States in order (o lessen the lkelibood
ol such begal action in the future.

There are more than 35 compliance requirements which relane o PR in
varying degrees, Topether they constitute a sizable new workload 1o the Stitcs in
recent years which evokes many complaints. It is not surpeising, in the 1981
survey, that the States found theése added administratve requirements o be
“highly undestrable,” since they divert money and manpower from purcly wilkd-
life purposes. Because the Service's reglonal Federal Aid spocialist must con-
tnually help Suites sort out these regquirements, provide them some training,
monitor State compliance, end quiestion some matters for compliance, It s oy
o understand why Stute personnel laugh when a Federal specialise says, “I'm
here to he'p you”

Concurrent with the incident in a State office building at the beglnning of
this chapeer, other activities in P-R administration take place in Washingion, D.C
These involve the Fish and Wikdlife Service and fis Division of Federal Ald, other
elements of the executive branch of government, the Congress, and a varicty of
conservation organizations and special interest groups. Though we eod to
PR pgects, Hlbe By el rarbe Bravgalinm of sowie Yo agn, s be Feolenally reviemed in

planniig steiges it wrivsimise mostes or affuris. Bl e Starips bare reaucead disnir
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belinle the burcaucratic routines of govermment in Washington, these are the
forces of our democracy by which R was born, as matured, amd has grown
throwgh these S0 vears,

The P-R Act itsclfl has been amended but little through the years sinee s
passape September 2, 1937, This indicutes itwas soundly concelved, well admin-
istered, wnd effectively performed by the States and the Service, Mainlenance-
and management-type projects were authoriecd by Coogress in 1946 and 1955,
respectively. Five territories and e States of Alaska and Hawall were made
cligible participants at dificrent tdmes. Originally, Stiies received funds by sub-
mitting projects oaly, but in 1970 Congress authorized submission of compre-
hensive plans as an altcrmative. The hunter safety program was also added in
1970 and was funded by excise mxeson pistols and cevolvers, In 1972, an excise
tax was placed on certiin srchery equipment for hunter safety training,

Through the 50 years of PR, various omanizations amd Pederal agencics
have been active in the financial affairs of the program in @ varicty of ways. The
Treasury Department, for example, collects the excise taxes on arms, aoumii:
ticn, handguns, and archery equipment from the various manufciuress and
imparters—based upon their price—and places these in a wildlife restoration
sccount. The P-R Act, as it was passed, only authorized future Congresses to
appropriate money collected cach year; hinvever, on September &, 1950, Con-
gress emacted a permanent-indefinite appropriation for PR which remains in
foree ey, Essentlalty, this allows P-R excise tax receipts 1o be used without
specific action by Congress each year. This helps the Service and States to plan
ahead without “feast or famine” varations in funding, and without the delays
which are charpcteristic of annual appropriations. It is a major key 1o the
effective use of funds paid as excise faxes by sportsmen.

Predicable Punding

The permanent-indefinite appropriation is not without its detractors, since
it tends 1o Hmit @ Presidential admindsteation’s bodget authority, However,
through the years the Congress has remained fiem on (s action taken back in
1950,

Linder the continuing budget authority there are two processes in fumd
allocation. One i towithbold funds for Servloe PR sdminkstration, and the odher
i the apportionment of grant funds 1o the Stites.

For its administraticon of PR, the Servioe may, under Low, withhold up to 8
percent of the total funds. This use, per se, his remained ot only around 3 (o 4
percent through the years. However, for more than 30 years the Sttes have
petitioned the Service, mainly throwgh the Intermational Association of Fish and
Wildlife Agencies, to fund also corain projects out of admindstrative funds on
behalf of all the States and Territories, This approach is more economical than if
the States performaed these projects separately or collectively. Twao examples are
the Fish and Wildlife Reference Service, which collects and makes available
published and unpublished research reports of the Service and States, and the
Mattonal Survey of Fishing, Hunting and Wildlife-Associaved Recreation, for
which the Service uses D-] as well ps P-R administrative monics. The PR Aot also
states that, within the authorized 8 percent, funds may be withheld by the
Service for administrution and exccution of the Migratory Bird Conservation
At These funids have been wsed mainly in migratory bird rescarch,

Apportionment of grant funds to States is dooe by the Service's Division of
Federal Aid, amd each is signed by the Secretary of the Interior. Apportionment
has two processes—the fiest allocates the arms and ammunithon tax money plus
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half of the handgun and archery equipment funds for wildlife restoration, and
the second allocates the other half of handgun and archery funds for hunter
education.

From the wildlife restoration portion, first Puerto Rico recelves a half of 1
percent and other four commonwealths or territories each one-sixth of 1 per-
cent. The remainder is divided among the 50 States, half of it distributed accord-
ing to the area of each State and half of it according to numbers of paid hunting
license holders in each State. No State may receive bess than half of 1 percent or
maore than 5 percent of the total.

‘The hunter education funds are apportioned only to the 50 States, not the
Territories, on the basis of State population. No State receives less than 1 percent
or more than 3 percent of the total. States have the option 1o use these funds for
wildlife restoration purposes.

States and Territories are all notified of their apportionments, but the funds
remain in the Federal treasury, P-R is a reimbursement grant; therefore, grantees
receive payments after approved work is performed throughout the year, States
must furnish at least one-quarter of the cost and P-R pays no more than three-
quarters. The Territories provide no matching share; thus, P-R reimburses their
total allowable costs.

P-R funds apportioned to the States are avallable to the grantees for 2 years.
Those unexpended or unobligated after 2 years revert to the Service to accom-
plish purposes of the Migratory Bird Conservation Act. These have largely been
used in connection with migratory bird rescarch.

One further item needs to be mentioned. The Service's Federal Aid office in
Washington maintains and distributes a Federal Aid Manual o provide the
Regional Offices and States the policies and procedures required in grant admin-
istration. Following the 1981 administrative survey of the States {mentioned
carlier), the Service made extensive revision of the manaal and published it in
1982, This manual indicates a future direction for major administrative change
discussed bricily below.

Comprehensive Plans

In the carly days of P-R, technically trained people in the various disciplines
needed for wildlife management were in short supply; therefore, the Service
establishied a rigorous routine of project review and monitoring, Initially, it was
centered in the Washington Office and later transferred to the various Regional
Offices where the routing is still carried out today. The only substantial change is
in three regions where a total of five States have approved comprehensive
plans—Colorado, Kansas, Maryland, Tennessee, and Wyoming, With these States
there are no traditional project approvals and, as a result, there is much-reduced
monitoring by the Feds,

Tosilay, trained and expericnced wildlife managers are available and are on
the staffs of all State wildlife agencics. The 1982 Federal Aid Manual provides
the States with several options wherchy the Federal role in P-R administration
may be reduced. How they go, however, is the option of each State. They may
continue o submit projects as in the past or they may adopt any of a numbser of
options based on plans.

Both P-R and D-J Acts require the submission of projects or comprehensive
fish and wildlife plans. The 1970 amendment to the two acts which authorized
comprehensive plans was a recognition of State progress in management of fish
and wildlife resources and the administrative advances of their agencies. This
was reinforced through passage of the as yet unfunded Fish and Wildlife Conser-
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vation Act of 1980 (the Nongame or Forsythe-Chafee Act ), which encourages
Stutes to develop conscrvation plans for all fish and wildiife, and snthorizes plans
of lesser scope than comprebensive, such as for nongame wildlife. Those
portions of conscervation plans which periain to wildlife conservtion gre also
approvable under the PR Act,

A comprehensive plin must inclsde the entire mission for resource ms
agement of the fish and wildiife agency, snd it must be supported by # documen.
ted mnagement system which controls the processes and procedures of the
agency's planning, programming, budgeting. implementation, and evaluation
functions. The development, implementation, and maintenunce of sch a plan-
ning system are very large and costly steps for any agency, A State which chooses
thix gvenue must be completely committed wo it at all orgEnlzational levels
throughout the agency.

Thercfore, the 1982 Federel Al Manal includes the flexibilities of the
Forsythe-Chafee Act amd is open-ended to the options of planning available, il a
State chooses to use this approach in fts management. The Stite may develop amnid
mainiain plans for such modules of its wildlife program s big game manage-
ment, nongame wildlife, migraiory birds, upland game birds, furbearers, or
hunter education. It may choose elther to document management systems for
these plans or 1o continue controlling work by simplified projects. Each step a
Stute chooscs will increase (s own responsibilities and reduce the Federal rale
in that State’s affairs. Any time, a Sate may increase the scope of & module
developed previously, or add modules, and I that State should ultimately declde
to embrace comprehensive planning. modules already developed will i right

k.

-1 has u long istoey of exoellent performance, lree of scandals and serious
problems. Costs of administrative cverbesd have remiined low, To maintain this
enviable record into the next five decades, performance and accountability
miust be maintined regandlos of what management systems @ State chooses,
and regardiess of who exercises various roles. Not only must there be proper
accountability for properey and funds ax in the past, bui there must be equal
diligence by Staie and Federal people alike o show all concerned, from spoets-
men who pay the tces (o the Congress who authorlzes and appropriates them,
that every dollar spent has produced wildiife and hunter education benefits
worth many dollars, If the progeam is to continie another 50 years, the sports-
men and industrics who pay the excise mxes and those millions of others whao
enjoy and appreciate wildiife will be the force that couses it (o happen.
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Success Story:
Wild Turkey

by John B, Lewis

Theewildd turkey ¢ Wedeegeris gallofrns ) may have had a greater influcnce on
our culiure than any other wikdlife specics. At Thanksgiving time it symbolises
the riches of o greatl new lind and even gnee thie holiday s nickname,

The wild turkey has affected our lives in other ways too, 1t his influenced
oiir muskc {“Terecy in the Smmw”™ ), our specch and our geography, 1§ you've
irpveled the back roads of this country, you've probably encountered names like
Giobbler’s Knob, Turkey Creck and Turkey Foot Mountuin, There's little doubit
thut the wild turkey plaved a significant pact in the Hves of the carly scttlers of
enir country by providing food and & source of badly needed income. Turkeys
wire so abundant thar ar tmes they sold for & 1o 12 conts apicce ai the game
muarket, with lange gobblers maybe selling for a guarier,

Estimates of the pro-senthenment turkey populagion in what s now the United
Stanes manged from T to 10 million, and this may have been conscrvative.
Accounts of "so many wild murkeys that there's oo need o mise the domestic
varicty” appeared in the history of Montgomery County, Missourd about 1E30,
But within 100 years, the wild tudkey had become a rare bird in most of (s
former Tinge.

In appearance the wild trkey & long lean and slender, whereas: the
dimestic varietics are now basically shor, beavy ond stocky, The wild murkey
spends much of its life walking, running and Bying. Although it is 3 targe bind it
can iy up to 35 miles per hour,

Adult wild murkey pobhlers are almost twice i large as bens, avernging
about 20 pounds, comparcd to 10 pounds for adilt females, Welighis vary among
the 6 subspecies, with the Gould's turkey apparently the largese.

Gobhlers and hens have noticeable colar differences. Breast feathers of
hens are lighter colored and tipped with brown; gobhlers are darker due to the
hlack edging on their body leathers, Inboth sexes, the body plumage shilnes with
iridescent shades of bronze, green, brown, blue, red and purple in the sunlight.
This irkdescence is most noticeable in adull gobhilers

I adidlithonry 1o thictr spuirs anad heards, gobblers develop wattles {folds of skin
below the beak ) and caruncles {wartlike growths on the neck ) and & dewbill or
snood, These growihs are ilso present (n bens but aren't as pronounced. During
the spring breeding scasan, the carnncles and witiles of the gobhler may be fiery
red, white or blue depending on the bird's mood. Adult gobblers lack the
feathers on the neck that give the Bens o fuerber ook from a distance. (o the
spring. the top of a gobbler's head ks sometimes as white 25 2 cottonhall, one of

Mr Eewis, reas or WL Researoh Sufservdine fiw e Wisomy Depmivtmivind af Coasermiiong
nicarieed for 11 jwvers i iediel tiarieey resssieol qunel feiionafiva du Afiourd, aioefigg ditaiol lirmee e
Stase's unilef tarlery pogsiddation g frisem 2S00 b g D 250000 e b il fechmica!
atiel Fei entver Autvn on irihd inivisey mmageoneid, ol s ushiies seavenl poge e i Eofmsine
airthcles oy fhe snifyect
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the clues that hunters ook for in telling gobhlers fram hens during the spring
hunting season,

Wildness is the key (o understanding this bicd. Wild turlcys are wary and
will eeact instinctively (o danger by fying, ranning and hiding. These behavior
patterns have been important to the species’ survival,

Wild turkeys scem o have eyes in the back of their heads because they are
able 1o see in an almost complete circle. This, plus their ability to detect the
slightest movement at long distances, equips them with exceptional vision.
Some turkey hunters say that if wild turkeys could smell as well as they can see,
they would be impossible for a hunter 1o kill. They also have a highly developed
sense af hearing. They can pinpodint the location of another turkey or a hunter
calling with remarkable accuracy. It woubd almost appear that wild turkeys have
a built-in “sonar” which directs them,

Wild turkeys like company. When lost of separated from one another, they
comminicite with a variety of calls, This togetherness in turkeys is another trait
that has survival benefits, for in numbers there is strength, Flocks of wilkd turkeys
in the: fall and winter usually include the adult hen s ) and broods. Adult gobblers
ny join the hen and brood flocks occasionally, but mostly remain apart in the
their own bachelor Aocks. During periods of scvere weather or when food is
scaree, several focks may “gang” together. These “gangs” may continue for a
brief tme, but when the weather moderates they separate into the original
focks. By mid-winter the voung-of-the-vear gobblers begin to drift apart from
the brood flocks and start running together, When this occurs three separate
flocks may use the same general area, while maintaining their own identites.

As spring approaches, the fliocks’ integrity begins to break down and all of
the groups join in courtship flocks. Courtship flocking rarely lasts for more than
rwo of three weeks, after which small groups of bens begin to move off in search
of nest sites, followed by one or more adult gobblers.

Muost of the actual mating probably takes place following the breakup of the
courtship Aock, Small groups of hens accompanied by one or more gobblers can
be seen for a couple of weeks after they have left the courtship flock. As cach hen
begins to lay and nest, the number of hens with gobblers declines daily. After the
last hen has lefi, the old gobbler soon joins up with other lonesome gobbilers and
they remain together until next spring. Wild turkeys travel over a fairly large area
throughout the year in their daily movements in search of food and cover, The
arca covercd during the year is known as “annual home range” and may be
several square miles in size.

Historically wild turkeys were native only to the North American conti-
nent. Their range included all or parts of 39 States, plus the southern tip of
Ctario and south into Mexico and Central Amerlca. Six distinet geographic
races or subspecies of turkeys are recognized, all slightly different in color and
behavior, The eastern wild turkey (M g sifvestris) was found throughout the
hardwood and mixed pine-hardwood forests from Maine to Missouri and south
to the Gulf of Mexico, the bargest range of the six subspecies, The Florida morkey
(M. g osceola) was restricted to the Florida peninsula, the smallest area occu-
pied by any of the subspecies.

The Rio Grande mrkey (M g dntersiedia) inhabited the grasslands and
mixed mesquite-grassland areas of Texas, northeastern Mexico, western
Oklahoma and extreme southwest Kansas and possibly a small portion of Mew
Mexico, The original range of the Merriam's wurkeys (M. g smrerriani) included
the mowntain woodlands in Arlzona, New Mexico and southern Colorado and
pethaps a small extension into Texas. The Mexican mrkey (4 g galloparo ) and
Gould's murkey (M. g mexicana) primacy range is in Mexico,
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Wild turkey habitat has changed remendously since Europeans first scttled
here. Gone are the almost endless expanses of virgin timber in the Eastern
United States. Forests that once supporied a diversity of trees have been e
placed by pure pine stands thai are now harvested every 25 or 30 years. Gone
too are the unbroken prairics. Where thore used 1o be tall and short griss

there are now corm, soybean and wheat fickds. Despite these dramatic
changes the wild furkey has persisted.

The Bact that wild turkeys were able o survive these drastic habitat altera-
tions at all is a demonstration of how adaptable they are. Even during the
presettioment period wild turkeys occupled a wide range of habitats and envi-
ronmental conditions. Baically they are habitt “gencralists”, occupying several
plant comimunitics.

During the winter, turkeys need high-cnemgy foods, especially where the
winters arce long md the ground may be covered with snow for extended
periods. Acorns, beechnul, pine seeds and other sources of hard mast are
preferred winter foods, but if they are unavailable, turkeys in grain-growing
areas will forage for waste grain. Turkeys arc forced w move when their natural
winter foods fail, and when this happens they often suffer increased hosses o

and posching,

As spring approaches, wild turkeys move from their winter habigat (o arcas
thut provide nesting and brood-rearing habital. These shifts from winter o
spring habitat may be quite long, especially for the Rio Grande and Merriam's
subspecies; movemnents of 10 1o 30 miles are nof uncommion for these westorn
subspecies. The exstern and Florida subspecics also move between winter and
spring, but not as far.

These winter-to-spring shifts ocour makily bocause hens oced a dict high in
Vitamin A and these foods are usually found near preferred nesting and brood
hahitat, Green forage makes up a high percentage of the turkey hen's diet prioe
o the onsct of cgg laying and nesting. Hens will move to more open ancas where
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vegetation green-up oocurs carlier than in the timber. Nests have been found
near obd logging roads, old fickds, hay ficlds and cut-over areas. Although nesting
locations would appear to be selected at rmndom, some comman denominatons
are ussally involved, Nests are usually falrly close to water, snd often at ihe base
of a tree. Mormally the nest is screened by shrubby vegetation ranglng from 2w
4 feet high. Wild turkey hens lay an average of 11 eggs per clutch in a process
which takes about two weeks (o complete. They then spend another four wecks
incubating, Only about 30 percent of the bens arc successful in bringing off 4
brood. Shortly after the poults are hatched, the hen moves them o arcas that
offer foraging opportunitics and security from birds of prey. While the poults are
still 1o young o fiy, the ben will keep them in areas that provide good ground
cover, which s Rirly dense but not to the point that it restricts movement.
Brood range size increases as the poults grow, Late summer brood range often
includes old ficlds, pastures, savannahs and timbered rouds’ right-of-way, In-
sects, such as grasshoppers, beetles, millipedes, walking sticks and others, and
grass seeds, plus fruits and soft mast are the principal food irems for turkeys ar
this thme.

Thus, wild turkeys need a diversity of habitats, which vary seasonally. The
opportunity for 3 hgh-density turkey populstion is greater if all the needed
habitats exist close together than if they are widely separated.

The Mexican turkey is given credit for being the ancestor of our
domestic trkeys. Mexican mrkeys were being raised in captivity by Indians
when the “New World™ was discovered by Europeans. Turkeys were taken (o
mmwhrﬂ:nﬂramhhuphmammumlpmmhmummm

the Continent, Domestic turkeys were brought to America by the English
mlmhimm:mmhutm:nm:uﬂlmumnlmm carly Emports ks mot
well established. [t was noted, however, that these early settlers preferred the
wild wrkey to eat, indicating that the domestic variety was a poor substitute.
Wik hirds were saved for festive occashons,
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As the frontier moved westward and more and more land was cleared, wild
turkeys became scarce, The seemingly inexhanstible supply had been complete-
ly eliminated in some regions of the country by the mid-1800's. Where popula-
tions could still be found, they were greatly reduced, The last record of a wild
turkey in Connecticut was in 1813; in Massachusens the last was reported in
1851, Wild wurkeys had disappeared from most of the Midwestern States by
150,

The conversion of forested lands 1o pasture and croplands in the Eastern
United States reached such intensity by the end of the 1800% that it virtually
eliminated the wild urkey’s habitat. Added o the loss of habitat was constant
hunting pressure, especially market hunting. In St. Louis, an exporting firm filled
an order for the London market for 700 dozen wild irkeys in 1881, %We might
wonder if the rkeys were edible when they got to London. Market hunting
reached a peak after the Clvil War and extended into the early part of the 20th
Century. Concerned sporismen appealed to their State governments 1o prohibit
this commercial slaughter. Laws were passed, but were largely ineffective. It
wasn't untll the supply of wildlife had diminished o a point where it wasn't
profitable that market hunting disappeared.

Hunting as we know it today, for sport or recreation, didn't exist during the
early settlement period in this countey. Wildlife was generally considered either
a nuisance of @ commaodity by the early ploneers—something to cat, sell, or get
rid of, It wasnt until hunting for sport became fashionable that concern
developed over the continuing decline of wildlife. This concern by public-
spirited sportsmen started during the middle of the 1800's and was responsible
for the enactment of scasons and limits, By 1880, all of the States had passed
some type of game low, The first bag limit was established on prairie-chickens in
lowa in 1878, Market hunting was first outlawed in Arkansas in 1875, Massachu-
setis and Mew Hampshire developed the first “Game Warden” programs about
1850. In Missouri an “Act for the Preservation of Game Animals and Birds”™ was
passed in 1874; it established open and closed scasons on most wildlife species.
The turkey season was closed from April 1 through September 15, bul no
mention was made regarding bag linvits.

Early game laws were seemingly designed to ration the dwindling stocks of
wildlife. Lawmakers believed that these restrictive measures would only make
what was left last longer, before it completely disappeared. While most of the
early game lvws had little impact on the continuing disappearance of wildlife,
they werc in fact the beginnings of wildlife management in this country. It wasn't
until the early 1900°s that the idea of “conservation through wise use”™ was made
popular by Theodore Roosevelt. He viewed wildlife, forests, rangelands, and
waler power as rencwable organic resources that might tast forever if harvested
scientifically and not faster than they could restore themselves. Before the
Teddy Roosevelt era, “conservation” had been an obscure word, one the puldlic
had hardly ever heard and rarely associated with wildlife, woods or water. The
dominant philosophy in this country prior to Roosevelt had been one of
"conquering the land.” The 19th Century pioneer’s attitude toward complete
mastery of the land became an obsession; subduing the wilderness was viewed
with a sense of national pride and was proclaimed as America’s “Manifest Des-
tiny.” The disappearance of the wild warkey along with numerous other wildlife
specics was hardly noticed by the vast majority of the people during the 19th
Century.

Roosevelt's ideas for the development of game prescrves or refuges and
using sclence as @ tool were new concepts in the young conscrvation movement.
Game preserves were established throughout the country during the early 20th
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Crentury, but wore Jargely incllective in halting the decline of wildlife pojila-
tins. The sclentific approach was also ineffective. The stare-of-the-art st that
time could only provide measurements and plumage color, not information on
what animals ae o where they lved, The scicntific experts at that time devwoted
st of thelr energics in classifing snd camboging, while ignorng almost watally
the environments which produced the animals they were studying.

The kst detailed life-history investigation on 2 major wildlife species was
doviie on bobawvhite quall by Herbert L Stoddared during 1924-28 (0 Soath Geor-
g in g project funded by a group of pablicspirited sportsmen in coopeeration
with the Buresu of Biological Survey of the US,. Department of Agriculture, The
fact that this very impoctant study was inltiated and partly fnanced with privaie
muenies was an indieation of the problems sssociated with wildlife mansgement
and resgarch, Very fow i any of the Siabes” natural resource agencies had persoi-
nel capable of conducting intensive wildile rescarch, and money w fund sach
projects was not available, Wildlife rescarch and management 28 a sclenoe was
still in {ts infancy during the 1920°% and carly 1930°% Yery lew cuollcges and
universities wene capahle of iraining stedenis who wanted w0 enter thie wildife
profesadan.

Twao cvents in the 193%0's changed the course of wildile management in this
couniry—the creatlon of the Cooperative Wildlife Research Unit Progrom in
1935 and the passage of the Foderal Akl in Wildlife Restoration { Pittman-
Robertson b Act in 19347, The Unlt program created the means foe training o
cadre of wilillife professionals. The PR progrom provided the mondes necded by
the St agencies 0 hire wildlifie professionals and put them b6 the field.
Together they lifted wildlife conservation ont of the dark ages and sent it down
the rosd toward the miost aggressive and constructive wildife-restoration cun-
paign ever koo

Thcse two programs staried o produce results almost mmediaiely, A
mujor rescarch offort on the propagation of wilid tarkeys was nitisted in Scpiem-
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ber 1935 through the Virginia Cooperative Wildlife Research Unir. The scope of
the project was broadened in 1938 to include the status, life history and manage-
ment of turkeys in Vieginia In 1939, the investigation was continued wnder
Federal Ajd in Wildlife Restoration Project 2-R of the Virginia Commission of
Game and Inland Fisherics. The results of these studies were combined and
published as “The Wild Turkey in Virginia, lts Status, Life History and Manage-
ment” { Moshy and Handley 1943 ), the first comprehensive study conceming
the wild turkey. Although portions of the study dealt with rearing wild turkeys in
captivity, it also presented for the first time habitar requicements and specific
managemont recommendations needed o restore wild turkeys. Much of the
information is as relevant today as it was mode than 40 years ago.

Soon after the passage of the Federal Aid in Wildlife Restoration Act, several
other States inftiated wild turkey research projects, among them Alabama, Loi-
siana, Texas and Missouri. Following Virginia's lead, many of these early studies
focused on population status and distribution, Previously litde if any factual
information was available concerning how many wild turkeys the States had or
where the birds were located. Results of these carly studics established the basis
for seiting hunting seasons, selecting areas for restocking, and idennifying the
need for additional research.

One of the major problems confronting managers early in this conmury was
how to restore wild turkeys into unoccupicd arcas of suitable habitat Barly
restoration attempts, for the most part, ook the casy way oot and used game-
farm-reared wirkeys. Very few of these game farm birds survived, How could a
bird raised in captivity make it in areas where the native wild turkey had been
eliminated? 50 long as game frm releases were made in arcas where no native
wild urkeys socurred, the only loss would be the game farm stock. However, if
game farm birds were released near existing wild propulations, then the chances
for ybridization and discase posed a real threat to the few cermaining wild binds.
Thiz o doubt happened, and rather than cnhancing restoration just set it back.
Restoration efforts involving game farm turkeys were limited primarily to those
States which had or formerty had castern wild turkeys. The Florida, Rio Grande
and Merriam's wild turkeys had not been totally eliminated from their historical
range so there wasn't the same incentive (o relcase game farm turkeys in those
arcas

A P-R funded study demonstrating the differences in the heritable wildness
between the native wild turkey and hiybrid or game fum turkey put an end 1o the
release of game farm birds in Missouri in 1942, The researcher, AS. Leopold,
showed that the adaptability that allowed hybrid turkeys to be successfully
raised in captivity worked against their survival in the wild. Although the release
of game furm turkeys didn't stop in some States, Leopold's work did slow it down
and had the effect of directing wild mrkey managers to look for other ways of
restoring wild populations.

Most wildlife rescarch programs cither came to a halt or were drastically
curtailed during World War II; wrkey restoration efforts almost stopped for
ahaout five vears,

D, Heney Mosby, reporting in 1949 on the present and future outlook for
the castern and Florida wild turkeys, indicated that the prospects were not good
and that the only hope of saving these birds would be found in proper and
intelligent management on public land. He stated that the eastern and Florida
wild turkey range had been reduced wo 12 percent of the ancestral range and that
the birds had becn completely eliminated in 19 Sgates. In the 17 States with

remaining population of wild turkeys, S Smates reported them to be at dangerous-
Iy low levels with complete extirpation not improbable; 3 States thought they
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were increasing; in 2 States they were just holding their own, while in the rest
they were cither static or declining. Mosby went on to say that some work had
been done on live-trapping native wild turkeys for restocking and that this
approach did offer some hope of halting the decline, He went on to say, however,
that live-trapping native wild turkeys was difficult and expensive and neither
live-trapping or using captivity-reared birds would be the answer to stopping
the decline In the eastern and Florida races of wild turkeys.

However, EA. Walker's 1949 report on the status of the Rio Grande and
Merriam's turkeys wasn't quite as pessimistic. Walker indicaved that the Rio
Grande turkey was slowly decreasing in Texas, but increasing in western
Oklahoma. The Merriam's turkeys were thought to be increasing within their
former range in Arizona and Colorado, although decreasing in New Mexico. The
really bright spot was that introduced populations of Merriam's were increasing,
especially in States outside the birds' historic range. Fifteen Merriam's turkeys
trapped in New Mexico had been released in Wyoming in 1935, These birds had
multiplicd to an estimared 10,000 by 1958, South Dakota successfully intro-
duced Merriam's from New Mexico and Colorado into the Black Hills in 1948-
1951, The turkey population increased from the original 29 to an estimated
5,000 to 7,000 birds by 1960, The South Dakota wild turkey restoration project
was financed in part by the Pittman-Robertson program.

Encouraged by the success achieved by South Dakota and Wyoming, Mon-
tana obtained Merriam's turkeys from Colorado in 1954 and from Wyoming in
1955, One additional release was made in the Gl and winter of 1956-57 with
birds secured from Wyoming. Populations increased so significantly in a short
time that hunting was permitted after just four breeding scasons, Similar success
in introducing Merriam’s turkeys was accomplished by several other western
States soon after the Montana establishment.

The spectacular results that had been attained in live-trapping native wild
Merrizm's and Rio Grande turkeys were yet to be duplicated for the eastern and
Florida specics. The trapping methods used to capture turkeys in the West
weren't very successful when tried on the castern turkeys.

Several trap designs employved in the West with success (roll-front, open-
front, drop-front, slide-front, and drop-net) were used in early attempts to
capture eastern turkeys in South Carolina. The rescarcher, W P. Baldwin, report-
ed limited success with some of these traps, but added, “in general it would
appear that turkeys of the southwestern brush areas are more likely to enter
open-front traps than these of the castern foresis.”

The capture of the castern and Florida turkeys using “walk-in” type traps
was time-consuming and expensive and didn't appear to be the solution to
providing enough birds for restoration programs. In 1948, a cannon-projected
net trap was developed by HLH. Dill and W_H. Thornsbhery on Swan Lake Mational
Wildlife Refuge in Missouri. The inventors of the cannon-net trap intended it
primarily for capturing waterfowl, but they belicved that it offered a practical
and economical means for trapping large numbers of any species of birds
tending to flock together. This break-through in trapping technology made i
possible 1o capture enough castern and Florida turkeys for large scale restora-
tlon progrems,

Cannon-nets were used to trap turkeys successfully in South Carolina on
the Francis Marion National Forest Wildlife Preserve in the carly 1950's. Mis-
souri used cannon-nets o rap urkeys during the winter of 1953-54. Later
modification in cannons, nets and charges improved the overall effectiveness for
capiuring turkeys. Narcotics applied to cracked com also have been used effec-
tively for capture.
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Perfecting cupture technigues certainly played an imponant role in wild
urkey restoration; many other clemenis were also required before the restor-
tion programs wiore succesaful. Beiter habitat conditions, due to improvements
in forest managemisnt both on the State and Federal levels, proved vital to the
suecess of the restoration effort. Betver law enforcement and 1 growndswell of
public support for conservation measures in generil also contributed subatan-
tlally. These factors, plus the wild turkey's ability to accommodate o habitats
previously thought unsuited, made it possible for the turkey o expand its range
neross egalogical barriers,

In 1959, at the First National Wild Torkey Symposium, D, Mosby
a repaornt on the general status and management of wild turkeys in the US. This
report, just 10 years after similar reports by Mosby himself and by FA. Walker,
presented a much different outlook. The financial support provided through the
PR program hud cnabled 30 States io participate in active turkey manigement
and research. Scven States had biologists assigned full-time to turkey manage:
ment and research, with 85 individuals preforming pan-time work on inrkey
programs. Almaost S400,000 was being allotied 1o mrkey management and
rescarch in 1958, with most of this money coming through P-R.

Wild turkey populations were responding to the restocking and habitat
improvement progeams. During the 10 years berween 1948 and 1958, popula-
tions had been re-cstublished in several States within ancestral range amd had
been successfully established in a fow States outside their original range. This
dramatic wum-around reaffirmed that Theodore Roosevelt's ides of "conscrva:
tion through wise use” could work, and it did,

Even though the wild turkey had been saved, there stll remained many
euestions copcerning the menagement of the specics. Attention had been di-
rected primarily during the bste 1940' and through the 1950 towsnd trapping
and retocation, with very little thought given o the bind's basie life history,
Before managers could effectvely manage wild turkey populations they necded
o Know the amswers 1o sch questions as how far tarkeys move, what they eat,
what constitutes good trkey habitat, the effects of predation snd discase, and
many more. 1t would scem that the answers to the above questions should have
been known before any suocessful restoration cotild ke place. Although there
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was some knowledge, detailed data were lacking, tronically, wild turkeys had to
be re-established so they could be studied in detail. Studying a hird as clusive as
the wild turkey is difficuli—but when the populations are low, it's next (o
impossible. The re-cstablished and expanding populstions provided the oppor-
tusnity for wild turkey researchers 1o pnswer many basic questions and thus 1o be
maore effective in turkey management.

The introduction of minketure radio transmitters into the wikdlife rescarch
field during the 1960% made it possible to take a closer look at the private life of
the wild turkey. The use of telemetry provided precise data on bome mnge size,
daily movements, and hahitat use thronghout the vear, The results of these
studics crubled managers (o manage specifically for wild torkeys. Wild mrkey
research studies, supported primarily with PR funds, were solidly in place in
practically every State during the 19605 The duta from many of these research
projects were presented at the Sccond Natonal Wild Turkey Symposium i
1970, when Dr, Moshy summarioed the past 30 years of wild twekey manage-
ment and reported that the prospects for the future welfure of the wild wrkey
b brightened considerably in that tme. In 1968, an estimated 1,250,000 wild
turkeys were present and the begal harvest of the four subspecies hid increased
28 times since 1952

The Nation's wild turkey population did not show any significant increase
from 1968 to 1974, according (o estimates ivailable to Moshy. However, the
harvest by hunters increased 41 percent during the same period, indicating
continued population growth and expansion. Progress in the wild urkey resto-
mhm:ﬂrﬂhpum“bpunmmdbzﬂunmh:rdﬁ:mmmhplhmmn;
seasofis. Sixveen States allowed wrkey hunting in 1952, the number rose to 31
by 1968, and was up to 39 in 1970, Today the Narion's wild turkey population is
conscrvatively estimated at between 2 and 3 milllion and hunting scasons are
prﬂ-mdr permitted in 46 States including Hawail.

In closing the Fifth Nathonal Wild Torkey Symposdiam, W.D. Ziedyk and ). G,
Dickson in 1985 summarized the great sevides in status, distribution, and biolog-
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ical knowledge of the specics since the first sympasium 26 years earlier, They
encouraged wild mrkey investigators o design and conduct long-term studics
that would cvaluate the impacts of weather, vegetathon nespaonse, and lnd-use
changes on wild turkevs. They discournged researchers from dealing in short-
term smdies involving small numbers of birds and then extrapolating and pro-
Jeting iheir Adings to large arcas and longrange planndng. They stressed the
need for better habimt models, with the emphasis on testing and bnproving
existing models. Harvest management was noted as an area where additional
rescarch was needed, to onabile managers o utilize the wrkey resource beter.
Their fnal comment wis thit although we have enjoyed sucoess with wild
turkeys, we shouldn't become complacent.

At this point there cortainly doesn’t appear o be any complacency corn-
cerning the necd for additional information on how 1o sestain and increase our
wild urkey populations, PR funded wild turkey rescarch efforts can be found in
almost cvery State and should continue for a long time.

To brbefly summarize what has happencod towibd turkeys during the past 50
year: they were In trouble in 1937; inday they're not. Wild murkeys have been
restored 1o much of their former range due primarily o the success of the
trapping and transfer of wild birds. Viable wild mrkey populations have been
established via the introducton of wild-trapped hirds beyond their ancesiral
range. Wild turkey populations have responded favorably to improved manage-
ment programs based on research studies. Continued loss of habitat still remains
a serious threat, however, o the future welfare of the wild wrkey. During the
Tane 19300°'s there was a lack of both Factual nformtbon dbowt wiat was nceded
ancl of money o sccomphish the sk of restocing wild mrkeys. Thanks 1 some
very farsighted Individuals, both these problems were overcome with the pas-
saee of the Federal Aid in Wildlife Restoration Act in 1937 and the establishment
of the cooperative Wildlife Rescarch Units in 1935, 17 hadn®t been for these two
events oecurring af about the same tme, and when they were badly needed, the
willd turkey might not have returned
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Success Story:
White-tailed Deer

by Robert L. Downing

e must agree with LE and TR MoCabe, who in # definitive 1984 book
om the species wrote: “In the annals of wildlife management in North America,
there are fow suocess storics as grear 28 that of the white-tailed deer. Some
persons contend that the impressive whitetail recond is a direct consoquence of
scientific management. Others podnt to the animal’s innate resilicnce to altered
environments, particularly those of human design, In addition, there are those
whio consider the recent history of white-tailed deer anything but a success and
are quick to note crop end other damages and highway accidents that sre direct

of phundant whitetail populations . . . No one, however, can deny
that the whitetail’s modern history has been remarkable.” | have withessed and
taken part in a great deal of that recovery myself and will describe it to you as
best | can, It s fitting that much of this chapter was mentally composed in a deer
standd, while hunting a herd that was restocked and managed with the ald of
Pittman-Kobertson (PR ) funds.

McCabe und MeCabe described three distinet stages in the decline of the
whitetuil. The 24 to 34 million deer estimated to have ranged over much of
North America in 1500 A.D. had declined by 50 to 65 percent by 1800 because
of massive killing by Indians as an item of trade to European settlers. Some deer
herds rebounded from 1800 to about 1865 because the Indians had been mostly
driven out of the East and the Europeans had not fully settled in femote mral
areas, Uncontralled hunting for market and for home consumption from about
1850 to 1900 further reduced the deer population to a low of perhaps 300,000
to 500,000, only | 1o 2 percent of the number present in | 500. Explottation did
not slow untll the Lacey Act of 1900 forbade interstate traffic in wild game.
Whitctails survived the late 1800's and carly 1900's only in sparscly scttled
regions, inaccessible swamps and mountain ranges, or on large landholdings
where they received the personal protection of the landowner.

Although laws protecting whitctails were enacted as carly as 1646, the
conscration movement did not recelve widespread public support until the
very early 1900's when public indignation became aroused because of the
endangerment or local extinetion of many specics. Many game and nongame
species then began to receive the enforced protection of both State and Federal
lawe, and additional public lads were set aside—a National Wikdlife Refuge
System ( 1903) and & Mational Forest System (1905 The pendulum of deer
sbundance did not swing sharply to the “plus® side until the Great Depression of
the 1930'%, however, when much of the rural human population in the South,
Midhwest, and East began to abandon small mems and meove to the cities. Notonly
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did the deer's worst enemy, man, move away, but the abandoned farm fields
grew up in weeds and brush, an important component of whitetail habitat.
People whao for generations had virtually no big game to hunt understandably
supported the establishment of refuges and other special areas, of State wildlife
departments, and of the new game Liws. People were even willing to tax them-
sclves 1o restore the game that had been missing from their lives for so long, and
eagerly supported the P-R Act of 1937, From then on, every effort, every noticea-
bie success financed by these monics brought with it increasing support by the
pubdic. The stage was set for an unimpeded rise in the population of white-tailed
deer.

Mere protection of the deer was not enough in many arcas, however,
becuuse there were no remaant herds (o spread and repopulate vacant hahitats,
At first, there were few decer herds that had enough surplus animals v be used for
restocking, Trapping technigques were primitive and uneconomical and progress
at establishing “new™ herds was slow. Furthermore, personnel, equipment, and
gasoline often were not available during the World War 11 years 1o cifry out
larpe-scale restocking.

After the war, however, a lot of retumning veterans took advantage of the “GI
Bill" and went o college, many getting degrees in the new educational disci-
pline called wildlife management. These new scientists quickly developed now
ways to capture and transport deer, recstablished local berds, and ser about
learning how to manage them property.

Two carly research efforts are outstunding among those sponsored by P-R
tor hasten recovery of our deer herds. €W, Severinghaus in 1949 noted the
pattern of tooth replacement and wear, giving biologists a wal that is used even
Wistiwriard! lvwr Dawsterts by et ciivery ey a ATy iy B FEsoeanon ok jpecio
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today to “age” deer, to study how and why their populations change, and to
reconstruct and model herd size and composition as an aid to selecting future
minEgement goals and harvest levels,

JA. Crockford and three associates in the late 1950°s developed a dlartgun
system for capturing deer in the wild. Early investigators actually employed the
blowgun technology of South American Indians and progressed through literally
hundreds of combinations of increasingly sophisticated darts, dartguns, and
drugs o develop today's relatively safe and foolproof capture systems, Dartgun
technology, indtially developed within the P-R program, is now used worldwide
by wildlife biologist and is also widely applied in the livestock, 200, animal
control, and even the human criminology fickds. Dartguns are used not only for
capture purposes (restocking, tagging, physical examination, etc.) but also for
humane killing of animals and remote injection of pharmaceuticals. Some agen-
cles still rely heavily on dartguns to capture deer and other animals, while others
usc i varicty of other devices such as traps and nets that have been developed in
FECENT years,

Modern rescarch and management have been so successful that there are
now at least 14 million whitetails in North America, some in areas at the extreme
northern and western edges of their range that had never supported whitetalls
before. Mare likely than not, our major problems today involve too many deer,
rather than too few, because deer have proved to be so adaptable to the human-
altered environment. There bas been a lot of change in the last 50 years, much of
it due to the P-R program.

The Deer and Iis Habitat

‘The white-tailed deer is so adaptable that | have often said { rather fBacetious-
ly) that it could find something nutritious to eat anywhere in the East except a
paved parking lot. 1 have had to qualify that statement because | have seen
parking lots that periodically contained discarded cigarette butts, popcorm,
potato chips, candy, and hotdogs, all potential deer foods. Of course, [ recognize
that some habitats are better than others. Some are consistently poor because of
inherently poor soils; sthers are periodically poor when winter or a drought
make most available foods tough and woody. The quantity of food also can be
low when it has been overused by livestock or cven by deer themselves, or when
it is being shaded out by a dense, uninterrupted stand of large trees. As preferred
foods decline, decr are forced to cat things that are less palatable and nutritious.

Based on P-R studies of deer food habits, it has been found that whitctails
will eat everything from mushrooms and lichens to fruits, nuts, and even fish and
insects on rare oocasions, Anything that is green in winter, whether it be white
cedar in the North, Japanese honeysuckle in the South, or grasses and forbs in the
West, is an important component of deer habitat. When froits and acoms are
available, they dominate the deer’s diet. Mushrooms are scasonally important as
well. Deer have the remarkable ability 1o select the choicest leaves off each
plant, to pick these leaves at their most nutritious stage, and to find mushrooms
and acorns under the leaves using their keen sense of smell.

The best deer habitat has a lot of diversity, so that deer can select a variety of
foods or shift their feeding patterns to better habitats nearby In responsc to
changing seasons and the accompanying changes in both palatability and availa-
bility. Unless restricted by deep snow, deer are not averse to mowving several
miles to obtain better foods, if necessary.

In many well-nourished herds, healthy females often breed for the first time
arabout 6 to 7 months of age. These young mothers usually bear only one fwn.,
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Yearling docs usually hive two—one if they did not breed the previons year. A
healthy adult doc will generally give birth to twln fsns cach year. When fawns
cease to breed and fow adulis rear twins, the habitin may be dereriomting for
some reason, BEevn sucvival is quite variable, depemding on the health of the
mather and the provalence of predators, insects, anid disciscs.

It is impossible to generalize about weights of white-tailed deer bocawse of
basic differences in size of the 15 U 5 subspecies. Each subspecics differs in
average welght and other characteristics, but the problem is complicated by the
Fact ihat many arcis wiere restocked wAith deer of several subspecies. Therefore,
what is “normal and bealthy™ must be determinesd For ench berd individually. In
muany healthy herds during fll, frwons will weigh 50 to 80 pounds, yearling bucks
will weigh 90 to 140 pounds, an! adult bucks 130 to 220 pounds. However,
exceptional deer on excellent mnge occasionally exceed these woights by 50
percent or more, and the largest whitetaill on record, killed in Minnesota in
1926, weighed more than $00 pounds,

Antler size varics from herd 1o herd for 8 number of reasons. Foremost
among these are variations in habitt quality. Antler size is also influenced by
genetics. For decades, small spike-antlened bucks were protected in many herds
before it became koisen that antler size was partly herediary; genctically infiori-
ar bucks may grow only spiles during their first your or two cven when the
habitat is good. Genetically superior bucks on the same range will produce cight
points as yearlings and muy have 10 points and a 16-inch speead by 2-1/2 years of
agee. Most States no longer protect spike bucks. Some have even devised
to protect young bucks thar exhibit good sntler characteristics while heavily
cropping those that do not. Yearling bucks thar were born late in the scason also
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dio not produce 45 many points as those born carly, another reason for each herd
having different antler characteristics.

Changing land uses have had considerable impact on deer. Before the
coming of European scttlers, the dense forest overstory was broken to the
benefit of deer only by strong winds or uncontrolled fires, started either by
Indians or by lightning. Early settlers cleared small patches of forest to obtain
lumbcer and to plant crops. Whitetails near these settlements were hunted
heavily year-round for fond, so these improvements in habitat did not result in
an increasod deer population. By the late 1800°s, forest clearing and agriculture
had spread throughout the East; and although deer habitat was improved im-
menscly by these practices, uncontrolled market and subsistence hunting by the
expanding human population further reduced the herds. Agriculure continuesd
moving westward because food and fiber production there was often more
economical than in the East. As many small eastern farms were abandoned, sonie
were planted vo trees and many more eventually reverted naturally towoodland,
thus reversing the trend that had begun a cenury before. The carly stages of
forest regrowth produce ideal deer habitay, especially if there are adjacent
stream botoms, odd house sites, and woodlots that contain mature hardwoodds
to provide fruits and acorns as food for deer,

Modern, intensively managed pine forests, especially in the South, are now
cut over frequently and in small blocks =0 that young growth beneficlal o
whitetails is constantly available somewhere within the cruising range of indi-
vidual deer { from one-hall to one square mile L Northern evergreen lorests grow
much more slowly than southern ones and, therefore, are cut less frequently.
Unfortunately, many northern forests are nearing maturity or have been over-
brosrsed and no longer provide the quality of deer habitat that they did a few
decades ago. Hardwood forests, because they mature more slowly, are often not
replanted to hardwood trees after cutting bat are converted to faster-growing
pines or o agriculture. Soybeans, in particular, grow well on newly cleared
hardwood sites and are attractive food for deer, creating a serious conflic
between frming and wildlife interests. Most modern faomers and foresters now
have a fairly high tolerance for deer, however, demonstrating how human
attitudes and behavior have changed, There are exceptions, of course, and crop
damage in some areas is 5o severe that farmers are sometimes allowed o shoot
deer during the summer w0 protect their crops, Riparian (streamside) deer
habitat in the West suffers from livestock grazing and clearing for agriculiure,
Offscrting this trend is the inereased tolerance and protection of deer. Urban
sprawl and highway construction are consuming deer habitat throughout the
Mation, but scientific management and the adapiability of the deer are keepling
pace, and the overall trend is for slowly increasing whitetail populations in most
regions.

Causes of Death

Many of the natural predators of the whitetall have been climinated or
greatly reduced. The cougar and wolf originally were the chief predators of deer
throughout their range, but the cougar is now present in whiteril range only in
isolated parts of southern Florida and portions of the Rockics and Southwest
The woll has been eliminated in much of the whitetail's range and is now present
in significant numbers only in Alaska, northern Minnesota, and parts of Canada,
While most bobcats do not prey on deer, some have leamed to do so and are
very efficient at it, partially filling the niche vacated by the cougar. Coyotes are
extremely effective predators on young fawns, enough to hold some south-

51



Wistehmili e selitved el A il sl
e cirmartnaees Dol feviors sdarmallly fri
ik ey e be DT R I

western deer populstions in check Black bears alsa kil fawns when they have
the opportunity but probably do not do so often enough 1o significantly affect
population size. Frec-mnging dogs are presently the most widespread predators
of decr, but they seldom catch healthy adult deer and are mainly 4 harsssment.
Diogs ldll Boams and disewse weakened adulis with enough requency (o cluse
some coneermn, bt cannot limit deer population size except during deep snows
and cther unusual creomsances, However, anything, fncluding the smow
mobile, that puts stress on deer during severe winter weather cin sap theie
limited energy stores and lead (o early death. Thousands of deer dic annually on
our highways and railroad tracks, possibly more than dic from all predutors
oombined.

Sarvition is another fmportant and dramatic cause of death for deer,
especially in the northern part of thelr range. Whitetails concentrate during the
winiter in howelying sreas callisd “yvands” bocayse the shelter and food sapplics
there are generally the best available. IF the winter is severe and long, however,
ithese limited food supplics bevome exhaustod, the decp snow prevents the dece
Troan mowving on oo greencr pastures, so o speik, and @ portion of the heod my
die of starvation. Farther south end west, maloutrition comes on less suddenly
because the deer are not confined by deep soow o small areas, Furthermore,
deer respond to slowly deteriorating hahitat by having fewer fwos and poorer
fawn survival, and approach the point of actual starvation much moee slowly,
The few adults that do die of starvation are so scattered that they are usually
overlooked and the problem does not receive the publicity that it does in the
Mo,
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Parasites and discases are rarely an important cause of death. The worst
killer discase of devr s epleootic hemorrlngic discase ( EHD), which some
consider 1o be a form of the disease called bluctongue. The virus cansing EHD is
carried by a bloodsuecking gnat, and epidemics useally ocour in late summer or
during an unusually warn autumn. The most importans bacterial disease of decr
is anthru, & pew-rare discase of special importnce because it can be transmit-
ted to man and o livestock

Sever| devastating foreign livestock diseascs would be extremely difficule
to control if they reached the U, S, because decr are among the potential carriers.
It is casier to treat or destroy vestock to block the spread of a disease than itis o
catch or kill an entire deer herd, thus making cradication of such a discase
extremely difficult. There have already been two dramatic examples of discase
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control programs that proved guite costly because decr were iovolved 28 4
carvier. In 1924, a foot-and-mouth discase outhveak in California forced the
Keiflimgg oof 22,000 male deer and in 193941 an estimated 10,000 whidtetails were
killed in sowihem Florida in an atitempt o cradicate the cattle lever tick Deer
were also an important host of the screw-worm (y, a parasite responsible for
much deer and livestock moctality through the late 1950°%. However, the scoew.
warm fly was eradicated by relcasing sterile male fles, not by climinating its
st

By far the most important cause of desth for deer is legal bunting. For
example, hunting was responsible for six tmes s many deer deaths as highway
avcldents [ 148,53 versus 24,099 ) in Peonsyhvania in 1981, Hunting mortality
is believed to be lurgely compensatory partly because it mkes place before the
harsh winter period, when most naural deer deaths occur, Becavse hunting
keeps deer density below muxinmim, the deer surviving o bunt have more food
{better habitan ) and come through the winter in better condition than those in
urlnied hends, It has been demonstrated that deer populations can be pur-
poscly climinared by bunting, Yong and hard; but Tkoow of oo cise where i herd
has been eliminated where modern hunting regulations were being enforced
When the Indians and early settlers drmstically reduced or wiped oot deer
populations prior to 100, they did so by hantiog vear-round, weith dogs, and by
*jack-tightng™ at night, when deer are especially vulnerable.
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Scientific Management

Rescarch, the basis of scieniific management, has boeen carried out on deer
by virtually every State since monies to support such activities were made
available by the PR Act of 1937, Universities and Federal agencies also have
conducted deer research; but the bulk of it has been done by State wildlife
departments, who have responsibility foe virually all non-migratory wildlife
within the Suate.

Much of the cxrficst rescarch concerned food habits, These sindics, espe-
cially the ones based on stomach anatysis, have led o the conclusion that deer
will eat almost anything at some time during the year, cither when it is most
nutritious or when other foods are in short supply. A highly diverse habitit,
which combines grasses, weeds, shrubs, and rrecs, should be provided as part of
pood deer management. As a resalt of this research, the US, Forest Service and
many private timber companies now cut timber mainky in small tracts and leave
groups of oaks and other hardwoosds to provide this diversity. State wildlife
departments also plant small patches of winter grass and clover o provide
somecthing green during the critical winter period. Prescibed fire is also used 1o
reduce the height and density of certain beowse species and po stimulate soccu-
lent and nutrithous new growih,

Ste wildlife departments rarcly have enough money, personnel, anid
equipment o perform more than "token”™ habitat improvement on their own,
Massive habdiat alteration ks so costly that it must be done with the cooperation
of the landowner as 8 modification of a timber sale, farming operation, etc.
Where habital improvement i not possible or cannot keep pace, deer herd
managers manipulate the density of 2 herd in order 10 makntain s health,
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Managemient of deer habitat ar the fringes of whitetall moge in the North
and West s particularly difliculr, When snow depths exceed 18 inches, deer
usually remuin in small areas where food is concentrated o there is shelter from
the wind and cold, or preferably both. Here they often depend on & very fow
spectes of hrowse, so decr managers must work closely with foresters o protect
and encourage those key species and, at the same time, maintdn adjacent
evergreen cover, Even under the boest habisin manigement, deer herds near the
lmsits of their range may decline significantly after a year oF two Of extreme,
prolonged winter weather: but these herds may rebound quickly afier several
mibd winters

Pest eontrol is rarcly practiced in deer minsgement. Natural predators arc a
serious problem only in isobited nstances such & when an abnormally high
coyole population s present and is members become skilled ay Anding new-
born fawns, Dogs usually have 1o be controlled oaly near deer “yards,” especially
when the surrounding srow is deep and the crust is thick enough to support a
dag bt not i deer. Mo predator, insect, or discase has much effect on whitetad)
herds except ot high deer densities. Therefore, the most practical management
is 10 keep deer popolstions well bebow maximum density where they are
individually healthy enough 1o resist most pests.

Inidividual herds wre managed under dilferent seis of objectives, depending
on the desires of landowners and other local citizens, Some are managed for
maghmum susmined yicld of deer for the beoefic of the hunter; some, for imini-
mum damage o forcsts, farm crops, erchards, omamentals, or motor vehicles;
some, for miximam public opportunity o observe deer; and still others, (o
provice the optimom mix of teo or mofe such uses. Thae most dificult par of
populstion management is knowing how many deer of which age and sex 1o
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remove cinch yesr o mect the objectives for that partioular hend Bven though
consfderable research has been dote, whitc-wiled deer are extremely dilficult
o “consus.” 1 is also becoming recognized, eapecially in the South, that only a
deer can interpret s complex. habitat realistically; biologists usually cannot
detect the carly stages of habdn deterioration without performing time-con-
suming hrowse surveys. For that reason, most management is proscribed and
evaluated by monitoring the deer’s reproduction, mortality, sex and age ruthos,
antler size, and average weights. Each of these sensitve yardsticks changes with
density amd habitat quality—ihe irick & in determining usually by trial sod
error, what rare of reproduction, welght, cte. is best for thit particular hend.

Hunting is by far the most cconomical wiay 1o schicve and maintuin a
particular deer density because of the free labor contributed by bunters.
Hunters tend 1o be self-regulating in that they hunt hander when they are seeing
lots of deer or signs of deer, and will remove more deer in arcas where they arc
plentiful snd fower where they ane scarce. You might also say that there s a
basilt-in safery valve—the decr get wary and the hunters get weary long before an
exvcssive harvest can ke place,

The muximum sustainable yvield of deer is stained by keeping hend densicy
ut about one-half to two-thirds of the muximum that the habitat would suppoct if
no hunting took place. Managers shoubd keep populations at an cven lower
density if the herd threatens crops, and ar a higher density if there is considera:
bie public interes in observing deer. Deer are casicr 1o Kill ar high density; thus
the season must be short (or lmited o bucks) if a high density s desbred.
Conversely, a low-density deer herd on good range will reproduce rapidly; this
hunting scasons designed o alleviate crop damage, produce the maxinum
yield, etc., require heavy hunting pressuse directed at both sexes. Deer nusmage-
mient thius becomes hunter management—we regulate haater effort i achicve
the desired density and health of the deer. Whether or not the objectives are
being met is determined by looking at the deer that are killed 1o determine if
they are achicving the desired reproduction, weights, and other indicators of
well-being.

Thanks to the interest in managing deer so they will live compatibly with
people, and the P-R monies that have been available, more rescarch has been
done and more is known about white-tabled deer and thelr habitat than any other
weilil anbmal. There s stlll much fineuning that needs o be dooe; but what we
already know and the innate adaptability of the deer promilse (o keep them in
thetr present position as our Mumber One big game animal.
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Substituting Facts
for Myths

by Tony J. Peterle

Wildlifie research was in its infency when the Pittman-Robertson Act be-
came low in 1937, Many of the Mation's valued birds and mammals were in
scrious trouble, thelr numbers sadly diminished and their habitsts shrinking:
also, the poople who managed the Simies’ wildlife agencles were clirsnically
short of funds. The major advantage of the PR law wis to provide a continuous
source of stable funding for wildlife rescarch and management; it couldn't have
come ot a better tme. The Dust Bow] was still 3 very real event, the extensive

forests in the Lake Sgates had been cut and burned over, productive
wetlands in the Midwest were being drained and plowed, and wide cxpanses of
rangelonds in the West were overgrazed and eroded. Wildlife populations were
ted in some arcas, This exploftation, together with habitat loss,
had resulted in drastic reduction or even disappesrance of wildlife specics in
some Sttes. Quick-fix gamic farm fear-and-release programs didn't work, but
little was known about the reasans why, With Pittman-Robertson money availa-
bic for rescarch, many Swtes began to develop mone accurate systems (o survey
thelr wildlife poputations periodically. That led laster to the studbes of how best
o restore habitars

Anather boost cume from a quiet lirtle program just then getting underway.
Beginning in 1935, State wildlife agencies, the Federal government, and often
the privale soctor s well, provided funding 1o Stare lind-grant colleges amid
urdversities to undertake wildiife rescarch through the new program of Cooper-
ative Wildlife Rescarch Units. The Co-op Units later were to grow and spread
into 30 Staies. But even in the lete 1930's, the Units were helping State wildlife
agencies with needed studies, and developing small bur influential cadres of
potential ceséarch leaders. Graduates of the Units, familiar with State wildlife
issucs, were among the first hired by the State agencies. Other universities
without Cooperative Wikdlife Units also established excellent wildlife programs.
The entire process of training and research was enhanced because graduate
students could find employment, largely as a result of the developing Piioman:
Robertson programs in the Stabes,

By the late 1940's and carly 1950, the developing science of wildlife
management wis producing high-quality reserrch to belp managers make deci-
shons. [t wasn't long before an increasing number of rescarchers moved into
management and administrative posts, developing a new breed of supervisors
Exmiliar with research concepis.

Restocking efforts continued during the early years of the PR program, still
with spotty resules at first, but with a significant difference. The trial-and-crror
system was beginning to be scientifically documented, published, and disscmi-
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nated in ever-widening circles. It soon became evident that habitats were an
essential key to restocking success; that the genetic make-up of the birds and
mammals transplanted was important in evaluating how these species would
adapt 1o new environments; and that a sensible first step everywhere would be
1 regularly seck detailed information on existing wildlife populations, their
sizes, locations, characteristics, and habitat needs.

The perisdic species survey became the basis for further rescarch. Popula-
tion assessment continnes © be a universal necessity—so much that some
researchers question whether surveys ought to be counted against their bad-
gets, because survey findings are also of direct importance in making manage-
ment decislons. Surveys have become more sophisticated, getting decply inbo
the makeup of 2 wildlife population as relaved 1o male-female ratios, number of
voung bom each year, rates of survival, population growth or decline, and so on.
These data are now accepted as nocessary, not only in fixing bunting season
dates and bag limits, but in identifying issues still to be investigated.

A good wildiife rmanager now looks to his researchers for help in addressing
many problems. Keeping hunters satisficd and wildlife populations self-
sustaining is only part of his job, He must also develop plans to mindmize damage
done by wildlife to crops and domestic livestock—a problem that emerped in
the carlicst days of settlement and still remains; plans to make wildlife accessible
to mon-hunters, for educational values and esthetic enjoyment; and ways to cope
with the impacts on wildlife of all sorts of substances discharged into our air,
lanc, and water by American technology. The desperate struggle of endangered
species has been added vo this steadily lengthendng lst,

Research is called upon 1o define the basic nature of these problems; wo
provide technigques for information-gathering: to provide managers with op-
tions to solve problems: and to seck w predict the outcome of various decisions
Im relation o the long-term impacts on species, populations, and environmenis.

Facts produced by wildlife research have ranged from practical, manage-
ment-oriented information to improve game populations or harvests, all the way
10 basic biological facts that seem, at fiest, to have no direct relationship to
management decisions, but may later turm out to be critical, As the volume of
available information began to bulld, some became buried in PR reports in
dusty archives, some was published in State or Federal bulletins, or in scientific
journals, monographs, and books. Handling this vast amount of information on
wildlife research and management became—in itself—a major challenge.

Much information has become more readily available to researchers and
managers as a result of the recent development of the P-R-supported Fish and
Wildlife Reference Service in Rockville, Maryland, Computerized scarch sys-
tems provide background material on a great variety of species, research accom-
plishments, and management techniques for planners, rescarchers, and manag-
ers throughout the Nation. All State P-R programs have access to this Reference
Service, which leads to more efficient planning and less duplication of effort for
researchers. Managers can and do review cost-cfficient methods applied in other
States before beginning research or development projects at thelr State level.

Rescarch developed the methods for obtaining quick responses to ques-
tions from the public and hunters related to *How many deer did we kill™ or
“How many geese were shot last weekend?™ These answers were needed, not
only to respond o questions from the public, but—over the long term—ubo
predict future population trends, and to set hunting and trapping quotas o
protect the welfare of the wildlife specics being managed.

As the early P-R research projects began to produce solid, useful informa-
tion about wildlife numbers and distribution, the type of research gradualty
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shifted 1o better respond 1o the necd for basic information aboat the biology of
spocios and a better understanding of special habitat amnd nutritional needs. The
puldic, particularly the avid hunters, sometimes could not understand why
wildlife biologists necded o study the compositon of microbes in the stomach
of deer wnd ek, bt these basdc fects @l chame (o e important i the understand-
ing of digestive effickencics, winter survival, and conversion of food o more
Erwns or calves, For years, biclogists correctly recommended against feeding
hig-game herds during the late winter becanse these animals coubd oot adapt 1o
high-grade alfafa hay or grain, Rescarch demonstrated tha ohe unigue fona of
deer, clk or antelope intestinal tracts was adapred to specific natural vegetation,
andd thar artificial feeds were not digestible. Now, & a result of additional
research, 2 suitable pelleted food has been developed that reduces winter
maortality, Whether using this pelicted food Is economically, palitically, or coo-
logically the best thing 1o do in a given locality is still 8@ manter for intelligent
management decksions,

As big gume populations recovered in a number of Western States, ranchers
anid landowners became concemed about competition between livestock and
game, and about direct losses of crops (o wildlife demage. Excellent State PR
refcorch programs developed information on how to better manage deer, elk,
bigharn sheep, and antelope in relation to livestock grazing. Detadled stucies of
fiwadd hahits showed thit on some ranges there was linde overlap in diet as a result
of seasonal use, while In other arcas coninuom livestock grazing and restriction
of wildlife movements resulicd in reduced habitat quality for all species, For
SOME gAMe specics in some types of habitat, removal of certain plant species
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improved rmnge guality; in other arcas, controlled buming provided palatable
plants of higher quality. There were some concerns as well over potential
disease problems; several wildlife species were widely suspected of carrving and
transmitting discascs to livestock. Although big game ungulates ( hooled ani-
mals Y and lvestock do harbor some diseases in common, reseasrch disclosed that
the direct spread of discase as o result of concurrent use of habitar has not
emerged as 2 serious problem. Cooperative studics among variows States, partic-
ularly in the Southeast, have been important in evalusting losses caused by
disease for both wildlifie and livesiock.

The computer age has made an enormous impact on wildlife rescarch and
management. Population indices and estimates, together with harvest surveys,
have shown that some species can tolerate longer hunting scasons and greater
harvests than people previously belioved, without adverse effects. Population
models show thar about 30 percent of a healthy deer population—ncluding
does—can be harvested eich year without reducing the next year's popiilation.
The hunting seasons for such short-lived specics as ruffed grouse, contontail, and
fox and groy squirrels have been extended in many $tates. In some States the
grouse scason is four months long, and popolations remain healthy within the
Yimits set by natural fectuations and hahitat changes. For other species, we know
that limiting mortality muy be the only way to save the populstions that remain
That is cermainly true for the grizzly or brown boar in our Western States, where
population models have shown that the bears’ chance of surviving in a wide area
may depend on sparing the lives of only two or theee femabes a2 year, We know
much about the brown bear and its cousin, the black bear, because of long-term
rescarch, aided by development of immobilizing techniques and improved
radio-telemetry methods, These tools, too, were perfected largely by research-
s with P-R funding,
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Resewrch hos mode o major difference i manigement of migeaory: bind
speckes, o shared Federal-State responsibility. Rescarchers have shown that
surveys of wetlands and of breeding birds can help predict autumn populitions
with considerable socwrmcy. W know' that habitat loss and annual luctustions in
wiaiter levels are important Botors in determining how many ducks fly south
along the fyways and are available for harvest and for reprodoction in the
Tallowing broeding scason. Wie koow more about where docks nest, how many
nests wre Igtched, and bowe many are loss vo prodacors, all as a eesult off radio-
telemetry studies of breeding bens. Hen mallards, we now know, can iolerte
high neating densities, b those samie densities make them miore vulnerable (o
predators when they are on land. Research results have shown how (o manage
for waterfowl, how 1o improve thelr nesting areas, what kinds of habitet are
needed during migration, how to prevent discase outhreaks, and how to reduce
mortality once discase is found in the population. All of these rescanch findings
lead o recommendations for management. However, decisions are also obvi-
ously affected by social, economic, and political considerations. Wildlife
managers must ke into sccount other Federal and State programs relaved o
agriculiure, power production, reservoir impoandment, siecam clianncliation,
e oo comntrol, But, withoun wildlife rescanch, we would not live the oorrect
informmthon input o influence thise management decisions,

Some of the most notable sucoesses in PR rescarch have been relaied to the
Introduction of animals into areas where those species had never existed, or
where they had vanished, P-R rescarch was involved in how o determine critical
elements in habitat, low to catch the animals, rear thiem o captivity, feed and
transpaort them, and release them with the best opportunity to survive and
reproduce.
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As discussed elsewhere in this book, the successiul relocation and subse-
quent buildup of deer and wild mrkey populations is one of the major modern
sucorss storics in American wildlife management, These achlevements were
made possible largely by research, which discovered locations of suitable habd-
tat for repopulation, and provided better means for capture and handling of the
animals being transported. Much of this rescarch, as well as the actual capturing
and transplanting, was accomplished with Piotman-Robertson funding. Early
micthods for immobilizing animals, such as administering cther on swaks, masks,
and sprays, were incffective and dangerous to use. Mow, dart guns with safe and
cffective drugs are used to immobilize animals in traps and—sometimes—by
shooting from aircraft. Effective mixtures of modern drugs and the use of
antidotes has reduced trap-cavsed mortality, and animals can be transported and
released in better condition. Radios that are antached by collars or hamesses, or
arc surgically implanted, are used to determine animal movements, locations
and in some sophisticated studies even o determine heart rate and ather
physiological information. Seme radios can be used o trigger a powered syringe
o inject and immobilize free-ranging animals a second time for study.

Research has led the way to a better understanding of the dynamics of wild
populations and, thus, of population management. The major key is the ability to
gather appropriate information about the propoftionate sex and age composi-
tion of, for example, a deer herd or a subpopulation of birds, Research has
developed new methods for use on live animals as well as for postmortem
examinations. Plumage and body structure characteristics in birds have been
important for the determination of sex and age. Wing, bill, foot, and feather
lengths and diameters can indicate sex and age in a variety of bird species. The
weight of the cye lens increases with age and—for some mammal species—this
method can be used to determine how old the animal is, up to 2 or 3 vears. Tooth
length, dlameter, and pulp/enamel ratios can be used 1o determine the ages of
various mammeals. The enamel layers in mammal tocth are laid down much the
same as rings in a wee, s0 some researchers have extracted a ooth from live
animals { bears, for instance) for the purpose of determining age. Sex in some
species of birds can be determined by chemically analyzing bleood, urine or fecal
droppings. Minor surgery { called laparotomy ) is sometimes necessary to deter-
mine the sex of cagles, among other binds. The determination of the age and sex
of individuals and groups in the population in necessary for inclusion in comput-
er madels of population growth or decline. If we understand the age and sex
structure of the population of long Jived specles, we can also understand specific
reproductive rates for various ages of females and better predict the total rate of
increase of the population. If we know the age structure, we can better under-
stand the rate of martality, and how this rate effects population status,

Research on animal feeding habits has advanced from simply determining
what they eat to questions of why, where, and how much energy they use to get
the food they need. We now better understand competition for food between
deer, elk, antelope, and domestic livestock, We know how food preferences
change with weather conditions, and in response to forest cutting, buming, or
grazing by livestock.

Food preferences also change in relation to the scason and reproductive
state of the animals. Prior (o nesting, hens of most waterfow] specics select more
animal foods than do males during the same period. More research effort is in
progress to study waterfowl] populations and their wintering grouncs, with an
eye toward management decisions that may help them return to their breeding
areas in the best physical condition, Some wintering arcas are better than others,
and send back mallards to the breeding grounds in better condition following
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severe winter weather, but the virious factors noed more snalysis. The great
imporiance of goud mutritdon on ihe wintering groands is juse beginniog o be
understood,

Basic stulies of animal behavior have been importne wo wildlife manage-
ment. We know that dominance of certain individuals plays a role in reproduc-
five sutoess for many species of birds and owmomils. Dominant sage grouse,
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prairic-chickens and pheasants do most of the breeding, In deer and elk, domi-
nant stags have larger harems and do most of the breeding, but we also know
under what circumstances some younger males find it possible to breed, as well,
Hunter harvest of large trophy animals may not influence the actual rate of
breeding, but we do not yet understand how this might relate o natural selee-
tion and 1o the future genctic composition of the population. Social systems in
many animals are quite complex, and provide a fertile area for study as such
systemis might relate to management decisions,

Information on behavioral traits has been developed by rescarch blologists
to allow managers o count, Survey, or census animals. Birds sing on territorics
and can be counted during the spring Booming grounds or “leks® can be
censused for varlous grouse species. Cooing mouming doves, crowing
pheasants, and calling bobwhites and woodcock can be counted along survey
routes. Wind, rain, and cold temperatures influence call-count surveys, Aerial
counts of waterfowl and many large mammal species have proven to be an
efficient means of surveying such populations, but research was necessary o
determine the most opportune time to count, what proporticn of the anfmals
was being observed, and differences between results obtained from different
alreraft types and different observers.

Wildlife habitats, some of which were purchased with PR funding cx-
cluslvely for research, have received an increasing share of attention with
substantial results. Recent work has shown how 1o produce high-quality native
foods for wildlife in wetlands, through carcfully controlled water-level manipu-
laticn. These practices can often complement or cven replace expensive time-
consuming traditional cultivation of croplands for waterfow] and other wetland
wildlife. Much of this pioncering rescarch was done on State-owned lands
purchased with P-R funds; the results have broad application in many parts of the
United States as wiell as abroad.

Research to improve and expand methods of wildlife habitat inventory and
cvaluation has progressed, often aided by Pittman-Robertson funding, As a
result, we are in a better position to predict the cffects of large water-develop-
ment projects on wildlife habitat, to provide standards for mitigation of habitat
loss, and to better manage habitats for many species of wildlife on lands in varied
ownerships.

As land-based resource use became more intense, and higher technology
brought about the increased use of synthetic chemicals to enhance industrial
and agricultural production, some of these toxic substances began to harm
wildlife populations. Some such chemicald killed wildlife directly, while others
produced long-term chronic effects, primarily on reproduction. Research devel-
oped an understanding of the entrance pathways and effects of accumulation of
toxic wastes on wildlife populations, and provided data for the developent of
regulations and Lrws to protect both man and the environment from the effects
of toxic chemicals. Some predatory birds, such as bald eagles and pelicans, were
affected severely and served as a warning of environmental contamination—and
perhaps also allowed us to aveid more serious impacts on other species, includ-
ing humans.

Omn the other hand, chemicals have been used to control and remove pest
animals that have caused public health problems or damage to crops and live-
stock. Some of these chemicals are immediately lethal, some are less toxic, and
others simply cause wildlife to avold the crop or arca protected, Chemicals also
have been used (o alter vegetation for the benefit of wildlife species being
managed. Methods of applying chemicals or dosing wild animals for the control
of parasites and discases are under investigation.
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Chemical analyses of feathers from birds can indicate thelr general nesting
arcas. The development of more sophisticated chemical analytical procedures
will permit further applications o wildlife rescarch.

Wikdlife research has greatly impooved in design and conduct, and in the
production of sound biological and statistical results that can be used for man-
agement purposes. Greater improvement s possible. Added emphasts on the
preer review of resciarch projects might improve their design, content, analytical
procedures pnd probability of success: This might impinge on some decksion
muaking by local and State research biologists, but the P-R Lo provides funds for
review and control of eesearch at the Federal level. Research direction and
supervision could be strengthened at both the Federal and State lovels. Many

who began tholr careers 20 or 30 years ago o the PR research
program need 1o be re-educated in more modern rescarch approaches and

Pittman- Robertson-supported reseanch has had o great impact on the wel-
fare of wildlife resources in the United Staves and abroad. Production of wildlife
through research-based manigement Options has improved populations, saved
specics, enhanced the harvest of wildlife by hunters, and improved the availabili-
ey o wildlife for observation and enjoviment.

Increasing human population density, greater and more rapid use of our
natural resources, the continuing reduction in wildiife habitat, and the pollu-
tuns assoclated with highly developed wechnology—all will require cven grea-
ter pesearch and management efforts ifwildlife are to continue 10 be part of the
American landscape. Wildlife populations will have to be managed mare in-
tensively on less lamd. Urbandzntion and agriculture are rapidly encroaching on
habitats required by many wildlife species. If these specics are (o survive in
suitable numbers for the benefit of man, research must be carricd out o develop
management schemes that are compatible, alternate habimts must be develop-
ed, and more intensive management must be applicd o the lmited habitr
remaining. P-R supported research has a fine record of accomplishment over the
past half contury, It will have to be cven better IWwildlife is to retain its place in
oiar culiure during the next hall century.
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Restoring a Land Base

by John R. Langenbach

When Congress wrote the Pinman-Robermson (PR} Act, i wsed langiage
thai made clear lis recognition that wildlife needs 4 land buse "as foeding
resting, or breeding places.”™ The biw ernpowered the States 1o use P-R funds 1o
abtain the nieded propertics—whether “hy purchase, condemmnation, lease, or

Progress in setting aside ands for wildlife was show in the carly years. The
State wikdlife agencies necded to obtain assent legislation from thelr legishuures
before they could participate, and only small amounts of money were available
initially. During the first five yoars of the program a woral of #88,3 10,600 in Foderal
dollprs was available to the Smates, with some State apportiomunents only aboot
S10,000 per year, Yet land aoquisithon was the first project in | §of the States, and
wmong the first five projects in 29 Smtes. These 29 States acquired over 400,000
acres ot a Federn] cost of 32,5 milllon during that early spurt. Ducing (he first 15
years of the prograny, the Sates scquired in foe title over 1.5 million acres at an
average cost of 1257 per acre, On today's market, even i the same land types
were available, the cost would be well over $200 million, (For each $75 of
Federal money, States pul up at least $25 while some contributed considerably
more. The cxact amounts the Sttes pald oul for lnd scquisition are largely
ungvatlable, especially for the carly yvears, Hence, only the Federal putlays are
cited in this chapter. )

Naturally, the acquisition cffort was aimed primarily st providing sultable
habdian for “wildiife.” However, the legislation did not define the term “wildlife™
as o species. To most people at that tme, it meant simply game birds and
mammals. Yet the linds that were acquired and thie habitas that was developed
benefited all species, including man.

In many States the acquisithon philosoply was w0 acquire any, svallable
habimt to prevent further loss or destruction. The Nations wetlands were
especlally threatened, largely because of drainage progrums vigorously suppor-
ted by mpencies in the Department of Agricalinre. P-R projects jn Lows and
Minnesot, for example, stressed the acquisition of the remaining marshes and
waterfow! breeding habitar, Where there was multiple land ownership on i
mmarsh, they often followed a strategy whereby the purchiase of o single wedge or
“plece of pie” woulld preclude any further drainage efforts. Although the total
acreage poquired may have been small in comparison 0 some other State
noguisition programs, the benefits far exceeded the amount of land by saving
some of the remnants of vist waterfow! production accas in all the prairie
“pathole” States.

In the carly years of the program, most State fish and game departments did
not hove professional land appraisers on thelr stalfs. Therefore, the Fish and

i EavsigpeniBanly ifarid mavindy 40 yeen iw e wsflllife profession, sesily o Deferad At refivbag i
Chief of LW Fedvred Aid Divivion, e sriiee uorksst for the Siate wilalife apeacie of
Commwcticnd jind Penmsylisiti (n ressnoh s momayemsid, wsm Asiihmd Direcior of [5FWE°
Punipaxrer! WHANfe Resesrrh Conder; anad wos o [NPWS Aichan! Regpinmad Direcior-Oparations

L



Wildlife Service's Division of Lands { now Realey ), with the use of P-R administra-
tive funds, provided appraisals of areas approved for scquisition under the P-R
program, The States, then using such appraisals, negotiated with the landowners.
If agreement was reached but the agreed-upon price excoeded the appraisal, a
justification by the State was needed.

With the post-Workd War 11 increase in available funds, the States stepped
up their acquisition programs. As their programs expanded, they employed land
appraisers, many of whom were trained and mwtored with the assistance of the
Service's Ddvision of Realty.

Similarly, few States had professional engineers on their staffs adequately
familiar with low-head water impoundment and contrel structures. Some States
contracted with private engineering firms, but they too lacked expertise in this
facet of water control, usually resulting in over-design. However, the Fish and
Wildlife Service Engineering Division was recognized as the authority in this
type of construction. The postwar boom permitted the States to employ en-
gincers who, with the help, training, and guidance of Service personnel, became
competent in this icld, gradually reducing the States’ dependence on the Feder-
al Aid-fimanced Service enginesrs.

Acquiring Wetlands

The State acquisition and development of waterfowl habitat in the postwar
period wis enhanced by the passage of the Federal Aid in Sport Fisheries Restora-
tion Act, or Dingell-Johnson (D13 Act, in 1950. In certain cases, these new funds
could be combined with P-R 10 acquire and develop agquatic habitats, The two
programs shared the cost in proportion to the expected benefits for fish and for
wildlife. Not only hunters and fishermen, but all people, be they bicders, shutter-
bugs, hikers, picnickers, or just enjoyers of the cutdoors, bencfited from these
programs.

To date, almost 2 million acres of waterfow!] habitat have been acquired by
the States under P-R. These arcas range in size from small praicie potholes in the
northern Great Plains, to sizable migration stopover areas in Oregon, Missowri
and Arkansas, to vast tidal marshes and wintering areas in Loudsiana, Texas and
California. Maturally, the protection of these areas from needless drainage,
farming, grazing and other intensive uscs also helped all the local species from
quail and rabbits 1o deer. Furbearers, songbirds, fish, amphibians, reptiles, and
cven the lowlicst insect and worm enjoyved the glorious habitat provided.

Control of these waterfowl lands cost about $60 million; another §185
millicn was spent for development, operation, and maintenance of State water-
fowl arcas. (During roughly the same period, the Fish and Wildlife Service also
purchased about 2 million acres for waterfowl on National Wildlife Refuges, and
about 500,000 acres for Waterfowl Production Areas, )

Development of waterfowl areas covered a gamut of activities depending
on the condition of the site and the expected use. In the prairie pothole region of
the northern plains—Minnesota to Montana and south to Nebraska—the
principal management wol was fencing to exclude domestic livestock. The old
adage that the most efficient and economical game management ool is the
three-strand barbed-wire fence still holds true. In some instances, the plugging
of a drainage outlet and the encouragement of nesting cover converted the
pothole into a productive area. Such actions also greatly benefited resident game
specics—pheasants, Hungarian partridge, prairie grouse and guail, as well as
deer and antelope.
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Dams for Ducks

In many of the major waterfowl-orienied units, more elaborate under-
takings were essential to provide the habitat required. Low-bead dams, dikes amd
levees with necessary water control structures were developed, These could
vary from minor contour levees to stairstep the shallow impoundments
{commonly used in the Smies in the Mississippi Delta) to claborate water
diversions and impoundments, The Duck Creck-Mingo National Wildlife Refuge
joint venture diverted water from the Castor River into the Mingo Swamp of
sontheast Missouri to be wsed by hoth the Federal and Seate wildlife gpeocies in
the prescribed water management progrsim.

O the 75,000-acre Hosseau project in Minnesota the water was diverted
from Pine Creek in Manitoba, Canada. This required considesable negotiation
which included the State of Minnesota, the Province of Manitoba, the US, Fish
and Wildlife Service, the Canadian Wildlife Service, the US.-Cansdian Interna-
tiomil Boundary Commission, and other agencies, all consammaited by the
Wildlife Management Institute, which acted as the banker 1o legalize the transfer
of funds from the Stte of Minnesota o the Canadian contractor who did the
work. It was a real accomplishment in intermational cooperation, yet af reasons.
ble cost for the benefits derived.

Along with water control, adequate fecding unlts were necessary, especial-
Iy in management of Canadi geese. Food was necessary (o attract and hold
migrating geese and also 1o reduce thelr depredations on private agriculiuml
fand. Many landowners did not take kindly to the big-footed gray birds gobbling
up their corn and soybeans and grazing on their Gl planted grain crops. This was
an important issue on the soothermn Mlinoks complex indtaged by the State at
Horseshoe Lake, later fortified by Union County mad then extending oo the Crab
Orchard Mational Wildlife Refiuge and stidl later 1o the Stare of Kenfocky's Ballard
County unit. It has been estimated that this complex has been host to about 75
percent of the Canada geese migrating along the Mississippd River. Thus, agricul-
turl cropping by the States was and is an important fuect inproviding s well-
rounded waterfow] management arci

Maintenance Costs

Naturally, with such large capital outlays, maintenance and operation be-
came important and costly ventures, Prequently, the cost of providing substan-
tial screages of agriculiural crops excecded all other annual management costs.
The original P-R Act did not provide for maintenance or management. However,
an amendment signed July 24, 1946 permitted maintenance of capital improve-
ments acquired or constructed with P-R funds; an August 12, 1945 amendment
authorized States 1o use PR funds for management of wildlife and of buman
activitles on acquined arcas.

Many Staie waterfow] sreas were acquired adjacent o, or in conjunction
with, units of the National Wildlife Befuge System. These included numerous
types off waterfow] habitar, from the praivie pothole production aress of the
Great Pluins to the arcas where migratory ducks and geese stopped for food and
rest, W the wintering grounds of forested river bottoms, and resting reservairs
with adjacent feeding grounds and coastal marshes, Every State has participated
in one or more Bcets of the waterfowl program and together they have spent
mire than $45 million in grants from Pittman-Robertson on waterfowl rescarch
andd inventory sctivities.
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In the State waterfow] programs, cooperalive agreements were negotiaved
with Federal agencies contralling land and water. These agencies included the
Army Corps of Engineers, Burcau of Reclamation, Bureau of Lind Manggemeni,
Forest Service, Bureau of Indian Affairs (on speciiic tribal lands), Tennessee
Valley Authaority, Fish and Wildlife Service, military installations, ete. Lands held
by agencies in State government were also the subject of mutually benclicial

as wore walcrfiw] habitats conprolled by private foundations, tim-
ber companies, oil companies, snd ather industries.

Nonhunters Benefit, Too

in the post-Workd War Il perfod, with the large increases in P-R funds,
opportunitics arose 1o set aside wildlife management areas peoviding not only
excelient habitat for most native species of birds, mammals, and even plants, but
also some first-mte opportunity for public use. The nonhunting public which
continues (o visit these areas inclodes students on school fcld  trips,
birdwatchers, matire photograpbers, hikers, picnickers, swimmers, berry-
pickers, snowmobilers, elc.

Use of Sute-owned wildife management sreas by the nonhunting public
tends o outnumber use by bunters where the lands are within reasonable
driving distance of major metropolitan areias. The State of Michigan, for exam-
ple, found that its southern wildlife management areas were used by non-
hunting recreationists up to 20 times as much as by bunters, Actually, this is not
surprising, as in most States major game species aee hunted only 30 o 60 days
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each year, which leaves over 300 days for a host of nonhunting users. Many of
these users were hunters who bearmed of the areas from their hunting forays,
then came back with family, friends and relations to share the outdoor experi-
ence. Such increased public use put an addidonal burden on the States for
sanitary Grcilities, potable water, parking arcas, structures (o aid the physically
handicapped, etc. All these facilitics used by the general public were provided
by self-imposed faxes on the sportsmen without the need for any State or Federal
pencral X revenue,

Upland Acquisitions

In addition 1o waterfowl, Pittman-Robertson funds were used by the States
to acquire an almost equal amount of land for other game species. These
acquisitions varicd in skze from over 76,000 acres on the Catoosa Wildlife
Management Area in Tennessee to the 34-acre Bahr Creck Area in Wisconsin.
The larger management arcas were primarily for such big game a5 elk, deer, bear,
bighorn sheep, wild mirkey, etc., with many benefits to grouse, squirrels, quail,
rabbits, etc. The Bahr Creck Area acquired by 'Wisconsin was made a refuge to
protect migrating hirds of prey “riding” the updraft ereated by the dunes on the
Lake Michigan shore, Operation of the arca was accepted by the Milwaukee
Muscum and locally interested bird-study groups. This probably was the first
acquisition ( 1949 ) using P-R funds specifically for nongame species.

Along with outright purchase of land, an extensive program of cooperitive
agrecments, leases or other land-use devices provided additional millions of
acres for the hunter and the general public. One of the largest is the Stte of
Florida's management of surface usc of about 1.5 million acres in the Everglades
under a comprehensive cooperative agreement involving several agencics in-
cluding the US. Army Corps of Engincers.

The Western States in particular acquired large tracts of bg game habitat,
primarily for elk and deer, but numerous species were bencfited, principally
through elimination of grazing by domestic Hvestock, The initial development
on these ownerships was usually fencing, not only to keep domestic livestock
out, but also to provide an area highly attractive to big game, especially elk,
thereby reducing wildlife depredations w orchards, havstacks amd other
domestic crops on neighboring private land. In addition, other activities were
initiated to benefit the habitat, the game, the hunter, and the public. Such things
as food plots, watering tanks, and forest openings greatly enhanced the popula-
tion of grouse, quail, chukar partridge, and a host of other species of animals and
plant life.

In many instances, these tracts of private land acquired by the States abut-
ted lands controlled by other State and Federal agencies, particularly the LS.
Forest Service, the U5, Bureau of Land Management, and State forests, Coopera-
tive agreements ensured the consideration of wildlife. Frequently, the acquisi-
tion of private racts included the ranchers’ grazing permits on the adjacent
Foderal land, which the State then retired to eliminate overgrazing.

Cooperative Agreements

Mot all cooperative agreements involved gaining control of land use on
Federal land, Some were negotiated directly with the landholding agencies o
open lange areas to increased habitat improvement, and  open the land o
greater use by the hunter and the general public. Many such lands were inscces-
sible 1o the public due o closed private land which blocked entry, or because
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there were no mads of trails leading inward, Sometimes the terrain was [ust oo
rough, and an entry route would be oo costly or would cause environmental
damage. Therefore, the States acquired title or perpetual casemenis (0 pocess
routes that were compatible with the environment and acceptable to the land-
owner, Many of these were dual-purpose agreements, peoviding scoess to fishing
watcrs also, and involving participation with the Dingell- Johnson program. Over
800 public access sites were acquired at a cost of over 81 million in Federal
outliys. The development of these sites cost more than $3.23 million and
involved 40 Smtes. They opened up hundreds of thousands of formerly inacces:
sible Federal and State acres.

Even though the primary reason for the increased acocss was to bencfit the
hunter, the total use by non-hunting outdoor enthusiasts exceeded visits for
huniting. Fishermen, hikers, and others made extensive use of them.

Total figures for all such agreements cannot be accurately compiled be-
cause the agreements were gencrally of lmited duration. In fact, the number of
such agreemenis with privite lindowners and the acreage involved varies from
year to year, but averages over 50 million acres nationwide. Every Stute has
participated in this type of activity in one form or another,

Although this emphasis covered more land In the West, it waus equally
important in the East and South. Here the agreements were with the LS. Depart-
ment of Defense, the US Forest Service, other State lindholdings and such
private laindowners as forest products, oll, and mining companics.

Working With Farmers

Many States were held back by land prices, especially on land for quail,
pheasants, cottontail rabbits, and other small game. These species, known cam-
monly as farm game, inhabit and beeed primarily on private agricultural lind. In
arder to provide access o and an oppostundty to bunt on farm knds, the Sttes
devised a host of incentive programs, activitics, and relationships with the
landowner—armer or rancher, The myriad practices that evolved from these
programs cannot be listed in this beief summary of cooperative farm-game
habitat development. The mintmism compensation was probably in the foem of
seed for annua food plots or perennial plants, shoibs and trees,

Probably the oldest and most extensive program of this type is the Pennsyl-
vania Cooperative Farm-Game Program. It provides hunter acoess (o the farm,
bt akso designates refuges and safety zones ( protected areas surrounding occu-
pied buildings } where hunting is prohibited, For this the landowner could be
paid to plant food plots, nesting areas or permanent cover, raise State-provided
pheasant chicks o be released on site (2 favored sctivity for the 4-H program ),
leave unharvested part of & regular crop (com for winter food or hay for
nesting ), etc. Meanwhile, the State established and posted refuges and safety
zones; erected signs showing the rules, regulations snd boundaries; provided
additional law enforcement officers during the hunting season; offered assist-
ance in soil conservation practices like contour frming, crop rotation, farm-
pond construction; and similar scrvites which bencfited the land, the Grmer
and farm game,

In the late 1940)'s, a cost analysis was made on four Cooperative Farm-Game
Projects. The study revealed that the cost to the Pennsylvania Game Commis-
shon, which gets its funds from the hunter, for the privilege of hunter access o
farm game hunting, was about 50 cents per acre per year, As of July 1. 1985, the
State had 184 Cooperative Farm-Game Projects in 58 countics, covering almost
2.5 million acres owned by well over 20,000 farmers. This program coupled
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with other types of leasing programs with peivate forest landowners, such as the
Cooperative Forest Game Proggram, s making avalleble 5,500,000 acres to the
hunters who pay for the program and also to the general recreation-sceking
public.

Every State has some froan of progeam of land control on wildlife manage-
ment arcas operating under the P-R program. Collectively, these lands encom-
pass almaost 50 million acres, This land s under Stae control due 1o “poguisition
by purchase, condemnation, lease or gifi.” All four forms of acquiring land for
hunters and the geoeral public have been used under the PR program, However,
condemnation—the right of embnent domain—has been used very rarely be-
cause the Smtes have been reluctant o employ this process except in ciscs
where judicial procedure was necessary 1o clear the titke vo the land. This is
generally termed “friendly” condemnatbon, 2s both parties agree (o the process.

Passage af the Uniform Relocathon Assistnce and Real Property Acguisition
Act of 1970 (PL 91-646), aimed at correcting abuses and inconsistencies in
certain Federal programs, tended o complicate the acquisition proocss and
caused some Siate administritors initially (o0 employ various other forms of
leases and cooperative agreements to which the new liw did not apply. Howey-
ef, States have grined experience under the siandards of this law and land-
owTers i enter into sales sgreements with inereased weorance of fuir oreat-
el

60 Percent of P-R Funds

In the: first 50 years, the obtainkng of land control and the ensuing develop-
ment, operation, managenent and mainienance of these areas has utilized well
over S800 million, or about 60 percent, of the P-R funds avaitable. The Statcs
have matched that sum with ag least 8270 million of thelr own, viemally all of i
fromm hunters” license foes,

To speculate on the future is, perhaps, an exercise in furility. Nevertheless,
land acquisition by purchase in fee tile using PR funds will probabty continoe
s checline for two principal regsons: 1) a8 prodicred leveling or future decrease
of revenue from the taxes carmarked by the Act; and ( 2) the inoreasing cost of
land coupled with further statulory requirements,

Similarly, the acreage under cooperative agroements between the Statcs
and other public agencies will probably not incresse appreciably, as the most
desirable arcas are already covered. However, there cenainly will be adjust-
ments, addenda and other changes (o accommodate the ever-changing con-
ditions in State-Federal relationships. The States” development, operation, main-
terunce, and cven munagement of specificd high-use areas for hunters and the
peneral public is expected to increase.

By the same token, there could well be a strong Increase in various forms of
coopermtive agreemenis, leases and other lind-use instruments between the
States and private landowners, Many lurge oreces owned by oil, mineral, timber
andd industrial companies may be brought under varying types of cooperative
agrecments for public hunting, In many instances, this is a well-used local public
relations toal which s bencficial to the industry and the public,

The need for small-game hunting opportunity will undoubtedly increase in
direct proportion to the loss of public access wo privately owned hunting arcas.
Thus, more, and more kinds, of cooperative agreements between the States and
private landowners, primarily farmers and ranchers, can be anticipated. This
miy Increase the tofal acreage available to the bunting public, zad the gencral
public, on a nationwide basis,
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Managing Habitat

by Keith W, Harmon

Without habitt there is no wildlife. Although widely accepted today, this
irinfsm wits nof so =ell-ovident balf s century ago.

Habitars differ 2 do the species occupying them. And habitats change with
thrre, sometimes due o natural causes, sometimes bieause of baman pctivities,
European scitlers made sweeping changes in North America’s habitas. They
felied the forests and plowed the prairics. Their descendants continue o do so,

As human-induced habitat changes threatened many wildlife species, a
national concemn begin o surface. This tm-of-the ceniury concern centered
on protection of the animal—bounty payments for predators, curtaliment of
hunting and restocking of game birds and mammals, But little attention was
given 1o whether the necded habitat was present. As 2 result, successes were
limvited, and, for the micst part, wildlife continued to decline.

While the Pittman-Robertson Act recognized that to survive wildlife nee-
ded places to feed, rest and breed, its passage in 1937 did not sutomatically
usher in enlightencd management. Fow wildlife agencies, State or Federal, were
staffed or funded to deal with habitst even when the need was apparent. Years of
trial and error passed before the young wildlife profession settled on a course of
actively managing habitats to make them more productive and suppaortive.

Luck played u major part in the carly P-R years. The searing drought of the
1930's eventually viclded to incrensed moisture, and then uncropped fickds on
farms and ranches that bad been abandoned during the Great Depression began
b0 grow profiuse stands of untamed vegetation favored by many wildlife specics.
On Western ranges, big game restocking became more sicocssful than previous-
ly, thanks largely to the newly abundant food and cover.

As deer, elk and pronghom antelope herds expanded, and new Plitman-
Robertson rescarch findings came on line, the States directed more effort o
habitat a5 a means of managing animal populations.

Many Western deer and elk berds spend spring, summer and fall ar high-
mountsin altitudes in the publicly-owned nathnal forests. As winter scttles in,
deep snows make this mnge uninhabitable, forcing deer and elk to move o
lewer elevations where snow depths are less. Here the land often is privately
owned. On both ranges, land-use conflicts arise, requiring different soluthons,

A host of decisions that affect wildlife arc made on the “multiple-use”
Foderal lands. The States ise P-R funds to coordinate with the Federal land
muanagement agencics o ensure that wildlife habitat necds will be consid-
erct—anid accommodated w some degree—in their plans for managing timber,
grazing, recreation, eic. The old cliche that “good timber and range manage-
ment are good wildlife management” is no longer accepted as gospel. coordina-
thon is required in carly plunning to modify timber production and harvest plans
to incorporate practices that affect forest openings; size, tming and distribution
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of cuts; diversity of resulting vegetation; and road construction and closure, so
that results will generally benefit wildlife,

Similar coordination also is needed for graring allotment management
plans on Federal lands to reserve adequate forage for wildlife, exclude livestock
from critical habitats, regulate livestock numbers, and determine seasons and
lengths of time livestock may graze given areas. Needed modifications of grazing
and timber management plans o benclit wildlife cannot be left to chance,
particularly as demands for economic outputs increase,

In addition to coordination, Pittman-Robertson dollars are used directly for
habitat work on public lands. To increase deer and turkey numbers on the
Kisatchic National Forest, Louislana constructed fencing to restrict livestock
grazing. In South Carclina, P-E monies were used 1o develop wild turkey habitag
on the Francis Marlon National Forest, while Virginia established clearings,
waterholes and other management practices for deer and turkey on the George
Washington and Jefferson Mational Forests and several State forests.

A number of Federal laws require that wildlife habitat be considered on
public lands, which gives State wildlife agencics at least legal entree to the
planning coordination process. Where big game herds winter on private lands,
mi such authority exists. Private recreation, housing developments and ranch-
ing operations therefore continue to reduce habitat on historical big game
winter range. Often, purchasing the land o head off development is the only
alrernative. Montana, for example, used P-R funds to acquire land in the Black-
foot-Clearwater, Sun River and Judith River Game Ranges. Carrently Utah con-
tinues to expand its holdings in the Twelve Mile, Lost Creek and Lake Fork-Mill
Fork big game winter ranges.

Once in State ownership, winter range for big game is often manipulated o
maintain plant vigor and productivity. These manipulations include planting of
browse species, reducing height and density of taller woody vegetation and
rejuvenating over-age browse plants. Rejuvenation of browse, for example, is
generally accomplished by removing or reducing unpalatable woody growth
with herbicides, controlled burning or mechanical means such as hand pruning
or crushing with huge chains or dises pulled by dozers. When the old growth is
removed, the plant is stimulated to sprout new palatable growth from the root
system. Prescribed burning is gaining wider acceptance. Where appropriate and
correctly applied, fire provides excellent resulis at low costs.

P-R funds are used on public lands in the arid Southwest for constructing
watering facilitics to benchit scaled, mountain, valley and Gambel's quail, Be-
causc the distance these birds can travel is limited, the distances between water
sources may limit their distribution and numbers, By installing watering sites at
proper locations, populations of these and other species can be considerably
expanded. A popular watering device called the “gallinaceous guezler” was
developed in the Southwest and became common in much of the arid habdta of
the Western States. It consists of a watertight storage basin or tank with a
rain-collecting apron and a cover to reduce evaporation,

The States increasingly have used P-R funds for ather forms of coordination
on Corps of Engincers, Burcan of Reclamation and Soll Conservation Service
public works projects. These agency projects generally include dams, channeli-
zation of streams and drainage of wetlands, which may eliminate or degrade
important wildlife habitat. A number of Federal laws now provide for preventing
or offsetting habitat losses, but the degree of consideration that must be given
wildlife is not defined. Thercfore, the amount of habitat saved or replaced
depends on aggressive coordination by the State wildlife agency during the
planning process.
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Although lost habitat seldom ks fully repliced, various methods are used 1o
offsct losses, The level of mitigition, ss it s called, depends on the sucoess of the
coordination effore. Most frequenily, cxcess praject lands are leased free of
charge o the State wildlife agency for management. It may then cstablish tree
anid shrub plantings, grass-legume nesting cover and food plots. Where the Ly of
the land ks suitable, small water impoundments may be constructed for water-
fowrl management. For the most part, these mitigetion areas are open to pablic
hunting.

Mowhere has hablot loss been more deamatic and widespriead than on
private agricultural land. Prior to the 1940', droughit and the Depression lit-
tered the Midwest and northern plains with abandoned cropland. As rainfall
increased, habitat improved, creating a situaton w the liking of the introduced
ringnecked pheasant. Duriog ihe next 10 years, honters in the Dakotas, Minoe-
sote, lowa and Mebirasks harvested an estimated BO-plus million phensants, Bt
soon, advancing technology and growing demand for food and fiber changed all
that Jdle cropland went under the plow, and the small Bmily fum, raising a
varicty of crops, increasingly was replaced by large operations dependent on
large capinal and encrgy investments to grow a single crop. Odd parcels of
uncultivated land and weedy fenccrows no loager had a place in the scheme of
things, nor do they today.
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With Pittman-Robertson dollars, Seate agencies attempied to bolster declin:
ity farmewildlife habieat through cooperative programs with farmers. In return
for sciting aside small areas, the States provided fencing muterial 1o exclude
livestock, and planted trees, shrobs ind grasses and lepumes. In a different
approach, Ohio and Pepnsybvania ised PR funds (o purchase uncut hay crops
for nesting cover and standing grain for food plots. Existing woody cover was
lessed for winter habitat. In Soath Dakota, where blizzards can climinaie a
wintering population of phicasants in o fow hours, the wildife sgency established
wide shelterbelts or improved existing ones.

Despite this effort, only & minute portion of the cropland acreage was
tisdiched, and pheasant numbers continued 1o dwindle. By the mid- | 960's, fow
pheasant Seates stll operated cooperative programs with private landowners
The wildlife agencies’ emphasis shifted to acquiring and managing their own
land. Habitar developments on State-owned lands consisted of tree and shrub
plantings, establishing pesting cover and planting annual food plots. As an ccon-
oy messure, most States depend on sharecropping with locul frmers (o
extablish snd maintain such habitat. Although acquisition of land has benefited
pheasants in some ocalitles, regional popiilations remain depressed compared
i3 8 grncration agon,

Lise of PR funds Tor providing bobwidie quail habitt in the East and
Southeast paralicled those of the pheasant Statcs. Cooperative cfforts on private
tand began in the 1940, and mainly consisted of fumishing lespedera secd or
secdlings for cstablishing cropland field borders, Unlike the programs in the
pheasant rmoge, privite-land habita programs for guail persisted into the 19700,
after which these States also directed thedr IR funds to acquiring their own land.

For scveral reasons, mainly higher prices for cropland {potential quail
hahitat ) compared to forested Lnd and an increasing interest in deerand turkey,

B2



few of the lands acquired by the States held potential for quail management
Where such potential did exist on lands acguired, steips of cropland were
allowed to revert to annudl weeds Bvored by quail for a perfod of vears until
windy vegetation began v invade, Thie site then was disced o eliminae or set
hack shruly stages, and again allowed to produce annual weeds. Adjacent o these
sites, food plots of com, sorghum or other grains were planted by local frrmcrs
under sharccropping agreemcnts, wherelw the State's share was left staniding for
winter fodd and cover. In lirge measare, hiwover, the PR private-dand poogrm
for quail was never sucocssfully replced by other habitar programs,

The major share of P-E funds spent for quail, rabbits, pheasanis and other
farm-rssociated wildlifie stil is dircewsd o Stacomened bands, with only minos
amounts iscd oo address habitat problems on privite land. Several States have
beggun o estabilish and monage nesting cover in roadside ditches in intensively
frmed arcas. Others have secured supplemental, dedicated Tunds { habitng
stamp, for cxample ) that are used (o pay linddeoners snmmal rental paynvents for
establishing and/or makntaining cxisting habimar, The amowt of acreage uifected
is limiged by availnhle funds.

The first project approved under the MR program was Utiih's Ogden Bay
Waterfow! Linit. Other States quickly followed that example. Ovegon acguired
the Sauvie lsland Waterfow] Arca, Kansas the Choyenne Bottoms, Missourd its
Fountain Grove Waterfowl Arca and Wisconsin the famous Hovicon Marsh,

These early waterfow| habital projects usaally involved resinration of crom:
tion of aquatic habitst o reatize theie potential. Uah's Ogden Bay project
consisted of constructing exterior and interior dikes to control water diverted
fromy the Weber River. Flood fows from the Grand River provided Missourd's
Fountmin Grove arcas with water following construction of a system of dikes.
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Research has demonstrsted that waterfowl produce at peik levels on the
northern prairkes where there isa combination of grassiands and small scattered
wetlnd areas. To waterfow!s misfortune, their prime breeding grourds lic in
the heart of the Nation's grain-producing region where wetlands often are
viewed as potentisl cropland. Wetland losses have been drastic.

Iew real choloes presently exist for protecting waterfow! habitat where
drsiiiige can mean atiFactive coeonomic fotwms, The “Prairie Pothole™ States
have thus far concentrated on soquisition. Three States—Minnesota and the
Dakoias—acoount for about 25 percent of all the PR funds cxpended nation-
wide 1o soquire waterforad habitar

Habitut development on small waterfow! production weilands is bess spec-
tncular than that an langer wintering and migration sreas, In the arid northern
plains, maturally Auctonting water levels alternately expose and seflood wetland
basin soil, producing a variety of squatic plants and insects necded by breeding
witerfow] and their young. In limited cases, Jow-head dams bave been con-
structed o increase water depths in very shallov wetlands (seldom deeper than
three feet ).

When possible, each area purchased for breeding waterfow] includes some
adjoining upland, These uplands, normally in crops before belng acquired, are
sceded to mative and introduced grass-Jegume mixtures o provide nesting
ciwer fipr ground-nesting specics such xs mallarcds dnd pinmils. Long term man-
agement to maintain plant vigor involves periodic discing or buming. Burning is
especially uscful where native grisses and legumes are used.

Loss of wetlands in the Mississippi Delta States, Texss snd Califoenia like-
wise has been severe, which is bad news for wintering waterfow L Once wietlinds
havie been acquined in these arcas, habitit development is usually intensive and
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expensive. In the Delta, for example, providing Aooded timber ( greentree reser-
voirs) for wintering waterfowl may require extensive diking, water control
facilitics and pumping of water, When the water is drained (or recedes matural:
Iy ) during the growing scason to prevent killing important trecs and shmbs,
schective timber harvesting may be used (o favor trees which produce mist
{acorns, for exampic) for species such as the wood dack. Soch high quality
wetlands determine wintering watcrowl's health and ability 1o reprosluce at
desired levels when they retum to the prairie brecding grounds,

In California, not only have many wetlands been climinated, but historical
waler supplics also are diverted fo sustain o linge irvigased agriculiues! econony.
Iniricate watee-rights agrecments are necessiry, &s well as extensive waler
control fcilities, to permit intensive State management of the few romaining
wetlands for wildlife. The costs of managing wintering habitat compared to
breeding habitat is unmoidably expensive. For example, California has used 15
pereent af all P-R funds expended natonwide for waterfow! management as
opposed to Minnesots, which has expended oaly 4 percent. Yer both have
erqually aggressive waterfow] programs.

Alihough P-R funded habitat programs have concentrated on sclected game
species, 3 multitude of nongime species also have benelited. Many people and
organizations currently espouse the concepts of diversity, holistic and/or eco-
system management as the ultimare goal. Unfortunately, they take them beyond
“realworld” limits. Every scre of land cannot produce everything. and cach
land-use decision, even one 1o leave land unmanaged under the Wilderness Act,
favors some species (game and nongame ) over others. While certain nongame:
speches may pot thrive at desired levels in @ game-oriented habitat program,
nongame specics a8 3 broad group have benclited much more with it than
without, Least hittems and marsh wrens fare better in a prairic wetlind saved
andl managed for mallards than one drained and raising wheat or comn, Bald
eagles snd catbirds fire better in a streamside habitat protected and managed for
deer than one graeed snd trampled by livestock,

Monies provided by the Pirtman-Robertson Act, along with bunting license
revenues which under the Act may not be diverted 1o non-wildlife purposes,
have: fianced a habitat program uncqualed anywhere in the world. While ity
fall short of halting or reversing overall habitar losses in the Bce of an ever-
expanding human population, wildlife and habitats would be fir worse off
without it The foundation for future sction has been tested for 50 years and
found to be firm. With the fexibitity 1o sccommodate change as necded, P-R will
remnin the crown jewel of wildlifie habitat management for another 50 years.
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Species and Regions

The explorers and early settlers who came 1o North America, and the
generations who sucoreded then, were united by o sense of mission o civiliee
this wild continent and muke it productive for them and their kind. L was surely
ope of the most ambitious goals io e history, aod it cesulied in enomons
chanpes 1o the land's basic character, Wildiife, always o product of the land, wies
afficcted drastically—first by indiscrimingte killing, soad later by the disappear-
ancg of habduus under the plow, the axe, and other toals of civilimtion. Sosevere
and widespread were the impacts that as the 20th Century dawned, cven
conservitionists accepted o incvitable that wildlife would dissppear entirely,
although they felt it important to postpone the sad day s long as possible,

How conditions reached that point in great reglons of the United States will
be sketched in the next eight chapiers. Each chaprer will focus on a wild specics
typical of the reglon, how it declined, and s partial restoration, thanks 1o
scientific wildlife management.

Scientific management was fitile more than a concept 50 years ago. s
growth and development since then hive reversed the trend of thinking ahaout
wildlife resturees, which now are recognizod s renewsible, 1t was the scientific
approach which put systematic research into the picture and thas led 10
effective restoration of animul populations, mansgement of wildiifc harvests and
habvitats, and other blological suppont systems.

The Pittman-Roberison Federal Aid in Wildlife HRestoration Act has
contributed more than any other law to this process of learning, healing, and
restoring in every Stsie. It has received significant help from many other liws in
the past halfl century aimed at improving management of sofls, foress,
rangelands, alr and warer. PinmanRobertson s ol 8 curceall; wildlife is
influenced even mare by economiic pressuees, changes in bind wee, alicred
farming and ranching and forestry practices, and major shifis in public artitades.
How all these Bctors have affected wild populations will also be discussed in the
following chgpiers.

Still gnother chapter, luter on, will cxamine how Pittnan-Robertson and
other influcnees are interacting on wildlife in the special environments that
exist in the Hawailan Eslands wnd the United Sttes” mid-occan conmomscalibs
and territories.

Each author is sn experienced atithority on the species and region ander
discussion, and each one has been encouraged to state his or hee own sclentific
views and conclusions. The opinions thus expressed ane their own and Jdo not
necessarily reflect governminital policies st either Federl or State levels
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Wood Duck Domain:
The Coastal Plain

by Joseph P, Linduska

All along our Coastal Plain and the attendant great sodden basin of the lower
Mississippl, it's “water, water, cverywhere”— and scarcely a drop absents the
wood duck. More than any other type of wildlife, this popular and plentiful bird
identifies with this unigue arei. But agrean bost of others alsa find the makings of
a good life here. So much so, that it can fairly clalm o sistain more kinds of
wildlife, in greater numbsers, than any region of comparable skee in the United
STales

This vast waner-world that makes up our Atlantic-Gulf Coastal Plin begins
at Cape Cod and Nantuckes, skips down to embrace Long Island and, in an
ever-widening scrpentine arc, wends south and west, taking in the New Jerscy
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pine barrens and all but the northern tip of Delaware. Meandering southward, it
easily includes the great Chesapeake and Delaware Bays, then continues on to
surround two of the Nation's mighty swamps—Great Dismal and Okefenokee—
along with the scaward halves of both the Carolinas and Georgia and all of
Florida. In Alabama, it jig-saws northward as far a5 Cape Girardeau in southeast
Missouri, then winds south and west 1o end on the Rio Grande in Texas. Winod
ducks follow it throughout its breadth and length,

Including its diversionary bulge northward along the Mississippi River, the
Atlantic-Gulf Coastal Plain is over 2,500 miles long and embraces more than 300
million acres of highly diversified land and water. From its slice-like beginning in
Mew York to southern Georgia, (s inland edge is determined by the fall line, an
escarpment that marks the inner mangin of an ancient sea. It is here that inland
waters in their path to the ocean spill over the hard rock of the continental
platean onto the softer sands and clays below. Cataracts and falls of varying size
mark the place as well as the end of ocean-to-inland ship travel. New York,
Philadelphia, Baltimore, Richmond and other great citics of our eastern sea-
board are perched atop the fall line.

O additional feature adds to the variery of habitas which characterize
this region—the longest stretch of barrier islands in the world. The chain begins
off Long Island and hugs the coast for 2,500 miles to the southern tip of Florida,
then extends for an additional 1,300 miles along the Gulf Coast to Mexico.
Among the most fragile of the earth's formations, they serve, nonetheless, as our
foremost bastion in protecting the mainkand from assault by the sea, particutarly
a sea whipped to full fury by a ropical storm, northeaster or hurricane. Within
such barrier islands, sheltered by wind-blown dunes, there lics a small world
unto itself, vegetated by a variety of trees and shrubs and supporting an assort-
meent of birds, mammals and other wildlife. Along the shoreward side, fresh and
salt waters blend to form estuarics, mixing a magic broth that is moce supportive
of living things than any ather environment. Salt marshes, bays, lagoons, and, in
the tropics, mangrove swamps, all lend further enhancement for numerous
muarsh birds and other inhabitants of brackish waters,

Ower its loag north-south dimension, the reglon experiences a broad range
of climatic conditions, although temperatures are less extreme than they be-
come farther inland. The Atlantic Ocean, for some distance landward, exens a
moderating influence, particularly from Florida north to extreme southeastern
Virginia. There, the warm waters of the Guif Stream follow closely along shore
until clashing head-on with a cool, southward-flowing current off North
Carolina's Parmlico Sound, At this point the Gulf Stream turns north, then cast-
ward, Geographers call the climate of this southerly coastal zone Humid Sub-
tropical. A number of typically southern plants and animals reach their northern
limits where the Gulf Stream heads out to sea. Only South Florida and dhe lower
Rio Grande Valley of Texas are classified as Tropical.

The coastal fringe, from upper North Caroling to sputhern New England, is
remarkable for its heavily indented coastline which measures, straight line, a
scant GO0 miles north to south. But the meander line delineating this labywrinth of
barys, streams and tidal gues adds to a distance of 14,000 miles, Nearly a third of
this coastal fringe is covered by water ranging from fresh to salt, a boon to great
colonics of gulls and terns. Also, it is the major wintering area for the Atlantic
brant and greater snow goose. But while some species appear bountiful in
certain specialized habitus, the wood duck calls most of it home, And, in
addition to its wide distribution, it makes up one of our primary sporting specics
as well. To this extent it could serve as an indicator of how well we tend this
bountiful land
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The Banner Biri

Depending on where you live, you may know it as the tree duck, swanp
duck, summer duck or squealer. But, whauever the local name, all ageee that the
wood duck is the dandy of the duck clan, Even s Latin species name, spoisi
tranalates into “betrothed” in rofierence wo the bridal-gown splendor of its plum.

Weighing in at sbout a pound and a half, the wood duck is linger than the
several species of teal but noticeably smaller than the mallard or black duck
W' hile not a5 drab as aibier female docks, the ben is still @ bind of somber colors.
In contrest, the drake's plumage s brillisnl almost beyond description. The
iridescent feathers in s promineot crest, slone, reflect all colors of the spee-
trum, and the whole bird is an artistic melange of black, white, red, yellow,
green, purple, romee—and more. Like a knletdoscope, the rinbowlike plumags
rellects an endicss combination of eolors

Such eye-catching beauty is an all-oul must for beneh dogs and show horses
in quest af 2 blue rilibon, but for people and wood ducks it often leasds 1o troubde
I the case of the “woodic”, being highly prized as 3 mbie bird is liability enough
but, additionally, its colorful plumage is much sought after by fishermen. The
fepibiers po into the making of & variety of ariificia Oles. And sl other natune
buffs sce in this handsomie bird a beightly-hued taxidermy moant for rec room or
ien,

Woes of yot another nature have plagued the wood disck: both lts nesting
and wintering grounds have been under long-time assaule. Throughouwt its rnge,
wist bracis of woodland habita have been cleared 0 make roon for ageicultone,
river bottoms have been logged off and pond- and feld-cdges cleared of timber.
More recently, food control feservoins in many major desinages have drowned
ot substantial arcas of forest trees, and also eliminated the prolonged and
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regular Booding nocessary for the wooil dock's frultfil use of fowlind hard-
wosids demsmistreaim.

The wood duck s & dabbler by nature, pricfeering its acoms under a blanket
of water. Yet, is ducks go, ins a gracefl walker and, if necd be, it will hikc a mile
it inpland wusods i search of these prized nuts, But, alas, seeds of oaks and
other hardwoods are staples as well fora hostof sther wildlife ranging from mice
and tree squinreds, o deer, besr and wild urkeys—and other waterfow!. By
spring. the autuma-winter bavungy OF such fiseds s exbausted and the wood duck
finds sustenance in insects and other animal life, and a great warlcty of green
plants,

Couriship and mating ocour on the wintering grounds, and nesting n g
hedlon troe o a simulated man-made she begins any time between mid-January
and early April, depending on the latimde, The average clatch of 10 w 15 cggs
hatches aboat 30 dioys after the last egg s laid. The actual nest site may be as
miuch as five feet below the exit hole, 3 puzzling circomstance which led carly
meturalists to beliove the hen carried the fightless young from nest to pond
in-beak or on-back, Not si. Modermeday biokogists took 8 closer Jook and fownd
that the lithe ones de it all on their owrn. Sharp, curved cows enable the young to
gain a poe-hobd on rough wood and 8 sucoession of lueching jumps gets them to
the rim of the hole. Then, with guiet "kcks® of reassurance from the mother, the
near-weightless nestling jumps from a beight of as much as 50 fect 1o soft
Landing nlongside the waiting hen

I all oof lifie's stages, the wood duck faces a precarious existence, Fggs in the
nest ane Bir game for recooons, opossaoms gl several Kinds of snakes and birds,
From hatching waril fight is giined, the predator st ks augmented by snapping
turtles, mink, a number of lange fish—and more snatocs, I balll the ducklings in
any nesting season reach fight stage, the woadbe culls it a pood year. The hicky
survivisrs then fce hunting season.
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By distribution and temperament the wood duck ks as Ametican as the Stars
and Stripes. It occurs ondy in North America and, in a large measure, over maosg of
the middle part, exeept for a few States in the highly arid and mowntainous West.
From the southern Canadian provinees, throughout the States to the south, it's
been known to take up abode wherever its minimum requirements for a grove of
hardwonds and a patch of water exist. And it's a5 outgoing and adaprable o any
back-slapping Texan. If ever you see a duck near Town Hall calling dowen a brood
from a nest in 2 hollow elm, then leading them o the municipal reservolr, it's
sure o be a woodie, Quite likely, traits such as these help explain the heroic
restoration cfforts humans have made in their behall, To paraphrase an od
saying, "One docsn’t mind helping those willing to help themselves.”

In spite of its reputation as & "can-do” bird, able to get along where others of
the duck clan might fail, the wood duck has definite preferences. While its
nesting range extends over 2 wide area, the major concentration, by far, is in the
exstern thied of the Unived States, where its numbers are about equally divided
between Dixie and States to the north. Both afford the kind of habicat the binds
seck out for nesting and rearing voung—bottomland hardwoods bordering
riviers and streams with a generous admixmire of swainps, ponds and small lakes.
But the nickname "summer duck™ has a sound basis; while northern States may
serve it well in mild weather, the birds abandon that harsh land well ahead of the
first sign of winter. Theie short migratory flight 1o the South begins in September
and Octaber.

Eyes of Discovery

Well ahead of landfall, carly voyagers 1o the castern scaboard were greeted
by a fragrance that wafted for miles on the open sca. In those primitive days,
virgin forests covered most of this province; pines of several species dominated,
but bottomlands supported hardwoods and an undergrowth of shrubs in endless
variety. Marshes rimmed the coastline, and their fowering added to the mingle
of aromas. There were shrub bog habitats along the mid-Atlantic coast, man-
grove forests in south Florida, and southward from the Ohio, Shenandoah and
Kentucky rivers, the valleys were filled with a jungle-like growth of cane. In the
luxuriznt South, these “brakes”, several miles wide, often siectched for a hun-
dred miles. But the canchrakes sat astride the most fertile of soils and were more
easily cleared than the woodlands; the land-hungry settlers quickly converted
most of them o Grm felds,

The carly settbers viewed with awe and, at times, fear, this primitive wilder-
ness, and they were equally impressed by the abundance and varicty of wildlife it
supported. Some of these species have since disappeared, while others are at
precarious levels, There was the passenger pigeon, a symbol of cxtravagance,
often condemned by the Pilgrims for the forays it made on their gandens;
nonctheless, it found its way inte many a settler's belly that might otherwise
have gone empty. The heath hen, also now extinct, was extremely abundant
from New England 1o Virginka in the scattered pine plains, grasstands and blue-
berry barrens. In the prairie areas of Loulsiana and Texas, the Attwater’s prairic-
chicken was common. A close relative of the heath hen, this bird survives, but
only in an endangered stabus,

The Carolina parakeet { now extinct ) was abundant then, as were turkeys,
grouse and waterfowl. Occasionally bison and elk ranged this far cast, whille deer
and black bears were commaon, The cougar and gray wolfl were present in
disquieting numbers and became targets for early extermination. In 1630, the
first of mamy bountics to follow was placed on the gray wolfby the Massachusets
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Bay Company. It is unclear as 1o whether the meager penny-per-scalp payment
reflected great numbers of wolves or a scant Colonial budger

The Settlers

While first Buropean settlement of the country may well have gone forth
without this great overflowing of wildlife, it is likcly that the human hardships
wotld have been greater and the pace of development slower. As it was, by 1850
mst of the eastern half of the country had been occupled. Picneering spirit was
at a fever pitch and cxploration had become largely explodtation, America, then,
was condquering a wilderness and building a nation, and lumber was a prime
requisite—for homes, fuel, fences and endless other necds, By 1850, Maine was
logged off, then New York, then Pennsylvania. By 1870, they were logging the
Lake States, and from there it moved to the South. Not all forests were put to
good use; enormous quantitics of prime trees were felled and burned o make
rovoim for farms.

The consequences for wildlife of this widespread deforestation cannot be
documented in good detail. However, mature, even-aged stands of trees charac.
terized much of the forest primeval, and the closed canopy so shaded the
wosland foor that few shrubs or other food-producing plants useful o wibdlife
could gain a foothold. As a resulr, the logging (and the fires which froguently
Followed ) led o shrubby regrowth which helped many species. Also, the partial
clearing for agriculiure of large continuous stands of forest resulted in a patch-
work of open fickds and woodlands in a way to satisfy an axiom of modern-day
biologists which states: “Wildlife is a product of the odges.” Given this greater
diversity of vegetative types (edge), the cottontail, bobwhite, red fox, skank,
white-tailed deer and others were able o thrive for a time, while some true
wilderness loviers, such as the turkey and larger predators, suffered a decline,

Mowhere was this benchcial effoct of "edge” more evident than in the Black
Beelt, a praivie area of black soll running from central Alabama into northeast
Mississippi. From settlement in the early 1800 until the Civil War, this was
plantation country and cultivated by slaves. After that, until about 1940, tenant
Frmers worked the ground. In both periods, fields were small and of icregular
outline, This “patch firming”™ produced the golden era of quail hunting in the
South. As one small indication of numbers, market hunters in the winter of
1905-06 shipped over a half-million bobwhites to market in the North and East.

Benefits for wildlife do not always follow the drastic alteration of virgln
wopdlands. Consider the Roodplain forest, a unique mixiore of trees, shrubs and
other plant Hie—anad water. it once covered all the drainage ways of the eastern
scaboard, the Gulf Coast and far inland along the Mississippi River and tributary
witers. These bottomlands feature a broad range of witer depths, and periodic
flooding which varies in time and intensity, Moreover, they contain the richest
of all sodls, silt from the uplands deposited by flood waters. The result is varied
strata of wildlife habitats which reflect the varied conditions of water.

I wehiat i beft of our foodplain forests, a great many wood docks stlll find all
of life's necessities and remain the vear around. With the coming of winter, they
are swarmed over by a surge of their kind which had ventured north to nest. The:
woodies, numerous in themselves, are not alone. The rich supplics of acorms,
seeds and other foods are relished equally by mallards, black ducks and other
waterfowl, But a big chunk of this wildlfe paradise proved, as well, & lumber-
man's dream and was logged off carly. Even so, most of what remained may have
continued to serve a useful purpose for wildlife had not a legislative calamity
brought doom 1o a vast part of this zone.
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The Destroyers

I VA4, 1850 and 1860, the United States Congress passed several Swamp
Landd Acts which_ by 1954, had resulted in thi: transier of 65 million Federal scres
of swamp and over-flow Bnds to 15 Stares, most af theim in te Mississippl Valloy.
The States let nearty all these acres go, at ire-sale prices or oven frec of charge, to
promaters cager to drin them and make them “useful”™ Naturally, foods fol-
owed, and within a few decades Congress was passing Liws 1o build Bood-con-
ol dams and levers o protect developens” investments. Mow, as we shall sec,
agriculture threatens o ke over stlll more of oure Brested wetlands,

Thie frontier setthers of the mid-1800%, like the early colontsis, were forced
to live off the land. Nitive fradts, outs and berries continued ta be common in the
dict, bur what sustzined them most of all was the wildlife, Game was the one
easily obtainable staple that made Iife bearsble along the new cdges of settle-
micl.

Had this been the only direct drain onwild popilations [ substantial though
it was B, all species probubly would have continued indefindiely in good supply.
But that was not to be, cither. Clty dwellers had developed o taste for game, and
with that new demand there anse ancw occupation o Gl it—market honbng. [t
wiis 4 lucrative trade, even with ducks selling ai 50 cenis a pair, and these
professional hunters made the maost of it There was no end (o the call for game,
and the extension of the raileoads, luer equipped with refrigerated cars, made it
possihle v deliver fresh meat o all parts of the couniry, in all seasons, Geocers
routinely stocked jced barrels of ducks, geese and quail, and hotels everywhere
featured wild game menos. Millinery fshions of that day called for feather
adoroment, and untold numbers of birds were killed only to be stripped of a fow
plumes or breast feathers. The effects of this wanton slaughter were soon 1o be
scen. Betwoen 140 and 1910, five species ol binds had been completely elimi:
nated, and a number more—the hapless wood duck smong them—had been
trapped, oetted and shot almost o the vanishing point
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The Savers

Thie last half of the 19th Century (and one decade beyond might well be
added ), was the hleakesy of all times for the living natural resources of America,
Wikdlife, in general, was driven o a scarcity never scen before or since, and
forests and ficlds were abused in like fishion, One good came of all this. An
aroused public was sticred inte action and became organized in ways o be
effective politically.

First came a flurry of new lows designed to regulate the kill of resident
species (those living vear around within State borders, like quail, rabhits and
deer). But migratory birds enjoyed no such protection. There was no incentive
Loy grant suocor to @ group of binds just passing through only to be shot by others
down the line. Even into the beginning of this century, the vast majority of States
appeared wholly indifferent to the welfire of this interstate (and international )
FESOUTTE.

The picce-meal regulations of the States { for the most part unenforoed ), did
little 1o cuch market hunting. This, together with the filuee of States w regulate
on behall of migratory hirds, prompred Federal intervention. In 1900, the Lacy
Act applicd Federal muscle to help end commercialization of wildlife; in 1913,
the Wecks-McLean bill placed a limited custody of migratory birds in the Federal
Government; a 1916 treaty gave protection to birds moving berween the Unived
States and Canada; and, in 1918, enabling legislation placed the Federal Govern-
mcnt firmly in authority for manzgement of this group of bieds. The treaty called
for immediate protection for the banner bird of the Coastal Plain, and a total ban
on the taking of wood ducks promptly followed in both the United States and
Canacla,

There is little doubt that the cutlawing of market hunting was the salvation
of the wood duck—and, for that matter, a number of other species. However, a
consplcuous recovery was slow to materialize, a failure which some blaned on
the harsh economic times of the Depression years, which hit farm country in the
early 192008 and continued through the 19%30%. Over that extended period,
hard-pressed rural dwellers, like their pioncering ancestors of an earlier era,
were forced to take from natuee’s larder what a scarcity of dollars falled 1o
provide, But with economic revival there followed a recovery of wood ducks as
well Afver 25 years of total protection, the ban was lifted and, in 1941, a single
wood duck was allowed in the daily limit for 15 States in the Atlantic and
Mississippi Flyways, In the following year, all hunters in these two fyways were
allowed @ bag limit of one bird,

The era of protective legislation was also followed by near-frantic efforts to
restore wild populations. Game Frrmes appeared in many States but with uniform-
by discouraging resules, as artificially propagated animals failed to augment the
populations of wild stock. Predator control, as practiced under the fraudulent
bounty system, proved largely to be “money down a rat hole.” The protection of
sanctuary areas did not produce excess numbers of resident gamie which would
overflow onte adjoining lands. They remained in place and at static levels,

A Profession is Born

Oy after a varicty of such expedients had been tried and found wanting
did the truth begin to dawn. There were no short outs to building the supply of
gamc. As a product of the land, wild populations responded mainly to improvesd
conditions in their habitat. 1t became apparent that game minagement is inher-
ently land management. With this realization there came a rapid conversion of
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wildlife management to a science-guided profession from that of trial-and-error
groping. An event of 1933 pinpointed and highlighted this truth; it was the
appearance of the book, "Game Management,” by Aldo Leopold, patron saint of
the new profession.

Many other achicvements marked the 1930° as a period of enlightenment
to match in magnitude the dark years of a half century carlier. Three picces of
Federal legislation deserve special mention: 1934 s passage of a Migratory
Bird Hunting Stamp Act { Duck Stamp Act ) and a Fish and Wildlife Coordination
Act; and, in 1937, a Federal Ald in Wildlife Restoration Act { Plttman-Boborison
Act) laid cladm toa 10 percent excise tax already in foree on spocting arms and
ammunition.

Wibdlife in all its diversity bencfited from one or anather of these Gr-reach-
ing ks, and the wood duck was a prime beneficiary of all three. Under the PR
program, lands acquired by the States helped safeguard critical habdtar; amd
research produced knowledge of the bird's habits and needs in ways to make
management effective. A measure of the widespread attentlon given 1o wood
ducks under this program is the 108 publications and project reports from 31
Stares which have appeared in the Fittman-Roberison annals over the past 40
years, One activity which sow widespread application was the Installation of nest
boxes, which the hirds readily used, to offsct the loss of natural tree cavities
resulting from indiscriminate logging, State gamie departments and many sports-
mien's organizations entered into the nest box program enthusiastically, and
Federal biologists bolstered thar effort in the two eastern flyways by installing
nest boxes on national refuges which appeared o offer production potential.
The suceess of these cumulative actions became apparent in 1984 when, for the
first time, the bird ranked number one among ducks taken by hunters in the
Atlantic Flyway and second in the bag for the Mississippi Flyway.

This same Fittman-Hobertson era marked, as well, programs of intensive
management for other wild residents of the Coastal Plain, including the wild
turkey and the white-tailed deer, both discussed extensively elsewhere in this
book. The mourning dove, the most numerous and widespread of American
game birds, reaches its greabest numbers in the Coastal Plain States where ap to
half of the annual hunting kill of 50 million birds ecocurs. More than 175 substan-
tive reports detail work done on moumning doves under P-R. Numerous other
game and nongame species, predators and fur bearers have likewise profived
fromm the P-R program. One fur species, the beaver, merits special mention, since
our theme bird, the wood duck, has been a prime beneficiary of its growing
numbers.

Losses and Gains

The beaver was both plentiful and widely distributed over Colonial
America, but excessive urapping in the 19th Century caused a great decline in
populations of this valuable fur specics. Since then, the popularity of fur for
clothing and decorative wear has declined sharply, which together with harvest
restrictions and enforcement, enabled a great recovery of beaver and other fur
animals. In particular, beaver are now fe-cstablished in many areas from which
they had been trapped out, as well as in new habitats. The rapid spread of the
animals, in many cases augmented by live-trapping and transplanting, has
hrought them into frequent conflict with man, as evidenced by numerous PR
reports dealing with “problem™ beavers over the past quarter century. But, if
their dammed and overflowing waters bring grief to lndosners and highway
mzinienance crews, they bring only pleasure and joy o wood ducks. The sharp
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increase in beaver dams in recent years las added a substantial amount of high
grade habdtat for wood ducks and other waterfowl.

The interval from Workd War 11 to present hag also been notewosthy for the
rescuc of some species perilously close to extinction. The Key deer of Florida
has grown in numbers from a fow dozen to several hundred—probably close o
whiat its limited range will support. The whooping crane and bald eagle, one the
symbol of endangerment, the other the symbol of the Nation, have shown
noteworthy improvement in their numbers, While the former, ag 104-plus
individuals, is still ar a critical level, it s a comfarting number alongside the
baker’'s dowen (of a few more ) that marked its low. The brown pelican of the Gulf
Coast and the peregrine falcon, along with the bald eagle, are experiencing
revivals since the banning of DIFT. And the alligator has responded o wide-
spread management enough (o be relieved of its endangered status through
most of its range.

Although the past 40 to 50 vears have been notable for the enlightenment
and achievement they brought o wildlife management, there has been slippage
a8 well. Much of it has been due wo political, social and technological changes,
largely beyond the control of professionals in wildlife management. Recent
vears have witnessed a growing trend away from the family farm and into
agribusiness. In the resulting consolidation of ownership, diversified frming is
being supplanted by a single cash crop. Field borders are being removed and
roadways incorporated into adjoining croplands. Wet arcas are being drained
and filled, and further land clearing is mking place. The resulting combination of
many-into-one, and varicty-into-uniformity, works against the wildlife reguire-
ment for cdge. The widely-hunted cottontatl rabbit, bobwhite quail, many
specics of songbirds, and even the prolific, adaptable white-tailed decr are
finding the new pattern of land use much less livable.

Adapting to Change

One exception is the Canada goose. It has learmed to scoept crop residues
in lieu of declining amounts of natural food in and arownd coastal waters, and the
new enlarged felds relicve the binds of fear they normally feel in entering
smaller ficlds closcly bordered by woods or other heavy cover. Alsa, their
capacity for sustained fight can carry them long distances, if need be, o the
safety and shelter of open water, Today, the Delmarva Peninsula, cast of the
Chesapeake Bay, harbors more of these geese than at any time in recent history.

It's not abways been so. A half century back, give or take a decade, a dozen
Canadas in a Maryland cornfield brought excited comments, Today, 5,000 of
them gleaning kernels in the same field po unnoticed. What made the difference,
mainly, was the mechanical corn picker, (followed by the combine), a tme-
saving but wasteful innovation, compared with hand picking which left few
unclaimed ears of corn

Prior to widespread adoption of the picker in the 1940°s, honkers wintered
mainly in North Carolina and south into Georgia and Florida. Today, a mere
handful reach the Tar Heel State and fewer yet Georgia and Florida, What it
amounts to is that geese, like others of their kind, are opportunists, They'll
migrate no farther than necessary to make a decent living, Biologists have a
phrase for it—"Short-stopping.” It's happened with other species in other areas,
notably gecse in the Mississippi Flyway.

Addirional to a new-found source of food, Delmarva’s attraction for these
birds has been enhanced further through the addition of State and Federal
refuges, and farm ponds too numerous to count. That may be enough to perpeta-
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ate the Shore as Goose Capital; or it may not. Similar developments to the nodth
are being refiected (0 increased wintering populations in Permsylvania, New
Jersey, New York and New England. It eould bead to further short-stopping,

(nher new trends in agriculiure brought us the use of pesticides from
pre-seeding (o post-harvest. We have yet to assess all the implications this may
brear for wildiife, but our experience with DUT oy indicate the insddious nature
of some. The burning of soft coal and the use of fissionable materials for power
generation have resulted in ackd rain and warming waters. These und other
by-prroducts of rodiy's economy may also have consequences for wildlife as yet
unseen. However, few events of modern times can match for severity the hlight
cast apon wildiife through wetland drainage. An original 215 million acres of
wetlinds at the Nation's beginning have since dwindled o fess than balf that in
the lower 48 States. In recent years (from the mid-1950's to the mid-1970% ), 9
million acres were kost nationwide, nearly 90 percent of it in the Southeasy of
ihits total, over 5.5 millon acres imvolved forestisd wetlands, mainly Bottomland
hardwoods, one of the most productive wildlife habitats in the United States,
Their rich, heavy soils proved o be ideal for soybeans, and drainage for this
purpose, much of it mude possible through povernment funding. has gooe on
apace and without regard for the many other values inherent in such arcas.

In combdnation with estuarics snd tdal marshes, these botomiands sup-
port, in large mezxsure, the bulk of the migrating and wintering waterfow] from
three of the four major Flyways—aAtlantic, Mississippi and Central. And the
attraction of these watery oases extends beyond water-orented specics. More
than nine-tenths of @ff bird species in castern North America find thelr way (o
these bottoms at some time. Fur bearers, by kind and totil numbers, abounad; fabl
andd winter, bears seek out these how-lying wetlands for the assared food supply
and the denning sites afforded by numerous hollow fogs; end our number one
hig game species, the white-tiled deer, is both larger and severdl times more
plentiful here than in most comparable arcas of upland forests. Forested battom-
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lamds are also home (o the reclusive wild mirkey, and they may well serve as the
final haven for some of our endangered species.

Two-thirds of our major commercial fishes depend on our coxstal wetlands
for nurseries or spawning grounds, and many shellfish are prodoced there as
well, The fresh waters sustain a thriving sport fishery. In numerous unseen and
immeasurable ways, they perform useful functions in oeod and erosion control,
wave damage protection, the maintenance of water gquality amd the recharge of
ground water supplics, These waters of the Coastal Plain have values as napural
systems which far exceed thelr worth as cropland.

In Retrospect

Vicwing events over a historical span of time, we can sc¢ that the rapid
conversion of Colonial America into the wealthicst nation on earth hasn't oc-
curred without the piling up of substantial debits, Twelve generations of tenants
have taken frecly from the land and paid back sparingly. For the first hundred or
maore years, the human occupants depleted but they didn't despoil. In the last
cenbury, technological developments have combined with population pressures
to bring long-lasting. maybe even irreversible, scars 1o America the Beautiful.
The area longest to suffer these human transgressions is the full sweep of the
Atlantic seaboard. Conditions here now have led one writer to refer toitas, =, ..
the most heavily populated, heavily industrialzed, heavily polluted, drained and
despoiled zone in the Nation.™ A good case can be made for this statement,

Along all of our castemn seaboard, then in large measure around the Gulf, a
megalopolis overlooks the not-so-shining-sca. Major cities and towns sit astride
all the river systems which carry the offal of a civilized society to the estuarics
and the oocan. Some, such as “the immense protein fctory,” (words used by
eritic H. L Mencken, in describing Chesapeake Bay) are so polluted by silt,
municipal and industrial waste, and agriculiural runcdf s w be only marginally
productive, Industrial plants, resort hotels, second homes, first homes, and
high-rise hotels and condominiums, blanket both seashore and barrier islands.

For half a century, ocean witers crept up beach lines and threatened o
dispossess the occupants, who fought back—maostly with public money, and lots
of it. Efforts were made to contain the sea with concrete walls and other
engineering stopgaps; dune stablization programs cvoked enthusiasm and opti-
mismi, But in most instances, the winds and the waves won out, and the en-
gineers, and the public as well, have come o appreciale 2 rising sea level, fed by
thawing glaciers, for the indomitable force that it is.

Looking Ahead

The surprising cutcome is not that wildlife has fared so badly through all
the changes, but that it has done as well as it has. Except for a few highly
specialized species, most wildlife continues In reasonably good supply. At least
part of the explanation may be found in the unexpected ability of many wild
creatures to adapt. For some, it has meant conspicuous changes in food habits;
for others, that they accept man as part of an altered landscape. Most small game
find the gleanings of furmlands fully as acceptable as their traditional fare. Some
of the duck clan, Canada geese and white-tailed deer have come to ignore native
foads in some arcas in Bvor of domestic grains—especially com. And, in the
small town of my residence, gray squirrels, cottontail rabbits and mourning
doves—along with a number of songhirds—have adapted well v the city scenc
and arc present in greater numbers than in nearby rural habdtas,
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O covirse, e numibers necessary merely to énsine survivil of a species @i
far short of the furishing popalations regquired 1o allow sport hunting. PFrovid:
brgs for the Latter i largely the job of professhonal mummgees in Stave aod Federal
agencics, 5o far, they have done reasonably well, Besearch into the habits and
regidrements of nearly all game specics has provided the background for cffec.
tive mamagement. Land acguisition by the Suites (much of it under PR has
preserved substaniial ameounis of habitt while providing access fos gt beast a
mixdest number of sportsmen and the gencral public, A Gr-flung system of
Federal refuiges has preserved corithoal nesting, migration and wintering grounds
fer mdgratory birds, and helped to offsct, somewhat, the widespread drainasge
andd filling of wetdaods, Yet, these programs in their entirely, i standing alone,
may have little more than survival vidue for many species—if that. The key o
game ahundance stll pests largely with the privaie landowner, whio controls, by
fir, miast of the lands.

b & large micasure, people and wildlife do compete for food and space. But
the presence cverywhere of water marks this parvicular strip of land as someth-
ing unique in the Madon, and directing the desting of water s oven more
tenuous, The ocean, the Gull, the major bays and other bodics too big to deain
pre serving as the Nation's cesspools, vet people stll throng here by the milbions.
Some scaboard States have moned witerside and wetland areas in the inerest of
bringing order o future development. However, much of this vital habiat
continues (o be subject o the whims of developers. Govemment-aided
progeanis of pallution comirol hive been put in place, vet water guality con-
e as a major problem, The drainage of low-lying wetlands over mnch of this
codsial region contimees at gn alarmibing pace

The Challenge

The future of soime resident specics nlong this hall of the country’s dm s
neither blcaker nor brighter than it is for the rest of the Nation. Bug for many
migraiory hirds, ics a different story, For them, this s a criticn] stopping point, a
place of annual refuge whiere they wailt oul the winter months, From ke all to
spring thaws, the bulk of the Naton's waterfow] assemble along the south
Artantic and Gull Cossts. The Wilson's snipe and ssoodoock come here, as do 26
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species ol colonial birds, many of which remain for miost of the year. Virualty all
winidd ducks winter here, and fully half of them nest here, oo, For several other
specics of southern ducks, the Coastal Plain is o yearlong residence.

Decashomal seasons of drought and, more importandy, the loss 1o drainage
of breeding grounds in the North have bed to a decline i the mumbers of
waterfowl, In 1985, the lowest breeding population in over a quarter of a
century was recorded for ducks in general Furthermaore, for the much-sought-
after mullard, the percentage of the fall population wken by hunters has in-
creased in the face of declining mullurd populations, o condition which some
biologists attribute w overly liberal regulations which permitted an invasion
into the breeding stock.

Whatever the causcs for the slump in duck numbers, restrictive regulations
adopred in the mid- 1980' were designed 1o reduce the hunting kil substantial-
Iy, I all aogues il for the wood duck. Prior experienee has shown thar, under
these conditions, the bulfer bird—the one 1o plck up the stick—s the woodic, a
fact which may belp account for its ascent o positions one and two among all
ducks bagged in the Atlantic and Mississippi throways in 1984, And all of this
happens at a time when the main rallying grounds of the birds, the Misstssippi
River bottomlands, are being drained at the race of 300,000 acres per year. That's
10 percent each year of the remaintng 3 million scres, dut of an odginal 25
miltion,

Nearly a century has passed since the wood duck bist faced o desperite
battle to survive. Iis “bailow”™ began in 1916 with a complete ban on taking, At
that time, its human competiton numbered much less than half what it is today;
ancl its habitar base, diminished as it then was, must certainly have offered more
thian it does toduy. Yet 25 years went by before recovery was such as (o warrant a
daily bag of one bird, and another 20 years before it reached two. Over part of
this period, its recovery was aided, as well, by such technology as was then
knimen, plus several funding sources (IR among them ) which enabled building
o their habltat necds.

Today's crisis may not offer the same happy ending. We can’t very wiell
shelter and foster something thut hasn't been produced and provided for inall of
ity year-around necds. Should we Rl o make secure the remmnis of our
riverine and related habitats, the wood duck as a sporting species may well be
doomed. Miore so, this handsome bind i but one sample of 3 vast arny of wild
species whose fate also bs tied to the rich resources of our Coastal Mains. They,
lkewise, would be heavy losers
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The Black Bear:
Home in the Highlands

by Jack W, Raybourne

Although it Is one of the most commonly recognized of North American
mammials, the American black bear also ks one of the most matigoed and misao.
derstood of all animals on the continent. The mere presence of o black bear near
a residential area is often enough (o cause nstant panic in the whole neighbor-
homd. Fearful parents may quickly gaiber children behingd locked doars and
windiws and nervously swait the ardival of authorities wiho, all (oo often,
neediessly destroy a very frightened animal whose only erime simply wax belng
in the wrong place at the wrong thime.

Steangely, the general public scoms o be gquite Emitiar with bears, Nearly
cveryone from the Blue Ridge 1o the Bronx has heard of "Smokey the Bear™ or
has followed the explois of *Gentle Ben,” Every school child is familiar with
“Gabdilocks and the Three Bears,” and )i s 4 rare youngster who has not gone (o
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gleep clutching the security of a well-worn "Teddy Bear,” A host of cities, towns,
mountains, valleys, lakes and streams are named for bears; and early residents
nicknamed at least povo States, Kentucky and Arkansas, “Bear State” for the large
number of bears they found there, Slang expressions such as “strong as a bear,”
“hungry as a bear,” “bear hug,” “grumpy a5 a bear™ and others have resulted from
human perceptions of bears, Countless park visitors have learned fiest-hand
about bears at park roadsides and campgrounds, and many can amest o the
“bone-crushing ferociny™ of bears from the sensatonalized accounts of popular
outdoor magaxines,

Most of us seem naturally to fear or mistrust those things which we doa’t
knavw or understand fully, and old misconceptions and balf-traths die stowly, It is
understandable, then, that many of us have growa up with a great deal of
knowledge about bears, most of it wrong.

Historically, black bears are thought to have ranged over much of the North
American continent except for the Great Plaing, They are the most numerous
and widely distributed of the theee members of the fmily Ersidae on the
continent. Primarily a creature of remote forested reglons, the black bear has
proven bo be somewhat more tolerant of human intrusion than its larger cousin,
the grizzly. As a consequence, black bears still occupy much of theic former
range; and, although less numerous today, they are still one of the most widely
distributed big game animals in North America.

Bears are large, powerful, carnivorous { meat-cating ) mammals which are
related (o raconons, foxes, dogs, covotes and wolves, Although bears are well-
equipped for meat eating, they are primarily ostsivornons in their feeding habits,
Like teenage boys, bears will eat virtually anything in whatever quantity is
available, plant or animal; but their diet is largely nuts, berries and other plant
muaterials. Bears have large non-retractable clws which are useful for climbing,
foodd gathering or defense. They can stand erect on their hind legs, and, like
raccoons, they walk on the soles of thelr feet rather than on their toes a5 do most
other carnivores, Male bears are known as “boars”; females, “sows™; and the
young, usually in litters of one to four, are called cubs. Perhaps it is these
designations, as well as their feeding habits and gruff vocalizations, that have led
to @ popular but mistaken belief that bears are somchaow relaied to pigs

Black bears are smaller and more numerous than their two other North
American cousins, the grizzly and the polar bear, Although adult males may
exceed 700 pounds, most average 200 o 400 pounds, a size often wildhy
exaggersted in human estimates. When visitors in the Great Smoky Mountains
Matiomal Park were interviewed a few years ago, most correctly estimated a
bear's weight at abowt 400 pounds, However, some visitors thought 800 pounds
wias about average and other estimates ran as high as 2,000 pounds! Adul
females are smaller, usually ranging from 104 to 200 pounds.

Although not all black bears are completely black, the name “black bear™
was an obvipus cholce of early settlers for this Mew World animal, Nearly all
black bears of the eastern United States and Canada are black with brown eyes
and a broswn muzele.

Unlike their grizzly relatives, black bears are adept climbers which can
nimbly scale most teees for food or protection. Despite their short legs and
chunky appearance, black bears are capable of specds of up to 30 miles per hour
for short distances. However, they seldom mun unless they have to, preferfing to
wander slowly over large areas in search of food or mates, The black bear,
uslly a committed ereature of the forest, may feed occasionally in nearby open
or bushy arcas. He can be found equally at home in mixed hardwoods or
CVErRIeen Cover,
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Although back bears continue o be scattered over much of thelr former
range, there are beoad gaps hrought dbout by the axe, fire and other fiorms of Lind
clearing in the advance of human civiltzaton Today, black bears exist in oo
more than 30 of the 49 Staves in which they formerly roamed, and their range
comtinies to shrink. The fet thar black bears have managed o survive at all in
many arcas of the Exstern US, 5 little short of amazing, In sphie of the Gt that
bear numbers have remained relatively abundant and widely distributed, it (s
impaortant to recognize that they are restricied largely 1o the most remote avd
inaccessible porions of their former mnge. This is nowhere more evident than
foar the Eastern Highlands region which stretches from Maine to Georgia, and it is
this arca that will serve as the principal focus of our discussion.

Unlike the white man, most Indian groups gencrally treated the black bear
with greast respect and sdmiration although they killed one occasionally for
food, warmih or religious purposes. However, when one was killed, it was
wsually afforded much different treatment from a deer, turkey or other game
awing 1o s spocial stitus in Indian cultures, Hsthesh was often eaten dalistical:
Iy as a symibol of courage, strength or wisdom. The fur wis used for robes and
bedding while the clinvs wiere wom as amulets and the paws gnd other parts
wire objects of “powerful medicine.” The bear's fat was prized for cooking
tanning hides, softening and waterproofing clothing and moccasins, and s a skin
and hair oil, Some tribes socorded human atribues to bears, often referring (o
them s the “Great Bear Spivie” “Linle Brother,” or Grand@ather.” S6i other
tribes refused to kill bears ot all, believing they were reincarnations of departed
family members. Indian tribes of the Ohio 2and upper Mississippd River Valleys
constructed magnificent effigy mounds in the form of bears as well as deer,
wilves, hison, eagles and others as objects of respect and worship,
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Historically, black bears inhabited most of the forested areas from Maine 1o
Louisiana and were often mentioned in the accounts of early explorers. From
nearby Virginia settlements, Captain John Smith explored the upper Potomac
River dividing present-day Maryland and Virginia and noted that on

the 16 of fune [ 1608] we fell with the river Patowomak [Potomac]
« o« Having pone so bigh as we could with the bote [Little Falls of the
Potomae] we met divers Soluages in Comomoes, well Toaded with the

fresh of Beares, Deere, and otfer beasts, whereof we bad part
Since the fresh meat of these “Beares™ and “Deere” would have spoiled rather
quickly in the summer heat, they were, necessarily, present in the vicinity of the
Nation's Capital nearly 400 years ago.

Mear Boston in 1634, Captain Abraham Wood wrote that: “Beares they be
commaon, being a geeat blacke kind of Beare .. " Wood also mentions the
mauling of a waterfowler who made the unfortunate mistake of pelleting a
startled bear with goose shot on nearby Pond Beach. Wood's 1671 expedition in
Virginia recorded that a bear was killed almost daily in the Blue Ridge
Mountains, often three a day,

Early settlers valued bears for their meat and skins. The fAavorful meat
usually was cured as a substitute for pork. 1t was also sold in markets and teaded
for staple goods along with venison, tuckeys, waterfowl and furs, The bear's pure
white fat yielded a light, sweet oil and was prized for frying (especially of
doughnuts and fish ) and for medicinal use, Like the Indians, early settlers used
the oly fat as a scalp and hair odl and as a lotion for chapped hands and faces.
When mixed with various berbs, it became a popular salve against a host of
ailments, incheding baldness.

Bears likely benefited from the early slash-and-burn land clearing tech-
nigues of early scttlers. Limited logging activities and the clearing of small tracts
of land by burning stimulated the growth of fruit-bearing plants such as poke-
berry, blackberry, dogwood and others which are relished by bears. Any such
benefits were short-lived, however. As human scttlements began to increase,
hear numbers began to decline. New settlers hacked away the forest as they
cleared the land for plowing, planting and grazing. The brush and timber so vital
te the black bear's welfare began to disappear to provide for homesteads,
fortifications, cooperage, tanbark and heating.

As forested arcas dwindled, bears were forced increasingly into more rug-
ged, inaccessible arcas for survival, So complete was this shift that many people
believe such areas were always the animal's preferred range. Naturally, foraging
was more difficult in these less productive arcas, especially in lean food years;
and bears soon learned that Colonial farmateads provided an abundance of fond
simply for the taking, Since the pioncer homesteader and his family depended
upon theic meager crops, livestock and stored foodsiaffs for survival, few losses
could be toleraned.

Bears soon became the bane of eady settlers as they raided late summer
cornficlds and gardens. Although they were usually less destructive to livestock
than hobeats or wolves, bears were often guilty of flching an occasional colt, pig
or lamhb, cspecially in late summer or when nuts and acorns were in short supply.,
Bears also played havoe with root cellars, meathouses and cabin homes. As
might be expected, such actions did little 1o endear them to settlers, Bears and
men became antagonists almost from the beginnings of the country's settle-
ment, and bears would be regarded as little more than vermin for many years to
COTnE.

Faced with a persistent threat to their livelihood, colonists and homestead-
ers resorted (o every conceivable method to rid the countryside of bears. The
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animals were trapped, shot over bait, shot in winter dens and pursued with dogs
“at every oocasion.” Some colonists even hired Indians to hunt down maruding
bears, Perhaps the most common method of encouraging the killing of bears was
the bounty system, under which local governments or Colondal legislatures paid
specified sums of money for the caracasses of predatory birds and mammals,

The Town of Faicfeld, Connecticut, in 1666, was onc of the carliest o adopt
a bear bounty and paid 50 shillings for an adult bear and 20 shillings for a cub,
Twenty years later the Town of Springfeld, Massachusetts “, .. allowed & paicd
four shillings, for every grown beare & for every young Beare or Cub halfe 50
miuch out of the Town Rates ., ©

Bears were occasional nuisances o Delaoware and New Jersey, and ong
county on Marylands Eastern Shore was authorized 1o pay a reward of 100
pounds of tobacco for every bear killed. In Rhode Islind, bears were such a
persistent threat that the bounty was increased (o 3 pounds sterling in 1736, and
50 years later somee Rhode Islanders still regarded the bearas ®, | one of the most
noxious animals in our forest” Following the American Revolution, several
States Incleding Vermont, Mew Hampshire, Virginia, West Virginia and others
offered bountics of up o $15 (a very large sum ). The exact number of bears
bountied in the Eastern Highlands since Colonial times will never be known, but
the figure must have easily exceeded 100,000 animals. Vermont alone bountied
2,595 bears from 1831 o 1941, and several other States equaled or exceeded
this feat after having paid bounties for over 300 years. Maine, for example,
bountied over 10,000 bears between 1946 and 19571

Although bear numbers in New England were beginning to decline by the
late 170HFs, bear trapping continued as a profitable enterprise in many areas of
the East until the early 1900's. During the 1920's, two West Virginia countics
paid 840 bounties on bears, while the State of Virginia paid a $20 bounty. A
resourceful hunter or trapper could bounty a dead bear and then sell its pelt for
an added bomus,

West Virginia bear biologist Joe Rieffenberger described the general con-
tempt for bears still prevalent in the 1930°s when a bizarre technique for killing
bears was described by Calvin W, Price, editor of the Pocabontas Times, and a
vocal foe of the black beur:

Becrs used to be caught ard Eilled by driving murderous irnon
spilees throwgh an oak beer keg alt an angle so el the Bear wonld

Sowrce bz bead through e slanted spilves to gel e Baft (asually

boney). The spilkees would catch and bold bim fast He would perish
mrizerably or be waiting belplessly for the irapiper to firish bim.
In 1932, Mr. Price continued expressing his vehemence for bears in the follow-
ing editorial:
The bear is no fitten companion eitber of man or beast He is a
Bervbarian and carmat be cipflized His preservation in West Virgin-
dat {5 vot a guestion of saving an feresting binloegical specimen or
diesirabile game animal—il = a question of people i Pocaborntas
Courty, or bears or oy more valiable, interesting and prodiec-
toe creatures, o dser fo siowinirds The wears o bas to Hive in
v saaree commmpnily with bears bates i with a crveel and lasting
batred and with good and sufficient canuse
Before the white man appeared on the scene, bears had fiow natural enemics,
Aside from the Indians, the only serious threats to black bears were wolves,
mountzin lions, porcupines and grizzly bears in areas where their ranges over-
lappred. Porcupdnes, of course, presented no direct threat to bears, but more than
onc unfortunate bear faced an agonizing death after having “bitten off more than

109



Thy bwl tewr lon aerviied covmimes of
el

hie coubil chew.” Bears of the castern forests cven managed to hold their own (o
the: fece of the homesteader's rifle, the market bunter and the bounty bunter, bt
they were illmasched agninst the plow and the axe, which ncarly spelied their
ihoeim.

When the colonists arrived in the 17th Century, they were greeted with a
veritable wall of virgin timber. Early colonists also found a tremendous garfely
of trecs as they explored the Atlantic coast inland to the mountains—massive
caks and hickories, chestouts and beeches, and magnificent stands of spruce,
pine, hemlock, snd cypress, ideal food snd cover conditions for black bears,
which were proescnt in nearly all woodod areas: Just how many bears (s difficul
o say, bt all evidence indicates they were very numenous. The combination of
vitst timberiands, the bear's general bnck of encmies, and s saried dict could
have produced & remarkahly large bear population. Ernest Thompson Scion’s
150 ealithon of Lives of Goome Arfmesds suggested o primeval populathon of s
many as & half-million black bears on the continent, bt this estimate probably
WS CONSCrVRIivE,

Stapex such a8 Connecthout, Moryland, New Hunpsbive, New Yok, Vermont
and Virginda, which had been almaost entinely forest in Colonial America, had
become nearly three-gquariers farmiand by the late 1800, Large traces of forest-
ed land in Kentucky, Pennsylvania, West Virginks and other States wore being cut
up into sialler tracts by poads, expansion of farms, mining operations and
continuing timber harvests. The fertile and readily scoessible Ratlands and river
valleys were the first areas cleared for agricultuee. The wholesale clearing of
ather forested lands, including mountainous areas, continued rapidly o mect
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the demand for bullding lumber, mine ties, charcoal for iron and copper smelt-
ing, tanbark, railroad construction and fuel for steam-powered engines.

As the forcsts dewindled, so did the wildlife, The elk and the buffalo had all
but disappeared from most areas of the East by 1850, They were joined quickly
by the wall, the mountain lion, the lvnx and the Gsber, which also stood in the
“path of progress.” The timber wolf, which had been systematically shot, trapped
amid podsoned for over 200 years, was the first major predator to be climinaned.
The adaptive black bear, which is not much of @ prodator, was not as easy o
climinate. But uncontrolled hunting coupled with uncontrolled timber harvest-
ing and burning, lind clearing for crops and grazing, and other encroachments
associated with an cxpanding civilization combined 1o reduce bear numbers.,

Im a scant 200 years, most of the virgin forests of the East had been cleared.
Muost attempts o continue farming the over-cropped soils useally failed within
20 years and wholcsale abandonment of farm lands became the mle. Pioncer
Errm families had lintle chofoe but to move on in search of new land to be cleared
for agriculture as the cycle repeated. Commercial logging had also reached the
mountxinous areas, and major sections of mountain ridges were soon cleared of
teees up o 4,000 feet. The concept of reforestation was unknown in those days
andl the desolated mountainsides were also burned annually for blucherry pro-
duction to supplement the incomes of local farmiers and villagers, Whole com-
mumities tarned out at “berry pickins,” and the tasty fruits were shipped w
eastern markets literally by the wagonload,

Forced to retreat into more and more remote areas, bears were running out
of places 1o go. Vermont, for example, which had been 95 percent forested in the
1600)'s and which had served as a principal hunting and trapping ground and
highway to Canada for over 100 years, had 218,000 people by 1810, Similar
changes had occurred in nearly all of the New England and Atlantic States except
Maine, and bears were becoming less and less commaon, Bears and wolves, which
had been “plentiful and troublesome™ in Connecticut, were largely gone by the
mid- 1700, Land clearing and persecution had eliminated bruins in Rhode
Island by 1804, and by the early 1830's only a few could still be found in the
nortlwest mountaing of Massachusetts,

The situation was delayed somewhar for the States southward and inlard,
b bear numbers in all arcas of the East had ebbed o their lowest levels by the
late 1800's. By the early 1900, bears could be found in Kentocky, Maryland,
Morth Carolina, Georgia, Pennsylvania, Virginia and West Virginia, but only in
remode, mountainous areas. By that time, oo, bears in Tennessce, formerdy so
numenous as to spawn legendary heroes, were restricted to a small mountainous
section. Sadly, though low in numbers, bears were still considered to be outlws
by many people, cspecially by mountain folk who saw them as potential sheep
killers and general nuisances. They continued to be maliciously harassed and
wantonly destroyed—no longer just for food or even the excitement of the
chase. They were simply slaughtered, whenever and wherever possible.

Fortunately, before it was too late, the pendulum began to swing in the
oppasite direction. With the abandonment of tens of thousamds of worn-out
farms of the past came a slow but natural reversion o woodland, Perseoution,
too, declined as bear numbers dropped and many people left firms for better-
paying jobs in the cities. Ironically, the same conditions that were the bane of
hears, deer, turkeys and squirrels were a boon to small game species such as
botrwhite quall and cottontail rabbits, whose numbers Aourished on the shan-
doned lands. As the former farmland continued its systematic recovery to woad-
band, more and more habitat came back for the black bear and remnant popula-
tions began slowly to recover.
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The period from 1200 o 1940 marked a urning point for man as well as
bears and wildlife generally in other ways, oo, The Nation began awakening to
the fact that our scemingly inexhaustible wealth of natral resources was nist
limitless after all, and that we had better set about the task of correcting our
mistakes,

Mationally, groups of erganized spormsmen and naturalists began o appear
oul of concern for the plight of wildiife and the need to acquire and protect our
forests and other tressires from the abuses of the past. In response, States began
o establish fish and wildlife departments (o enact and enforce Lows dealing with
wildlife conscrvation. With the help of symipathetic administrations, concermed
preservation and conservation groups prossed Congress into establishing our
systems of national parks, national foreses and national wildiife refuges. In time,
some of the mature forests of Colonial days would retum under the complete
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protection of the national parks, and the regulated logging of the national forests
wotld provide habitat diversity for a wide range of birds and animals,

The timely establishment of the national parks and national forcsis in
Kentucky, Georgia, North Carolina, Tenncssee, Virginia and West Virginia was
almost singly responsible for saving the back bear in much of the Fastern United
States. Sportsmen had also become concerned and their support of the Pittman-
Robertson Act by Congress in 1937 helped provide additional assurances. These
“P-R" funds cnabled State conservation agencies to supplement their own pro-
grams and begin an ambitious land acquisition and wildlife restoration cam-
paign. Several States were so0n able to amass sizable land holdings, largely from
the thousands of acres that had been abandoned or taken for non-pavment of
taxes. Many of these lands lay in the mountainous regions of the Eastern High-
lands, right in the very backyard of remnant bear populations, and served to
supplement the national parks and national forests which were already benefit:
ing bear numbers,

Perhaps equally important, attitudes concerning bears and other game
animals were also changing. Following the lead of New York and Pennsylvania, in
19404 and 1905, respectively, other States, with the support of game protection
clubs and associations, began extending protection to bears.

While bear protection biws and habitat restoration had provided short-term
gains, there wiere mild sethacks when the Nation returned to intensive agricul-
ure and logging during World Wars 1 and Il. However, a subtle, but more
serious, sethick was also in the making at this time. Just as the forests were again
reaching maturity, a devastating blight struck the American chestnut tree. Once
found from central Maine to Arkansas, the fast-growing chestnut provided a
dependable food supply for many forms of wildlife at a time when the young,
returning oak forests had yet to reach acorn-bearing age. Thus, when the black
becar was just beginning to recover from over-hunting, over-trapping and habitar
destruction, one of its major food sources disappeared from the Eastern High-
lands. In time, the chestnut would be replaced by other but less dependably
productive tree species, primiarily the oaks and hickorles, and bears would
adjust to the change.

Following World War 11, as its numbers continued o grow, the bear's
popularity also grew; and iis former position as despised vermin comtinued
slowly to change. By this time, bears in most Eastern S$tates had been elevated to
the status of “game animal ™ and harvest restrictions had been implemented.
Bounties, wihich had marcked a 300-year trail of destruction for tens of thousands
of bears and countless other mammals and birds, had all but disappeared, Maine,
MNew Hampshire and Vermont were among the last to discontinue bounty pay-
ments in the tate 1950's. However, the “war against the bear™ persisted in some
other arcas. Pocahontas County, West Virginia, which had encouraged the de.
struction of bears as vehemently as any Colonial government, added panthers,
coyotes and wolves to its $40 bear bounty system in 1946, The bounty system
was brought 1o an end in 1969, however, when the West Virginia Legislamure
designated the black bear as a game animal. Highland County, Virginia, which is
Pocahontas County's immediate neighbor to the cast, may hold the dubious
honor of having had the last remaining bear bounty statute in the East, When the
local statute was discovered in 1972, the county had not pakd its $50 bear
bounty in over 30 years; and it officially came to an end in 1977 when the
Virginia General Assembly eliminated all forms of bounties. No State now pays a
bounty on any bear species, and it is very doubtful that any local bounties persist.

The stage appeared to be set for the bruin's return, but littde practical
information existed about how to manage bear populations. Although nearly
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every State had a fledgling wildlife department in the early 1900's, virtually all
efforts were devoted to the enactment and enforcement of game laws and the
re-cstablishment of white-tailed deer, wild turkeys and small game birds. In
addition to being relatively casy to handle and study, such species were popular
with the sporting public and local efforts 1o restore them were highly visible,
Bears, on the other hand, were still considered 1o be “second class citizens” by
many folk. Besides, even if you caught one, what could you do with it? States had
begun to use P-R wildlife restoration funds extensively 1o finance large-scale
studies of wildlife, but bears were usually not among them.

As with human populations, data on trends in births and deaths by age andl
sex are indispensable for monitoring the growth and health of wildlife popula-
tions. Armed with new technigues derived from careful studies, wildlife manag-
ers were soon able to accurarely “age” and “sex” most wildlife,

Bears, however, were difficult subjects for study. They live typically solitary
lives in remode, inaccessible areas; and their acute senses and their natural
wariness of man make them challenging animals 1o observe under namural condi-
tions. Without a safe means of immobilizing such large, powerful animals, direct
hands-on expericnce with bears is next w impossible. Consequently, for many
years game departments had litle choboe but tw simply monitor estimates of bear
populations and harvests and to respond 1o depredation (damage ) complaints,

Ample evidence that litthe was known about bears until recently is seen in
the 1973 publication honoring the 35th anniversary of the Pittman-Robertson
Federal Aid in Wildlife Restoration Act. Bears received scant mention in the
36-page booklet which summarized the major accomplishments of the Program.
A portion of one sentence referenced the use of the "cap-chiur™ gun for immaohi-
lizing grizzlics in Montana and polar bears in Alaska. Although one such photo-
graph appeared, there was no mention of black bears at all,

Thanks to some recent medical and electronic advances and the efforts of a
small, but dedicated, band of wildlife researchers, more has been learmed about
bears during the last 20 years than in all of recorded history. Some of the
fascinating new knowledge about bears is aleeady aiding bear management by
changing the attitudes of sportsmen, wildlife administrators and the public.

Much of the credit for our present knowledge of black bears must go to the
collective efforts of a few dozen wildlife biologists who were challenged by the
lack of information about bears and the hazards in collecting it These weren't
foolhardy men, but some of their earlier attempts to study bears must have
seemied so. Technigques for safely trapping and handling such powerful animals
Hiad 1o be developed from scratch, and although there werne occasional anxious
maoments for themselves, bear rescarchers were usually more concerned for the
animal’s welfare

While it would be impossible to identify all those who have been involved
in bear rescarch, it would be unthinkable not to recognize some of them, To
pioncer the ficld, Albert Erickson experimented with trapping technigues in-
volving culvert traps and foor snares in northern Michigan and anesthetized
black bears with ether. Although much was gained for the effort, it was rough-
and-tumble work, accompanicd by some unavoidable bear injuries and losses.
Charles Jonkel studied black bear behavior extensively in Montana, and his
experience quickly taught him that they were not the aggressive, perpetually
angry creatures once belicved. Rather, he found them o be extremely intelli-
gent, tmid, and adaptive animals whose new image encouraged others to study
bears. Working in Yellowstone National Park, Frank and John Craighead applied
modern and innovative technigques to study interactions between grizzlies and
man. Natlonal attention for their work involving the rapping, drugging and
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radio-tracking of grizzlics dramatically focused the public's attention on scientif-
ic wildlife research. Media attention alse played on Lynn Rogers, who further
changed public attitudes as he entered Minnesota bear dens repeatedly in an
intensive study of bear home range and denning belavior. Mike Pelton directed
a host of studies involving bear reproduction, habitat use and human Interac-
tions with black bears in Great Smoky Mountains National Park: and Gary Alr's
enthusiastic lectures and scientifically-based popular articles drew local and
national attention to his numerous studies of bear hiology in Pennsylvania. The
list goes on with an impressive cadre of highly capable, though perhaps lesser
known, wildlife biologists who have contributed, and continue to contribute,
individual pieces to the puzzle that makes up the black bear,

Virtually none of our present knowledge about wildlife, and especially
bears, would have been possible without the matching P-R funds. Lacking ade-
quate funds, most States could not have bought and managed lands for wildlife or
conducted needed wildlife research and restoration programs. Although no
quality research comes cheaply, most bear research is necessarily expensive in
terms of specialized equipment, drugs, travel, time, and manpower required,
Also, because of the rugged conditions normally associated with large-scale bear
trapping operations, results often come painfully slow for wildlife workers who
frequently must spend long hours collecting meager amounts of information,
Without such funding, few States would be able to devote the monies necessary
for such intensive, long-term studics, and critical knowledge would continue 1o
ESCAPE U5,

As we noted carlier, certain age and sex information is the key to gauging
the health of wildlife populations. Although most big game species can be “aged™
readily, bears had defied any such attempts except for cubs or yearlings, Since
bears may live 20 or more years in the wild, it was impossible to find the number
of males and females in each year class. Researchers in New York discovered that
bears' teeth contain microscopic rings that are formed annually, appearing
much like rings in a tree. By removing a tiny tooth from a trapped or harvested
bear and slicing it into thin sections for viewing under a microscope, biologists
can now obtain an accurate age for any bear,

Miniature radio transmitters attached by neck collars to bears can be used
to gather other information which could not be easily obtained. Flectronic
receivers, capable of detecting the transmitter's signal, are used to determine a
bear's exact location at any time of the year, By continuously monitoring a large
number of “bugged” bears in several States, biologists have obtained a vast
assortment of new knowledge. For example, it is now known that the AVETaRE
home range of adult females is 5 to 15 square miles while adult males regularly
use 75 to 100 square miles. Radio-tracking has also provided valuable insights
into seasonal habitat preferences, activity patterns and seasonal movements
related to breeding habits and dispersal of young, The tiny transmitters have also
been used to evaluate the effects of various forestry practices on bears, the
responses of bears to hunting, and the impacts of roads on bear movements.
Tracking adult sows to winter dens, researchers often have the Opportunity 1o
tag entire litters of cubs at once while learning more about cub survival,
methods of introducing orphaned cubs, and den site preferences.

A multitude of other research projects have been accomplished on food
habits, livestock and crop depredation, effects of legal and llegal hunting,
reproductive biology, behavior, and many other elements of bear life, Rescarch
dealing with hibernation and bedy responses to various immaobilizing drugs
offers potential for more knowledge about human health in such areas as anes-
thesiology, urinary and digestive disorders, and obesity.
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Black bears have long played an important role in this Nation's history, For
meany years, alang with other willd creatures, they provided many basic necessi-
ties of life 1o our plonecr ancestors. Then, almost withoul nothce, the majestic
forests, amd much of their wildlife, were nearly gone, Although hlack bears had
few natural enemics, they wene ill- matched against gunpowder, fire, axe, groed,
ignorance, and indifference. Happily, anlike some less fortunate creatunes, bears
were better ahile o adapt o remote replons uonl ihe foreses returned and man
had recogniced the necessity of menging his mitural resources wisely,

Toxday, the comtinent’s biack bear populistion is aggin estimaned ag 400,000
by SO0,000 animals. Although the majority oocur in Alasks and Canadi, ncarly
half can be found in the lower 48 States, brgely in the wostern mountising. The
fimtre of the black bedr seems psured, even in the populated Eastern Highlands
where an estimated 40,000 can still be founal.

Bears are making a strong comeback aided by the return of the forest,
regulated hunting, Improvements In public anfiwdes; and scientific rescarch,
Although the owtlook appears bright, much will depend upan what lessons we
have bermed from the past. As was true in pioncer limes, bears will continue o
face shrinking habitat as land and fofests once more are neressingly cleared o
make room for the homes, roads and agriculwral needs of modern “settlers.”

The challenges for Back bear management, and our abillty o mect them,
will become increasingly difficult as haman populitions cxpand and bear habitat
shrink=, On the brighter side, we luve barely scraiched the surface in our
knerwledge of this magnilkcent animal; and what we lewmn from fore research
may provide increascd opponuaitics for man and bears to co-cxiat, Both specics
are rematicibly sdaptive, Bt our land changes sod atioudes of today are ieely to
be more permancnt than those of our ancestors. We have a chidoe. Let's hope we
de better the second tine aroumdl
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Prairie-Chickens:
Survival in the Midwest

by Ronald L. Westemneier and William R Edwards

The story of the prairie-chicken's { Tympanschis cufrido) cise and fll, and
its limited comeback in recent years, contains some fascinating lessons about
the past, present, and fumure of wildlife in the agricaliural Midwest.

Today this remarkabile hicd is far less numerous and widespresd than it was
in Its prime time a century or more ago. 1t has been wiped out of some States,
perhaps forever, end bs barcly hanging on in some others; but it stifl thrives in
some limited arcas where favoribile grasslands persist. There still is hope for s
future, thanks partly 1o Pittman-Roberison (PR ) support of work done in a
number of States. Much of what we know sbout the prairic-chicken has been
bearned through P-R research, which therefore deserves some of the credit for

Afr, Wndvararivr Ss ddmr irieninll, murtdesres | anl QREsTURTo ok sable the preafer Dririe
clviphein fiwe o qrarier of o ooiury, oty fa Bl gl o doine chundies of phreesants, eibiedie
pviandl, atesgd inlter goromnloiread iedFatgfe D Fatwarels spent D oy o Cinke sis saifsern fror of ipisal
e i, fallaoed by 24 years fi Blinid wlth echnicalioresipht regmibdlities for
ocsraiii plamd pamie ressarol progects avid boes hang beon (rivboet i (ilinoly" gfforts e
renfore pevidniv-cliciarenn. Bodl mivn are wdla?if ecologiati for e flmds Nasueal lisiory Suriop

ne



whatever we hope to do to save this species. Pralrie-chickens also recelved a big
assist, often unmidiced, from citizen-conservationists who pat thelr money
where their hearts were, enabling vitally important sanctuaries to be bought and
managed as grassland hatitat.

The subspecies known as greater prairie-chicken (T.c. pémratis ), which we
will discuss in detail, is still found in four States in numbers large enough o be
hunted-—Kansas, Nebraska, Sowth Dakota, and Oktahoma, in that order of abun-
dance as of 1986 There are smaller numbsers in six States—Missouri, Minnesota,
Wisconsin, Morth Dakota, Colorado, and lllinois. Greater pralrie-chickens no
longer occur in eight other States and four Canadian provinces where ence they
thrived: Arkansas, Indiana, lowa, Kentueky, Michigan, Ohio, Texas and Wyo-
ming, and Alberta, Saskatchewan, Manitoba and Ontarico,

How did they disappear, and why? This was once a species of almost
legendary abundance. Is its decline permanent? The answers center mainly on
tw factors, agricultural kasd use and {perhaps this will surpeise the reader ) the
intrusions of the ring-necked pheasany, a popular species native (o China and
introduced to America in the late 1B s,

Greater prairie-chickens had their heyday in the years shortly affer white
people settled into the great valley between the Appalachian and Rocky
Mountain chains. The “chickens® expanded their range nosthwesowand by at
least a thousand miles while the bison were being slanghtered wholesale, and
while limited arcas began to be farmed, logged, burned, drained, and sown o
cool-weather grasses like blucgrass in Wisconsin and redtop in Nlinoks and
Missouri.

Prairie-chickens continued to prosper in 24 States and provinees for a few
decades until efficient farm machinery, overgrazing by livestock, tighter control
of forest and prairic fircs, and regrowth of some forests grossly reduced the
guality and availability of prairie-chicken habitat. The decline worsened when
pheasants were successfully introduced to the region, cven where habitats
remained EBwvorable (and sull are fvorable ) for praicie-chickens.

Habits and Habitais

The prairie-chicken belongs to the order Galliformes, which includes
“chickenlike” birds such as quail, grouse, pheasants, and turkeys. It is in fact a
grouse that has feathered nostrils and legs feathered to the wes. The grouse
subfamily {fetraomninge) includes parmigans, and ouffed, spruce, blue, and
prairie grouse; the lter group includes prairie-chickens, sharp-tailed grouse,
and sage grouse. Four subspecics of prairie-chickens have been recognized
including the castern heath hen {northern cast coast), extinet since 1932; the
endangered Attwater's prairie-chicken { Gulf coast of Texas and formerly Loudsi-
ana); the lesser prairicchicken | eastern New Mexico, Texas and Oklaboma
Panhandics, southeastern Colorado, and southwestern Kansas ), and the greater
prairic-chicken, which once inhabited all of what was the eastern and central
tallgrass prairics—now better known as the Corn Belt, or to pessimists as the
“great com-soyhean desert,” for its lack of biological diversity.

The basic coloration of the greater prairie-chicken is one of various shades
of bigwn in horizontal barred patterns that blend well into grassland habitats,
Adult males weigh slightly over two pounds, and hens approximately one-half
pound less, The most interesting features of the male prairie-chicken are the
brilliant orange inflatable airsacs {tympani }on its neck, which serve o resonate
the “hooming” sound produced by the male's vocal apparatus, On a calm spring
maormning this may be heard for up to three miles, When booming, males erect
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speciil pinnac feathers at the top of the air saes, perfoom a foo-stomping dance,
flutter-fumip, click their tail feathers, spar-with rival males, whoop, cackle, make
nuptial bows tohens, and eventually mate with them. The displays g coartship
prerfnrmance of male praivic-chickens are truly amang the most intriguing of
natural wonders, and must be seen to be appreciated. Watching prairie-.chickerns
o thelr Booming grounds hus been pogrodar with ienters and non-mers alike
since the carlicst timies,

The ancient displiry rituals nspally begin an calm, clear days in fill aod
eomtinwe off and on through winter, Typically, the peak of courtship sctivity
occurs about the first week of April in Hlinois, Missourd, and Kansas, and a week
o w0 lter i Wisconsin and Minnesaia, Cocks arrive on boomibig grouwnids about
45 minutes before sunrise and continue (o boom aud display for two or more
hours. The performance is resumcd for un hour or more before dusk.

Visibility nod case of movement are cleady impoctant in their selection of
booming grounds. Most are on open ridges, knolls, or open level termin. On
todday's landscape, plowed ficlds, soybean stubble, short new grass, wheat sced
ings, overgrazed pastures, and fresh burns all offor sultble booming grounds—if
grassy cover adequate for roosting, escape, and especially nesting s available
within a short fight distance (about one-hall mile ). Booming grounds tend to be
traditional for prairic-chickens and some have been ocoupied each spring for as
long as the oldest local residents can recall,

Booming grounds are typically occupled by about 10 males, alihough one
grownd in [linoks was regulacty used by 65 cocks throughout the 1972 booming
season. Each male establishes and defends a territory on the booming ground,
Males occupying the central territorics sre dominant and perform most of the
matings on an entire booming ground. Although bommuing and displaying an.
nounce the place for mating and provide for the natural selection of superior
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individuals, the perfformance scems overly elaborate. Even newly hatched
chicks have been ohserved to dance and to attempt the display antics typical of
adults. Despite some fall and winter visitation by males, hens seldom visit
booming grounds until kite March. The greatest number of visits by hens occurs
in carly April and then sharply declines until cven sporadic visits end about late
My

Mests are begun shortly after prairie-chicken hens have mated in carly April.
They are built on the ground, znd most are within a mile of a booming ground,
often within one-quarter mile. The booming ground nearest a nest site, howey-
er, is not necessarily the grownd on which a given hen mated. Although grass-
lands are preferred, nesting may occur in felds of ame clover, weeds, grain
stubhle, or even growing small grains. The height and density of vegetation are
more imporsant than the plant species in the selection of habitst by nesting
prairie-chickens. Because nesting begins in early April, the residual grownd
cover left over from the previous year is critically important in nest placement.
Tdeally, most of the residual grassy cover should be lower than about 16 inches
and relatively dense,

Full clutches average 12 eggs, although they may range from 25 in early
nests down to only 5 eggs in late ncsts, Typically, about 40 days pass from the
time the ficst e is laid untll harching, During this valnerable period, an average
of 50 percent of the nests and perbaps 10 percent of the nesting hens are taken
by predators such as skunks, raccoons, mink, opossums, foxes, or coyotes. Hens
may re-nest once or even twice if their clutches are destroyed during the laying
period, but re-nesting by praivic-chickens is much less common than that by
bobwhites and pheasants. Few chicken nests are active after mid-June.

Shortly alter chicks have hatched, a hen will move her brood from the nest
site 1o cover that offcrs frecdom of movement and an abundance of insects to
meet their dietary needs. In recent times, attractive brood cover included
maderately grazed pastures, grassiands burned the previous year, Bllow felds,
small grain and clover ficlds, eld borders, ditchbanks, and other disturbed areas.
Like nesting, brooding is a vulnerable period in the life of prairie-chickens.
Within the first two months afver hatching, hens often lose half or more of theie
chicks to predators, farm machinery, and weather. The diet of young prairie-
chickens is initially very high in insects, especially grasshoppers, but gradually
becomes like that of adults—leafy greens, grains, weed secds and such fruits as
dewberries, blackberries, and wild strawberries which gradually diminish as
staple foods at summer’s end, Greens are important as food virtwally year round.
Before the large-scale production of cereal grains, seeds of weedy forbs such as
raggweeds and wild sunflowers and wild rose hips were no doubt impostant
winter fioods for prafrie-chickens.

During Gl and winter, prairie-chickens flock in groups of @ many as 50 or
mcere, and roost in grassy cover or small grain stubble. Grasses, sedges, legumes,
weeds, and even brush cover, or a combination of plant types that may be (oo tall
and dense for nesting and rearing chicks, often serve as winter roosting cover. In
winter, prairie-chickens also commaonly use deep snow for roosting, digging 5 to
10 inches beneath the surface of the snow and then tunneling borizontally for a
fisst Or s0. This habit, plus the ability to digest woody buds, gives prairie-
chickens an advantage of winter hardiness over quail and pheasanis,

Prairic-chickens are known to range several miles in winter, apparently
secking food. Historical literature indicates that the species was once migratory,
with movements of several hundred miles. The prairie-chicken's dark flesh
contains a red pigment that combines with oxygen to provide sustained Righe
encrgy over long distances, consistent with that of migratory birds.
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Thus, prairic-chickens have special necds for reproduction and survival
Although they can adape o different or changing covironments, their needs are
largely lixned in their genes and there are limits o what they can telerate,

The Pre-Columbian Environment and Early Settlement

The tallgrass prairics of the Midwesi probably cmerged as recognizalle
communitics of grasses and forbs at least 25 million years ago, although the
region's native plant life has continued to reflect unstahle climates since the
regreat of the last glacier 10,000 10 12 000 years ago.

Bison, together with fire, foods, drought, and inscet pligues, were disturb-
ing the prairies long before sctilement by Europeans. Early explorers, fur tead-
crs, and the st ploneers wrote of prairies =0 heavily grazed by bison and
sometimes so ravaged by grasshoppers that their horses starved. Early journaks
made fittle mention of prairic grouse or praide ducks on such landscapes.
Prairic-chickens did not even appear on much of the allgrass and mixed grass
prairies between the Dakotas and Texas in significant numbers until the great
hison herds had been decimated by man and the grasstands had recovered from
periodic overgrazing and drought. Bison did not ocour on eastern prairics
{today's Corn Belt ) in the vast herds so typdeal of the Great Plalns, There is linde
evidence, pro or con, as to whether prafrie-chickens were widely abundant on
the tallgrass castem prairics before man introduced high-energy grains.
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Before European settlement, booming grounds and assoclated sives for
nesting. brooding, roosting, and feeding probably oceurred on relatively small,
scattered patches with particular kinds of plant life. These patches were colo-
nized by perhaps 20 to 50 prairic-chickens. However, individual patches no
doubt survived for only a relatively few years before advancing succession
(“aging™} or some form of natural or human disturbance made them at beast
tempaonirily useless o prairie-chickens. In time, 3 new serles of plant succes-
sions would again bring them 1o an acceptable but again temporary condition.
This temporary, ever-changing mosaic of patches suitable for the life functions
of the prairie-chicken across the original landscape of the tallgrass prairie can be
visualized as fireflics over an old ficld on a summer evening, glowing briefly,
fading out, only to reappear nearby to glow and fade again.

Explorers, traders, and ploneers followed the same major river systems
used by the Indians. The period of frontier settlement was a time of dispersed
farmsteads and small villages along major streams that served as routes of
commerce. By the carly 1800's, Europeans had subdued the Midwest's Indians
and settlement proceecded rapidly. The first areas chosen for seitdlement were
primarily forestland or prairic edge because the extensive tallgrass prairics were
oo wet and too tough o plow. In addition, titles to prairic land were difficult to
obtain, and many scttlers believed then that because prairies had no trees, that
they were infertile. Living on the prairie was also dangerous because of recur-
ring fires, harsh winters and storms. Historical accounts are replete with tales of
prairie-chickens moving in from prairies to cut-over forestland and becoming
pests o frm crops,

The Agricultural Revolution

About 1830, pioneer agriculture began a shift from the simple, individualis-
tic, labor-intensive, pioneer economy that led to today’s scientific, capital- and
cquipment-intensive, computerized, business-managed, government-involved
farm economy. Cyrus McCormick patented his reaper in 1834, and by 1851 he
was reportedly turning out 1,000 steel plows annually from his plant in Chicago.
John Deere by 1857 was producing over 10,000 steel plows annually from his
plant in Maoline, lllinois, Threshing machines were commaon after 1850, Ati-
tudes prevailing at that time are reflected in a statement by Benjamin Johnson to
the lllinois Agriculture Socicty in 1861: “The progress of improvement in this
portion of Ilinods is litle less than wonderful. Ten years ago much of the country
was wild open prairic; now there is scarcely a rood [one-quarter acre | of unen-
closed land, except portions of the timber along the rivers and streams.™ That
point of view in combination with rapid technological change made inevitable
the destruction of the Midwestern tallgrass prairies, Improved farm machinery,
the “farm it all” philosophy, and access 1o eastern markets made possible by
canals and railroads, all led 1o a rapid conversion of prairies, forests, and wet-
lands to cropland. Mechanization allowed the firming of more acres by fewer
people. The number of people on farms in several Midwestern States peaked in
the 1870 and 1880's, and the farm population remained relatively stable until
about 1910, when it began a decline that continues today.

During the pericd of rapid settlement and agriculiural change, habitats also
changed rapidly. Deer and wild turkey populations decreased and later almost
vanished due to the clearing of forests and year-round hunting. Predatory ani-
mals were reduced by fur trapping as well as hunting. On the other hand,
opening the prairie and forests to agriculiure produced, at the time, an inter-
mixed pattern of food and cover that was highly suitable for upland game,
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Markets in Chicago used “cord” and “ton™ as measures for shipments of harvest-
el quail and prairie-chickens In 1853, As lae as 1873, some 600,000 prairie-
chickens were marketed in Chicago, H. Clay Merritt, a premier market hunter of
chickens on the central Illinoks prairies in the 1H60°s, noted, “1 saw in October
more birds rise out of a ferty acre field than all the cides in the Union could
consume in a month,” Fvorable habitats, perhaps along with low densities of
predators, allowed upland species such s prairic-chickens, bobwhites, and
cottontails o thrive, Prairic-chickens probably achieved peak abundance about
1860 in Hlnals and about 1880 In low According o Professor Max Partch,
Minnesota prairic-chickens expanded their range from the State’s southeast
comer where they were considered scarce in the 1830% o the northwest
corner by 1884—about 500 miles in roughly 50 vears. Similarly, wildlife histord-
an Johin Beck provides evidence that as farming developed in various parts of
Ohio, Indiana, lowa, Kansas, and Mebraska, prairie-chickens weoeed in and be-
came plentiful in arcas where they had been absent or scarce.

A second stage in the agricultural revolution came with the internal com-
bustion engine in the carly 1900°s, and the subsequent development of the farm
tractor. As tractors improved, field size and farm size grew. By the mid-1930%,
the plow horse and the hayiicld had become obsolete in the Midwest. The
gasoline engine also ushered in the dragline, which resulted in lurge-scale
drainage of prairie wetlands and swamps.

The most famous drainage project relative to prairic-chickens was central
Wisconsin's Buena Vista Marsh, Along with a lowered water table and ditchbanks
came a dynamic patchwork of eropland {much of it marginal due 1o unpredicta-
ble summer frost ), frequent patchy fires, the establishment and culture of blu-
grass {a form of substitute praivic ), and the removal of the remaining swamp
evergreen stands, These changes crcated 50,000 acres of habitat on peat and
sand solls into which prairie-chickens quickly moved. Their population peaked
about 1912, but this area of Wisconsin continues 1o support one of the highest
densitics of the specics—an ultimate testimony to the adaptability of the greater
prairie-chicken and, as we will see, 1o the value of P-R supported research and

MEANAgCment.
The Impact of Federal Farm Programs

Beginndng in 1934, the Federal Government adopted various programs
designed to strengthen farm markets through diversion of land away from crops,
and to protect soil from erosion losses, These included the Cropland Adjust-
ment Act of 1934 and 1935, the Agricultural Conservation Program of 1936
through 1942, the Soil Bank Program under which the Conservation Reserve
phase lasted from 1956 w0 1969, the Emergency Feed Grain Program of the
1960's and carly 1970's, the Cropland Adjustment Program of 1966 to 1976, the
Water Bank Program, and most recently the Payment in Kind Program. Some of
these proved to be of major significance to wildlife,

During the 7 years 1936- 1942, payments by the Agricultural Conservation
Program were made for 252,410,000 acres of so-called “permanent” seedings to
grasses and soil-restoring legumes, an average of 36,059,000 acres annually. The
cropland diversions were greatest in the Corn Belt States, where payments were
made for 153,060,000 acres, or about 60 percent of the LS. total. Owver the 7
years, payments in the Midwest were made annually for the diversion of the
equivalent of almost 12.5 percent of the acreage of all crops harvested, The
Conservation Reserve phase of the Soil Bank Program was almost as impressive
over the 14 years 1956-69 with 215,900,000 acres of grasslegume scedings.

125



Although exceptions have occurred, the recond indicates that since the
suceessful introduction of pheasants into North America over 100 years ago,
two major papulation booms and busts have occurred extensively across the
mid-continental phewsant range—omne in the carty 1940°% and another in the
carly 1960'% These booms, and the busts that followed, occurred at the times
and in the places where cropland diversion programs had establishied long rerm
seedings of forage legumes and grasses, and where they were plowed up liter.
Programs hased on mere annual diversions did not result in booming pheasant

In addition to pheasants, a wide variety of grassland wildlifc benefit-
od from long-term cropland diversions, most notably ducks, bobwhites, cotton-
tdls, prairic-chickens, and a number of songhird species. As we will see, the
cropland diversion programs have proven a mixed blessing (o the prairic-

Pheasant Boom and Prairie-Chicken Bust

The declines in prairie-chicken abundance that ok place in the Midwest
after Warkd War | cannot he expladned on the basis of land use change alone. For
cxpmple, according 0 ploncering research on the species by D Stephen A,
Forbes, prairie-chickens persisted in 92 of llinols” 102 counties as late as 1912,
well after most of the native grasslands had been destroyed. Chicken popula-
tions, however, rapidly declined shortly thereafter in llinois and in much of the
Midwest coincident with karge-scale releases and establishment of ring-necked
pheasants. A report in 1941 by the Committee on Bird Protection, of which
Profcssor Aldo Leopodd wits a member, wis particulady perceptive, yet little
appreciated even pow:

Fri el Eleritont Stockes, the miin strangbold of the Pinnited Grosse

[prairie chicken] in e Lide States {5 fost sheinking, and for ibe
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marsbes, and the encroachment of Hmber on the cutover fand
Further south in the dairy belt grazing, drainage. and pheasanis
are evicting remmanis of Pinnated Grouse with exceprional
rafridity. Southern Wisconsin, northern filinods, and noribers
Ineliana may lose these grouse within a decade. . . | “Game-restord.
tlon ™ gfforts frn many States are concendrated on ratsing and liber.
ating Ring-necked Pheasants, Hungerian Pavividges and ofber ex.
offc gane Bivds If long continued fo excess, s prociice may
nof only replace bul even exterminale some of our native
Rame bivds. We believe that a larger peverntage of available frmds
should be gpwent for vesearch and for balifal improvemsent, More
empbasis should be placed on encouraging nafural fropagation
af mative genre Bivds [The emplagis is ovrs |

Thanks to Pittman-Robertson programs, stuclics on the life history, ecology,
and management of praitie-chickens and other native game were undertaken in
many States. Propagation of pheasants continued unabated, however. In Michd-
gan, in a classic study on praire grouse funded by PR, Dr. Andy Ammann
concluded that interactions with sharptails beginaing in the late 1930's were
responsible for losses of local prairic-chicken flocks when habitan was yet favora-
ble for chickens, If sharptails, which are smaller than prairic-chickens, could
rapidly replace chickens, why eouldn’t the much larger pheasant?

A long-term study begun in linois in 1962 has illuminated interactions
between prairie-chickens and pheasants. Frairie-chickens sesponded positively
and dramartically to the acquisition and management of scattered sanciuaries in
Jasper County until pheasants became common there in the carly 1970,
Harassment by pheasants of prairie-chickens on booming grounds was often
observed, but rescarch demonstrated that an cven greater problem stemmed
from pheasants using prairie-chicken nests to lay their eggs. This dual egg laying
is called nest parasitisn.

A pheasant hen commonly begins laying eggs before she has prepared a
nest. These extra eggs may be left randomly on the ground or laid in the nests of
other pheasants, as well as those of waterfowl and other ground-nesting birds,
and even domestic chickens, Unforiunately, the adverse impacts of nest parasit-
ism have not been generally cocognized, although nest parasitlsm by brown-
headed cowbinds is now well recognized as a principal factor in the current
eritical plight of the Kirtland's warbler. The common occurmence of pheasant
cggs in the nests of other pheasants and other species indicates that parasitism is
part of the innate reproductive siategy of pheasants, evidently giving them
survival and competitive advantages. Pheasant chicks produced in prairie-
chicken nests represent a “bomus™ achicved at litile expense 1o pheasants but at
great cost o the parasitized praivie-chickens.

The incubation period of pheasant eggs is about 23 days compared with
about 25 days for praicic-chickens. The prairie-chicken hen ocases incubation,
begins brooding, and leaves her nest within about 24 hours after pipping starts,
taking any hatched chicks with her, If the nest contained parasitic pheasant eggs,
the hen prairie-chicken, failing to recognize the chicks as other than her own,
leaves with the earicr-hatching pheasant chicks and abandons her own un-
hatched eggs. By the early 19805, parasitism along with more subtle interac-
tions had reached such levels that the distribution and abundance of prairie-
chickens in the Jasper County sanctuary had declined by at least 50 percent. In
distince contrast, chickens on a sanciuary system in Marion County continued (o
do well in the absence of pheasants. Both areas had similars soils, topography, and
local agriculiural land wse and were under identical management programs
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supervised by the same manager ( Westemeier ). The only discernible difference
was the presence of an increasing local pheasant population at the Jasper County
SANCILryY,

Findings vo date strongly suggest that the loss of the native prairie-chicken,
codnciding with the rapld establishment and spread of the exotic ringneck
throughout the Midwest—particularly in the tate 1930'% and the 1940's—was
not entirely a matter of habitat loss. “Exclusion” of prairie-chickens by reduced
reproductive success due to parasitism (and perhaps other and more subtle
behavior by pheasants as well ) is a probable cause and is quite probably continu-
ing to limit prairie-chicken numbers woday in areas of South Dakota, Mebraska,
Kansas, Minois and elsewhere. As a2 recent example, in 1982 pheasanis were
implicated in the disappearance of Michigan's last prairie-chickens on a 1,000-
acre refuge.

In contrast 10 intensively farmed arcas, expansive native grasslands such as
the Fort Plerre National Grasslands in South Dakota, the Sandhills in Nebraska,
and the Fling Hills in Kansas, are apparently lurge enough to offer enough diverse
habitat for pheasants and pradrie-chickens to ooexist, both in lower densitics
than on the Hlinocds sanctuaries. In arcas of Missouri and linois where pheasants
arc not currently present, long-term PR supported studies show the prairie-
chicken's ability to persist with relatively little grassland, as loag as there is some
rediop, dmothy, fescue, or degraded prairie remmnants for prairie-chicken nest-
ing and roosting. Currently, Missouri sustains several thrifty praleie-chicken
populations (10 o 20 cock booming grounds ) where wheat and red clover are
essentially the only forms of “grassy” cover available; but none of these local
areas contain any pheasants.

The Federal cropland diversion programs of the 19300 and the late 19500
and early 1960' were enormously beneficial o pheassants over most of the
traditional midwestern prairie-chicken range. However, we know of no area in
any State where bodh pheasants and prairic-chickens benefited simultaneously
from Federal programs of cropland diversion to grassland; prairie-chickens
enjoved the benefits only in areas with few or no pheasants. This was certainly
true in [llinods. The pheasant population booms prompted by cropland diver-
sions of grass-legume cover would likely have been booms for praivie-chickens
—had there been no pheasants,

The ways in which prairie-chickens, sharptails, and introduced pheasants
interact make it complicated o determine just how muoch intensive Land-use
affects the abundance of prairie-chickens. In general, increasing land use Intensi-
ty results in a more fragmented, island-like distribution of grassland habitar
Owver time, these habitat “islands” have become smaller, feweer, Burther apart, amd
lower in quality. Disease, weather, predation, and the poorly understood 10-
year wildlife cycles all are additional complications. Today, habitat remnants
tend 1o be occupied by fewer species at lower densities. These populations are
increasingly unstable and produce fewer young to disperse and colonize other
islands of habiat.

Current Status and Ouitlook

Among the six Sates with non-hunted populations of prairie-chickens, the
greatest uncertainty of preserving remnant populations exists in Nincls, Cola-
rado, and North Dakota, In Ilinois, the spring census of 1985 indicated that only
153 cocks, among a total of possibly 300 birds, survived. These chickens were
limited to two local flocks sustained by sanctuarices thar total only 1,960 acres
dispersed in 14 scattered tracts intensively managed by The Mature Conservan-
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cy, the [linois Department of Conservation, and the [linoks Natural History
survey. As noted carlier, phemants scverely threaten the survival of the flock in
Jasper County, However, a high density of about 100 cocks per square mile of
managed grassland ocours in Marion County where pheasants arc not present.
Acquisifion objectives call for an additional 10N acres in scatiored racts
mvernging 160 acres each sod spaced about one mile ppart.,

Colorado currently has estimated spring populations of about 2,000 greater
prairie-chickens, but all of thise are on privite range. Efforts arc underway 1o
tramsplant chickens o the State-owned 3, 755-acre Tamarack Prairic in Yuma
Cotnty; unfortunately, over a century of attempts mo trmsplant prairic-chickens
have been unsucoessful. North Dakota is more forunate in having the Sheyenne
Mational Grassiands (71,000 scres) a8 the current stronghobd for praicie-
chickens. Chickens on that public arca have incressed from abaot 100 males in
1972 o 300 1o 400 makes; lwmvever, numbers of chickens are again declining,
pertmarily die 1o decresses in lowlmd boming over the past 4 o 5 years.

In Wisconsin, (rs. Fred and Fran Hamerstrom along with Os Mattson and
sustained P-R funding, instinieed "ecological patterning™—as opposed Lo admin-
istrative Blocking or the single large refuge approach—as the hasis for pealne-
chicken management. The ariginal scatter-pattern plan published in 1957 called
Tor a dispersion of eighty 40-acre tracts of managed grossland io supplement the
hluegrass seed harvesting industry on central Wisconsin's drained Buena Vista
Marsh. Unfortunately, the bluegrass industry, which had provided extensive and
cifective “substitute prairies® for chickens, collapscd and refuges larger than 40
acres became essential,

Wisconsin's scattered refuge system, managed all or in part for prairic-
chickens, now totals about 25000 scres. From a low point of 250 males i 1969,
the total census of booming males in those arcas reached a oyclic high of abour
1,100 in spring 1981 —the highest in 30 years—and an exccllent density of
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about 30 cocks per square mile of managed grassland. As expected, by 1985
Wisconsin populations again showed a cyclic low, However, ongoing programs
arc aimed at controlling this and future cyclic lows as much as possible, by
mcans of rotational prescribed burning, mowing, grazing, brush control, plow-
ingg and reseeding via sharcoropping, in addition to well-distributed winter fiood
patches,

Minnesota conscrvationists assumed a posture of positive resolve in 1973
with a special prairie-chicken conference. After a decade of cooperative cfforts
there now are 51,800 acres of scattered grasslands, mostly native prairie, which
are managed at least in part for prairic-chickens in northwestern Minnesota,
Diespite losses of private grasskands, the managed grasslands were in large meas-
ure responsible for doubling prairic-chicken numbers in Minnesota to a peak of
1648 cocks by the spring of 1982 Recent censuses ( 1985 ) show a reduced
count of about 800 cocks, which probably reflects at least inpart a cyclic trend.

Missouri has the highest abundance of prairie-chickens, about 6,000 birds
in spring 1984, among the six States with nonhunted populations, Taberville
Prairie in southwestern Missouri was purchased by the State in 1959 and is a
long-standing success in prairie-chicken preservation, with densitics up o 69
cocks per square mile. Charles W, Schwartz's classic research, funded by P-R, led
to publication of The Ecology of the Prairie-Chicken in Missotird in 1945, the
definitive foundation for the State's current programs involving at least 31
prairic preserves, In addition, a recent unigque and successful program in Mis-
souri involves annual seedings of several thousand acres of native warm-season
grasses for pasture on private land. This prairie pasture program, similar (o one
in mearby lows, capitalizes on the need of cattlemen for a drought-resistant
forage on which cattle can continue to gain weight through summer heat, but it
also facilitates the establishment of quality grassland nest cover for wildlife on
private Lind

Among the four States in which prairie-chickens are hunted, current aver-
age harvests ranged from 4,000 or 5,000 in South Dakota and Oklahoma, 35,000
in Mehraska, and 68,000 ( 1978-84) in Kansas, In 1982 an cstimated 105,000
prairic-chickens were taken by Kansas sportsmen. If the average harvest rate is
about 10 percent of the total fall population, as some biologists suspect, the
number of prairie-chickens in Kansas may have approsched 1 million in 1982,
Even if actual numbers were only halll that high ( hunter repornts are notoriously
hizsed ), they would contrast greatly with reported scarcity in pre-settlement
times, with the drastically reduced numbers reported during the drought of the
mid-1930°, and with Dr. Maurice Bakee's perhaps conservative estimate of
50,0000 chickens in 1949,

Mebraska prairie-chickens are currently limited largely to the southern and
castern borders of the 20,000-square-mile Sandhills reglon which supports an
estimated 150,000 to 200,000 prairie-chickens in fall. As elsewhere, the future
of Nebraska's chickens is subject largely to private land management decisions,
and to the prairie-chicken's interactions with pheasants and sharprails, As in
Kansas, current populations and harvests in Nebraska are believed o compare
favorably with those of pre-sevtlement times and the drought-stricken 19300,
Indications here, too, suggest that the “take half and leave half” (of forage ) range
management concept has become the accepted practice, However, pivot irriga-
tion and excessive grain farming made ominous inroads into lands better suited
fior grouse and beef until 1984-85 when cconomics halted, at least temporarily,
that adverse trend.

Thus, the current status of prairie-chickens varies greatly among States, and
manmagement programs must be tailored to local range and current economic
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conditions. Tixkay's management programs, based on PR rescarch, do not stand
as endd points; rather, they only represent positive beginnings. Prairic-chicken

can pever b considered stable or secure because environments ane
never stable and bocause the economic rules by which the games of agriculiure
are plaved are constantly being rewritten with little input for natural resources.
Through PR we have learned much about how 1o prafric-chickens;
however, we can ot manage populations under tomarrow's rules if we must
rely solely on yesterday's doin. To answor tomormrs’s guesthons we will need to
continue long-term rescarch efforts or COMOIMOW's aNswers.

One lesson above all others is to be learned from PR rescarchi the greater
prairic-chicken is an adaptable, responsive, and challenging species. Given a
reasonable chance, this boomer of the pralrics will respond just as fir as proper
grassland management and pheasants will allow, Contineed improvement in
e and grasslend management bs vital Federal programs of cropland diversion
have excellent potenitial o benefit praicde-chickens whereever confracts arc
miultiyear and specify perennial grasses and legumes snd wherever phessants
do not present @ potential problem. If the National Tallgrass Prairie Park
becomes a reality in Ceage County, Okbihome, the future of greater prairic-
chickens could well be secured in that State. These prospects, in concent with
sustained efforts by The Nawre Conservancy, the Prairie Grouse Technical
Council, and the North American Prairie Conlerences, offer hope for the future
af greater prajric-chickens. P-R funding of research and management will be as
essential in the futuree xs ) his been inthe past
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Pronghorn Antelope:
Great Plains Rebound

by Charles L. Cadieux

Fronghorn antelope typify the Geeat Plainy! More than any other animal,
they are American. The pronghom lives only in North America. Today, its rmnge
ks centered in Wyoming, but reaches up into Seskatchewan and Alberta and all
the way south to the middle of the Baja Peninsula in Mexico, Pronghom range
includes all the States from the Dakotas and Kansas 1o the Pacific with the
surprising exception of Washington, where it has nover dooc well

The pranghom is smaller than the white-tailed deer, a good buck weighing
100 10 130 pounds, and a doc at least 10 pounds less. Strikingly painted in
redidish brown, black and white, it is surprisingly hard to see on the dun
backgrounds of the Great Plains. Tts cyesight is thought to equal ours—when
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ours s aided by eight-power dnoculars, Easily the fastest running animal in
Morth America, it= lithe, slim-boned elegance belies its durability. Those slim
bones are among the strongest of all mammals and the pronghom almost never
hreaks a leg, although it dashes across rough terrain at speeds up to 50 miles per
houe on short spurts, [ts puter coat is composed of hollow hairs, insulating it
against the wintry blasts of plains blizeards. Before plows and fences changed the
face of the plains, pronghom herds used to migrate considerable distances from
summer o winter pastures, Today, they are essentially non-migratory, although
they do shift from winter to summer ranges in scarch of the best forage. With the
exception of adult bucks, the very gregarious proaghorn is seldom alone, and
herds numbering more than 100 are common on prime pronghormn ranges.

It lives in spme of the most shelter-less wildlife habitat 1o be found in
America—yet blistering summer heat hasn't cawsed it o move out of Arizona
and Texas, and blizeards and 30-below-zero temperatunes haven't driven it out
of Montana or Morth Dakota,

Wildlife scientists argue the guestion of pre-1942 pronghom numbers,
Some estimates put the North American population at 40 million, which would
mean that the plains speedster was as numerous as the bison, and far more
numerous than the elk.

Bison anid pronghorn were sympatric species, mutually complementary in
their forage necds and ability to combat the deep snows of the northern plains.
Respected wildlifer Wendell Bever suggested that the antelope needed the
bison to break a path through the drifts, Bever also fele that the bison, a grass
eater, made the lower-growing forbs and browse plants more readily available to
the pronghorn. In any event, the two lived side by side across a great slice of the
continent, almost everywhere west of the forests dominating the eastern half of
the land, all the way to the Great Basin and on to the Pacific Ocean in some arcas,
True, the pronghom's range went into the southwestern deserts and the buffalo
wenl into the forested lands farther east, but they existed topether over a great
hunk of America. The nocthern limit was somewhere in the middle of what is
now Saskatchewan and the southern limit reached down into Mexico's mainland
and to the southern tip of the Baja Peninsula

Before the plow broke the Great Plains in the 1880-19 10 period, this area
was home o pronghorms and bison; mule deer were found over all of the area,
while elk grazed on the lush grasses. Great Plains game herds could be matched
only in Bast Africa,

Bat it wasn't only home to big game; sharp-tailed grouse were very numer-
ous in the short grass prairics and in what we natives call “thomapple” clumps,
which some of the experts call hawthorn and buffalo-berry; sage grouse boomed
and strutted wherever sagebrush grew. White-tailed jackrabbits and cottontails
were widespread, and prairic dog wens with populations pumbering in the
millions prospered from Texas to Canada. Probably most important of all, tha
part of the prairie which is now called eastern North and South Dakota, western
Minnesota and most of northern Nebraska, and pars of Towa, was the greatest
producer of waterfow] that the continent has ever known. Canada geese nested
across the northern part of this huge arca, while puddle ducks populated the
glaciated pothole regions of the Dakotas and into western Minnesota, Blue-
winged teal were found in greater sbundance in northwestern lowa than has
ever been recorded elsewhere. Snow and blue geese nested far 1o the north, but
dawdled along across the plains on their southward migration. In some years,
the Missouri River was the migration path for these geese from “beyond the
north wind”, forming concentrations of half 3 million birds in such traditional
stopover spots a8 Forney's Lake in southwestern lowa,

134



Framriing i goist sirvied e of fuse b oa
sagnr riporndbility of edulife marogens

Predators large and small—wolves and mountain lions and coyotes and
badgers and raceoons and bobscats—took thelr share of game birds and animals
as they had for millennia past, and found plenty of rodents to round dut their
dict, Uil luilsitit destruction made thelr prey easily found, predators and prey
had successfully co-existed for millions of years,

The northern part of this immense arca is drained by the Big Muddy—the
mighty Missouri River—and iis tributarics. Along these waloroourses Cotton-
woods and box elder provided some shelter forwildlife and, interspersed with
the wller troes, wild plums, thamapples, chokecherrics and dorens of less

shiriibs provided food and escape cover.

At the castern cdges of the Great Plains, grass grew knce doep, waving in the
ever-present wind, It was upon these grassy pasturcs that many bison and clk
foaund thekr home, and to 2 kesser degree, 5o did the pronghom antclope. Banther
west grew shorter grasscs and a shiub more valuable, perhaps, than any other:
wmmmmmwmmemmmm
The first green foliage n the spring was cagerly caten by sage grouse, and (s
Tenves were relished in late summer by o host of birds and mammals. Too tough
to dlie in the dooughes which hit the plains, tough enough to send iis @p oo
down to find the vital moisture, the sagebrush was home and sheltor to g vast
wildlife community, Sagcbrush fowning grounds proved superior o ather
habitits b protecting newbarn Bavas from the eves and noses of predators,
Covote, woll and kit fox denned in the sagebrush, but the red fox had not yet
invaded the pliins
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and praivie grasses were intermingled along a transitional belt
which ran from north to south dividing the drier Great Pluins—gpreferced home
of the prenghom—from the betier-watered grass sca of the eastern half,

The face of the Great Plains had changed dramatically by the time 1 first saw
it. The plow had done its work before 1920, Growlng up on the North Dakota
plainz, [ loved springtime the best, when the croecus poked through the dirt-
streaked remnants of winter's snows and shallow crecks overflowed their banks.
Skeins of Canada geese honked nanthward and the dapper pintail drakes chased
sleck hens over the shallow waters of thousands of ponds. Although waterfowl
numbers were greatly reduced, the Dakotas were still a waterfowler's paradise.

Summers were hot. June was life renewing itself—young birds everywhere,
mule deer fawns hiding motionless in the brush, broods of Canada geese seeking
protection by staying between their parents, and ducks everywhere. The sounds
of springtime were the calling of waterfow] and the liquid notes of the western
meadowlark, on a sun-drenched workd of level plains unbroken by trees,

July was hotter, and brooding silent except for the first thunderstorms
which marched—purple ramparted—from west o cast across the endless
Mains. Thunderstorms increased in August, when billowing black clouds pre-
saged cooling rain,

Fall was the bountiful time on the Great Flains, Unless hail had beaten him to
it, the farmer harvested greater acreages of wheat cvery year. A very fortunake
few enjoyed the Hunters Moon of October, when grouse were available in great
numbers and swarms of waterfow] added to the winter meat supply.

Winter was another matter entirely, Blizzards howled across the Great
Plains in insane fury, tearing the breath from a man's lungs. When the snows
were followed by periods of thaw and refreezing, the pronghoms died from
starvation because the preferred forage had been consumed by domestic live-
stock or because fences barred them from moving to where forage was more
available, During periods of heavy snows, the sharp-tailed grouse—the typical
game bird of the plains—spent days motionless on a low branch of the thom-
apple-buckbrush complex, patiently waiting till the storm had spent its fury,

Despite the low rainfall which characterized the Great Plains, there werne
thousands of springs providing watering places for wildlife, due to the Ogalalla
Aguifer, a huge pool of water which underlics a great part of the plains.

Weather patterns remain much the same, but wildlife's ability to withstand
the ravages of weather has been greatly reduced. Many changes have taken
place. First and foremost, of course, had been the settlement of the Great Plains
by man. The plow and the mouldboard broke the plains, not always wisely. Near
Glen Ullin, North Dakota, a statue commemorates the words of a Sioux chicftain
ahout the plowed fields of the white man, “Wrong Side Up!™ quoth the Indian,
and all too often, he was right. As the plow reduced the habitat for the sharp-
tailed and sage grouse, it improved habitat for the prairic-chicken, which
prospered in the vicinity of grainficlds. From 1920 until the onset of the Dust
Bowl in 1933, the prairie-chicken increased in numbers, providing almost unbe-
lievable hunting. Hunters in the Dakotas and Nebraska were able to flush il
concentrations of pralrie-chickens numbsering in the hundreds. Before the be-
ginning of effective game law enforcement, in the 1930's, it was relatively simple
to kill 2 wagon load of “chickens™ on a moming's hunt. At the same time, the
sharptail was finding his homeland growing smaller and smaller, wntil he count-
ed only the unplowable rocky hills and brush-bordered watercourses in his
domain, The plow drove out the white-tailed deer and moved the mule deer into
a greatly restricted range.

By 1920, the plow had drastically reduced habitat for all wildlife specics,
and many wildlife populations showed an alarming drop. The bison was long
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gone, of course. Pronghorn numbers had shrunk from their pre-sentbement high
of perhaps 40 mdllion to less than 25,000 for all of North America. Fenced mway
from their best range, their migrations stopped by sheep-tight fenoes that they
never leamed o master, overhunted for meat and for sport, their fwning
grounds narrowed (o the point where predators easily found the fowns, the
promgghor population hod dropped catastrophically.

Man's draimage of shallow showghs, to increase cropland soreage, cut water
Terwe) cramilbyers by 60 percent (n the Great Plaios, SMorth and South Dakota, which
haul exhibited the best puddie duck habitat in the world, found their water arcas
disappcearing a1 on alarmiing ruie, This continulng loss of waterfow] production
arcis his been a constany, from TESD through today,

But everything that man had done to change the Greal Plains paled o
insignificance compared to what happened in the Dirty Thirties—the period
from 1932 to the outbreak of World War (1 in Europe. Theee happenings, two
bad and one good, changed ihe Great Plains

The Great Depression and the Dust Bowl drought were the bad things. The
shaence of min during summers filled with scaring winds extended over all of
the Great Mains | remember parking alongside 1S Route 10 in eastern North
Dakota becanse it was 100 dark to drive safely—at high noon, Winds picked ap
the dhiry topsasil of the Great Plains and careled it esstward, darkening the sky over
the eastern halfof the Matkon, dramatically bringing the plight of the plains to the
attention of the rest of the country. Dust sifted in around the windows of plains
homes, and drifting sofl buried cntire bulldings
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White-tiled deer had almost disappeared from the eastern part of North
Drakoa. In 1936, a whitetail was seen north of Jamestown, North Dakota, and the
event was important enought 1o be written up in the newspapers. Springs dried
upand crecks failed to flow. Even the plains-toughened cottomwood trees died
in the long dry spell. The Great Plains didn't grow much of a crop of grain, of
catthe, or of wildlife, during the vears from 1932 through 1956,

Even if the farmer was shle to produce grain, he got very little maney for i,
for this was the Grear Depression. What drought didn't do o the farmer, cco-
nomic conditions did. Thousands of familkes shandoned their homesteads on
the plains. The Okics' fight to California is well documented, but all the way
from north Texas to Cannda, homesteads were abandoned 1o the Dhast Bowd,

When things were at their worst, the good things started wo happen. The dry
wears forced our govemment (o realize that something had 1o be done. Conser:
wation giants, men like Hugh Bennett af the Sail Conservation Service, and Ding
Darling of the US. Blological Survey (a forcrunner of the US Fish and 'Wildlife
Service ) rose to meet the emergencies. Under their leadership, with the coopers
aticn of President Franklin Delano Rooscvelt, a program of soll conscrvation was
begun which coincided with the end of the drought period (o produce spectac-
ular resulis. The showplece of soil conservation was the shelterbelt program, a
boon to many a Great Plains farmer and 1o wildlife as well. Many in Congress
who voted for the shelterbelt program thught of it then as 2 “make work”
project, which enabled a man to fieed his Gamily by being paid for planting trees.

But the rees changed life on the Great Plains, Almost every Brrmstead wis
soan protected from north and west winds by a barrier of trees—shorter and
demser-branched on the ouside rows, tller and longer-lived in the center rows
The shelterbelr diverted the hitter winds of winter, up and over the homested,
O far more long-asting imporiance, e shelterbelt slowed the winds of the
plains and forced them to drop their snow load on ficlds which needed all the
maksture they could get, The dense foliage of the shelterbelt proved o be g
lifesaver fur white-tiiled deer, for sharp-tailed grouse, and for the newly arrived
cing-recked pheasant, and became the number one nesting arca for mourning
doves and goldfinches. Cottontall rmbbits inhabited the denser parts of the belts
and the whitc-ailed jackrabbit sheliered himselfl in the lee of the bigger tree
trumnks.

As these shelierbelts mamred, new species of birds came to the Great
Plains, mrracted by the nesting sites and food afforded by the trees. The fox
squirrel, unknown there in the 1920°, became eommaon in many parts of the
plains, making their living in the shelterbehts and raiding the frmers” corn ficlds,
At the same time, the rod fox was extending its smge westwand (o include all of
the shelwrbelt lands. Noting the improved conditions for wildlife afforded by
the shelterbelts, many Great Plains Sties began systematic creation of other
woady cover for wildlife,

However, woody cover did litde to help the pronghom, for he disdsined
stealth and never hid from his enemies. He preferred to outrun them. Dut
anather soil conservation program did him a ot of good. Stock water dams, built
o spread grazing pressure by domestic livestock, cnabled the pronghorn to
repopulite arcas from which he had been “dricd” out,

At the same time, abandoned farms grew back into sagebrush and cacrus,
larkspur and loco weed, goldenrod, cocldebur, thread grass and yocca, rabbit.
brush and fringed sage amd saltbush and russian thistle. Globemallow and prickly
pear and bunchgrass—nutive plants that had been plowed out by man's {ll.ad-
vised venqures into dry-band farming—came back to cover the Dust Bowl Lands,
1o tie down the soil, and gladden the heart and il the stamach of the pronghorn.
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Pasturclunds formerdy fonced out of pronghoms’ reach were again opencd as
untersded fences sagged and disappeared. or were covered by drifted sail and
muats of tumbleweeds.

By about 1942, many unwise irrigarion projects had been abandoned, and
thousands of scres which had sulfered the indignities of “sagebrush removal”
were reverting ta naturc's plin, greatly expanding the svailable rnge and forage
for the proaghorm.

A major development of the 1930° was the passage of the Piiiman:
Hobertson Federal Add in Wildlife Restoration Act by the Congress and its signing
into bw in 1937 by President Roosevelt. Mow, for the first tdme, Stufe conserva-
thon agencies could afford o di a better joly. For the first dme, many Stales
inventoricd their wildlife resources. The amaring resurgence of the
begun when man was forced to abandon lands he should never have farmed,
accelerated 24 PrR fabds were wssd to “censis”™ mntelope, 1o study new halioats
and decide whether or not o restock them with antelope, to trap and transplant
sntelope—beginning with Mew Mexico's ploneer aitempis pnd continiing o
this day. Mo other big game animial has been the beneficlary of such & program of

and mransplanting on stch b large scale. The pronghorn’s hardy vigor
today is a result of P-R nanced restocking programs. Inbreeding has not been 3
probliem for pronghom herds since restocking programs started.

The pronghomm response to bettered conditions, transplanting, and harvest

coii has heen almost unbelevable, with continenti] populitions ap-
proaching | million pronghorns, whereas 50 vears ago we had less than 30,000
Pecuuse other mormbiny factoes have been removeld, man now happily subsgi-
tutes hunting for the losses formerly caused by large predators. Regalated sport
hainting is now an imipomant (ool of wildlife mansgement.

PR funds pald for basic research into the fundamental question of “what
does ¢ pronghorn ¢at®™ The results of this research opened many new ' lands to
the pronghorm, for it was found that their principal foods were forbs and weedy
pilatts, unused or not preferred by cattle. The knowdedge that antelope did not
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compete with cattle changed the attitude of landowners who had considered
the antelope a handicap to profitable livestock ralsing. P-R financed research into
wildlife discases proved o the world that the pronghorn was NOT a carrier of
Bangs discase or brucellosis, as many cattlemen had thought. This research
finding did much to make the pronghorn welcome across great parts of his range
where he must coexist with livestock,

P-R funds paid for research projects which documented the loss of antelope
firwns to coyote predation, lending support to livestockmen's pressure for State
approval for greatly expanded programs aimed at reducing the numbers of
coyotes, Compound 1080 was the most effective of all coyote control tools. lis
use greatly reduced numbers of coyotes upon wide areas which then showed
dramatic increases in newborn pronghorn survival. In all Western States, live-
stock interests gladly paid the costs of coyote control programs using Com-
pound 1080,

Resulis for pronghorns have been more dramatic than for any other specics
on the Great Plains, Where there once were less than 12,000 antelope in
Wyoming, probably more than half a million pronghorns today range across the
Cowhboy State. Wyoming game managers actually fecl that the pronghom may
now be overpopulating some parts of their range. Antelope have reclaimed
some of their old ranges In Texas, Mew Mexico, Colorado, Montana, North and
South Dakowa, Kansas, Oklahoma and Nebraska, as well as over the mountaing in
Ugah, Arizona, Nevada, and eastern Oregon. Ongoing P-E funded research is
studying food habits of pronghoms, effects of different hunting season dates
upon reproductive success, social relationships within antelope herds and many
other fcets, On the Great Plains today, and in the Great Basin to the west, the
pronghorm is the best example of man’s actions bringing about a great resurg:
ence in big game numbers, P-R can take a lot of credit for that improvement.

But the pronghom has not been the only bencficlary of P-R funded re-
search, In 1985, hunters legally killed more whitetails in Texas alone than were
found in all of the Great Plains in 1936, P-R projects have provided “gallinaceous
purzlers,” concrete water catchments which provide life-giving water in near-
desert habitas, benefiting Hungarian partridge and chubkars, javelinas and mule
deer, white-winged doves and Coues deer, bighomn sheep and cactus wrens, The
50 years of P-R work has been a boom period for Great Plains wildlife. In the
1980, we find pronghorn populations at their highest point since 1870; mule
and white-tailed deer are showing healthy numbers through periodic increases
and decreases, Native Great Plains game birds, sharp-tailed grouse and mourning
doves, are all showing good populations, adeguate for regulated annual harvests
by hunters. Research has shown the close relaticnship between the sagebrush
and the well-being of game birds and mammals and has forestalled some sage-
brush clearing projects before they began. P-R funds have been used by many
States to buy lands which are then developed for wildlife production—produc-
tion of ducks and geese, of grouse and elk, of rabbits and raccoons. Non-game
specics have benefited in almaost every case, because well-managed land invari-
ably produces better conditions for non-game birds and mammals as well as for
the game specics.

Introdduced game birds, some of them the result of P-R research projects
like the Hungarian partridge, have been experimentally stocked in sultable
ecological niches, where they have prosperned.

The great importance of woody cover to wildlife has been recognized, both
a5 a result of the successfl shelterbelt program and 25 a result of Plitman-
Robertson financed tree planting programs. However, very little is being done to
avert the silent calamiry which now looms—not in the future, but right now—as
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mast of the shelterbelis are maturing and dying withiut replacement. Evidently
the lessans of the Dust Bowl are forgotten, It is very hard to convinee a landown.
er that he should go to the rouble and expense to replant a shelterbelt, when he
can remove the shelterbelt, plow up that Lind and grow anather 200 bushels of
wheat The fact thar the wildlife is needed and wanted, while the surplus grain is
destined for government-finsnced stomge, doesn't seem (o tip the scales in the

During thee half cenry in which P-R funds have been mude available to the
States of the Great Plains arca, there have been great changes o wildiife manage-
ment, Decislons are no bonger bised upon educated guesses, but are more apt to
be based upon hard ficts gained theough P-R financed cescarch. The plains are
dotred with State wildlife mansgement arcis, dedicatod 0 wise conservation of
mtural resources—uwhich includes game bird and mamaal hunting as one of its
tocils—as o result of P-R Gnanced land purchases. The real viloe of wetlands o
wildlife has been recognized s a fesult of PR research, although we are still
losing the fight o prevent the loss of wetlands.

142

ot il] Vi Piorwn. T oo Tsision of Wikddy



During that hall century, the proonghorn has Been the greatest sucoess story
of plains wildlife. But there have been many pluses to which we may point, and
rejoloe in the fct that the farsceing legislation of 1937, sponsored by buniors,
has played i blg part in those successes. White-iled deer and, to a lesser degree,
mule deer, have made a tremendous comeback in numbers. The whitctail has
miade a spectacular recovery, up from less than | million to 14 million or more
across the continent. That gaudy mport, the ring-necked pheasant, s well
established in the Dakos, Nebraska, Kansas, Oklahoma snd even extends his
range into Montana, Wyoming, Colordo and New Mexioo, as well as moving
east all the way 1o Pennsylvania and Ohio, and west 1o join earlier stockings in
Oreggon. Not all things are rosy, but the States of the Great Pliins now have the
tools bo “know™ the proper course of wildlife managemient seross their vast area
“Knowing” is a far cry from “doing.” unfortunately. The greatest problem is thar
of influencing land use practices, where dollars speak so much louder than
words, If drainage of wetlands to produce still more surplus grain is continued,
we cannof grecst what could become 3 catsstrophic slide in watcriowl numbers.
The filure of wildlife mandigers 1O stablilize the population of ducks, In my

has been our greatest filure in the past 50 years,

If the shelterbelts, which changed living conditions on the Great Plains for
both humans and wildlifie, are not replaced, there will be significant losses in
populations of songhinds, rabbits, pheasans, grouse, deer and squimrels—for
they will be without nesting cover for birds and without winler escape cover for
bath birds and manmils,

The Ogalalia Aguiler, that vast undergroond freshwater sca, is being deplet-
ed by 50 years of over-use, with insufficient recharge. If this trend continues,
great portions of the southern Great Plains will no longer be able to support
irrigared agriculiure by the end of the contury. This could be a tragedy for man,
but a boon for some wildlife species. Much of this irrigated land, without
Olgalalla Aguilfer waters, may revert 1o (s naturd state and provide much im-
proved wildlife habimat for those species which can exist with scant water
L1 ]

1957 1o 1967, a glorbous half centiny for most wildlife, huis bhad s ups and
downs, but the trend is definitely upward, PR has helped to discover the nocds
of wildlife, and to find answers to problems, It has provided lands upon which
croges of wildlifie are being grown, has enabled the State conservation agencics to
do a far better job than they were doing prior 1o 1937 ., and don't forget, the
sport hunter pays for practically all of it! The moncy cames from the Pittman-
Robertson excise tax upon archeny cquipment amd Grcarms and ammunition.
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Elk: Rocky Mountain
Majesty
by L. Jack Lyon and Jack Ward Thomas

For many years, the Boone and Crockets workd record bull elk trophy was a
pair of antlers (circa 1890) discovered in an abandoned ranch building in
Wyoming. When a new record was discovered, in 1961, it turned out o be
another 19th century elk—this time fram Colorado. Clearly, the “good old days®
dominate the reconds. Or do they? The third largest troply antbers came from a
bull killed in Alberta, Canada, in 1977—and those antlers displaced to fourth
position o bull that was killed in Montana in 1958,
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The record book only adds 1o the magic, and the mystery, of 4 species many
consider the premier Morth American hig game animal. Every hunter, in every
State where clk are important, belicves in the possibility of a massive boll—and
the records confirm this belicl. If there is a single species of wildlife that seems 1o
characterize the wild and open spaces of the mountains, itis the Rocky Mountain
elk. When we recognize that the 19th Century giants from Colorado and Wyo-
ming could casily have represented a requiem for the speches in Morth America,
the mystique grows even larger. The recovery of elk populations that had nearly
disappeared in 1900- 1910 represents one of the great success stories of wildlife
munagement in Morth America. The fact that magnificent trophy animals contin-
e to b a part of that swcoess makes It even more remarkable,

When Evropean setilement of North America began, six subspecies of elk
occupded what is now the United States. By 1910, only two existed in a oraly wild
state, the Hoosevelt elk, native to the areas between the Cascade Range and the
Pacific Occan, and the Rocky Mountain elk, surviving in remote areas of ldaho,
Montana, Wyoming and Colorado, By 1920, theee of the six original subspecics
were completely gone and the twle ek had been reduced 1o scattered popula-
tions in California It has been estimated that before scitlement, there were as
muany a5 10 million elk in North America. Early in this contury, theve were
perhaps fewer than 50,0040,

Between 1910 and 1980, the twrnaround and recovery were almost as
dramatic as the original decline, Yellowstone Mational Park, created in 1872, in
part to protect a spectacular elk herd, provided a noclens, South of Yellowstone,
near Jackson, Wyoming, a5 many as 20,000 clk wintered annually during the
period 1887-1911 in an arca which eventually became the National Elk Refuge.
At the time, this was about 40 percent of all the elk in the US. Montana began
trapping and hauling elk from Yellowstone Park in 1910, and Colorado began
transplanting elk from Jackson Hole in 1912 The Forest Service estimated
Colorado clk in 1910 at somewhere between 500 and 1000 animals in §0 small
herds scartered in terrain rough enough to offer sanctuary. By 1976, Colorado
clk populations were estimated to total 98.000; and by 1985 there were
135,000,

Other Western States had similarly successful programs. Throughout the
RBockies, public suppart, initiated by concerned big game hunters, contributed
to the success of elk restoration efforts, alded by the dedicated work of the State
game departments and Federal agencies, particularty the ULS. Forest Service and
the LS, Fish and Wikdlife Service. Some measune of that succoess is indicated by
elk populations rising to 90,000 animals in 1922 and over 422,000 by 1976, The
annual harvest grew steadily from 30,000 in the late 19490°s to over 65,000 in the
1970°s, and the current annual sale of elk hunting licenses cxceeds 400,000 in
five Rocky Mountain States.

In retrospect, the characteristics that nearly led to the demise of the Rocky
Mountain clk are the same characteristics that made restoration so desirable.
The ¢lk is prized fior its trophy value, majestic siee, and palatable meat. The antler
mainbeams of a dominant herd bull sweep back nearly five feet and weigh 30 or
meore pounds, Bulls over 3 years obd are lkely to weigh more than 700 pounds,
three times the weight of a large white-tailed deer. In the wild, and in an
appropriate sciting, an elk herd is a magnificent sight. Bven the sounds made by
elk, the shrill bugle and resonating grants of @ bull in mut, are completely unique
in the deer family. The species also recelves much attention from the non-
hunting public and is a prime attraction in Yellowstone, Grand Teton, Rocky
Mountain and Glacier Mational Parks. For the cutdoorsman and city dweller
alike:, the clk is a symbaol of wilderness, open space, and frecdom.
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As desirable as it seems 1o be, can the Rocky Mountain elk survive in our
madern workd? An elk is a big animal, requiring plenty of space and food, 1s there
a place for it? Do elk compete with other uses of the lnd and vegetation? In
short, can we afford elk? There are a numiber of reasons that make it possible 1o
answer in the affirmative. An animal that stimulates the imagination of so many
people will certainly continue to reccive the management attention it needs o
survive in good numbers. The clk is adaptable 1o many kinds of habitats and
conditions, and current indications are that avallable habitat will be managed to
support substantial herds, The welfare of the elk is inextricably ticd o manage-
ment of the land, Let us examine the Rocky Mountain elk as it is today and the
habdtat in which it lives—as it once was, and as it {5 now,

Elk are gregarious, which means that they normally congregate in groups or
herds. A group may consist of as fow as teo to five in the summer or 35 many as
severil thousand on the winter range. Herding, however, s not just an evidence
that elk like cach other. Throughout the year, group size and structure are
evidence of behavioral characteristics not seen in other members of the deer
family. Presumably, these characteristics also promote the survival of the
species. During the fall breeding season, the larger, most dominant and success-
ful bulls attempt to gather harems of cows and keep them segregated from other
bulls. A bull in rut takes every possible action (o intimidate competitors and
advertise his own availability. The spine-tingling bugling that begins in Septem-
ber is both a challenge to other males and an invitation to females. This chal-
lenge is intensified by wallowing about in mud and urine and thrashing small
trees, Posturing and intimidation settle most encourters, but fighting lesding w
serious injury has been recorded.

Yearling cows rarcly breed, but the pregnancy rate in older cows usually
exceods 20 pereent. Between conception and birth, the fate of the unborn calf ks
closcly tied to the condition of the habitat. Elk generally move from summer
range areas in the high country to lower-clevation winter ranges where herds
can number in the thousands. Pregnant cows going onto winter range in good
condition amd finding sdequate forage are almose 100 percent successful in
delivering calves. As habitat quality declines, however, calves may be born
smaller and have nodably reduced chances for survival.

Calves, averaging about 32 pounds, are born sometinge in May or Junc, Cow
elk seck seclusion when giving birth, but a5 soon as the calves can travel, bands
of cows and calves gather in nursery herds, The large numiber of sdult animals in
this herd aids the cow in protecting her small, vulnerable offspring. As summer
progresses, however, the nursery bands break up, and elk are often seen in
relatively small groups until the beginning of the fall e,

Food habits of clk are extremely varied. Elk are able to feed on a much wider
variety of plant material, and use it more cffectively, than other North American
members of the deer family. The Rocky Mountain elk, throughout its entine
range, reportedly consumes 142 species of forbs, ferns and lichens; 77 spoches of
grasses and grass-like species; and 111 species of shrubs and trees. Elk seem to
prefer graxing, particularly on native bunchgrasses, but they also thrive where
shrubby browse plants make up a substantial portion of the available food, The
fact that elk prefer grasses cstablishes an obvious potential for direct competi-
tion with livestock, especially on the national forests where livestock grazing isa
traditional use,

Most Rocky Mountain clk herds are migratory, moving down from high
country when snow accumulates in autumn or early winter, When snow depths
recede in spring, elk move from lower clevatlon winter ranges (often on private
lands ) to higher summeer ranges (usually on the national forests ). Elk that winter
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o privaie land sometimes damage haystocks and fences. Thie presence of elk on
private lands somctimes causes conllict so severe that the limiting factor an
iy elk herds is the bevel of tolerance of private laindowners

Elk, with fow exceptions, afe ssoctatcd with trees. The furests and
muountains inhabited by elk are also primary habitar for most other North
Amorican big geme species. Mule deer, whiteailed deer. moose, s hlack
hears are often fownd where elk are fouml; and not too distint are the habitaos of
mrbcantin oats and bighorm shieep. [n the “fosser 487 United Sttes, boibluas for
griczly hears are limited chiclly to the frested mouniains of Montand, Wyoming
and Tdahiy; and woodband catibou o ldabo and Washingron, Small mammals,
birds, and fish arc also important, but the Rocky Mountains hold a unigue
significance as the eplociner for big game n the lower 48 States

Rocky Mountain Wildlife Habitat

The mountains werne the long-term refuge da enabled many Morihy Amer):
can wikdiife species 1o survive the cross-Continental mareh of chviliztion. The
“unlimited™ bison herds have been gone from the Grear Plains for 100 years, but
the Rockies still sopport o varicty and abundance of big game animals, Ocher
regions have morne upland bdeds, or more waterfowl, bot there e fow other
plices where the conditbon of big game animals serves as a reliable index o
harometer for the well-being of all wildlife populations,

Every mountain cange s potentially sienificing o waldlife  becaise
maniaing represent grear habimi diversity. In the mountains, cach change of
slope, aspect, and clevation produces a change i the diversity and shandance of
the plant community, These changes may be so great that a totally different
crimbination of wildlife species can be supporied. The Rocky Mountains are
particulurdy diverse because they conskst of nny smaller, sometimes discon-
necied moges. The Bitterroot Mountains, the Bighoms, o Tetons and the
Sangre de Cristo are more than specifically named high points—they also repire-
sent unigue wildiile habituts thit support undgqoe combinations of wildlife popu-
Luibowmi,
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Wildlife habitats in the Rocky Mountains include a great diversity of veget-
tion, ranging from grasstands, sagebrush, and chaparral through lowland cotton:
wood and sidehill Gambel oak to aspens, alpine meadows, and rocky peaks. And
the Bctor that ties itall together, from the foothills o the peaks, is the coniferous
forest. The Rocky Mountains rise through elevational belis of ponderosa pine
and Douglas fir upward to lodgepole pine, subalpine fir, and Englemann spruce,
Cither conifers, including western larch and white pine, or blue sproce, or cedar
and hemlock, provide local diversity, but there is an underlying similarity and
continulty of the first ive named evergreen tree species throughout the Rocky
Mountain forests

A second common fctor of similarity and continuity is provided by forest
fircs. In varying degrees, all the conifer forests of the Rockics have burned
sometime in the past. From time immemorial, lightning or primitive man has
started fires that burned beneath the trees—and very aften burned the tree
crowns a5 well. These fircs are important to wildlife because they assure a
contingous rejuvenation of forest vegetation. Forest recovery folloswing fire
procecds through a succession of plant communities, cach with unigue values
for some kind of wildlife. Thus, repeated burning and recovery of wildlife
hahitats in the Rocky Mountains is a part of the constant change that produces
habitar diversity and wildlife productiviey.

A third common faictor, one that further increases natural continuity, is the
very high percentage of public land in the Rocky Mountains, The region includes
over 140 million acres of forest land, much of it designated as national forests, It
also includes four of the largest and most scenic national parks and a very
substantia] proportion of the existing Matonal Wilklermess Preservation System.
The existence of national forests and national parks, and the ready accessibiliy
of these lands to the public, is of extreme importance o wildlife,

Wildlife History in the Rocky Mountains

It haas abways been assumicd that before the coming of whites, man had little
direct influence on wildlife populations, This assumption is probably not thae,
but it is clear that the American Indians were only sarely responsible for local
extermination of wildlife populations,

Early explorers were impressed by the wealth of beaver and the ficree
intoderance of the grizzly bear, but they also reported with awe the numbers of
bighorn sheep and other game in the Rocky Mountains, Grouse, deer and clk
were generally plentiful, mountain goats were seen on the peaks, and mountain
ligns, porcupines, and caribou were at beast locally abundant. The magic of the
mouniains, however, was the beaver, In 1B05- 1806, Lewis and Clack found the
Montana Kockies teeming with beaver and beaver dams. Zebulon Pike was less
perceptive about the Colorado Rockies of 1806, bat it made litde difference.
Within a few years of these carly historic explorations, the mountains were
invaded by an army of trappers—the “mountain men.” The effects on the beaver
are partially demonstrated by the brief life span of the fur trade. The last Fur
Rendezvous was held on the Green River in 1840, but the numbers of beaver
pelts sald had declined for several years before that. The mountain men lived
miuch as the Indians did, and while the pressures they exerted on other wildlife
were greater because they were better armed, they posed no major threat to big
game populations.

Berween 1840 and 1870, more than a quarter million people crossed the
Morth American Continent. Many of these pioneers passed through the Rockies
in southern Wyoming without having any influence on wildlife except in the
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immediate vicinity of the Oregon Trail. The Rockics were a dark and fearsome
obstacle to wagon traffic, and since there was little impems lor settlement, fow
people stayed. This pattern changed, however, when gold was discovered in
Colorado in 1859, in Idaho in 1861, and in Montana in 1862. Interestingly, the
discovery at Chicago Creck in Colorado was made by an elk hunter.

Primitive tent and log cities burgeoned throughout the mountains. Lumber
camps sprang uwp. The Mullan Road from Walla Walla, Washington, w Fort
Benton, Montana, a distance of 624 miles, was started in 1859 and completed in
only one year. By 1865, there were steamboats on the Yellowstone and the
Miszouri Rivers and 120,000 new people in Montana—at least during the sum-
mer, The first trail herd from Texas seached the northern plains in 1866, and the
Union Pacific Railroad crossed southern Wyoming only two years later. By 1870,
Colorado had replaced Californga as the leading U5, gold producer, and Denver
was i developing railroad center.

The pressures on wildlifc in the mountains began o grow during this
period. Transicnt fur trappers and wandering prospectors had killed game for
foodd when it was convenient, but as the numbers of people increased, wild game
became a staple food source, And, especially in arcas near towns, mines, and
railroads, market bunting became a widespread and luerative profession, Wild-
life habitat was also affected, but generally in concentrated areas. Wherever
people congregated, valley bottoms and forest lands were cleared for erop and
pasturcland, and logging in some localized areas devastated the forests to pro-
vide timber for railroads, mines, and ore smelting.

This rapacious cutting of forests in the West prompted the establishiment of
the first Forest Reserves. Between 1891 and the end of the century, Presidents
Harrison and Cleveland designated 40 million acres of public domain as Forest
Reserves. The resulting preservation of habitat may have balanced some of the
localized habitat changes related to logging and destructive fires, but the imme-
diate habitat changes were not particularly important to wildlife populations,
The most significant thing happening w wildlife in the period before 19040 was
that it was being killed.

Some of the Territories enacted game protection lows as early as 1850, but
such restrictions were mostly ignored by residents and unenforced by the
government. The historical record shows that in a relatively short period prior
to 1900, many species of North American wildlife were vanishing in a universal
and systematic slaughter. The hison were gone from the plains by 1883, and for
at least three decades market hunting inflicted severe pressures on wildlife in
the mountains. Bighorn sheep were subjected to intensive market hunting
pressure; many herds disappeared, and in Montana, the Audubon subspecies was
driven to extinction. Trumpeter swan skins were an important trade commodity
in the late 1800's, and the number of swans surviving dropped 1o fewer than 100
in the cardy 19005, Like many other endangered species, the few remaining
survivors held out in the Rocky Mountains,

By 1900, most of the large predators and many of the big game andmals had
virfually disappearcd, Except for animals in Yellowstone National Park and a fow
scattered local herds, elk were considered 10 be nearly extinct, there were no
waolves, bighorn sheep and mountain goats were rare, and cven deer were
conmsidered uncommon. Public concern was developing during this period, but
fior some species it was too late, and for others it appeared that time was ronning
DU,

in the early years of the 20th Century, several important events combined
to alter the course of history for wildlife in the Rocky Mountains. By 1900, law
enforcement was receiving strong emphasis in wildlife conservation programs,
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andd within a few years, the States were mounting substantial efforts o restore
the major big-game animals by trapping and transplanting. Efk from Yellowstone
National Park were transplanted to many arcas of the Rocky Mountain West, One
of the significant wildiife conservation victories of the period was the dedication
of Red Rocks Lake Wildlife Refuge in Montana for the protection of the trompet-
er swan. Other refuges were established by both State and Federal governmenis,

Along with these cvidences of progressive manmagement, there were also
rmajor defeats for wildlife conservation. At least 500 bull ek were kilied for their
teeth in Yellowstone Mational Park in 1915, and a major market for elk hides, snd
for hison meat and robes, sxisted in the communitics surrounding the Park as
[ate as 1920, One of the sorry chapiers of wildlife history in this period was an
all-cnit effort by the Burean of Blological Survey to rid the West of wolves, grizely
bears, mountain lions, bobeats, coyvotes—and anything else thar might conceiva-
bly kill domestic sheep or cattle. There is little evidence that the welfare of
wildlife was given any consideration in this effori—although there is an ironic
prossibiliry that some big game species bencfited.

While the primary technigque of wildlife conservation during this period
was increasingly effective low enforcement, other changes, of both political and
blological significance to wildlife, were taking place, In 1906, Theodore
Roosevelt designated additional large acreages in the Rocky Mountains for
Forest Rescryves that eventually became the region’s national forests. At the time,
the primary concern was to protect the timber resource, but the influence of
these reserves in providiog habitat foc big game animals and other wildlifie was
very important, and has grown in impostance over the years.,

Also of major significance in the carly decades of this contury was a general
drought accompanicd by wildfires throughout the Bocky Mountain West. [n the
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10 years prior to 1920, more than 5 milllon acres of forest burned in Montana
and Idaho alone. There were smaller, but significant long-term modifications of
wilkcllife habitat by fire throughout the Rockies, Areas thar had been covered with
mature irees were partially or totally burned. In the newspapers of the day, these
arcas were mostly reported as devastated. There was little recognition thay
forest fires clear the way for natural development of early successional vegeta-
tion that is highly productive for wildlife—or that habitat diversity was far
greater in many parts of the Rockies becanse of past burns.

Thus, before the 20th Century was one-third gone, a fortunate scrics of
planned and unplanned events created favorable conditlons for widespread
transplanting of game animals in the Rocky Mountains ar the very time when
wildlife law enforcement was receiving more emiphasis, when a government-
protected habitat base had just been established, and when forest habitats were
undergoing changes of a type most likely to increase their productivitity for
wildlife. In retrospect, it might appear that wildbife managers could hacdly have
failed—cxcept that there were few wildlife managers and only the beginnings of
a wildlife management profiession. Aldo Leopold did not publish his classic text
on game management until 1933

Professional wildlife management received major impetus with the passage
of the Pittman-Robertson Act in 1937, This new law proposed to distribute
maney gencrated by a tax on fircarms and ammunition among the States for
wildlifiee work; but first, State funds had 1o be secured against diversion to other
uses, Every State had to pass legisktion guarantecing that fecs received from
hunting licenses could only be used for the operation of the State fsh and
wildlifc management agency. For the frst time, foes patd by sporsmen werne
univerzally being channcled back into restoration and management of wildlife,
Many States began to hire biologists and to vicw game management 45 a science
based on facts rather than gimmicks and guesswork.

In the Rocky Mountain States, some of the carliest game surveys and much
of the initial research effost under Pittman-Roberison concentrated on the
important big game specics. Early research on moose, for example, demonstrat-
ed an unexpected adapuability to upland habitats, and as a result management
was modificd w0 encourage expansion of moose populations, Although elk had
been pretry well re-established in most forest babitats, Piteman-Robertson re-
scarch provided the impetus for actually gathering facts about the Mology and
life: history of the species, Out of this research came information on food habits,
breeding rates, and methods for determining the ages of animals by examining
pooth wear,

In the pericd after World War 11, State game departments continued to shilt
their emphasis from law enforcement o professional game management. Uni-
versities developed programs v train biclogists, and Lurge numbers of returning
vetcrans entered the wildlife profession. Wildlife research under Pltomen-
Robertson expanded substantially, and facilities such as the Sybille Wildlife
Rescarch Unit and the Wildlife Discases Research Laboratory at the University of
Wyoming were developed. At these and other laboratorics, significant progress
has been made in understanding wildlife discases, nutritlonal seatos, and physiol-
ogy of kg game animals.,

During this same period, the forest habitats that had buroed 30 years earlier
began to reach a productive peak for big game, and substantial invesiments of
Pittman-Kobertson funds went into the purchase by States of big game winter
ranges from private landowners, In Montana, the famous Sun River Elk Range,
and in Colorado, the Mount Evans Elk Management Unit, made the survival of
two great elk herds possible. Land purchased with Pittman-Robertson funds has
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been extremely significant in most of the Rocky Mountain States for both winter
range values and for providing public scoess to honting and fishing

The expansion of mule deer populations that bad started in the 19400
continued o new highs in the 1950°s. Throughout the west, mule deer papuli-
tons reached levels acver before reconded or even imagined. This was ihe
period in which death on the winter range became 8 major considerition and
ermplisis in big game management, Winter range demige hocame the maastne
ol declining hatvitat guality for whole heeds of hig game animals. The contriba:
tions made by PR gssisted acquisition of winter ranges w big game survival
became evident in many arcss. Colorsdo hunters will recognize such nomes of
imiportant winter range areas os Piceance aod Linde Hills, just as Pinedale and
Whiskey Hasin are recognized in'Wyoming Sand Creek and Boise River in ldaho,
i thie Gallatin and Mlackioot-Clearwater in Monitana

During the 1950' and 1960, biological infomation gahered by Saie
game departmients with Flitman Robertson funding increasingly affected man
agement decisions. Research biologists colleeted information on deer and elk
migrations, food habits, and population dynramics of many berds. The growth of
knowledge about carrying capacitics of winter ranges, and sbout the reproduc:
tive potential of certain herds, translated oo management actions of great
importance. I was during this period that sevieral States ploneered cither-sex elk
anil dieer hunting scasons that were justiied by Mological discoverics made
under Plumn-Robertson-supparted research,

While big gumie management and research were making giant strides in the
Rocky Mountain West, some importunt politicsl decishons were being made in
Washington, DL Increasing prossures o intensify timber harvest on mthonal
forest lands were of much concern, and Congress passed the Multiple-se
Sustained-Yield Act of 1960 to cnsure that all resources would be properly
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recognized in management. Wilderness was formally recognized by Congress s
a dedicaved land use in 1964, Between 1962 and 1977, nearly 7 million acres
timberland on the nationud forests in the Rocky Mouniing were reclassified
from commercial timberfand o Wilderness or Wilderness Study stats.

By 1970, clearcutting on the national forests had crested & strong negative
public response and drwn complainis rngiog from watenshed damage (o
destruction of wildlife habital. Several independent studies of forest manage-
ment on the national forests wore copducted, and eveniually the Forcst and
Rangeland Renewable Resources Planning Act of 1974 and the National Forest
Managemem Act of 1976 became low, 1o both of these Acks, evaluation of
cxisting wildlife hablat and of the influences of commodity production on
habitat vitlues were recognieed s important considerations in land manage-
ment. Similar recognition of these folors on screages administercd by the
Bureau of Land Mamagement came with pasage of the 1976 Federal Land
Maragement and Palicy Act This act also maimdated major studies of BLM lands
fivr possihlc designation as willermesa,

For the pust 20 yesrs, both habitat quality and wildbife populations have
continued 1o change. Habitat modification has mostly been socomplished
through logging. although some Birly karge forest fires have burned. Elk popula-
tions levels have not been notable for sudden changes; and yvet, virnually
thraughout the Rocky Mountain Ststes, elk populations heve continued 1o rise
stcadily. In some areas, it i Beliesed that the numbers of elk in carrent herds
may be as great as ever reconded

Management of this resource and all other big game specics has changged
drastically, Tocay, there are more hunters, and management of the harvest has
become more sophisticansd as well as more complicated, Few Smie wililife
agencics set o satewide general hunting season for any big game antmal, and for
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most big game species other than deer and elk, the majority of bunting loenses
must be issued through drawings, Limitations on license sales, if required, are
determined by projections of big game population levels, reproductive rates and
expected hunter harvest. In many States, these projections are based on sophisti-
cated population models produced by Pittman-Robemson rescarch. Another
sign of more sophisticated big game management is a greater recogndtion of the
influence of year-around habitats on berd health and productivity. Today, the
condition of the summer range is viewed just as critically as the condition of the
winter range, and cover is considered to be as important 45 forage in judging
habiear quality.

Significant changes are also occurring in the wildlife profession. The World
War Il veterans who graduated in the wildlife management classes of the late
1940's have reached retirement age, and a whaole new generation of wildlife
professionals is moving into positions of responsibility. In addition, we are
sccing shifts in relative numbers of practicing wildlife professionals in the Stave
game departments and the Federal agencies. States retain full responsibility for
the management of hunted populations and enforcement of wildlife Lows, but
the welfare of wildlife is becoming a shared respoasibility with Federal biolo-
gists, Some States now employ fewer professional wildlife biologists than the
Federal agencies that manage wildlife habitat on lands within the Siate borders.

These ongoing trends have dramatic implications for elk and elk hunting, In
the late 1970, about 93 percent of all the elk in the United States spent at least
part of each year on national forests. However, very little of this land can be
devored solely 1o elk habitat, Approximately 89 percent of the national forest
land oocupicd by elk will likely be assigned to multiple-use management to
produce wood, water, recreation, wildlife, and grazing. The Rocky Mountain clk
is inextricably tied o the management of the national forests and adjacent
lands—and, fortunately, this fact has already become widely recognized. Joint
rescarch by P-R funded Stace wildlife agencies and Forest Service Research
Stations in Montana, Cregon, and Wyoming have resulted in the development of
clk habitag-timber management guidelines that are widely used on poblic and
private land throughout the West. Elk are certain to receive more consideration
than many other specics in forest land management because so much recent
rescarch has gone into the development of these coordination guidelines.

If past history is a measure of probability, wildlife habitats in the Rocky
Maountains secim less subject o change and modification than habitats outside
the mountains, Yet substantial changes continue, and many of the expected
developments cannol be considered desirable from the standpoint of wildlife,
Habitat will continue o loom large as a problem for elk managers and land
managers. Management of the national forests and adjolning private lands holds
the key to the welfare of most clk in Morth America. It is particularly critical that
the concerns of landowners about the impacts of elk on private lands be
acliressed,

Regulation of sport hunting will almost inevitably increase, and the manage-
ment problems will eontinue (o grow. Currently, for example, several States are
comeerned that overharvest of mature bulls could have long-term detrimental
results; young bulls, although capable of breeding, are suspected of being less
effective. As human populations rise, the demand for elk hunting will also
increase even though elk numbers remain static or even decrease, These trends
lead incvitabldy to more and more rationing of elk hunting opportunitics over the
long term. At the same time, the ever-increasing numbers of roads being built
into previously unrosded or lightly roaded areas of the national foresis mean
that more and more people will have access to these arcas for work and recrea-
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tion, This in maen will call for increased road and people mandgement g L
enforcement if elk numibers are to be malndained st current levels

Livestock prazing and dimber harvest are expecoed (0 remain Gurly constant
ahthouggh some dowpwand rend in the acreage dentified for logging seoms
incyvitahle. In the northern Rocky Mountains, nearly one-fourth of the forest land
canmi produce the minimuem considered o represent “commercial™ timber-
lanid—20 cubic feet of wood per acre per year. Less thian half the forest lind in
Montung ard Tdaho is capable of producing mare ten 50 cubic fect of wiood per
year; Colorado and Wyoming foresis mostly have lower capabilities. Many of
ihese areus, hiwvever, are remewned as clk population conters, [ is clear thar the
limited capability of ihese lnds will decree less emplusds on conmodicy
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production and greater emphasis on other values of the national forests in the
future.

At any level, however, timber harvest is likcly o continue as the most
important influence on wildlife habitar quality in the Rockies. A slight down.
trend in timber harvest reflects the high costs of extracting timber in previously
unroaded and mountainous areas, as well as the constrainis imposed by laws
emphasizing protection of the environment and multiple use. Management
guidelines for elk habitat do not directly constrain forestry practice in the
Rockies, but better planning s required when the goidelines are followed.
Guidelines for less adaptable wildlife species, however, might eventually prove
to be constraining. The grizzly bear is today found inonly three Rocky Mountain
States, and the caribou only in porthern Idaho, It is expected that cutting
miethads will eventually be modified o allow habitat manipulation for bears and
caribou,

Grazing is also a pervasive influence on wildlife habitats throughout the
Rockics, but there is little convincing evidence to demonstrate the offect this has
had on wildlife. Grazing has been going on for so bong st such high levels in most
of the West thar managers cannot judge what the vegetation might look lke in
the absence of livestock. The few exceptions, places like Yellowstone Mational
Park and the Elk Refuge at Jackson Hole, are different only because overgrazing
is cavsed by wildlife rather than livestock.

Recreational development, specifically ski areas, condominiums and resi-
dential housing, will produce some of the greatest long-term undesirable im-
pacts on wildlife habitat. Winter range areas in some parts of the Rockics are
already gone—and so are the deer and elk originally supported by those ranges.
On forest lands with less potential for development, fire control has become
more effective than ever before. There has been some loss of habitat diversity
although large fires still occur. At the same time, land managers” attitudes towand
firc and the role fire plays in ccosystem function have changed. Fire can be
expected to play a greater role in habitat manipulation.

Establishing a link between these management trends and impacts on
wildlife habitat is somewhat more complicated than simple increases or
decreases, Habitat requirements are different for each wildlife species, which
will mcan that prime habitat conditions for any species are likely 1o be less than
prime for some other species, The future of forest wikdlife on Federal lands will
be governed by laow and by the effectiveness of multiple-use management of the
land. National Forest Plans completed under the Resources Planning Act, along
with State conservation plans developed with Plttman-Robertson funding, now
provide management direction that can assure the future for elk.

Seate and Federal elk managers in the Rocky Mountain region are generally
optimistic about the future of elk and elk hunting. Those of us in the wildlife
profession belicve we can maintain elk numbers in the Rocky Mountain West,
bt none think it will be certain, simple, or cheap. Some herds will increase, but
others will decrease; and in some areas hard decisions will require tradeolfs
between clk and other resource valuss. Continued substantial research and
increasingly intensive management will be casenial—and continued Pioman-
Robertson funding will be important in both functions, as it has been for the past
50 years.

In looking back on the effort that returned the species from the brink of
oblivion, there is every reason to believe that the continuation of a magic
combination of public support, dedicated wildlife managers, adequate technical
knowledge, and adequate resources will assure a future for the Rocky Mountain
elk.
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Beswingonr pastertivey by Tom Beechar cosrian of Calerlar Promoticis, e, Wasdwaggor, fom

The bighom sheep has Biscinated bumans since antisuity, 1t was celebrted
in Indian rock art long before the Spanish set sail for what tumed out 1o be the
Americas. Archaclogists have discovered bighom shecp bones and homs in so
many places in the West that it is evident the animal was widcly distributed and,
in some plices, abundant. It also was revered by Native Americans—perhaps
berawse it was so difficult 1o hamt suceessfully—and it appears that some tribes
mmmnmmmmmmm-mmmmm
to

Early European explorers in the Southwest sighted bighom shoep and
noted the encounters in thelr journals, remarking on the magnificence of the
rams’ large, enrling homs, In 1567, Spanish officers wnd missionaries wrote of 3

M. Trnidunmote, Chief of the Gamye Mauagpessen Dt of B Xevada Departmeid of Wilihfe
bas speni bis enlire carver thore ipecializing i b g mnspesnend ol research He s el
exfeiaiie eperinnce il diser? Bighirs arned branspalvinting frograms s belioogsrer
coviad fechatiinies. Anthor of Hinting the Desert ltam, be i thy fvyec? lemler fir rospsirod
devwiing o Nevwtdia's compprobemsioe [978 bifletin on fut gpeci
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towvn called Tusonimon, so named because of a great heap of wild sheep horns
there. Two centuries later, Father Escalante reported bighom sheep were abun-
dant along the Colorado River, and wrate that the frequency of their tracks
comparcd with large fAocks of domestic sheep.

Interestingly enough, many carly explorers remarked about the abundance
af wild sheep and antelope, while taking special note of the general absence af
deer, Today, deer are numerous and widely distributed through the West,
pronghorn antelope are coming back strongly in many localities after a long
absence . . . but bighom sheep are seldom seen except in rather remote, craggy
areas, chicfly within the vast region we call the Intermountain Plateaus which lie
hetween the high Rockies and the Sicrra Bevada and Cascade mountain ranges,

There are two distinet species of wild sheep in North America. The thin-
horn or Dall sheep, (Owis daili) has its center of distribution in Alaska. The
highorn sheep, (Opfs canadensis) occupics a broad area of the West from
Canada to Mexico. There are at least five races of bighomn and these are further
separated into two general groups, the Rocky Mountain and the desert races.
Even experts sometimes find it difficult 1o distinguish between the bghorn
races, becavse of so many variations. Desert bighom arc surprisingly small,
standing only 30 to 39 inches tall at the shoulders. Adult males, called rams,
average about 160 pounds and females or ewes, about 105 pounds. Their
general appearance is blocky and short-legged. The massive curding horos of the
rams makes them appear much larger. Ewes also have homns, which are much
soaller and slender. The fect of bighomn are especially adapred for clinging to
nareow ledges and traversing rough, mountainous terrain,

The breeding scason, or mt, peaks in late August and early Scptember.
During this period, rams actively engage in horn butting to establish dominance
in the social order of the berd. Usually the largest-homed rams are the dominant
individuals and most successful breeders.,

Mast lambs are born in February and March. Ordinarily a single lamb is born
in a secluded rocky outcropping or other arca that affords protection from
proedators, Within hours of birth, lambs are able 1o stand and walk.

Bighom rams segregate into “bachelos™ herds or remain as solitary individ-
uals after the rut, unless they are yearlings. This segregation of age and sex
classes in the herd is very distinct. While ewes, lambs and yearling rams are quite
predictable in their selection of favorite haunts, rams are much less so.,

Diesert bighorn foods vary greatly, depending on availability, season, and
even individual preferences. Three classes of vegetation are important 1o big-
horn: grasses, forbs (herbs and weeds) and shrubs, Shrubby species are used
extensively during drought periods, but in the spring and shortly after summer
showers, when new growth of forbs and grasses occur, these plants are caten
with relish,

This Intermountain desert region is the dryest part of the United States,
where water is usually scarce. Generations of desert bighorn have come o rely
on a few permanent sources of water, Often these waterholes can be casily
spotted from the air as the telltale trails, like spokes on a wheel, lead to the axis
whiere the laguid of life is available. Understandably, but with fateful results,
these same waterholes were relied upon by the early settlers, their livestock and
even miners and prospectors, The latter often bullt their shacks near these sites
to take advantage of the water, but also for the easily obtainable supply of fresh
meat from animals that came to drink. It is no wonder that bighorn were
decimated in many of their historic haunts,

Desert bighorn populations undoubtedly occupied most of the suitable
mountain ranges before the arrival of white men, notably the isolaved desert
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mountain ranges of Nevada, California, Arizona, New Mexico, southern Utah,
southern Colorado and west Texis, When scitlers arvived to stay, they at first
relied on native game for food, and the bighom sheep, among other wildlife, was
readily available, The demand for red meat expanded with the discovery of
prrecious metals, and before long, wild game could no longer satisly the appetites
of booming mining camps. As the region developed and railroads acoeleratod
the influx of penple, cittle and sheep were defven west 00 graec the open ranges.
Competition for forage between domestic livestock and wild sheep became
severe, Livestock grocing had o dramatic impact, with scvere conscquences Lo
the environment and wildlife. Competition was not lmioed o food bat also
included water and cven living space. HLK. Bucchner, in 1960, suggested that
bighorn sheep were damaged not only by livestock gracing and over-hunting,
but perhaps even more by large dic-offs from the parasitic infestations of the
scabies mite. Scabies apparently was unknown (o the native Indians prior to the
invasion of white people and their livestock.

The most drastic bighorn decline occurred primarily between 1850 and
19}, More recent estimares indicate some further local reductions have oc-
curred since the mid-200h Century, However, the overall population has shown
un inercasing trend sinee 1975

While some recemt bighorn popolations have declined because of in
creased homan disturbances, the generil trend was up during the carly and
i« 1980°s in California, Nevada, Arizona and Utah, In all the desert bighorn
States of Arizona, Callfornia, Colorado, Nevada, Mew Mexico, Utah aod Texas, it
is estimared that there were approximately 15,645 in 1985 compared (0 9,212
i 1974,

Improved census technbgues are probably most responsible for the i
creased animal numbers in Califomia, Arizona and Nevada, where early estl
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meates were made. $4ill, there are areas where significant populations are present-
Iy confirmed, compared 1o none o & very few before,

Although these aumbers may seem pitifully small, they represent progress
through herode human efforts to restore the desert bighorm. Without the active
support of sport hunters, the Pittman-Robertson program, and individwal States”
initiatives, the specics might be lintle more than a2 memory today,

Hunters consider the desert bighom one of the most prized trophy animals
in the world. Cerainly, It ranks as the top rophy of North America, if for no
other reason than the very limited opportunity to hunt it legally, During the
1984 scason, only 158 permits to hunt desert rams were authorized in the
United States. In addition, the Mexican government allows a few permilts each
year.

There were 5,027 applications for those 188 desert bighomn hunting
permits available in the United States in 1984, Only 20 of the permits were
issued to nonresidents of the respective States. This limited supply also tends to
inflate the economic value, as is rypical for most commuodities.

In Mevada, the desert bighorn was opened again to hunting in 1952, after
having been closed since 1864, A total of 1,168 desert rams had been harvested
in Mevada by 1984, and Arieona was a close second with 1,037, In additdon, Uah
has taken 85 and New Mexico, 74, In all the US, only 2,364 desert bighorns
were harvested legally berween 1952 and 1984, Currently, only Arizona,
Mevada and Utah maintain annual bunting seasons, California has been closed 1o
bighorn hunting since 1883,

Arizona, Nevada and New Mexico first opencd desert bighorn sheep hunt-
ing to gather biological data and to determing if hunting the desert bighorn
would result in any adverse impacts. The initial bunts were closely supervised
and monitered. Arizona Initiated the first comprehensive research project on
desert bighorn hunting and life history, using Pittman-Robertson Federal Aid in
Wildlife Restoration funds. John . Russo, project leader, recorded some signifi-
cant findings in the 1956 Arizona Game and Fish Department Bulletin entitled,
*The Dwesert Bighorn Sheep in Arizona,” This research incorporated an experi-
mental hunting program as an integral part of the overall project. The primary
objectives of the bighorn hunt were: (1) to examing animals for disease and
parasites; (2) to lower the excessively high ramcewe ratlo gradually; (3) to
cvaluate the reproduction trend; and (4) to give sportsmen an opportunity (o
remaove @ number of old trophy animals, thereby generating public interest in
the specics.

A recent survey conducted in Nevada by Fenton Kay and several associates
confirmed the high monetary value sociated with hunting the desert ram.
During the 1984 hunting season, 102 hunters who were polled said they spent
$237.902 for their bunts, The “net willingness 1o pay™ value, which is the
additional willingness to pay over and above what was actually spent, was
calculated to be $140 per day and §1.638 per tag

Another indication of the value placed on a bighorn permit by hunters is the
astronamically high bids that have been made in recent years at auctions for
single permits. During the annual meeting of the Foundation for Morth American
Wild Sheep held in San Diego in 1984, the highest bid for a Nevada desert
bighormn sheep tag was $67,500. During this same auction, an Arizona desert
bighorm sheep tag was sold for $6:4,000,

Auction tags are a recent innovation used by State wildlife agencies to raise
Funds for special projects in bighorn sheep management and research. Arfzona,
Nevada, Utah and Wyoming offer bighom sheep tags to be auctioned as fund
raising for those purposes,
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Grancel Fitz, a member of the Boone & Crockert Club, coined a phrase,
“The Grand Slam,” that has had a profound affect on hunting the North American
varictics of sheep. Fitz defined it as the fear of collecting four varietics of sheep
trophics—the Stone, Dall, Rocky Mountain and desert bighorn, The most dify-
cult of the four prizes to obiain is the desert bighorn, which helps explain the
high interest and the exclusive nature of the Grand Slam achicvers,

The desert bighowm sheep hunting program is o classic example of how a
wrll-managed, blologically sound spproach to sport hunting can enhance a
wildlife resource withoul jeopardy (o it For the past 30 years, hunting of the
desert bighorn in Arizona and Nevada has shown no evidence of damage 1o the
overall population, In fact, during this period the populations have generally
responded with some sharp ncreises in mumbers and disteibation, As Jolin
Russo stated in his 1956 report, “The hunting program has generated interest in
the bighom shecp with increased emphasis for research, development of habi-
tat, monitoring of populations and fictors influencing their survival.” Unfortu-
nately, gharn hunting opportunity is unlikely to ever meet the future demand,
and bagging a desert ram will remain the exclusive experience of 2 relatively fow
prople.

One of the most successful programs in sheep management is trapping and
trunsplanting @ restore wild sheep to historic ranges. This work was initiated in
the 1950%, but success was not immediste because of the general lack of
technology and understunding of how to accomplish the job. There were many
trials and errors to overcome; one of the higgest problems was the misconcep-
tinn that desert sheep were too fragile w trap and iranstocate without great risk
and difficulty, and that therefore it was better to leave them alone,

Some of the initial caprure methods were crude and incffective, One such
idea was the strategic placement of padded steel leghold traps on well-used
bighorn trails. Although a few sheep were captured using this technigue, injurics
were comman and escapes frequent. The labor intensity of this methad also
proved tosr costly.
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Tranquilizer drugs, delivered through numerous darting systems, were
used kn Arizona with some success during the 1970° This technique required
“darting” selected animals from a hovering helicopter and following through
until the drug wok effect. The technigque required fist-working drugs and
well-trained personnel. Unfortunately, although it was used successfully in cap-
turing bighorn in Arizona, sometimes the drogs used where lethal o bighom
sheep bocause of their narrow tolerances, the low-level flving was extremely
dangerous, and the method was almaost always very stressful to bighorn. As a
result, captured animals were often released in either poor or questionable
conidition,

During the quaricr century between 1954 and 1978, only 153 desert sheep
were successfully trapped and transplanted. Bot from 1979 1o 1985, 1,355
desert sheep were captured and transplanted. The difference between carly
filurcs and recent successes was twolold: improved trapping techigques and
larger populitions of wild sheep. The most significant advances in desert sheep
trapping were (1) the development of the drop net and drive net traps (25 the
discovery and successful use of apple pulp bait and {3 ) the improved handling
and hauling techniques employed. All of these methods were developed
through P-R supported rescarch and development programs.

In 1984, a one-year record of 297 desert sheep were successfully captured
and transplanted in six States. Nevada enfoyed phenomenal success with 112
animals captured and transplanted o five sites within the State,

Although it is still prematore to tabel all rransplants successful, the pros-
pects look excellent for a high percentage. The success of a transplant can be
determined by whether it leads 1o establishing a self-sustaining population,
Some transplanted populations may remain relatively small in size, and never
support a hunting program. However, it &8 hoped a majority will estahlish

huntahle papulations for more sportsmen and women to enjoy.
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With the enthusipstic suppoct and finsnciil assistunce of sportsmen and the
general public as a whole, bighom trapping and transplanting programs have
been greatly accclerated. Groups such as the Foundation for North American
Wild Sheep, Aripona Desert Bighom Sheep Society, the Society for the Conserva-
thon of Bighomn Sheep, The Fraternity of the Desert Bighorn, Bighomns Unlimited
and many other groups and individuals have contributed (o the suceess of this
effort. The financial contributions by these groups provide thousands of dollars
annually (o carry on State wildlife agency research and development projects for
desert bighor. These funds are often matched with Pittman-Robertson Federal
Ald funds o further enhance the program, The succesa of the trnsplant pro-
grams can be attributed, in large measure, 1o the financial commitment of the
concerned public,

Research is a continuing requirement of wise management in any fickd of
endemvor and this is no less true of wildlife management, where the knowledge
gained through carcfully planned and executed rescarch has been put 1o work.
In 1985, with the assistance of Pittman-Roberson funds, Arizosa, Callfornia,
Colorado, Nevada, New Mexico and Texas were involved in desert bighorn
rescmrcly

The Region and Tts Wildlife Habitats

The Intermountain Plaveau Reghon of the West has a rich diversity of habimae
and wildlife. This region is commonly humped together and described as the
American Desert, evoking an impression of hot, dry, sparsely vegetated land-
scape—in short, barren wasteland. But the truth is more complicated. The
region contmins o geeat vadety of landscapes, climates, altitudes, and plant and
animl life. Bven its deserts differ distinctly from one another.

The Intermountain deserts are characterized by plants that are adapted o
survive an extended period of drought. Mesquite, brittle boush, creosote and
numerous varicties of cacti are typical examples. When conditions are poor, the
desert plants look dead and withered. However, with ample moisture, they can
quickly rejuvenate and produce @ lush and colorful Moom. When this happens,
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the wildlife are greatly benefited and the desert bustles with life. Sometimes
large expanses are vegetated by one dominant plant to the exclusion of others,
but elsewhere the right combination of sodl, climate and water provides a rich
diversity of plant life, supporting a diverse animal community.

Some other mammals that live with the desert bighom include the mule
deer, ring-tailed cat, kit fox and the ever-present covote, A surprising number of
bircs live in the desert; the road ruaner is a commonly observed favorite, Many
of the migratory birds, such as the mourning dove, congregate in the region
during their annual migrations. Desert tortolses are common residents of the
valleys and benchlands of the desert, and are often in company of a great variety
of snakes and lizards,

For the most part, wildlife are adapted o the desert environment and that is
why bighorn sheep can survive fior several days in scorching heat without water
tov drink. Cther desert animals have the ability 1o obtain sufficient water from the
vegetation they cat, and some survive by limiting their activity 1o the cooler
night hours, or only at dawn or dusk.

When habitat conditions change markedly from one year to the next and
from season to season because of climatic differences, all wildlife and plants are
affected cither beneficially or adversely, resulting sometimes in wide fluctua-
tions of wildlife populations.

Al wildlife specics require their own unigue habitats. Some species are a
little more tolerant than others of change in their environment, especially those
brought about by man's activitics, While animals like the desert bighorn are
highly scnsitive to human disturbances, they do have an ability to tolerate them
just as long as the basic requirements of food, water and space are not significant-
by altened.

Before the arrival of Europeans, the land, wildlife and man were in a rough
sort of harmony. Except for natural forces, there was little or no air pollution,
and no systematic efforts o control predators. Harvesting of wildlife by native
Indians was a part of the natural scheme of things. But hunting underwent a
dramatic change with the introduction of fircarms to the Native Americans, A
“fire stick” in the hands of skilled stalker resulted in much larger bags of game. All
hunters became extremcly adept with firearms, harvesting game for personal
use and for a growing commercial market. Wildlife therefore was greatly impact-
od during the settling of the Wiest,

With the arrival and settlement of the region by white people, the stage was
st for major and more permancnt change, reflected in the characver of the land.
Perhaps at no time in history did man's influence inflice such major and rapid
change on wildlife and iis habitats.

The vast majority of the lands in the Intermountain Plateau Region are
Federally owned, administered by the Forest Service, Burcau of Land Manage-
ment, U5, Fish and Wildlife Service and National Park Service. These lands have
undergone enormous change in little more than a century and the pace has
quickened with man's ever-increasing desire 1o develop and use the natural
respurces. Despite its aridity, this reglon contains some of America's Fstest
growing citics, including Phoenix, Tucson, and Las Viegas, to name a fow—a
tribute to human cleverness in diverting scarce water supplies. These water
developments affect habitats and wildlife directly—and indirectly, oo, because
they cncourge more urban

The American lifie style hﬁfhﬂlﬂﬁﬂ drastically as well. The advancemenis
in human comfiorts and conveniences have led o pressures for maximum use
and development of natural resources. Mineral extraction continues to be a
meajor induwstry in this eegion, and the appetite of well-fed Americans for red meat
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still sustains a vigorous livestock economy. A constunily increasing demand for
encrgy resources has dammed rivers and laid a cris-crossed pattern of power
line transmission corridors over the face of the land. Rapid transportation has
resulied in superhiglway systems that trverse even the most formidable moun
tain ranges. The highway systems, ke the water projects, are truly a testament
to man’s engincering skills. Where roads do not exist, four-wheel drive, all-
terrain, wnid various other off-road wwhicles have appeared in increasing num-
bers. Mo challenge is oo great, so most of the land s subject 1o mechanized,
whecled travel; the more difficalt the challenge, the greater the effort expended
in off-rosd vehicular recreatbon, Al these Buctors, and more, are alfecting wildlifc
amd habitats.

Perhaps the greatest change to the wiestern envimnment ocourred during
the 18T0-1970 century. Livestock grazing, mining, and increased urbanization
radicilly changed habitars. Mo ares was immunc (o Hvestock graziog. Moch
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vegetation was trampled and overgrazed, and when the grass ran out, the re-
maining vegetation was burned, spraved, plowed of bulldoxed, in an attempe to
guickly restore more grass, Timber was removed rapidly to meet the demands of
new industry and unprecedented urban growth, Sometimes whole landscapes
were denuded of trees to meet the demand for lember,

Cartle were first introduced by the Spaniards to the New Workd in the 16th
Cenury and, by 1700, they had spread throughout Mexico and into Texas,
Arizona and California. Hundreds of thousands of cattle, sheep, and horses, and
lesser numbers of goats, burros and other grazing animals, were using the open
western rangelands by 1900,

At first livestock graving was limited and somewhat controlled by the
natural elements, just as wildlife was held in check by drought or bad winters.
The tremendous growth in the free-ranging livestock operations carried with it a
major weakness that destroyed many rangelands and almost ended ranching. G.
Stewart in 1936 described the problem thus: “It {open rangeland grazing ) was
based on a hushandry transplanted from Mexico, which brought vo English-
speaking people for the first time in history the practice of rearing cattle in great
droves without fences, corrals, feeding . . . The very newness of it all as well as
the immensity of the outfits left Americans without guide or standard by which
to gauge clther the security of the cattle as they roamed at large or the ability of
thee forage to stend up under continmal intense utiliEation.™ He concluded that
livestock instead of grass came to be regarded as the basic resource,

The impacts of livestock grazing on the environment of the West have gone
Largely unnoticesd by the general public. Sometimes the magnitude of the prob-
lem cannot fully be appreciated even as seen by one's own eyes.

Aldo Leopaold, founder of the modern science of wildlife management, said
it well:

The damage domne o game by overgrazing is Hitle appreciated by
it frbiic in compaarizon witk (5 appreciation of damage by fire
and drainage. This i5 becatse the deterforation of game food armd
coperis by overgrasing is qualitative rather than quaniitative Fz-
Pecially in semti-orid climates, opergrazing elfstinates the paloia-
Bl fooud plaris iedtbout apyparerst reduction (e the o of plant
cover, Worthless plaris preompily fill in the gapes beft by the paluabie
ome, and the layman sees no diffevence He suffers no pain over the
invisible bul fundamental deterioration wisch bis own indusiries
Bape frffieted

The feral horse and burro populations, descended from domestic animals
murned loose by their oseners, have had major impacts on the western environ-
ment. Feral horses and burros have been protected on BLM and Forest Service
land since the passage of legislation in 1971, requiring that excess animals be
rounded up, cared for in a humane fBshion, and disposed of through an adoption
program. Unfortunately, there are more captured horses than adopters, so the
Federal government is saddled with feeding and caring for animals nobody
Wanis,

Meanwhile, the lree-roaming feral horse and burro populations continue to
expand, destroying valuable habitats and costing the axpayer huge sums of
money to pay for removal programs and an unworkahle disposal plan. On BLM
lands, the total spent for this purpose was expected to cost $5 million more in
1986 than the agency budgeted 1o manage all native fish and wildlife habitat
under its care,

When the early settlers homesteaded in this region, they invariably selected
the lands adjacent o available water. Where water was appropriated, existing
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wildlifie uses were usunlly affected, sometimes severely, as in the case of Winne-
mucca Lake, in northwestorn Nevada,

Winnemuooca Dry Lake, o former wetland haven for wildlife, is nestled
between two desert ranges. The Newlands Project, initisted in 1903, was the
first Federal Reclumation project of its kind in the United States. The plan was 1o
divert Truckee River water 10 be combined with Carson River water 1o reclaim
desert wasteland for agriculiure in Lahontan Yalley. The diversion of the Truckee
River was accomplished in 1905 with the complction of Derby Dam, miles of
canals, and Labontn Dam and Reservoir on the Caron River deadnage. Only a
few short years bater, Pyranild Lake, dependent on Truckee River flows, began
bowering and the overfiow o Winnemucca Lake censed. The loss of water (o
Winnemucea Lake resulted in o relatively quick death 1o the lake by 1938, Today,
it is a barren desert completely devoid of any wikdlife, trondically, Winnemucca
Lake had been sclected and designated a national wildlife refuge ol the
wildlife disappeared.

Even more ironlcally, this happened at a time when wildlife conservation
wiis becoming popular, Most of the impetus came from the Bast, where ofgan-
teed sportsmen were concerned over the noed o conserve and manage 4
dwindling wildlifc resource. In the Intermountain Patean region, the carly
wildlife conservation movement came in the form of more stringent hunting
laws and regulations. For example, desert bighom sheep bunting was closed
Indefinitely in all States; big game regulations o protect young of the year and
Tfemales of the species, ind more restrictive bag limits and shorter scason lengths
were commaonly socepled practices during the carly 20th Century.

One of the carlicst wildlife management experiments in the fogion ook
place on the Kaibab Plaveai of Artzona, President Theodore Roosevelt estab-
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lished the Grand Canyon Mational Game Preserve on Movember 28, 1906,
providing full protection to mule deer. The establishment of a game refuge was a
popular answer to saving and managing wildlife during that era.

Livestock grazing on the Kaibab had alceady left its mark when in 1893 the
Grand Canyon National Forest Reserve was established in the area and, at least
200,004 sheep, 20,000 cattle and 20,000 horses grazed the platcau. After the
preserve was established, sheep numbers were reduced but cantle and horses
still grazed the arca

To further protect the mule deer, the Kaibab area was closed vo all hunting,
and predator control was indtiated with a fervor. Beoween 1906 and 1931,
povernment hunters, using poison, traps, and guns, removed 781 cougars, 20
gray wolves, 4,889 coyotes and 554 bobcats.

Thie early success of this misguided effort was phenomenal, with the Kaibab
mule deer population doubling and then tripling to a record of approximately
30,0040 animals by 19235,

Hange damage became increasingly evident as the deer herd increased and
as cattle began competing directly with the deer for forage. By 1920, there was
already a growing concern for the great number of deer and the imipacts of too
many animals on the range. By now the deer were dying of starvation by the
thousands, and the key browse species utilized by both deer and livestock were
dying boo,

This classic examiple of an early filure in wildlife management was an
expensive mistake, The range suffered severe damage and the mule deer re-
source suffered a needless waste through wholesale starvation. A valuable lesson
wis learned. Wildlife preserves, sanciuaries or refuges in themselves are not a
sensible or effective wildlife management program; the key to maintaining a
healthy wildlife population is through proper habitat management.

The Fintman-Robertson Federal Aid in Wildlife Restoratlon Act of 1937
erabled State wildlife agencies o embark on an aggressive program of wildlifie
management and research surpassing any previous efforts in history. Develop.
ment and restoration of wildlife habita was a high priority consideration in the
Intermountain region. One of the most successful P-R wildlife habitar restora-
ticn and development programs was initiated in Californda

In the Mohave desert, many areas were not inhabited by Gambel's quail
even though all essential requirements of food and cover were present. The one
crucial item lacking was water. In 1942, the California Fish & Game Department
construcied an experimental water collection and storage device following the
design of Ben Glading,

The “Glading Gallinaceous Guezzler™ collected ralnwater from an artificial
apron and stored in in an underground tank. A small opening provided acoess to
the water for use by a varlety of animals including quall. The guzrlers tested so
successfully that by June 1947, 29 units had been installed and the following
year the total number had risen to 123, California took the lead and has built a
total of 2,201 gallinaceous guzzlers, creating thousands of acres of quail habitat
which was formerly unusable. In addition, many other birds, small mammals and
repiiles have benefited from these water developments in California and other
Stares as well,

More recently, water developments for big game have met with great
success, Bighom sheep have bencfited most from such water development, but
miule deer, elk and pronghorn antelope have also been alded.

In California, Arizona and Nevada, the wildlife departments and an enthusi-
astic force of volunteers, led by The Socicty for the Conservation of Bighormn, The
Arizona Desert Bighorn Sheep Society, and The Fraternity of the Desert Bighorn,
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have constructed numerous water developments which have expanded the arca
of ysable habit for bighorn,

‘The value of a gurzler can be determined quite readily by simply observing
wse by wildlife. However, to evaluate the long-term benchits and costs involved
in gurzler development, State agencies ry o measure the economic returms.

In Mevasda, it has boen found that guezlers are § very effective and economi-
cally beneficil means of expending wildlife funds for quick returm on the
sporismien’s investment. One study estimated that o chukir partridge population
that was developed through well-placed guzzlers paid for the investment in 348
years, based on a value of $4.50 per bind produced.

Another example of the value of water developments for wildlife can be
found in the River Mountains nepr Bouwlder City, Nevada, Development of per-
manent waker, where there was pone previously, has ciablished 3 resident
population that Auctuates between 250 and 350 bighor Prior o 1965, the 35
saquiare miles of habitar on the River Mountaing provided only seasonsl and
tranesient use of the arca by bighom. This population has now developed into
onc of the must productive herds in the Southwest, all as a result of water
development. Since the population was established, it has susttined the highest
mmﬂwmmmhﬂmﬂmmmw-ﬂﬂ
and 1984, 279 sheep were rapped and transplanted from the River Mountalns
Removal programs have not reduced the populstion; guite the contrary, higher
birth rates have more than madle up for any remosal losses. The value of anbmals
remonved for transplant from the River Mountains s estimated at more than
139,500, based on an estimated value of #3500 per sheep.

Wildlife restoration programs gre expensive and time-consiming offorts,
Unfortunately, when wildlife populations are found o be in jeopardy, it is now
isgally becouse of some mujor problem with habitat or disease.

DOme of the most valiant efforts in wildlific management oocorned in now
Mexico, During the 1978 highorm sheep hunting season, all five desen rams
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harvested were Infested with the parositic psoroptic mite (Psoroftes o)
which causes the dreaded scabics discise. A population inventory of the San
Andreas highom herd prior to the hunt had led o an estimate of 200 0 250
animals, a healthy numbser for the arca. By April 1979, the number of animals was
extimabed at 100 o 200 and by June, 1979, only 85 to 95, A count in September
revealed only &4 w 70 bighorn lefi

The Mew Mexico Depanvment of Game and Fish, realizing it had a crisls on
its hunds, acted swiftly o combat the mite infestation, and to save a precious
hexd af rare desert bighorm sheep from almost cortain cxtnction.

In carly October, 1979 plans were begun for 3 major wikllife salvage
operaton. State wilidlife biologists wamed with entomaloglsts, veterinarians,
helicopter pilots, military personnel from the White Sands Missile Range, the
L5 Fish & Wildlife Service and US. Departmeni of Agriculiure, and experts from
the scademic communiny—all joined in the Gght to save the berd. The captune
operation began on November 17 and continused through November 24, A toinl
of 49 animals were captured through the use of varkoos technigques, all of which
required very dangerous bow-level iving, and drive nets, tranguilizing dart guns
and rict guns, Although several anbmals were kot to accident and stress, 27 were
successfully treated and relocated o the Red Rock Experimentul Wikdlife Arca
o b held until it was safi to reinproduwor them back into their native habiad s
Jamuary, 1981, the bighorms were returned, 10 s still too carly to tell i this herd
will make o permancnt fecovery, but the focling ts one of contlons optimism,
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This operation wis expensive, costiing well over $100,000, The entire effon
wis made possible by modern sbvances in wildlife menagement, dedicated
workers, public support and Pliitman-Robertson funds.

Puture Prospects

Wildlife has held the interest of man from the beginning of time. Initially,
mun's dependence upon wildlife was for food, clothing and indeed his very
existenee, The importance of wildiie 1 man is less obviows now, bt no less
significant.

Despive all the years of exploitation and habitir destroction, wildlife stll
persists and cven thrives—a reflection of the resiicnce of some specics and thelr
powvers (o adapt and survive man's ever-greater prosence. 1 s also testimony 1o
the effectivencss of the conservathon ethic and the principles of wildlife manage-
ment.

The Pittman-Robertson Federal Akd in Wildlife Restoration Act was bom in
step with the consenation movement. Alded by the enthusisstic supporters of
this program, acting in enlightened seli-interest, a measure of hanmony with the
tandl has been achieved over the past S0 years—a litthe here and a bit there. By no
means has there been a total conversion (o the conservation cthic, but steps,
small as they might appear, have nevertheless moved us forwand.

IFwildlife s w sarvive the next century. more people must understind and
practice the conservation ethic, Aldo Leopold wrote, " Conservatlon is a stie of
harmony between men and land. Harmony with Lind is like harmony with @
friend; you cannist cherish his right hend snd chop off bis keft”

Leopold described the outstanding scientific discovery of our era to be the
complexity of the land omganism. "Only those who know the most about it can
appreciate how litte we know about i1,” he sald, adding

Tt Last wowd {n igrovance is the man wbo savs of an animal or

frlerk: “What good {3 i7" 1f the fand mieciyirnism as a wbole is good,

ther every frrt is goodd whetber we undersiand i or wot If the

Bioita, in te conrse of aeons, bas bt sometiing we filee bt da mer

sirnelersianiel, i il Bt @ fool would discard seemingly useless

prirts? Tor kewfr every cog o whbeel is ihe first precauiion of intelli-

Bl Birleering

The challenge remadns unchanged—maintain harmony with the land, Only
now, new thoughts, wols and @ renewed dedication clear the way to solving
even greater tasks. The incentive for and reward to man is priceless. The alterna-
tive thought of 4 land desolate and devoid of wildlife bs intolerable.

Ay Lowypalil, PR FIAE, was if frwvnter, prodogied, ety il mammpemem prrgiesor, dnd
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Mountain Lion:
Pacific Coast Predator

by Maurice Hornocker and Howard Quigley

The mountain fon s beconing a trae success story of wildlife manage
ment, one in which Americins cun ke pride. 1t s 2 sucosss story for several
reasons: its unrestrained perscoution by Iuomans bus stopped, its numbers ap-
pear 1o be stable or increasing. we better understand s role in the coosystem
now, and we are learning to manage the mountain lion as a desirable hig game
gpecies. But one feature makes the story stand oul workdwide: the mountain
linn is a large predator. Recely in thisworkd today is a predator "allowed” 1o exist
in such close proxtmity 1o people, especially one the size of this cat. Even in
much less-developed areas of the world, predaiors, lacge and small, have long
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been destroyed. In Asia, the tiger, largest of the cats, has been relegated o
isolated sanctuaries. The same could be the fate of the jaguar in South America
before the end of this century. The African lion, “king of beasts,” has been pushed
into reserves of banished to yet-undeveloped forests where, for the dme being,
it can live in a sont of hiding. The mountain Hon is oo blg can; bus in contrast oo
the others, the mountain lion still roams a large arca of North America. We
confidently belicve the results of our research on the mountain lion, together
with other early studies on predators, opencd a new realm for wildlife science
and uncovered facts which have helped this big cat to live in relative peace with
min zns his endeavors,

The mountain lon, also known as the puma, cougar, or panther, once had
the widest distribution of any mammal in the Western Hemisphere, from
northern British Columbia, south through the tropics, to the tip of South
America. 1ts home has been reduced substantially, and to this day thousands of
acres of its habitat are lost each year. In the United States, the mountain lion has
been eliminated from over two-thinds of its former range. East of the Mississippi,
aside from a few scattered sightings in the Appalachians, it clings only 1o 2 small
clawhold in the Big Cypress-Everglades region of southern Florida, classified as
an endangered species there, Northward from seuth Texas, through the Plains
States 10 the border of Canada, a few isolated populations still hide. But the West
is the stronghold of this cat. From the rim-rock of west Texas, through New
Mexico, along the Rocky Mountains to the Canadian border marks the eastern
boundary of lion country. States harboring “good” populations of lions are
Arizona and New Mexico in the Southwest, Utah, Nevada, and Colorado in the
central Mountain West, and Idaho and Montana farther north in the Rocky
Mountain chain. California, our most populous State, has mountain lions in many
arcas, sometimes in high densities, as do Oregon and Washington,

Although it lives in a wide variety of habitats, the mountain lion's basic
appearance varics litthe, Its twny coat, dark-framed white muzzle, long dark-
tipped tail, and sleck, powerful body are easily recognized. Though some record
specimens have weighed over 200 pounds, male mountain licns gencrally weigh
from 140 to 180 pounds and females 30 to 60 pounds less.

The cat family as a whole is uniguely adapred to the quick capture and kill of
its prey. They have sharp, recurved dlaws for gripping, short jaws with long
canine tecth for the killing bite, and a flexible, but muscular frame for pouncing.
The mountain lion applics these tools to the capture of a large range of different
prey, from ground squirrels and armadilios w moose. Most commaonly, however,
over most of the United States, mule deer and white-tailed deer are the prime
food of this cat. On our study area in central Idaho, however, elk are preyed upon
as commaonly as are mule deer, Unlike bears, which are “opportunist” fecders
and derive much of thelr nourishment frem plant life, mountain lions are roe
carnivores. Their dependence on meat can require them to range widely, de-
pending on the density and movements of their prey. Movements into grazing
land, where they occasionally learn to recognize cattle and sheep as prey, have
made them extremely unpopular with livestock raisers. Thus, there are con-
straints—both natural and man-made—io the capacity of any given land arca to
support mountain lions,

The North American Indian reserved great respect for the mountain lion,
calling it "greatest of hunters™ and “lord of the game animals.” Bug the settbers of
carly America were strangers in a strange land, determined 1o carve out a safe,
comfortable, and profitable home for themselves, Land was clearcd for agricul-
ture, Indians were cleared owt or subdued, and wildlife species considered to be
dangerous were climinated whenever possible, The most visible target was the
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woll, first to meet the wrath of the colonists, Late in the 185th Century, Codonies
legislated bounties for the more secretive mountain lon, To our forefathers, and
until relatively recently, hunting mouniain lions and other predators was oot a
sport, but a chore. Professional bunters and trappers normially carried out the
task. The hide of the mountain lion was not particularly prized in comparison to
the wolf or the hlack bear, but the added incentive of bounty monticy heightencd
Itz alhure. In addition, it presented a badge of courage for the snccessful hunter.

As scitlement swepd across the coastal plains, castern mountains, and interd-
or plains, the mountain lon wes swept oul along the way, From the West, o
similar picture was developing. ot a shower pace. With the Spanish mission
system on the Pacific Coast came the same systematic climination of the
mountain lon from developing areas. Thus, civilization drove out the mouniain
lion, at an cver-dincreasing pace, through the 18005

Hard times contnued for this great cat nto the 1900, Reflecting the
attitughe of the tme, oven if sheep or canle had not been bothered, trackers were
guick to seirch out mountaln lons when signs of thelr presence were encount-
ered, Great reputations were budli around these men of the mountains. Every
area of the West had its famous “lon killer® who plicd his trade for the govern-
ment or for private ranchers. In Arizong and New Mexico, it was Den Lilly, in the
Morthwest, Cocll Smith, in Califoria, Carl Hert. Hert estimated that during his
years 28 County Predatory Animal Control Officer (in the 1920% and 30% ) in San
Bermarding Connty, cast of Lis Angeles, he killed more than 10,000 snimals,
including bobcats, raocoons, and foxes. He collected bounty an 109 mountain
lions mndd killed “many ctber mouniain lions—so many, in e, that 1 came to be
lenerwen as the “County Lion Killer', a title of which | am justly proud, for
my efforts the predatory Hons have been practically climinated from San Bernar-
dino County.” Inerestingly, Hert fele this had nude mone “guall, plgeons, doves,
and deer” available to frrmers and sport hunicrs,
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Poisons became popuilar in peedator conteol during the lite 1800 In
LBTH, Charles Hallock, 8 writer and travelling sportsman, wrote “use of poison
pgainst carmivorous animals ol all kinds has become so general in the West within
ihie past fow years, that thiy ee replhilly becoming exterminated inall districts
within reach of the settlements . . . esch shephend and herder s provided as a
muatier of course with a cenain amount of sirychaine.” Commuanly, a poisoned
circass of 3 domesthe or game animal {n an arca freqoented by coyotes, mountiin
lions, or wolves took cace of the problem. The meiliod was offective bat other,
“non-taret,” animals were abso killed, Though predator control cffores continue
initn the current period, with coyoies as their prime arget, poisans have became:
much more selectively used, The reduced use of polsons since the early 1970
may fave contributed to the mouitakn lon's recovery in many arcas,

PFopulation levels of the mountain licn probably reached allaime lows in
the 1950 und 605, cven in thelr western strongholds, Bt as soith many of ouor
muost memmeed wildlife species, ihose which can inhabin areas least hospitshle
and accessible vo bumans have the best chance for survival, From the western
wildlands, the mountain lon crouched, poised o bound back when the time
wits rightL

[t was i this dedeest hoiie for the moontain Bon that a changling public
attitude presented a ray of hope, A more comprehensive spproach 1o the man-
agement of wildlific wus being called for, one in which endangered specics,
songhirds, sl even predators could be incloded. At ihe same time, the “eco-
syslem” approach—a more systematic view of how plints aod animals interct
—was hringing an appreciaten of the important cole which cvery speclis plays
in the web of pature, Bul scme ol the lewst understood specics in the system
wire predabors. Without information, how oould anyone develop effective plans
for thcie munegemicnt?
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Fortumatcly, about this time, new ficld equipment and techniques were
developed by rescarchers which made the study of these secretive animals
possible. Radio-telemetry equipment and methods for injection of immobilizing
drugs from a distance also made these siudies safer. Work began on wolves,
bezars, mountain lions, and smaller predators.

But no methodology of capture and marking was available to us when we
began our lon rescarch in the 1960%, working for the Idaho Cooperative
Wildlife Research Unir, with funding from private sources and the Tdabio Fish and
Game Department. No research such as this had ever been done, s0 we had to
start from scratch. We worked with houndsmen—=trail houmds were the proven
miethod of hunting lions—to capiure lons alive and unburt. But the mountain
lion is a poserful and potentially dangerons animal; we needed proven, efficlent
drugs to handle them. Veterinarians, drug companics, and other researchers
were consulted on constraint techniques. Then we learned from the best teach-
Cr=—CXPOTIEnCe.

The cats have successfully evolved a “flight” rather than “fight” behavior, we
found, and most of them are not aggressive toward man. We did, however, have
some ense moments, In one case, Wilbur Wiles, who was involved in our
1-year research effont (beginning in 1964 ) from start o finish, was pursoing a
muale lion which had sought refuge on a narrow ledge, but then disappeared from
vicw. Wiles, thinking the lion had gone around the bluff, climbed the ledge w0 see
where he had gone and suddenly found himself face to face with the car. Wiles
crouched instinctively on the ledge: the lion had nowhere to go but wward
Wiles. With a mighty effort, the lion leaped directly over Wiles® head and was
gone, leaving the shaking lion hunter without a scracch,

In another incident, Wiles and 1 { Homocker ) were tracking two lions, a
male and female. We passed under @ small fir tree where the lions had slepr
Glancing up, 1 saw the male lion sitting in the tree about 10 feet above Wiles'
head, calmly gazing down at the situation. But the lion didn't attack, Time after
time the misleading image of the mountain lion a5 a bloodihirsty killer was
disproven as we carricd out our work.

We found complicated social systems at work in these animal socicties,
maintained through intricate behaviors and communication. Individual animals
wizre forming dominance relationships—or “status levels"—which assured such
essentials as a place to live, or a place bo raise young, We learned that predators
were not always 50 successful at capturing prey as we previously believed. In
addition, they were ot killing all animals at equal rates, but did best in weeding
out the unprotected, the unwary, and the unhealthy. For example, on our Idaho
studly area, the healthicst elk have the least chance of being killed by mountain
lions. In reality, predators were helping oreate healthy prey populations!

Western Sabes began 1o respond o this new information and to the new
public attitude. The mountain lion finally became a bencficiary in the healing
process already underway for more “destrable” species. Long classified as “ver-
min,* the mountain lion could be killed legally at any time of the year, under
almost any circumstances, and the killer might even be pald for his action; itwas
a degradation of a noble species and a degradation of the natural fabric of which
the lion was a part, Colorado, in 1965, led the way toward reform by reclassify-
ing the mountain lion to the stams of game animal, with set hunting seasons and
monitoring. By 1972, all of the Western States had reclassificd the lion to game
animal. California went one step further and insttuted a temporary moratorium
on mountain lon hunting which continued wuntl 1985, Banished by 1970,
bounties became a relic of the past. The pursuit of mownttin lions could finally
be controlled. Most States limit the bag (o one lion per hunter per season, with

151



g hem swonidoy Bon beavl, peiing il
Freniier andor d0 el

season length viorying from region to reglon, There B8 no question thay Ton
populations have responded by incecasing throughout most of their range in the
Western LL5, Another factor, undowbtedly, has been better management of
ungulate { hoofed mammal } populations by State agencies, resulting in healthy
populatings of deer and clk (major lion peey ), In most areas.

The number of decr and elk svailable, along with topography, cover, and
other factors determine how large an arca individual mountiin lons peed o
live, Researchers in Utah fownd that a male mountain lion used an aeca larger
than 300 square miles, while biologlsts in California found that their make
mountain lions harcly wsed over 20 squiee miles. On our [dab study orca, bome
range sixc for a make may be 28 much as 150 ssueire mibcs—50 square miles for a
Temale. Females alvays appear (o use Jess area than their male count
Young dispersing mules have been known to travel more than 100 miles in
search of a oo are & young male marked in Wyoming was liter killed at o
spot in Colorado that was more than 300 milcs distant,

Even with these long forays taking place, many people have lived and
worked most of thelr lives in lion conntry and have pever seen one. Lions arc
active both might and day, bat in most arcas it appears most of their hunting is
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done in darkness. In the warmer climates and during summer in the northern
lazitudes, they routinely “lay up” during daylight hours in a cave, thicket, or other
SCCUNC COVET.

Some degree of conflict berween wild animals and humans is inevitable,
Urban sprawl, road building, and canal or pipeline systems chew up present and
potential mountain lion habitat and can redwce the number of prey available for
them, In addition, logging roads and second home developments have brought
humans into formerly liole-visived areas. Recent rescarch findings have shioan
that permanent or even temporary use of an arca by humans makes the area less
desirable to mountain lons and can alter their movement and activity patterns,
Aside from this indirect influence on the cals, we somectimes tempt direct
conflict with mountain lions with our domestic animals, especially when the
latter voam freely and unanended. Most lvestock, except for healthy aduly
catile, are casy prey for a fine-tuned predator like the mountain lion. Some areas
of the country, such as the Southwestern States, report more conflicts than
others, Now, however, if conflicts arise between the cats and livestock, trouble-
making lions are dealt with on an individual case basis rather than a continuing
blanket effort aimed against all. This approach has worked well in most cases.
Also, various herding strategics and the use of guard dogs with livestock have
shamrn some promising results in preventing heavy losses.

In some rare instances, wildlife managers may be justified in seeking reduc-
tions of mountain lon populations over large arcas. With good management amd
prudent use of avallable monics such as Pittman-Robertson funds, thriving
populations of decr, elk, and mountain lions can be achieved and maintained.
However, there are imes and places when prey populations can be drastically
diminished by a number of causes, such as over-hunting by man, catastrophic
leass of habitat, or disease, When prey species are decimated, redoctions of all
factors leading v boss of life among prey—including reduction of predators such
as mountain lions—may be warranted, When the prey population hias recovered
sufficiently, this temporary control can and should be stopped.

The popularity of the lion has soared with hunters andd son-hunters alike.
For hunters, it has been the thrill of the chase, argeted on a large, possibly
dangerous animal, and venturing into remote arcas they had nor experienced
before, For others, it is the thrill of a rare sighting, just the sight of a pug-mark, or
simply hearing about some one else’s expericnce and knowing that this once-
lost component of the land ks on its way back. The "lord of the game,” “greatest of
hunters,” is back!

Bur compared o management of some other wildlife specics, intensive
maountain lion manzgement is in its infancy. Practically no objective information
on the lion existed as recently as 20 years ago. Though we now hive information
on the natural history of the mountain lion, we know little about how its
populations respond to hunting pressure. Even so basic a method as bow to
count this specics is stll lacking. The animals are so secretive it is impossible 1o
“pensus” them with methods wsed for most other species, Shon of intensive
research in each arca, we must utilize different strategies. Track counts are used
in some areas, systematic observations of tracks, droppings, and other signs
observed by expericnced persons, harvest figures over a period of time, age and
scx structure of the cat harvest taken by hunters—all these are utilized in
anriving at population estimates.

The survival of this big cat, under continued pressure from humans, is a
result, in part, of its resilicncy. But it is not only the “nature of the beast,” but also
the “nature of the land™ which allowed it 1o survive the long arm of humans.
Mountain lions thrive in wilderness where man's impact is minimal. The large
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tracts of unpopulated or sparsely populated wilds—mainly on Federally-owned
lands that occupy so much of the West—provided refuge when the animal was
being heavily persecuted. But this is a most adaptable specics, as evidenced by
fis huge and varied historic range; and its adapable, seeretive ways enable it also
i thirive in close proximity to man, provided adeguate habitat is avallsble and it
is not killed at every opporiunity, The tdme is fast approaching—with our
improved management technbgues, the proven desirability of the mountain lion,
amdl its ability to lve peacefully with humans—when the eastern wilderness
areas could become a part of the restocation process for this cat. Burgeoning
deer populations in many areas could certainly support the effort and benefit
from the Hon's presence.

The mountain lion, like the grizzly and the timber wolf, is associated with
wilderness. But in comparison to these other carnivores, the cat was less
threatening, less visible to humans, and, moreover, more fexible, melting into
the hidden crags of the West. Perbaps if the Western States had been settled firse,
the resulis would have been different: mayvbe the over-exploitation of wildlife,
logging-off, and overgrazing would have reached farther, even climinating the
micuntain lion, But we think o, The land is too big, too expansive, and carly
methods were too crude. The West is a land of big mountains, big valleys, and
sharp, jagged contrasts.

The youthful character of the Pacific Mountain System, formed by the
Cascade and Sierra Mountain Ranges on its eastern border and the Pacific Ocean
on the west, governs all the plant and animal life it sspports, Fifty million years
ago, the Appalachians had already completed most of their bullding and were
being eroded down; the Rocky Mountains were spreading, lifting and shaping
the interior of the continent; but most of the tand which forms the Pacific
moannezing and valleys had not vet risen from the sea. Since that dme, one of the
most diverse and fruitful areas in the world has been forced above the surface by
colliding land masses, then forged by the elements. The new rock made not only
the peaks which form the region's borders, but also the fertile solls which
support and sustain its life, Hot springs, volcanic explosions, and earthguakes all
testify that the process continues and the shaping is still king place.

The barrier formed by the north-south formation of the Sierra Nevada and
Cascade mountain ranges is not a5 long nor as broad as the Bocky Mountains,
broken in spots and barely 60 miles wide over some of the highest crests. But it is
this sharpness which gives these mouniains their charzcrer,

The coastal mountains, at the region’s western edge, sweep up from the
Pacific with less of the sharpness o majesty of the Sierra Nevada and Cascades,
bt with a character of their own, drenched in the fog and breczes of the ocean.
Like the Slerra-Cascade chain, they are not an uninterrupted barrier. In reality,
the Coast Hange is 2 family of smaller ranges, cut by streams and rivers in their
ingvitable journcy to the sea, born also from the forces of colliding land masscs,

To the adjectives youthful or new for the Pacific Mowntain Reglon, let us sdd
varied and contrasting. The mountains, valleys, and the long north-south exien-
sicn of the region serve to separate dramatically different climates and differing
aative forms of life, The rain forests of the Olymple Peninsula, in Washington
State’s northevest comer, receive more than 200 inches of precipitation per
year, much in the form of snowe; 10 inches of rain in the San Bernarding
Mountains, in California’s southwest corner, is a wet year, From the top of the
Sierra’s Mount Whitney, the highest point in the lower 48 Stanes, the viewer can
survey the boundaries of Death Valley, the lowest point in the US. The moss-
enshrouded brook which flows inte Oregon’s Willamette Valley secms as from
gnother world compared to the dry sagebrush countey on the low castern slopes
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of the Cascades, hardly 60 gir-miles away. Alpine chill 1o scorching sand dunes,
glacier-polished granite to breckish bogs, the Pacific mountalns form contrasting
worlds, isolated from one another by stocp harriers. As would be expected,
these characieristics shuped the plants and animals which bve there,

The life formis are s different as the wering coast rodwood, tallest of all
trees, and the miniscule, but robust desert Joshaa tree; the moksiure-dependent
Dotiglas fir and the dev-adapted ponderosa pine found their places. Woody
shrubs also adapted, from the sun-loving chamise and manzanit o the shaded
riwsdodendron. On and amid these varied plant types tives a mix of andmal types
whose diversity s equally impressive. The reglon sapports two or poee types of
bighorn sheep, clk, and deer, and a number of native repeile, smphibian, snd bird
species, The mosale of types overall mey not maich the complexity of the
enstern forests, bat in the newness of the Wisst, it s oily a beginning. Man's
thriving citles have encraached inlo almost every different landscape, spreading
their constructed uniformity, linking arcas of separate identithes, The cffects of
this o the various forms of plenis and wildlife, including the mountain oo, are
clvileiis,

In the labe 700", the Spanish gnd the Russians beepmie the first outsiders to
settle along the Pucific Coast—ihe former from ssuth to ol sdth their misslon
system ind divnestic livestocl, snd the latter from north to south with their sea
otter and scil harvesting operations. Nefther ever gained the hold they needed
o extemd their fraglle existenee. But both made @ notabsle impact on wildlife and
wilidlife habitats, As Spanish cantle grazed the virgin rengeland and the Russians
depleted the native stocks of coast-dwelling fur beirers, trappers from the
Unfped States and Canpda moved in to take the beaver, river ofters, and other
Forest dwellers, with devastating cesulis for those species.
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Early explorers and scttlers sent back word of the amazing wildlife specta-
cle. They saw hundreds of elk in a single vista. And deer, also! In the sky flew
waterfowl flocks the size of which they had never imagined; ducks, geese, and
swans filled the skies with their winged migrations, Life—in great abundance—
was literally everywhere,

starting with the California Gold Rush, there began a boom for haman
development in the West—and one of the Meakest chapters ever written for
wildlife anywhere, characterized by a wanton commercial slaughter seldom if
ever equaled in North America. In Oregon and Washington, the destruction
began slowly. The farmers, loggers, and ishermen of the Willamette Valley and
Puget Sound arcas were few and far berween for a long period. An elk killed and
properly cared for could supply a family of four for weeks; supplemented with
small game, it went even further. But the congregations of people and their
dispersion over California made another situation entirely. When the rush for
godid began, the herds of cattle built up earlier feom Spanish ranching endeavors
had already declined to a low cbb. The exploding human population could not
survive on domestic stock alone. In 1849, dried beef in San Francisco went for as
high as $2 per pound, a lot of moncy then, Wild game was soon commonly
preferred over stringy, range-fed beef, a simple preference of the palate, if not
the pockethook. Especially during the winters, idle miners and other entrepre.
neurs supplied urban centers with more than enough wild game 1o feed their
customers, Their quarry included elk, deer, antelope, geese, ducks, and swans, §t
was not uncommon to find quail and even grizzly beir on restaurant menus in
the Sicrra foothills. The abundance of wild game on the market brought the price
of cating meat down substantially. One black powder merchant said that game
wis “in the greatest profusion, and the man who cannot afford them must be *flat
broke’ indeed. | can safely say that [San Francisco| is the greatest game market in
the warld.”

Mo doubt, many more animals were killed than were utilized. Some entire
herds of clk were wiped out. As Willlam Homaday, one of the early American
conservationists, wrote in 1914, “Wherever killable wild life is found, greed and
ignorance are quite as deadly as shotguns | . . abundance is the only word with
which o deseribe the original supply of animal life that stocked cur country
only a short hall century ago . . . let it be remembered for all time that no wild
specics of mammal or bird can withstand systematic slaughter for commercial
purposes.”

Agriculture and forestey also man largely unchecked in the 1800 The best
soils available for crops lay in valley battoms or Aats and were flooded for at least
part of the western winter and spring. The development of these lands for
agriculiure meant the loss of prime big game wintering ranges, and the drainage
of land which had been home to waterfow] and wading birds, Logging first
leaped into a big swing with the construction of the railroads; thousands of tons
of thes had to be milled. Hydraulic mining ( which caused gaping erosion scars )
required wood for the channeling of water; deep-mining required wood lor
supports; urban centers increased their share of the demand as they grew.

The first few decades of the 20th Century framed a time of resource
partitioning and policy changes. In the Pacific Mountain Region, most of the
Federally owned public domain was placed under the jurisdiction of the Forest
Service, National Park Service, and, later, the Bureau of Land Management.
Policics were bomn and evolved which would govern the level of resource
development. Though crude in those early beginnings, there grew a realization
that there could be different approaches to resources. Out of the “age of extine-
tion,” which the second half of the 1800's is often called, people began to notice
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the effects of over-utilization, and found them vnaccepble. Awarencss of wild:
life's plight developed after the tum of the century, deepening gradually into
serious Cuncer.

lin comparison towhist had been, only 4 few genenstions cardior, the contrast
was shocking and the region's growth and development had barely bogun
Climate, fertile solls, mod new water projects attracied millions of visitors whio
became permanent residents. Americans had become more mobile; the car wis
gquiclly chunging from the grear American luxury o the great American neces-
sity, and the West's “wide open spaces” bockoned. By the eve of World War 11,
conditions were ripe For a new wave of masshoe rosdindlding. glant agribusiness
enterprises, and industrial growih—all of which consumed more wildlife habi-
fat

The injection of Pittman-Roberison Federal Abd in Wikdiife Restoration
funds cxine dt a coitical tme for wildiifc in the Pacific Mountain System, Many
species had been externtinatod in some arcas and were barcly holding on in
others, Some had vanished aliogether from the entice region. The grizely was
cssentially gone from the Pacific States, save for a few strays in the North
Cascades. The pronghom antclope was all but chiminated from the native griss.
Lincls west of the Sierr-Cascade crest, 5 victim of market hunting, introduced
discascs, and fences ercoied by ranchers who feared competition with their
livestock, By 1915, bightorn sheep had disappeared from the Oregon Cascades,
aba vicrtkms of overhunting, competition from domestic stock, and disease; by
1025 phe same was true of bighan in the Washington Cascades; 8 lfew remmant
herds clung to life in the highest summits of the Sicers Nevada, What portion
survived of the once-grest focks of walerdow] can oaly be speculated.

Smate game agenches were never fush with funds; they struggled 1o mainiain
even the status guo, at o ime when the list of needs was expanding, Because
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prime wildlife habitat was being swallowed up by agriculiure and urban devel-
opment, one of the most important needs on the list was the purchase and
protection of land. The Pacific States stepped in with large amounts of the first
PFittman- Robentson money allotments and bought land for State wildlife manage-
ment argas, These areas have been expanded over the vears and now offer a wide
variety of public recreational opportunities which otherwise could have been
fost. More importantly for wildlife, in a number of ancas, the purchase and
management of the land was critical to the survival of particular specics. Each
vear hundreds of thowsands of P-R dollars are used to maintain wildlife manage-
ment arcas; this is one of the most consistent functions of PR money over the
vears. By managing habitats, they benefit many forms of wildlife.

Buying land was simple in comparison to the basic priority of the agencles:
the increase of game stocks, Little was known about even the most essential
needs of many animals; this made satisfving their rogquirements difficult. To deal
with this, Pittman-Robertson funds were directed towarnd research on “high
priority” species, notably, deer, elk, and other game animals, As management of
big game species, based upon this rescarch, became more effective, some of the
benefits spilled over to belp the predators who rely on them for food. Restora-
tion of prey populations and habitats undoubtedly was P-R's biggest suarmage-
mrit contribution to restoration of mountain lions and of all predators.

One of the beauties of the P-R program is its Aexibility. States can largely
determine where the moncy goes, depending on their specific needs. Califoraia,
for instance, with its enormous agricultune industry, chose to direct P-R dollars
toward a long-term investigation into the effects of pesticides and other frm-
based chemicals on fish and wildlife. Oregon, at about the same time, pat even
more moncy into developing a comprehensive 10-year plan for management of
hoth game and nongame specles, including predators. In Washington, where
some of the best upland game habitat is on private lands, a program was devel-
opeed 1o increase hunter access and to improve the accessed land. In a notewor-
thy effort, the State of Washington also carried out a long-term evaluation and
research project on its native cats, the bobeat, lynx, and mountain lon, with P-R
funding. The effort produced seme first-cver research results on the lvnx and a
valuable review of the distributions, biology, and regulations peraining to all
three cats.

Pacific States have also pot large elforts into restoring native species o ancas
where they had been eliminated. This can be an expensive process, requiring
large numbers of personned, costly equipment, and lots of time. In the end,
though, the benefits of such restoration efforis prove thelr worth when the
animals become established and begin to disperse once again oo their own,
Oregon, Washington, and California have all worked on re-introductions of
hbghorn sheep and pronghorn antelope. P-R funds have beought in sea otters
once again to their native offshore haome. After a long absence from all but the
most remote localities, beaver are again plentiful in most drainages because of
restoration programs and protective regulations, thanks in large part w PR
funding. The beaver's role in forest ecology still is not fully understood, but its
water impoundments clearly have improved habitars for many birds and mam-
mals of the Pacific Mountain System.

Potentially the biggest success story of re-introduction has been the tule
elk. a small subspecies uniguely adapted wo the low valleys of California, Thought
to have been exterminated at one time, 2 small population has been nursed back
to health and dispersed on State and Federal lands, Some of the most thriving
populations are on wikllife management areas bought and maintained with P-R
Funeds.
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A little-noticed, but highly important PR contribation has been in provid-
ing fiunds which enahle State wildlife managers o coondinate their activitics
with the Federal agencies controdling fully 45 percent of the band srea of Califor-
nikil, 52 percent of Oregon, 28 percent of Washington, and cven higher perceni-
ages in some other Western States. Major modifications proposed for these
national forest, pational park, BLM, military, or other Federal lands ane carcfully
serutinized by State biologists for potential impacts on wildlife habdaits, popls-
plons, and munagement plans

Possibly the gredtest 10U contribution, overall, s been the reliability of
funding to enable Stare wildlile ggencies to employ professiomils n cvery aspect
of wildlife mamagement. During recent years, the Smte agencies have tended
more and more to plan their research and management comprehensively, taking
an overall approach 1o both game and nongame wildiife. This systematic ap-

derives from the maxim thar cverything in the namural world s linked o
everything clse, whether ar not the Hnkage is resdily apparent, It is one of the
most promising developmonts of all.

The successes are encoureging aod casy to polng to, but the road wwildlife
restoration in the Pacific Mountain Reglon will be a long one. The wise use of
funds, both R and otherwise, s important, and must be done with a feel for the
prast, & vision of the futare, and 2 finger on the pulse of the public. With every
reinstated picoe, the public’s view of that restored landscape hocomes more
clear and enthusiasm for the effort mounts, Money has made possible the
scientific menns, & worthy goal lias supplied the enthustism, and the successes
have built growing support. Through well-directed research, carclul planning,
cautious implementation, and critical evaluation, the fature looks bright for our
wildlific beritage in the region.

This is all the more remirkable when one considers the region's 50-year
record of spectacular human growth, urbanizstion, and consumption of natural
resources, The mountain lion may be regarded as o key indicator of wildlife's
success in this region and throughout the Wese lis future prospects are not
unlimited, even in so buge and rgged a land; people and their activithes will
continue to press in on this predator and its prey, But coexistence of man and
mountain lion has been shown to be both possible and desinable, despite the
odds, Continued public support can make this a story we are proad to tell our
prandchibdren,
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Caribou: Alaska’s
Wilderness Nomads

by David R, Klein

Back in 1920, a young biologist named Olaes Muric was assigned by the
Biological Survey, forcrunner of the Fish and Wikdlife Service, 1o survey and
describe the moverments of caribou in the Tervitory of Alasks. D, Muric studied
caribon during the 1920' and wrote the Brst comprehensive monograph on the
species in Akaska. He went on (o a distinguished carcer as author of several books
om wildlife and served as president of the Wilderness Socicty.

On a crisp day in late April of 1923, Olaus Murle sat on a hiflside in the
mountins porth of Fairbanks and counted caribou streaming by in migration.
The long-legged, deer-like anbmals moved easily over the broad expanses of
soiow andd occasional patches of bare ground. Thelr broad hooves kept them
from sinking decply into the thawing snow; during the previous winter the wide
fore hooves had been ised as “shovels” o dig through the saow 1o obtain food.
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Most of the migrating caribou that Olaus Murie counted that day were adult
females, heavy with calves, on their way w the calving grounds and their
traditional summer range. These females weighed well over 200 pounds. Unlike
other female members of the deer family, they had antlers, and most would
retaln them until the time of calving in late May and carly June. Most bulls had
shed their larger antlers in early winter following the rutting season, and their
migration from winter to summer ranges would be later than that of the females.

Caribou are protected from the extreme cold of winter by a coat of long
hollow hairs with an underlayer of fine wool that provides excellent insulation.
The winter hair is shed in early summer. The new, brownish hair of summer and
autumn becomes bleached to a light gray by spring from long hours of exposure.

Olaus Muric estimated that the caribou flowing by him during that day in
1923 on their way o the calving grounds numbered 3,000, In 1920, on the basis
of reports from a number of ohservers during the migration of this herd, he had
estimated the size of this same Fortymile Caribou Herd 1o be more than $00,0040,
an estimate now believed to have been unrealistically high. Experience has
shown that accurate counts of large concentrations of milling and migrating
caribou are nearly impossible to obtain from the ground. Observers tend 1o
owerestimate, rather than underestimate, the numbers present.

Techniques for sccurate “censusing” of caribou populations have been
developed and refined since the 1960°s with the support of Pittman-Robertson
funds. Current methads involve intensive aerial surveys along fight ransects
during the post-calving period to obtain direct counts, as well as acrial photo-
graphs of concentrations of caribou. In addition, movement patterns of caribou
are now being plotted with the aid of the latest space technology. Recently
caribou in the remote northeastem corner of Alaska were captured, fitted with
radio transmitting collars and released to join the rest of the herd. Mercury
switches in the collars record activity of the caribou and the information is
stored via microchips. When a polar orbiting satellite passes overhead, radios in
the collars transmit bursis of information o the satellite. The satellite stores the
information until it can be retrmansmitted to a ground stagion, from which it is
sent by telephone to a computer in the office of a biologist in Fairbanks. The
information is then decoded 1o give the precise location of the animal and the
pattern of its activity during the interval between satellite passes. Migration
routes, rates of movement and activity patterns of caribou can now be automati-
cally recorded on a regular basis regardless of weather conditions that might
ground airplanes or intimidate pilots, Caribou management in Alaska has ad-
vanced a long way since Olans Murie sat on that hillside norcth of Fairbanks,

Historically, caribou were found throughout much of the Alaska mainland,
except the coastal forests of southeastern and south-central Alaska (habitat of
the Sitka black-tailed deer and the Alaska brown bear) and the low-lying delta
country of the lower Yukon and Kuskokwim rivers in western Alaska {which is
one of North America’s major goose, duck and brant breeding arcas and the site
of the 20-million-acre Yukon Delta National Wildlife Refuge, largest of all na-
tional wildlife refuges ). Caribou also are seldom found in the broad, low-lying
and forested valleys of the Yukon and Tanana rivers of Interior Alaska that
provide habitat for buge numbers of moose,

In summer, caribou are typically found in tundra areas, either north of the
tree line or in the alpine zone. Their summer diet consists mainly of grass-like
sedges, leaves of dwarf willow, and herbaceous plants. The mountains where
some of Alaska's caribou spend their summers are also the home of the white
Dall sheep. In winter, caribou usually move into open spruce forests south of the
tree line, to the foothills of mountain ranges, or to sub-alpine highlands.
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Lichens, often called reimdeer moss, sake up the major pontion of the
winter diet. Lichens are high in carbolydrates and are therefore a good source of
energy in winter. The availability of ground lichens depends targely upon the
depth and hardness of the snow cover through which the caribou must dig o
obitgin them, Caribou also feed on lichens that grow on troes bt these are more
comman in the pine and fir forests of Canuda than in the spruce forests of Aliska.
Caritsou winter distribution and movements are related to the distribution and
abiindance of lichens as well o8 v soow conditions

Winter forage appears to be the lmiting bottlencck in the annual caribou
food cycle. Not only does snow cover the forage, reyulning the animals w
capend energy in digging througdh it, but lichens arc very slow growing. Over
grazing of lichens, or wildfire, can reduce the availability of winter food for leng
peeriods, But lichen production may also decline in forests that have ot burmned
for hundreds of years. Thus forest ftees, alihough destructive to lichens on o
shortierm basis, appear pecessary for the longterm cycling of forests and
assoctated growth of lehens. Corrent fire control policies in Aleska vary with the
classlibcation of lands for their value o wildlife; important winter ranges for
caribou are among the highest prieritics for fire control, in contrast 1O mMoose
habitar, which requines more frequent buming to create the best availability of
dociduous shinbe that are imporiant nioose fonpge,

The species Rangifer tarendus, which inclugdes both caribou ond reindecr,
is present throughout the workds northernmost land areas, including Green-
land, the Canudian Arctic Islands and Cinadian meinkind, Alssks, Siberis,
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northern Russia, Scandinavia, and Spitzbergen. Historically caribou lived in
many of the northern tier of States from Maine w Washington, but in the
contiguous 48 States they are now limited o a few dogen mountain caribon
along the Canadizn border in ldaho and northeastern Washington, There arc
some physical differences among subspecies, but most are not readily apparent.

In Morth America, the native specics has been raditionally known as cari-
boms, while in the Old Warlkd, both the wild and domesticated forms are called
reindeer. Domestic reindeer that were introduced 1o Alaska from Siberia appar-
ently will interbreed with the native caribou if given the opportunity, and
caribou bulls have been used in the past (o add “new blood™ and (o increase the
baody size of Alaska reindeer.

The approximately 25,000 reindeer in western Alaska and 4,000 in Canada
near the Mackenziec River delta are the result of impors from Siberia oo Alaska
around the turn of the kast century. The original introductions were authorized
by the LS. Congress in the hope of alleviating food shortages among Eskimos in
northweestern Alasha, sssociated with scarcity of caribou throughout that region.
Large fluctuations in population size are characteristic of caribou, and they
remain vitally important as food for many Eskimos and Indians,

Alaska’s Lurge caribou herds have been looked upon by Alaskans and other
Americans as safely distant from most human activity. This may have been true
two decades ago, but no longer; the land is being partitioned for a variety of uses,
and portions of the once-remote caribou rangelands are the scene of intensive
oll exploration and development. Recent changes in land use categorics that
have occurred in Alaska are the product of several Congressional Acts. This
legistation was stimulated chicfly by the discovery of huge oil reserves at
Prudhoe Bay, requiring a clarification of the legal stagus of Alaska lands before an
ol pipeline could be built. The Alaska Native Clams Settlement Act of 1971 and
the Alaska MNatipnal Interest Lands Conservation Act of 1980 brought about
major changes in land status all aoross the State, These bows accelerated the
partithoning of Alaskan lands—equal in area (o one-fifth of the rest of the United
States and until recent vears almost all Federally owned—among Mative, State
and Federal agencies, with proposed uses ranging from mining and oil develop-
ment i national parks with wilderncss status, Under terms of the Alaska State-
hoodd Act of 1959 the new State had already been granted the right oo select for
its oovn pses some 104 million acres, nearly 28 peroent of the total land area.

Coincident with accelerated ofl and gas exploration and development in
northern Alasks during the 1970's was the mpid decling of the Western Arctic
Caribow Herd, which in 1970 had numbered approscimately 240,000 and ocou-
pied a vast arca of 140,000 square miles in the norhevestern cormier of the State.
This herd, at the time the lirgest on the conginent, dwindled o 50,0600 1o 60,000
animals by 1976, Several other Alaskan caribou herds also experienced declines
during this same period.

Prior to 1976, the ‘Western Arctic Herd hasd supplicd over 20,000 caribou
annually o nearly 10,000 residents in 30 Alaska Native villages from Basrow o
Kotzebue. Traditionally many of these Eskimos and Indians depended upon
caribow as a basis of their subsistence life style, and there were vinually no
regulations restricting their hunting. On the basis of acrial censuses conducted
by the Alaska Department of Fish and Game with P-R funding and Involvement of
Natives in the survey flights, the harvest of caribou from the Western Arctic Herd
was curtailed during the winter of 1976-77, The Alaska Board of Game estab-
lished strict quotas and allotted harvests to villages on the basis of need. Restric-
tions on the Natives' traditional way of life by an impersonal governmental
agency | B miles away in the State capital in Juneai were viewed with hostilicy
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in the atmosphere of renewed cultural pride that characterized the era following
passage of the Native Clalms Settlement Act in 1971 However, involvement of
the local Natives in survey fights and in the allocation of harvest quotas smong
the villages helped o resolve this management problem,

The Western Arctic Herd recovercd rapldly from its alarming decline and is
currently sustaining an annual hunter harvest of well over 10,000 animals, It
now oumbers approximately 170,000 and has resumed its importance to the
well-being of the Indians and Fskimos of northwestern Alasks. The recovery of
this herd o bts former productivity stands as an examgple of ow weildlife
management in Alaska has matured along with the dynamic changes that have
overtaken the State in the past two decades. Thanks 1o the support provided by
PR funds, intensive investigations of the Western Arctic Hend were carried out,
and Native peoples were involved direcily in the management decisions that led
1o the herd's recovery,

The decline of the Western Arctic Herd, as well as several other Alaskan and
Canadian caribo herds in the 1970%, was alarming but the cruses were not well
understood, In some cases, poor call suarvival as a resul of bad weather seemed
to be involved, while other herds saffered from over-hanting and heavy losses to
predators. Most often several factors, acting jointly, tipped the seales against the
caribou and started the declines. Although Indian and Eskimo hunters, foimed by
people who were unfamiliar with the facts, were inclined 1o blame the decline of
the Western Arctic Caribou Herd on North Slope ofl development and the
construction of the TransAlalka Pipeling, there is 0o evidenee 1o suppon this
view, Formunately Prudhoe Bay, where the major oll development activity oc-
curred, as well as the pipeline route, lic east of the mnge of the Westem Arctic
Herd and west of the range of the Porcupine Carlbou Herd, Alaska's second
farges

Considerable rescarch has been carricd out with both P-R funding and oil
indusiry suppon on the relatively small Central Arctic Herd of about 15,000
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anbmals on the North Slope in the vicinity of the Trans-Alaska Pipeline and its
parallel haul road. This research hos shown that odl feld developmient sod the
Pipetine Corridor have altered caribon movements and caused a local decrease
in use of ther rangelands. Females sccompaniod by young show the strongest
reaction and tend 1o avoid the roads, pipelines, and oil ekd structures. Never-
theless, the Central Arctic Herd has continued o increase. Bur it should be
recognized thar the influence of petroleum development on the herd is ex-
tremely difficudt o mssess; the situation is complicated by o simultaneows redoe.
tion of wolf pumbers in the arca through capping and shooting adjacent o the
pipeling huul road, and by lack of hisorical daia on the stus of the herd, The
Iong-term effects of ofl development on these caribot vemain 1o be asscssed,
The Porcupine Herd, of approximacely 150,000 curibou, migrates between
Aluska and Canada, and occupies rangelsnds in the Arctic National ‘Wildlife
Hefuge to the cast of the Trans-Alagka Pipeline Cormridor. The Porcupine Herd
(which geis its peculiar name firom 8 major fiver It crosses 0 s annual migra-
ithor ) wais one of the few Alask=n carbou berds that remained large and produc-
tive during the 1970°s when many other herds were declining. This herd,
howvever, may be threatened by Riture oll and gas development. Exploratory
drilling on the coastal plain of the Arctic National Wildlife Refuge may be
authorized by Congress under the terms of the 1980 Alaska National Interest
Lands Conservation Act. And the Dempster Highway, extending from Dawson in
the Yukon Territory (o Inuvik on the MacKenzie River delia in Canada’s North-
woest Territories, cuts acroms portions of the Porcupine Herd's winter rooge and
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migratory routes. This transportation corridor may be used in the future for
pipelines to transport Beaufort Sea oil and gas. Harbor facilities and oil field
staging areas are also being planncd for the coastal plain of northern Yukon
Territory, an important summer grazgng arca for Porcupine Herd caribou,

This caribou herd is hunted by Eskimos from the village of Kakiovik on
Alaska's north coast and by Indians from Arctic Village south of the Brooks
Range. In adjacent Canada, Indians from Old Crow on the upper Porcupine River
have traditionally hunted this herd. In addition, several Native villages on the
lower Mackensc River, as well as mindng communitics in the Yukon, have access
to the herd via the Dempster Highway, and hunting of caribou by these people is
expected W increase,

Research into the ecology and population dynamics of the Porcupine Cari-
bou Herd has been jointly carried out in both Alaska and adjzcent Yukon
Territory through close cooperation of the Alaska Department of Fish and Game,
the U5, Fish and Wildlife Service, the Yukon Wildlife Branch and the Canadian
Wildlife Service., This work has been guided and coordinated by an ad hoc
technical committes, whose members include biologists from all of the cooper-
ating agencies and the University of Alaska. The close international cooperation
that hias characterized the collection of data necessary for proper managenmcnt
of the Porcupine Caribou Herd has been a voluntary cffort on the part of
biologists working on a common wildlife resource. There is need, however, for
an international treaty between the United States and Canada to assure the
continued well-being of the herd, A treaty is nocessary o ensure the protection
of critical habitats, such as the calving grounds, insect relief areas on the summer
range, and the winter lichen ranges. A treaty is also necessary to provide a basis
fior allocation of hunting quotas berwoeen the two countrics, Native groups in
both Alaska and Canada have recently pledged their support for a treaty, and
negotiations have now been initiated by the two countries to develop specific
terms and conditions,

Five major caribou herds in Alaska have each exceeded 25,000 animals in
the past three decades, and all but the Porcupine Herd have experienced wide
population fuctuations. The Nelchina Herd, which numbered 70,000 in the
196415, has been the most heavily hunted herd in the State, [t declined in the late
1960% and early 1970 after reaching a very high density. Studics of range
vegetation, especially of lichens, were begun in the 1950 through PR funding,
Permancnt enclosures, plots and transects have enabled long-term studies of
vegetation changes. These have shown that the high density of caribou coincid-
el with a reduction in lichens, The decline of this herd was scocleraned by heavy
hunting pressure with a high annual loss of wounded animals. Unfortanately, the
magnitude of the decline was not promptly recognized by biologists of the
Alaska Department of Fish and Game, Predators are also belioved to be afactor in
the herd’s decline, When the herd had fallen o about 10,000 animals, very
pestrictive bunting regulations were adopted and more intensive siudy of the
effects of woll predation was undertaken with P-R funding. The decline was
halted and the herd has now increased to nearky 30,000 animals,

Several other Alaskan caribou herds that declined to bow levels in the
1970 have again begun to increase. The size of the Fortymile Herd, although
overestimated by Olaus Murie a hall century earlier, undoubtedly was very large
and may well have numbered over 200,000, By the early 1950°s this herd had
declined o an estimated 50,000 andmals, and by the mid-1970' w5000,
Because of its reduced size it was particularly vulnerable 1o predation by wolves
and by grizzly bears on the calving grounds. Hunting restrictions, an apparently
concurrent decline in wolf numbers, and favorable winters all probably com-
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hined to enalde 8 recent recovery of tie herd vo abour 14,000, The extremely
large size of this herd 60 vears ago was apparently an abhonormal high; overgrazing
anid Fractuaring aof the herd muy have contributed o is decline,

The Denall Herd, oocupying rangelands mostly within Bemali Nadkonal Park
{ formerly ML McKinley Matlonal Park’) nombered 25000 1 30,000 in the
1930 and 1940%. Adall Murle, brother of Cdaus, made the counts amnd stodied
the ecology of this herd while he was a hiologist for the National Park Service.
The herd declined wo 15,0600 in the mid- VR0 and contiabod @ steady decline
iy s plwriingly low level of 1000 mmimals in the loie 1970% The causes of this
decking gre mone obscure than those for the gther herds; Hikee the others, howey-
er, this herd appears to be once again on the increasc, and by 1985 it had
reached 2,400 animals.

The historically smaller Alsskan herds, for the most part, have remodned
stable or increased stowly during the past few decades. The Alaska Peninsula
hierd, which is belicved o have been derived from a mixing of caribou with
ahandoned reindeer, recovered from an extremcly low level in the 1940's and is
nirw thowght o number approximately 30,000, including 5000 on Unimak
Iskand. Caribou introduced to the Kenal Peninsuls and Adak sl o ihe 1960's
through PR support have been expanding and now number approximately 450
andl 3040, pespectively. Caribou had occurred on the Keroi Peninsala ol just
biefore the twrn of the last century when extensive fires burmed over much of
their range, destroying lichens in the wintering areas, Overhunting by miners
apparently climinated the remaining caribow. The forest fires transformed e
spruce forests into second-growth stands of willow, hirch, and aspen that pro-
vided excellent winter food for moose. The subsequent expansion of the moose
population on the Kenal Perdnsula made i famous throaghout Noril America
fior s sabundant and very large moosc, thus attracting the first major influx of
trophy hunters to Alaska in the carly 1900',
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The large size of some caribou herds in the past in relation to their available
range may have caused the subsequent declines through overgrazing of the
highest quality forage. If lichens on the winter range are removed more apidly
than they can be replaced by annual growth, caribou in winter concentration
areas may be foreed o compete with one another for the remaining lichens, This
may weaken the caribou, resulting in lower raves of reproduction and survival,
The inflated populations of caribou in the past may have been the result of a
series of fvorable winters as well as reduced woll predaton during the era
when wolves were hunted extensively from aircraft. Overgrazing and heigh-
tened competition for available food may have been intensified in some arcas by
forest fires, which forced the animals to concentrate during winter, Periods of
caribou scarcity and abundance are not peculiar to fecent times; they also
occurred before the advent of frearms, mochanized cquipmicnt, wolf conteol
programs, and human-caused forest fircs,

When a caribou herd is declining because of a food shortage, the decling
gains a momentum that is not casily stopped, Sustained hunting and predation
tenid to accelerate the decline. Moderate levels of hunting and predation may
have had little effect on a large, expanding population, but these same levels of
mortality may bring a declining herd to very low levels within a few years., In the
CIREmE Case, recovery may toquine virteal total protection from both hunting
andd wolves.

The killing of wolves is an issue that fires people with emotion. In the
concern over the well-being of the wolf, the importance of caribou to the wolf is
frequently forgotten, IF caribou populations decline, the wolves that prey upon
them also face a corresponding decline because caribou are a primary food of
the wolf. Recovery of caribou from population lows is limited by their relatively
o breeding potential. Female caribou bear only one calfl per year under the
best of circumstances, while wolves at their best average six o cight young ina
litter. Wolf populations do tend to fluctuare with changing abundance of their
prey. However, it is possible for wolf numbers to remain high locally when
caribou herds decline if moose or other wildlife are available as alternative prey.
Woll populations in Alaska today, unlike those in most other States, remain
healthy and relatively stable with no threat of extinction. Their habicag and prey
populations have nod as yet been greatly influenced by human activities, and
wolves generate little conflict with Alaska's domestic livestock.

Wolves, however, are ot the only predators of caribow. Through P-R
funding, studies of the causes of death of caribou calves have been carried out
using spectal radio-transmitting collars that alter their signal when an animal is
no longer active. This has enabled biologisis to determine that grizzly bears are
the most serious predators on some calving grounds. Golden eagles also tend wo
congregate on caribou calving grounds and prey on very young calves.

Often overlooked in the concern for existing herds of caribou in Alaska are
the numerous lecal extinctions of caribou herds that occurred around the turm
of the century. Extinctions occurred on the Seward and Kenai Peninsulas, as well
as in the Kilbuk and Kuskokwim Mountains, the Mulato Hills, and on Munivak
Island. The widespread introduction of fircarms among the Matives and the
demand for meat by whalers, prospectors, and miners were important, if not the
primary factors in these local extinctions. Reindeer were oltimately introduced
to many of these areas and, in somc instances, thelr presence contributed to the
local decline of caribou and prevented the natural re-establishment of caribou
from adjacent arcas.

In recent years, caribou have dispersed back into the Koskokwim
Mountains and have been successfully re-introduced to the Kenai Peninsula
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Caribou remain absent from several other arcas they formerly inhabited cven
though reindeer herding has declined greatly since the early 1930's, During the
deep decline of the Western Arctic Caribou Herd in the 1970, Eskimos in
northwestern Alaska showed a renewed interest in reindeer as an altemative
mcat source and as a basis for expanding their cash economy, There was a major
effort (o expand the reindeer industry into rangelands of the Western Arcric
Caribou Herd with both Federal and State support. The prospect of using rein-
deer as an interim source of meat to lessen human impact on the recovering
caribou herd appearcd superficially to be an ideal solution o an awkward
problem. This solution, however, had a “Catch 227 clause. Reindeer and caribou
cat the same foods; therefore, successful expansion of the reindeer industry into
caribou ranges would ultimately force caribou out. Reindeer and caribou not
only compete for the same foods, but the presence of caribou around domestic
reindeer makes herding cxtremely difficult. Also, wolves may follow the caribon
and gquickly learn to prey on reindeer, Reindeer herders ane quite familiar with
these problems and work hard 1o keep caribou away from their herds, often by
shooting them. In the Soviet Union, wild reindeer have been systematically
climinated from arcas where intensive reindecr herding is practiced.

Establishing reindeer on caribou range is therefore not a satisfactory solu-
tion to problems of caribou shortage, Instead, it tends to result in permanent loss
of caribou as a natural part of the environment and as the basis of a traditional
subsistence cconomy and culture, In fact, the proposed use of caribou range-
lancs for reindeer hushandry in northwestern Alaska totally loses its appeal
when one realizes that the Western Arctic Caribou Herd provides a subsistence
base for poople in 30 communities over a 140 000-scuare-mile area, while
reindeer hushandry under the most optimistic projections could only mect the
needs of a fow of these villages.

When the future of caribou is viewed within the context of present-day
Alaska, with the prospect of continued widespread energy development, chang-
ing land status, changing rural life styles, and an increasing human population,
there is clearly cause for concern. The habitat of caribou in Alaska, at least up to
now, has remained vinmwally intact, and past population declines have been
reversed. But it is not at all clear whether extensive tracts of vnaltered land can
be maintained for caribou in the future. Caribou are a *wilderness species™ that
require large expanses of unaltered natural habitat, free of obstructions to their
movements and without excessive human disturbance.

Caribou in North America have declined with the advancing frontiers of
human development, in contrast to certain other, more adaptable wildlife. For
example, white-tailed deer thrive in seoond-growth forests and the forest-field
edge, and have increased their numbers and range with the cutting of forests and
development of agriculture. But caribou, formerly present in 11 of the Morthen
Tier Statcs, have virually disappeared from the “lower 48.7 In winter, the few
survivors depend on troe lichens of the subalpine forest, which are increasingly
being logged. Although in the Canadian North caribou have increased dramatic-
ally in recent years, they have been climinated from cxtensive areas in the
southern portions of the provinces through habitat alteration and through
parasitism by the brain worm carried by white-talled deer which are relatively
Fesistant o its presence.

A similar but more extensive pattern of reduction of wild reindeer has
occurred in Scandinavia and the Soviet Union, but with competition from
domestic reindecr husbandry playing a more important role. In Norway, the few
remaining populations of wild reindeer are threatencd by extensive hydroclec-
tric developments that are flooding their rangelands and blocking migrations. In
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A view of a map of Alaska shewing recent changes in land ownership and
political jurisdiction gquickly demolishes the nabve assumption that Alaskan
caribon rangelands are secure in thelr remoteness from human influcnce. Such
legal boundaries bear Tittle or no resemblance o the mutural features or condi-
tion of the land. The recent and contiouing carving up of the land among a
multitude of Stwe and Federal agencies and native corporations has already
hrought about changes in land use. Plans for large-scale development, including
hydroclectric projects, large mines with connecting roads, and sdditional ofl
ficlds, are on the drdng bowrd for many of these arcas. These new land uses are
bound to change the ecosystems, and inevitably will affect the caribou which are
tnseparable elemenis of these systems.

The new national parks and wildiife refuges sct up under the 1980 Alxska
Mathonal Interest Lands Conservation Act are large compared ta those in other
States, and they protect important components of caribou babitat n Alaska
However, such protoctive status will not guarantee the survival of the major
caribou herds. Although the Gates of the Arctic National Park, Kobuk Vallcy
Mational Park, Selawik National Wildlife Refuge, and Moatak National Preserve all
offer protection to importam compoenents of the range of the Western Arctie
Caribou Herd, they callectively fall far short of providing protection for the
entire land arca used by this herd,
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The land classification prooess resulting from the Alaska Native Clatms
Scttlement Act and the Alasks National Intercst Lands Conservation Act has
resulted in the protection of extensive wreas of wildlife habimae At the same time,
however, these lows and the Alaska Stitchood Act dlso provide for mining and
petroleum  development, reindeer herding, development of transportation
corridors, and other activities on intervening linds. Caribou recognize no
boundaries of land use or of administrative suthority. Their anoual ravels of
hundreds of miles take them through different ecosysiems, from wintering
prounds (o specific calving arcas, summer grazing lind, and coxstal or mountain
areas whete cool, windy conditions provide relief from insects. In the process,
they may grase and travel across national park and wildlife refuge lands, bt
other impartant components of the rangelands they use may not be protected.

Experience with the Trans-Alaska Oil Pipeline as well as knowledge of
pipelines, highways, and milroads @n other porthern reglons of the workd indi-
cate that transpontation corridors may intedere with the free movements of
caribow. Extensive development of additionil transporation coeridors in Alaska
may ultimately lesd o major disruptions of canibou range use pamterns or
migrations. Similarly, other lind use activities such as reindeer herding and
certin types of mining and oil exploraton and development may work oo the
serious detriment of caribou.

It has been suggested that migratory dismiptions may mercly fracture the
large caribou herds, leading o more small herds of 2 non-migratory nature.
Relatively small berds do exist in the mountainous reglons of central and
southern Alxsks where winter range occurs in close proximity 1o alpine summer
range; but for the large Porcupine and Western Arctic herds, the primary winter
ranges lie in the open spruce forests and shrublands south of the Brooks Range,
while calving grounds and summering arcas are hundreeds of miles nocth on the
tundra bevond the Brooks Range. If these great herds cannot move freely
between essential compooents of their range, thelr populations can survive only
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s mere fractions of their poovious stee, and we will have lost 8 unigise resource
unparalicled except in the grasalands of East Africa

A possible solution to the problem of caribon management under the
complex land ownership pattern that s emerging in Alisks is o establish o
procedure of cooperative management involving all Lind owners. Such 3 system
could slso help i managing other wildlifie where halian units extend aoross
administrative boundaries, or where the dnimals themscives eeadily travil
peross these boumdarics.

Only a small peroentage of carllou habitat in Altska i Stbe-owned; most is
uider the junsdiction of agencles of the Deparument of the lnterior or Nagive
village or regional corporations, However, the Alpska Deparoment of Fish and
Game, using PR funds, has designated critical wildiife habitat areas for cariboo
snd most other wildlife species throughout Alaska. This classification of Lands
serves (o focus anention on special wildlife values inherent in the speciiic ancas
imvolved. It ks used by both State and Foderl agencies in evaluating permit
requests for proposed lind use activithes, The designation of critical habituts by
the Alaska Department of Fish and Game, however, places no begal constraints
o tand use practices i the lands involnod are not in Siaie ownership.

Effective wildlile management that will guarantes the continued welfare
and productivity of animal populations must ensure that the habitat is protected.
1 the majestic herds af crribou that hove been so much 2 par of the Aliskan
landscape in the past arc to remein s dyoamic clements of our nonthem
ecosystems, provision must be made for the cooperative management of cari-
bow range lands both within the State and nadjpcent Canada. Only i that way
can caribon, and other living resources that transcend artificial boundarics we
impose upon the land, escape being forfelted in Byvor of development schemes
or localized management objectives. Within natural systiems, the value of the
whole invariably exceeds the sion of the parts.
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Hunter Education: Safety
and Responsibility

by Jim Jones, F.E. "Bud” Eyman, Frank Dishrow and Homer Moe

Young Doug Hunter, on 3 cool and crisp autumn day, carefully removed &
lightweight 20 gauge double-barreled shotgun from the gan rack and cagerty
moved toward the front door, With ammunition in his unting jacket, blaze
orange cap and vest, Doug was an impressive sight to his pareats and younger
brothers on this, his first unsupervised hunting experience. Although Doug's
thoughts were an the cottentall rabbits and ring-necked phoasants and a day in
the field, his parcats were very concomed about his personal safety, Will he be
injured or injure someone elsc? Will he violate the laws Will he damage property
or livestock? No, Doug returned home after s sucoessiul bunt with a couple of
rabbits and one pheasant. Actually, he limited out with four mbbis amd wo
pheasants; however, he shared his harvest with the landowner where he hunted.
Oh yves, Doug also helped the landowner returm several cows thae had strayed
from the Earm, thanks to a thoughtiess kunter who had left a gate open. As Doug
completed his story of the day’s hunt oo his faher, he concluded with, “The
hunter whio left the gate open sure could use the hunter education eourse | ook
Last month,”

Hunting is one of the most time-honored activitios of the human species,
Pictorial accounts of hunting expeditions are found on the walls of caves inhabit-
od by our prehistoric ancestors, Barly written accounts of hunting activites are
found in the historical writings of the ancient Babylonians and Egyptians, and in
the Old Testament. Hunting. both for food and recreation, played o mijor part in
the lives of American Indians and the European sciilers who moved in on their
territory, leaving indelible imprints on the cultures of both, Avoidable sccidents
occurred frequently, too, but life itselfl was a dangerons gamble it best—espec:
fally at the edges of human settioment. Only after the frontier disappeared, and
wild game became scarce, did attinudes about hunting begin to undergo change.

First came a revalsion agalnst himting for profit—market hunting—beciuse
it clearly menaced the wild game that remained. State laws, followed by the
Federal Lacy Act, outlawed it. Stares also adopted bag limits and hunting seasons,
but enforcement was spotty and weak; wildlife did not recover. Genuine sports-
men began (o be outraged by the behavior of hunters they called “meat hogs™
and “slobs.” At the 1906 mecting of the parent organization of the present
International Association of Fish and Wildlife Agencies (IAPWA ), Chardes Joslyn
of Michigan voiced alarm over greedy hunters who killed hundreds of ducks
daily without concemn for the future of the species, rpesponsible hunter behay-
for prompied Seth Gordon 1o develop a code of ethics that was published by the
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lznak Walton League in 1928, emphasizing safety, respect for others, respect for
praperty rights, and respect for wildlife, Good sportsmen applanded and were
impresscd. Others went on doing whatever they could get away with. Eventual-
ly, It was concern for bunan saficty that led (o sevious petion by the Staies towaed
the twin goals of safcty and sportsmanship.

During the post-Waorkd War [ poriod, when milllons of new huniers were
gatng aficld, 4 sharp increase in honting accidents led several Siates 1o initiite
firearmis safcty courses. In New York, a sportsmen’s organization, alarmed at the
rising mumber of aceidents, prompied passage of the first hunter safety Law in
1948, This low requined that ald first-ime hunters be trained in the safe handling
of fircarma to obtain a hunting permit. Other States were to follow New York's
lead. Although progress was slow at first, ncarly 18 million men and women
nanonwide hud, by the mid- 1980, reoclved State-spomsoned trainbag in hunter
safery mnd ethics.

Invaluable assistance came during the curly years from the National Rifle
Asspciation [BNHA) which supplicd New York and other Stutes, at their own
recuest, with instructons and trainkng materials, Thie NRA Uniform Hunter Cisi-
alry Report, established earky in 1948, was designed to collect information about
the causes of hunting accidents. [t became the base upon which NRA, in cooper-
ation with the Matlonal Education Association, developed the first standardized
hunter safety course offered by the States in 1948-49. The NRA also provided
prrogram peoordkeepling servicos and recruited voluntecr instructors  from
among is membership,

Other States soon recogrized the need to train bunters and  climinare
problems associated with hunting, By 1970, 33 States had developed and imple-
mented & hunter safety course that was funded and operated entirely by State
resources. With the increased ability of the States to manage their programs, the
role of the NRA as administrator and recondkecper diminished,

Mecanwhile, it became apparent that something more than safe fircarms
hiindling was needed. States began developing their own specifically mrgeted
educational materials and new subject areas were pdded to their programs,
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Why Call Them Sportsmen?
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including hunter responsibility, the bunter's role in conservation, survival, wild-
life mumagement, bowhunting, musdeloading, wildlife identification and first
aid. In 1966, the NRA led the way toward an expanded national program by
sponsoring the first Hunter Safety/Education Coordinators Workshop, an annual
event that continues today,

Prior 1 1970, a5 we have noted, all training of hunters was funded by the
States without Federal assistance. However, on Ociober 23, 1970, President
Richard Nixon signed Public Law 91-503 amending the Pittman-Robertson
(P-R) Act to provide funds to the States for hunter safety programs and for the
construction, operation and maintenance of public mrget rnges. These now
monics were generated through a 10 percent manufacturer's exeise tax on
handguns and, in 1973, an 11 percent excise tax was added 1o archery equip-
ment, split 50-50 berween wildlife restoration and hunter training. These new-
found dollirs provided the opportunity to strengthen the States” hunter training

Matiomwide, hunter education has progressed from basic fircarms safety (o
a more inclusive course covering almost all aspects of hunter responsibility,
Now there s strong emphasis on hunting-related problems and their solutions,
starting with the fundamentals of safety, knowledge and understanding of hant-
ing equipment, and the responsibilities of the bunter. All States are encouraged
o develop hunter rainig programs based on identificd needs so thar the
maximum benefits of thar training effon can be realized,

P-R funds are used 1o purchase student textbooks, instructor teaching aicds,
firearms and archery equipment for safe handling and live practice firing experi-
ence, films, portsble target ranges, boats, motor vehicles and numerous other
items necessary to develop safie and proficient honters.
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Hunter education classes are conducted in homes. schools, fire stations,
churches, mecting halls or wherever space exists. Where the PR assisted course
is offered, it ks reguired 1o be available 1o cveryone regardiess of race, creed,
religton, color, sex, or physical handicap. Conrses aoe taight in arban arens as
well as ruril regions,

The hackbone of hunter education is the cadee of more than 45 (00 yalun-
teer instructors throughout the Nation. Each has his or her own personal reasons
for devotimg countless hours to this unpakd work. Volunteers may be male or
female, young o old, even a hishand-wife weam, where hunting is a family-
oriented activity. Yolunteers have diverse backgrounds which include cvery
conceivible accupation and trade, such as doctors, veachers, kiwyers, skilled
and wnskilled workers, and retired individuals. Each devotes an average of more
than a week's work each year w hunter edocarion, Together they coptribute
nearly 325 million worth of volunteer services annually natiomwide.

It is the responsihility of the State to recouin and certify qualified instructors
and provide themn with adequate materials and equipment. Sinoe instrectons
must demonstrate their knowlodge and proficiency, they may be provided
traindng in effective teaching technigues, use and care of uudic-visual materials,
classronm management, and, if necessary, the safe and proper use of hunting
equipment. Although they are volunteers, they do eepresent the Stite wildlife

During the carly years of Federal participation, the Staes” offerings varied
from 4 1o 16 hours of classroom activities. To assist the States” effons 1o expand
trainkng, the Federal Add Dhivision of the US, Fish and Wildlife Service set a
requirement of at least 6 classroom hours, beginning in 1973, With greater
emphasis on the need to beighten awireness snd knowledge of unter responsi-
bility, supparted by a study of hunter education by the International Associaton
of Fish and wilillife Agencies in 1981, the Federal Al requirement was increased
froom 6 hours to 10 hours of iraining beginning October 1, 1985,
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Hunter education emphasizes the need for students 1o ncrease thelr sense
of individual responsiblity as well as their knowledge about hunting, Stodents
are provided an opponunity (o develop a decp appreciation for our natel
resouwrnces in addition to training in how o deal with emergency sinuations in the
fickd, knowledge of the game being bunted, speckes identification, and the
proper care and processing of the animal after it s mken

Sevieral States offer advanced lunter education to address specific problems
or nocds. Missourl Is currently presenting # scries of special turkey hunting
scainars (o stem the rising accident rate among turkey hunters. Colorado is
using a serics of big game seminars to improve hunter behavior and hunter-
landowner relationships, Several Northeastesn States include waterfow] hunting
seminars o curtall the decline of the black duck. Finally, special advanced
training programs are used (o introdoce new regulations designed 1o minimize 2
hunting problem cither locally or statewide.
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A major task of hunter education is o teach hunters to continually police
their ranks in an cifort o climinate unsafe practices and such unsportsmanlike
behavior as spotlighting, hunting without a license, disregard for game laws or
bag limits, and trespassing, among the most commaon violations.

Despite the accomplishments that have already been made inhunter educa-
tion, we have a long way to go. Psychologists note that 1o make a significant
impact on the attitudes and behavior patterns of hunters, they must be educated
at a very carly age, with periodic retraining as they grow and mature into
adulthood. At elementary grade levels, students should: (1) be tught the
fundamentals of wildlife management; { 2) begin to appreciate the meaning of
wildlife conservation; and { 3 ) become aware of the need always 1o exhibit good
outdoor ethics, The new and the seasoned hunter alike must learn that sustain-
ing substantial wildlife populations depends on preserving and maintaining
adequate amounts of prime habitat in a good clean environment.

The well-informed hunter knows about wildlife management, woodsman-
ship and woodcraft, and wildlife signs. He or she also has the best chance of
belng sucoeedul and will probably continue to hunt.

The 1970 amendment to P-R which provided funding for hunter education
also authorized Federal assistance in the development of target ranges. Congress
recognized that in order to train safe, responsible, knowledgeable and involved
hunters, demonstration of one’s ability with firearms would require live practice
firing and hands-on experience. To reach this goal would require safe shooting
facilities. Since the number of existing shooting ranges appeared 10 be inade-
queale, States were encouraged to develop suitable facilities,

Today, with the assistance of P-R, public shooting facilities arc becoming an
integral part of the States” hunter education programs. They vary from indoor
small-bore rifle and pellet gun facilities to large multi-use shooting/training
complexes. In many cases, however, a range will simply consist of a safe shooting
site im some remobe arei. In addition to development, ranges are often leased or
rented from sporismens clubs, Aside from requiring a safe place to practice with
firearms or archery equipment, the kv stipulates that the facility be available for
hunter training and open 1o the public.

Hunter education has clearly proved itself in the area of safety. Accident
statistics are analyzed and disseminated so that problem arcas may be identified
amdd addressed without delay, Research is often performed o find ways to solve
specific hunting problems, The use of “blaze orange™ caps, vests, and coats is one
of many improvements in hunting equipment that grew out of the need o
reduce accidents. In addition to the handling of firearms, safety includes such
areas as how to handbe boats used by hunters, the use of black powder and
bowhunting equipment, survival, home firearms safety, handling and reloading
of armmunition, terrain conditions, and first akd. Porther, many States are attempi-
ing to reduce the number of heart artacks and other disabling ailments by
focusing on the physical condition of hunters. They are also addressing the
hunter's ability to use a map and compass and 10 deal with hearing and visual
impairments when aficld,

Under the current program, more than 700,000 hanters are trained cach
year. By the mid-1980's, successful completion of the course was a requirement
for obtaining a hunting license in 36 States, and available for voluntary participa-
tion in the other 14 States,

Considering the number of hunters aficld, hunting is no longer the danger-
ous sport it used to be, and it continues 1o become safer. For example, Wisconsin
reports that during the first half of the 1980's, fatal deer hunting accidents
decreased by 60 percent compared to the same period in the 1970%.
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The following chart comparces the number of hunting-related accidents
ower a 10-year period in States sclected at random.

COMPARISON OF HUNTING ACCIDENTS
1974-1984

Accidents Accldenis Per

Sane _Year  Fatal  Non:Faial 100,000 Licensees
Veah 1974 5 8 .80
1984 0 b 369
Mew Mexlco 1974 L] h 2046
1 L 3 340
Fansas 1974 £ x 1185
1984 o a2 12.86
Mary land 1974 b EL 1947
1984 @ pi| 12.14
Nebraska 1974 F4 i 18.08
1984 | 13 B

Training beginning hunters in fircarms safety is an area that will continue to
require emphiasis, As long as huning accidents ooour, the pressure and demand
to reduce or climinate them will continue. In addition, future resource
managers will become more dependent on education o increase public
awareness of the importance of the hunter in the ol wildlife management
scheme,

Since hunting is a key clement in sound wildlife mansgement, and the
future of hunting lics in acceptable behavior by hunters, it is imperative that
support for hunter educarion come from the hunting pulslic, hunting and shoot-
ing organizations, the shooting sports industry and especially from wildlife
agency administrators. Success will depend on their commitment—a strong,
sincere and positive attitude toward the hunter education program and its goal
of producing an informed, responsible hunter. Empliasis must be placed on
developing well-tralned hunters who practice an ethical and moral attitude
toward wildlife, the land, other people including fellow hunters, and themselves
before, during, and after the hunt,

States that expose hunter cducation students o proven training technigues
will have the most successful programs. The most effective technigques include
placing the student in realistic hunting situations where he or she is forced o
make critical decisions—with these decisions being weighed carcfully and
thoughtfully by their peers to determine whether or not they are acceptable 1o
the majority. Stedents exposed to this type of teaching are more Hiely 1o make
miature and ethical choices while hunting.

Keeping Current

Continued training of professionals in the field of hunter education is also
necessary if they are to keep up with the “state of the art.” In addition, the
volunteer instructors need more advanced training if they are to cope with the
meoie complex resource issucs that are antcipated for the future. To quote the
late Fred Evenden, “Success in these directions will assure continuation of
wildlife resources and the agency's rights to manage those resources and assufe
the future existence of the sport of hunting.”
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The Fish and Wildlife Service's Federil Ald Division, which administers PR,
is presently working with the States, the National Rifle Association, the North
American Association of Hunter Safety Coordinators and the International Asso-
ciation of Fish and Wildlife Apencies to standardize Stute hunter training
programs amd the hunting sccident reporting system

In addition o funding, PR provides trining for program sdministrions
through professional workshops, comprehensive program oviluatbons, jubd-
ance fir the development of mrget shooting fcilities, and marny other techndeal
wssistance activitics, The grant-in-td program also assiss Siates o research
efforts designed o measure effectiveness ol programs, determine program
needs, and develop now and innovative teaching abds and technigques. Although
funding support for social research has not been a populas activity of most
wildlife agencics, Fedoral financial assistance is used to study hunters” behavior
and rebationship to other outdoor resource users. The resules of this rescarch are
being used effectively by Stites o modify the attitude and behavior of hunters
through education and involvement

Aldo Leopald wrote that “the ultimate test Gf 3 hunter's ethics or sense of
responsibility iswhen he is hunting alone and noone is there [0 observe what he
doies.”

Hunting is a privilege. As such, it carrics with it 2 responsibility for the
pencral public’s impressions of hunting and the necd to eliminate behavior
which Is uncthical, illegal, or olfensive 1o others. Hunter education is designed
o create an awareness in edch hunter of how his behavior affects oahers,
Responsibility training (s also dirccted toward the resource, the environment,
anil the lamdowner. Respect for private and public property amd the rights of
others is an essential responsibility to the general public including non-hunters,
since they share equally In use of the wildlife resource with the hunter, Other
responsibilisies extend o hunting companions and even to hunting dogs. In
short, hiunter education that teaches responsibility puts ethics into all aspects of
hunting

Wiksy forryinviy e v fowd iy FURS! i i SR il Dpgraievs. Flarner asfucobionr bas fuil i
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Wildlife Benefits and
Economic Values

Several yeurs ago, a survey of sportsmen underiook 1 mexsure the willing:
ness of humters o pay for hunting opportunitics on public linds. Huniers were
asked: “Suppose you were offercd a job inanother part of the country where you
would not have the hunting opportunities you now have. How much moncy
wasitdd the job hive o pay in order o get you o move?™ One avid sportsman

ed that oo amount of increased income would induce him to give up
hunting and that, in fact, life itsell would not be worth living without hunting,

Thie discovery of such attitudes puls attempts (o place values on public uses
of wildlife resources in pempective. The chase and the kill, the quict observation
of creatures in their natural habitat, and the simple knowledge that there ane still
places where wild things run free are not really valued i the same wiay as a
movie ticket or a new car. Nevertheless, we must make choices about wild
things in the inevitable competition for limited public funds. Without claiming
to have captured all the important values, economists have succeeded in quanti-
fying some of the benefits of public uses of wildlife. These estimates often
demonstrate that expenditures on wildiife management and conservation are

and cost-cffective investmenis relative o the benefits obtained.

It would clearly be impractical to try to identify what part of the national
economic bencfits of wildlife management are attributable specifically to the
S0-ycar-old Pittman-Robertson program. Instead, this chapter examines a fow
sites where PoR funding has been important, and makes 30 stiempt (o gquantify
some of the resulting benefits in dollar terma. The examples span both the
beeadih of the continent and the variery of wildlifcrclated activithes, and are
representative of the bundreds of P-R projects that have been earried out over
the past 50 years. The examples include wild urkey hunting in Georgla, water-
fow] hunting in the Fountain Grove Wildlife Management Area in Missouri, big
game hunting in the Crex Meadows Wildlife Area of Wisconsin, and fishing and
noncotsumptive activities in the scenic Skagit Habisr Manugement Area in
Wikshington State.

Economic Benefits of Wildlife-related Recreation

Public agencies must continually weigh the merits of seemingly desirable,
but conflicting alternatives, Should old-growth timber be preserved or cut 1o
improve habitat for elk? Should rare specics be isolated from visitors or roads
built to improve access for visitors 1o enjoy other species? Will society benefit

v Jobwvon, Assoctaie Frofesor of Ecowoemics of the (15 Nabal Academy, Annapoliy, bas
ceapgpniirertoa i i pirilrrneRL] ecomrnics. Me bvas aporbed for e L08 friferior
Ehgarimapnr's Chffice of Policy Amelvais e o covaruiland & b Beiniah Colwmbia prosfecial
posverimeind i penliing noetaved reiniices s Bas oonoied i Resduroe for i P, b 105
Forvar Serebce, anad {ourrenilil ) i Enctrosmenial Prodection Agmice
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more from encouraging hunting activity in an area or from encouraging noncon-
sumptive activitics?

Wildlife management must also compete for resources in a larger context.
The immediate financial rewards to a farmer of draining wetlands to expand his
cultivatable acreage are powerful incentives. It is important to document the
very real economic loss to society as a result of the progressive destruction of
valuable habitat. These losses are particularly tragic when the armer’s incen-
tives arc a result of government price supparts rather than market forces,
Developing credible estimates of the economic value of habitat preservation
muy induce policy makers to scarch for alternative means of dealing with
agricultural and other problems.

The purpose of deriving dollar values for public use benefits is not to attach
a price to each gobbler and pintall. Benefit estimates provide instead a basis for
judging whether Pittnan-Robertson expenditures on land acquisition, wildlife
management, and research generate more than enough measurable benefits to
justify a particular project. These estimates also indicate what the relative
benefits of alternative wildlife investments might be. Such values assist public
agencies in allocating scarce natural, inancial, and labor resources more effici-
ently among competing projects.

The P-R program has distributed excise tax receipts of well over §1.5
hillion, matched by more tham $500 million by the States. These funds have
supported land acquisition, sclentific wildlife management, and rescarch o
restore depleted populations of many desirable wildlife species. These invest-
ments provide outdoor recreation for millions of users, Hunters alone now
spend as much as $10 billlon a year on hunting-related activities. The sales of
supplies and equipment by sports shops, the revenues of motels and restaurants,
and the income of lecal residents who supply a variety of goods and services to
hunters and other visitors are important measures of the significance of wildlife
FECTCALinn in Our CoOnomy,

While relatively casy to measure, these dollar expenditures by sportsmen
generally do not measure dollar benefits to the Nation as a whole, A resident of
Minnesota who travels o Wisconsin to hunt may buy a bag of groceries in
Wisconsin, However, his trip resulted in one less bag of groceries being sold in
Minnesota that week. Since Wisconsin's gain is Minnesota's loss, the Nation's net
cconomic gain from the transactdon is zero, Nevertheless, the fact that the
hunter willingly undertakes the trip despite the cost of wip-related supplies,
equipment, and travel indicates that the benefits he enjoys from the wildlife
expericnce are greater than those costs. Access to well-managed wildlife re-
spurces thus increases the value of our national resources by the difference
berween the hunter’s willingness to pay and his actual costs,

There is also a clear national interest that is served by programs that
stimulate depressed rural economies. The redistribution of cconomic activity
that results from outdoor recreation expenditures Is an important element of
national coonomic policy. In many parts of the country, wildlife-related tourism
cnables families to preserve raditional ways of life, creates jobs, and generates
tax revenues that support provision of essential local services,

Because travel and equipment spending is relatively easy to measure and is
a rclatively familiar consequence of wildlife management programs, this chapter
will focus primarily da the difference between users' total willingrness vo pay and
their actual expenses: the net economic benefits of wildlife-related recreation. It
is important 1o emphasize that the latter benefits are different from the benefits
of stimulating local and regional economic activity. Investments that give rise to
positive net economic benefits actually increase the size of the national econom-

220



Frosmmnirdis awe sfill o efigding tnema i caicas POCM RS e MW i) Y o ochie
L pobwit il M i o buriter v mirpurerd gl @i
wramirtimatend o dar Aocen, Sy i plewtbestival

ic ple, while expenditure effects divide the ple more Birdy among regions and

proups. Net coonomic benefits are more difficult to messure than hunters'

out-of-pocket expenses. However, researchers have made substantial progress

in developing methods of estimating such benefits and in collecting data to
credible benefit calculations,

It is also important to realize that the willingness to pay for wildlife manage-
ment may be mothated by concerns other than direct user values {actual
hunting andor viewing ). Option valoes { value of presenving the apportunity io
hunt or vicw sometime in the future ), and cxistence values (satisfaction from
knirweing that wikdlife and wildlife habitat are being managed ) vield additional
benefits. Option and existence values are particulacly difficuli to measure and
some controversy has surrounded sitempts (o do so. Sell, we certainly should
keep in mind the potential vnmeasured benefits of wildlife management as we
focus on more casily estimated user values

Ways of Measuring User Values

In 1949, the National Park Service hired a young economist named Roy
Prowett to explore ways of estimating the coonomic vilue of parks, He in turmn
scnt form letters to a4 number of well-known cconomists. One of the naost

famous, Harold Hotelling, was among the few who wrote back. Hotelling sug-

gested that information on the distances that park visitors traveled could pro-
wide & mesure of net benclis. Suppose the visitor who travels the furthest
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distance 10 a particular site incurs §100 in costs, If his maximum willingness to
pav is 101, the trip & worth the expense. Taking the 8100 maximum observed
travel cost a3 an approximation of the maxinuem willingness o pay for the site, it
folloees that 3 visitor who lves closer to the site and incurs only 525 in travel
costs enjoys net benefits ogual to the difference between 3100 and 525, or §75
per trip. A public imvestment that provides such an opportunity thus creates 375
worth of enjoyment o well-being that did not exist before,

The basic idea s very simple and enjoys the advantage of relating benefit
estimates (0 users” actuil decisions. There are of course 3 number of practical
difficulties in pctually implementing the travel cost method. Nevertheless, expe-
ricnce with the technigue over the last 35 years has made it a standand (ool for
estimating user benefits.
the contingent valuatinn method 1o ask people directly how much they would
be willing to pay for wildlife management under particular circumstances,
Contingent valuathon has been used extensively to measure user values. It isalso
the only known method for estimating the benefits of “just knowing something
exists,” whether or not the person plans to visit or consume the resource
directly. However, applications of this approach ro option and existence values
are regarded as more experimental. We tse both travel-cost and contingent-
vitluation estimutes in what follows,

Public Use Values Related to Fittman-Robertson Projects

The net economic benefits of wildlife-related recreation vary considerably
depending on the particulsr site and dctivity involheed. The feason for this is
obvigus—visitors differ widely according to their interests, incomie, skill, knowd-
cilge, and other Gictors that influence the benefits they derive from wildlife
recreation, The settings in which they seek recreation alio vary widely aociond-
ing 0 scenic characreristics, abundance of desirable species, time of year,
accessibility, cromdedness, and other factors,

To approximate the likely minge of user villues for each of our examples, we
will use estimates derived for the same or similar activities in the same part of the
country. Yalucs based on both the wavel cost and contingent value methods
were obtiined from cstimates provided by the Dhivision of Program Plans, U5
Fish and Wildlifc Scrvice, The 1980 Mationa] Survey of Fishing, Hunting, snd
Wildiife-Associated Recreatbon (referred to later a8 simply the 1980 Survey)
provided the necessary datn Use statistics were provided by State wildlife
MARIABCMENL Agencies.
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Smdies comparing the two techniques indicate that contingent value esti-
mates tend 0 understate net cconomic benefits. Contingent value estimates
derived from the 1980 Survey tend 1o be roughly half the estimated value using
the travel cost method. To simplify the presentation we generally report the
midpoint between the two types of estmates. Actual benefis associated with
the given activities may therefore be as much as a third larger or smaller than the
reporied bencfits. Total site benefits are sure to be larger than the reported
values because in cach case we are measuring only part of the total benefits of
wildlife management at each site, All dollar values have been converted o
constant 1980 dollars to Rcilitate comparisons.

Wild Turkeys: Georgia

For varipus reasons, the total wild wrkey population in Georgia had de-
clined 1o about 10,000 birds by the late 1960°s. Because Georgia contains a vast
amount of potentially suitable wild wrkey habitat, a turkey restoraton project
wis initiated in 1972, The population has now risen to about 150,000 birds. The
average anoul cost of the current restoration program to date has been S50, 000
of which about £48,000 each year has been financed by Piitman-Robertson
fumnds,

Hunters bagged 4,648 turkeys in 1980 during 79,885 hunting days. Using
average daily expenditures fior food, lodging, and fees for all Georgia hunters, it ks
estimated that turkey hunters spent about #640,000 in 1980, There are no travel
cost method estimates avallable for wild turkey hunting per se, but mrkey Is
classified as big game in the 1980 Survey, Travel cost method estimates for big
game hunting vary from §20 per day to $45 per day in various parts of Georgla
where wild turkeys have been restored. The contingent value cstimate for deer
hunting is about $17 per day for Georgia as a whole. Using a value of $25 per day
gives estimated net economic benefits of hunting wilkd turkeys in Georgia in
1980 of about §2 milllon.

We should note that wild twrkey hunting days increased 133 percent be-
tween 1980 and 1984, with economic values increasing accordingly. The rela-
tinnship of estimated benelits 1o costs of this program appears o be impressive.
The net cconomic benefits of hunting wild turkeys in Georgla in 1984 alonc
were more than four times the total cost of the restoration program over @
12-year period.

Waterfowl Hunting: Fountain Grove Wildlife Area, Missouri

Fountain Grove Wildlife Management Arca was the frst waterfow] manage-
ment ared developed by the Missourl Conservation Commission. Pittman-
Robertson funds assisted in the purchase of the initial 3,433 acres in 1947 for
$2,300,000 (1980 dollars) As a result of extensive clearing, draining, and
cultivation of surrounding watcrsheds, Fountain Grove gradually evolved into a
silting basin for increasingly constricted river flows that significantly degraded
the wetlands. In view of declining duck populations and environmental consid-
erations, it was decided in 1960 1o develop the area primarily as goose habitat.
Acquisitions between 1962 and 1976 expanded the management area to 6,200
acres, Annuial management costs currently total about §175,000.

There are significant public uses of the area for a vasiety of outdoor recrea-
tion sctivitics. The arca also provides habitat for 2 number of threatened and
endangered species. However, the most important activity continoes to be
waterfow] hunting. Decline of wetland habitat statewide, wgether with the
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rising popularity of hunting for Canada geese, has resulted in increasing public
demand for hunting opportunities In north central Missouri, Reservation
requests for goose hunting at Fountain Grove increased from 4,097 in 1965 o
over 13,000 on 1981, Limited facilities constrained the actual reservations
issued o 2,300,

Hunters bagged an average of 1.06 migratory birds per visit during 6,867
hurting days in 1980 and spent about $35 000, Estimated net cconomic benefits
of migratory bird hunting at Fountain Grove in 1980 were $240,000, based ona
value per day of §35.

The case of migratory birds illustrates one difficulty in isolating the bencfits
of a single project from national wildlife management efforts generally. Visitors
o Fountaln Grove and similar sites enjoy the benefits of wildlife management
projects in distant locations that have provided habitat and food for migratory
populations, Some of the benefits of investments at Fountain Grove really belong
to other projects, but some of the costs a1 Fountain Grove are offset as well by
benefits at other sites.

Big Game Hunting: Crex Meadows Wildlife Area, Wisconsin

Crex Meadows is located only 990 minutes from the Twin Cities in Minneso-
ta, from which most of the visitors come. Large-scale commercial drainage and
agriculiural development in the 1890°s changed the coology of the arca from a
productive wet prairie to a dry sedge marsh. Nesting and migrant waterfowl use
declined. As a result of wildlife management programs, dikes now flood 11,000
acres of marsh. Extensive prescribed burning is conducted annually to improve
ancl malntain prairie habitat. Owver 20,000 migrating ducks and geese now use
the area. Sandhill cranes and prajrie-chickens have been re-cstablished in the
area A tofal of 245% species of birds have been observed In Crex Meadows,
including a number of threatened and endangered species.

Almast 90 percent of the prairie and marshland has been purchased, begin-
ning in 1945. The Pittman-Robertson share of average anmuoal cost of acquisi-
tions, habitat development, maintenance, and general operations has been about
$765,000. The State matches these expendimres with an addidonal 25 percent.

Public use at Crex Meadows in 1980 totaled about 116,000 visits, Twenty
percent of annual visits to Crex Meadows are for the purpose of gun and bow
hunting of big game, including deer, bear, and predators. These visitors spent
about $300,000 in trip-related expenditures. Estimated net economic benefits
of big game hunting in 1980 were about $920,000 based on a value per day of
$30. This value is about equal to average annual cost, indicating that benefits
generated by only 20 percent of the total use are sufficient to offset costs.

Fishing and Nonconsumptive Uses:
Skagit Habitat Management Area, Washington

The Skagit Habitat Management Area is located on the Skagit Bay estuary
and consists of over 12,000 acres, the majority of which is estuarine marsh. Six

hundred acres of farmland are utilized to provide food for wintering waterfow]
and other wildlife. Skagit supports a wide diversity of species, including as many
as 200 species of birds. The estuary is a primary wintering arca for migratory
waterfowl of the Pacific Flyway.

The major recreation uses of the area include bunting, Ashing, clam digging,

bird watching, hiking, photography, canceing, and other forms of wildlife-
related outdoor recreation. Because of its proximity to Seattle and other major
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population centers, the Skagit has become one of the more important publicly
owned wildlife arcas in Washington State, with 94,600 use days in 1981,

Pittman-Robertson funds provided $122 000 for original soquisitions in the
1950's as well as supporting a number of development projects over the yeiars
Currently, 75 percent of operation and maintenance costs dre funded by P-R
mianey, amounging o aboat §75,000 per year,

Fishing values have been estimated from the 1980 Survey, Public use for
this activity was 9,750 fishingg days with related visitor expenditares of $78,000,
Estimated net economic benefits of trout fishing ane 170,000 based on a value
per day of $18. Non-consumptive use of the Skagit was nearly 41,000 in 1980,
Unfortunaiely, duily expenditures for non-consumptive activitles are unavall-
able. IMwe assime the same average cxpenditure is for sporismen in Washing-
tom, totul expenditiures in 1980 would ol $408.000, It is alss not possible to
estimaie net economic benefits of non-consumptive uses from the 1980 Survey.
However, estimates of net coonomic benefits have been reported using various
micthods and data from various reglons for plendcking between 88 and 316 per
day and for hiking of between $10 and $28 per day, Taking $12 per day as a
representative value would yield net economic benefits of $490,000. Estimated
net economic benefits of fishing and non-consumptive use on the Skagit thus
titaled SOG5G0000 in 1950,
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Conclusions

In a recent auction for Nevada desert bighorn sheep tags, a Texas hunter bid
$67,500 fur the opportunity o hunt this rare and clusive animal, The unusually
high price is pardly due to the fact that only a small mumber of tags is available vo
out-ofSme reshilents, combined with the wealth and seal of that individusl
Even so, the average net economic bepefits per tag during the 1984 hunting
scason woere estimated at $1,638,

None of the four examples discussed in this chapler have the dramutic
economic values of desert bighomn sheep. Our examples were selected o
represent typical wildiife management proggrams rather than o highlight unus
ually dramatic suceess stories, Neveritheless, becatse of the bige number of
vizitors (o these sites, the ol annual benelits of wildiife-related recreation ane
quite large relative to costs in each case. Remember also that we have quantified
only part of the public use hencfits in cach anca, and have done nothing with
option and exisicnce values. Some stodies hove estimated these non-user valties
at roughly twice the size of user values. I this b ao, then our traditional emphasis
on hunting-related expenditures and user values may have led to gross under-
statements of the sctual valoe of wildlife resources mo e Nation,

It s safe to conclugde that the net economic benefits of Piroman-Roberison
expenditures are gencrally very large relative 1o the modest public investments.
Furthermore, most of these projects are located in rural arcas of the country
with relatively depressed local economies, so that expenditures of visitors to
thiese arcas also improves the distributhon of cconamic activity (n the Nation asa
whale.

John Krutilla’s 20-venr-obl classic sriicle, Conservation Reconsidered, did
much o revive the Interest of economists fn natural resource problems. He
concluded that

there i3 o need fo recognize, and make rovision for, e widest

range of ouldoor recreation fosiex fust as o well-functioning

merrdped vl o We need a policy ard o mechanism to ensine

thart all reatiiveed areas peculiaely suited for spectalizd recreation

prouiding the widest chodoe for constmers Gf ouwtdoor recrociion

The Pivemian-Robertson program is amajor component of such a policy. The
program has produced tangible and mezsurable benefits that have made a signif.
cant and continuing contribution to the well-being of all Americans.
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Restoring Nongame
Wildlife

by John M. Anderson

The year was 1952, Around the kitchen @bie of the old Winous Point
Shoating Club in Ohio, four duck hunters, incloding a wildlife biologist, had
thecir aexts ol cheir bellies full, and were discussing the present, past and fuure
ol wildlife munsgement. The hiologist made the comment, “l work for the
Division of Wildlife, not the Division of Ducks, Deer and Pheasants. Here on
Winous Point, you have savannah sparrows nesting in the meadows, prothono-
tary warhlers in the swamp, bald cagles nesting on Elm Ishand and Graveyard
Esland, beast binverns in the cattails, The Stte over-protccts our phexsants, grotse
and squirrels, and we advise you as to how you can produce more of them. But
we don't do amyihing for rongane blrds, And yot, they"oe nol me, so they must
b wildiife, and should get our arcention,”

From the technical standpotnt, my young friend oversimplified the sim-
ation. For in 1951, the State of Ohio, using Pittman-Roberson funds, had par-
chisexd the privately-owned Magee Marsh, on Lake Eric, Since then it has been
munaged a5 a4 waterow] research stution, Stiie park, and public hunting arca,
Alithough these Federal Ald Rnds were generated by an excise tax on sporting
arms and ammunition, o which the non-hunting public contributed not one
dime, the beautiful Magee Marsh soon becime 4 fvoriie spot for birders, phio-
tographers, picnickers, and other non-hunters from near and far, The reason® It
provided optimum hahitat for nongame speckes and outdoor recreation.

A colony of black-crowned night herons was an immediate atraction. On
the beach inpn ancient cottormwnod, 2 bald eagle’s ness was visible from a radivs
of 2 miles; it had beoen there as long as anyone could remember. Nesting
prothonotary and yellow warblers, indigo buntings, trec swallows, Baltimore
orioles and house wrens, plus wives of migrents, kept thesspring birders all
a-twiltter.

It soon became obvious that providing public access 1o superb habitat for
these nongime species was & iwo-cdged sword. Some visitors were not content
0 view the incubating eaghes ot long-Jens distances. Aid Decase 8 closcop of an
cagle In fiight was more speciacular, pounding on the tunk of the old cotton-
il prowidid a view of a bivd most resddients of Detrodr, Toledo and Clevelingd
tumd seldom, iF ever, seen. By 1954, the cagle nest was ahandoned. 1 sull s,

Thits sad cale = non intended o5 a2 blanker indiciment of wildlife photogra-
phers and birders. The vast majority of them are (mlent upon providiog top
cquakity habime at all dmes for all wildlife. Unfortunately, the relatively fow slob
humiters have their counterparts among the over-zealous wildlife photographers
and birders.

Al Armalers fuii Doy Eirecios of B Nufivime A olinbooy Socivdy's WIKH e Ssoie Ay Diefureivne
wisge 1900 e de dbe sipthor of o book, The Changing Work] of Birds, o pis]islesd anticle in
tvcBaricad powrnty, send iniher o deekly R column deiling il eoodogi
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Breathes there a game manager with soul so dead, who not unto himself has
said, “1 know cnough to manage game; but people are a different story!™

The so-called game manager and nongime manager are members of the
same profession: wildlife management. | trust it is unnecessary to remind profies-
sional wildlife managers that such is the case. On the other hand, it is hardly safe
to assume that either the hunting or the nen-hunting public sce themselves—
and the wildlife that draws them from their beds before daylight—as belonging
t0 the same plant-animal community, subject to the same natural laws of biology
and eoonomics,

One of the earliest and greatest American wildlife observers, John Mulr, put
it this way: “When you try to pick anything out of the universe, you find it
hitched to everything else.” That being the case, we cannot save game specics
from the drainage ditch and bulldozer withowt providing suitable living space
for nongame. A marsh that is ideal for mallards and muskrats produces a myriad
of critters which the nimrod and trapper will not pursue. By the same token,
when the Ohio Division of Wildlife purchased the Magee Marsh with hunters'
tax dollars, the number of non-hunters who benefited far exceeded the sports-
men. And so, by 1952, albeit unintentionally, the State had already initiated a
nongame program for warblers, grebes, wading birds, silky dogwood, and prairic
dock through habitat preservation.

In The Beginning . . .

For some time after the Federal Aid in Wikllife Restoration Act was in effect,
State wildlife administrators quite understandably spent most of their Federal
and matching State funds on game species, If a landowner's income is derived
from timber, com, or pheasants, and not from roseate spoonbills or showy
lady -slippers, the landowner will naturally spend his money on those erops that
produce his income,

Furthermore, there were limits 1o the funding provided by the Plttman-
Robertson Act and other limits imposed by various State legislatures, which
placed some constraints on the amounts that could be spent directly for non-
game wildlife. But my young collcague of 1952 was not alone in his realization
that there was a lot of wildlife out there that could benefit from the sale of all
those guns and shells without getting shot at, Professional wildlife managers
were quick to see that if they couldn't stop subsidized wetland drainage, no
restrictions—or even a complete moratorium on duck hunting—were going to
save watcrfowl. The same can be said for agquatic nongame species.

Pittman-Robertson funds, used largely for preservation and restoration of
wetlands in those carly days, laid the foundation for waterfow] conservation,
nongame ind endangered species management, and conservation education.

In 1975, some 36 States spent a total of $176.426,734 for all wildlife
management, research and enforcement. OF that total, $3,356,038 were spent
on pongame programs, in which Federal Aid funds played an important part. Not
a large pereentage, but it was a clear sign that times were changing fast. Direct as
well as indirect benefits to nongame species, and to non-hunters as well, have
continued to grow in both relative and absolute terms ever since. By the
mid- 19805, one in every ten projects undertaken with P-R funding was being
designed to benefit nongame, and less measurable spinoff benefits o nongame
were being realized from several of the other nine. Considering that P-R funds
come entirely from aficionados of the shooting sports, it was an impressive
statistic. Yet it wasn't, and still isn't, nearly enough to ensure a decent future for
nongame wildlife.
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Where Are the Voues?

Wildlife managers should realize that they must acquire enough politicil
clout o influence those who decide whether a marsh, old-growth forest, or any
other labitar will or will not be destroved. We scem o have two chodoes:
Acquire political clout or take up golf and wind surfing. So the wildlife manager,
regardless of the species he deals with, nocds all the help he cun get; not oaly
from other wildlife managers, but from those millions of hunters, hirders, hikers,
and plenickers who spend Jeisure time and dollars ourdoors.

As oo human popolstion becomes more end more urbanized, there s less
and Iess chance that Uncle Chardic will teach Johnoie how b orap 3 miskear, call
a turkey gobibler, or care for a fowling picce. In suburbia, Johnnie is more apt to
learn o entify blue-jays and white-breasted puihatches it the birdfecder than
o learn how far 1o lesd o mallaed in the marsh. | am not soyving this is as it should
be; in's how it s And wildlife manigers will do well o @ke due note of same,
because it has a direct bearing on our efforts o provide habitat and protection
Foar willdlife of all kinds.

He Who Dances...

Iris safe to say there s not s wildlife management ares. be £ Ste, Federal or
privately owned, that has escaped the sttention of those who would like to sce
changes in is use 5o they could make money on i As condominiums and goll

courses spread from Miami Beach o Chesapeake Bay, economic prosure on
wildlife habimt increases steadily, At the Federal level, the competition lor our

b dollirs s Rairly obvious. The entire annual budger for the US Fish and
Wﬁ&ﬂﬂmﬂhﬂrmnﬂtﬂ:ﬂﬂﬂﬁﬂ:&ﬂﬂhﬂ“ﬂ“lm.

Mayewt Almrsh oy Lodw Eriy s duapaive fry fricnichery, comern fanin sl ol o
O mwl N sy, feisly fr e FTETT T T T T
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50 far, the Federal Aid in Wildlife Restoration Act has withstood every
atiempt by the Oiffice of Management and Budget to divert its funds, It follows
that not much in the way of general funds can be expecied to be approprised for
wildlife restoration. Therefore, an excise tax similar o the P-R tax on guns and
shells, but levied on the sale of bird feed, bird houses, bird identification books,
binoculars, off-road vehicles, backpacking and camping equipment, deserves
scrious consideration, User focs on Federal binds, as well a8 State oiitdioor
recreation linds, are another patential source of funds for wildlife menagement.
Other possible sources include motorbomes, Federal timber and frewood sales,
skis and equipment, and recreational diving equipment.

The Fish and Wildlife Conservation Act of 1980 ( Forsythe-Chafee Act)
authorized the “Feds™ to provide money 1o the States for wildlife, especially
nongame. The Act also instrocted the LSFWS 1o study various sourees of rev.
enue. Although Section 11 of the Act authorized an appropriation of 55 million o
veur for four years, no money was appropriated. Which jgives us a cloe as to what
WE ArE up against.

Noagame wildlifers in search of the long green will do well 1o study
Frtential Funding Souwrces to Imflevenl the Fish and Wildlife Conservation
Act of 1980 Biological Report 83(5), FWS. While estinutes are us yet quite
rough. the study docs provide a fair working knowledge of potential revenue
from a § or 10 percent Foderal excise tax on bird scod, bird houses, wildlife
identification bools, and outdoor recreation equipment.

In 1980, annual expenditures for recreational activities relating to non-
pame wildlife were estimated st more than $1 hillion. Direct expenditures
estimated at 500 million included bird seed, bird houses, feeders, binoculars,
el guides and natural history boaks, In 1982, estimates of expenditures for all
outdoor recreation excecded $50 hillion, From these figures a rough estimate of
the potential income from a tax on such sources can be made.

On the current Americin business scene, there is a relatively new, bur
healthy, industry. Sales of bird feed bring in ready cash to retail outlets, to
Mational Audubon chapters, and to the sunflower and com fermers. Purtheer-
mare, in Minnesota, for cxample, stores are sprouting thar deal entirely in
bird-related merchandise. But is the scarlet tinager, the oven bird, or the wiood
thrush godng o be sround IF and when the hardwood forests are gone? What
happens to the prothonotary warbler when the swamp forest disappears? Up-
land sandpipers have litthe to fear from the mighty nimrod, yet their beautiful
sang Is scldom heard in spring cxcept on managed grasslands such as the
Audubon Socicty’s wildlife sanciusry at Alkali Lake in North Dakota, or on
suitable State and Federal habitat such s Arrowwood National Wildlife Refuge.
o Minnesota's Buffalo River State Park

Can the merchants stop the chalnsaws, gangplows and bulldozers without
help from the birders? Suffice it to say that an industry based on hirds is on pretey
shaky ground unless the habitar for birds has a salid base.

For the well-being of all concemed, the birder and bind-oriented business-
man must see 10 0 that the nongame and endangered specics managers have
suffictent funds to maintain thelr priceles commoditdes. I PR funds are
stretched to the limit, supplementary sources must be considered.

Historically, nongame and endangered species programs have been bim-
Pcrﬂdhrlnctnlrdhhfrﬁmﬂ.hndwhﬂcm:nmnplﬂ:mummuhﬂ
through the use of Pittman- Roberson funds have been substantial, the search for
income from other sources is never-ending. On a nationwide basis, about 77
percent of the money for State fish and wildlife agencies comes directly from
hunters, fishermen, and trappers. This & ot becatse the birders, botanists, and
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other nongame enthusiasts are umwilling to pay their share. In fact, a poll by the
Eagleton Institute in New Jersey in 1980 showed that Garden Staters
overw helmingly supported nongmne and endangered species work and that 76
porcent wirald contribute funds for (L

If the situation i Mew Jersey s representative of other S@pes, then we
obviously need a mechanism whereby the nongame enthusiass can put their
mancy o wark. In addition to possible excise axes discussed above, we can
perofis from a look at other ways and means

Checkoff Is Chancy

In 1977, the Colorado Division of Wildlife hit upon an ingenious scheme for
raising mioncy enrmarked for nongame and endengered species. Nowacdsys i is
commanly reforred to as the income tix checkolf. By adding a line 1w the State
income tax return form, taxpayers chigible for a refund are encouraged (o donate
part af thit refind to be used specifically for nongame and endangered species.
I 1978, Colorado received $338,264 from this source. In 1979, it amoutited o
551 1,405; in the third year, $664.005, It peaked in 1981 at $746,506, Since then
it has gradually declined. The initial success of the checkolf in Colorado quickly
caught the attention of ather States. By 1983 the checkolf was alive and well in
31 States, and rapsed over $6.5 million. In 1984, this program brought in about
#59 million.

By 1985, however, the checkolf had also come o the attention of special
interests ranging from animals cights o prevention of child abuse. 1t can be
argued that, unlike wildlife, such causcs do not represent a public trast—a
natural resource to be passed on, more o less intict—io future generations. We
coubd argiie that wildhfe is the collective property of all the people and there-
fore entitled to special consideration ar the Sute and Federal level
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That argument ks logical and biologically right. But in the real workd of
people and paolitics, biological muth is scldom a powerful weapon. In the State
Capltol, it is apt to fall on deaf cars becsuse onganizations for the prevention of
crueliy 1o haby seals and baby bumans, rape, cancer, and heart attack, will have
more patiticn] sppeal than “dickey-birds and bats."

But a dash of realistie cyndcism should not become an overdose of pessi:
pism, On the contrary, Several Sranes hive done an excellent snalysis afhew the
checkolf system works, (s strong points and weak points

In Minnesoti, for example, checkoff revenue of #476,580 in 1981 grew
ench yeur to resch about $7T00,000 in 1984, But betwieen 1981-83, the nongame
wildlife program experienced four legislative antempis to end the checkod or o
divert money from it The good pews s that massive citizen response was
generated by news stories written by wildlife's allies in the media. Interesied
legislutors alse came o the rescue. Which shows that Nongame Supervisor
Carroll Henderson, and his saif, had done an outstanding job of getting the
citizensy Involved right from the sturt of the program.

Acpording to Henderson, it payvs o identify your various inferest groups,
get them involved 5o the nongame program becomes “their” program, and keep
them informed. Included are bird clubs, women's clubs, wildlife rehahilicators
gnd other State and Federal resource agencics. By no means should you overlook
hunters, fishermen, archers, trappers, sportsmen’s clubs and even land develop-
ers, This may sound Lk mibcing good scotch with ginger ale, but these groups
have a common ground; afl stand o benefit from the nongume progrm.

Flw ey, o fule Derstil clivaiyensrond o
derpeer aires eff W EEMRIYY wrnven alvnoades st
iy b Dewvr svsicinvel do e S, offes ol
IR v

e i Al W (16wl | rf



ik dirdlyul

kg, Ml AP e, dam
of @ PN pogect n Moy

235

Timn Tohe 17h Pl i Wikl wrise



The Minnesotas Trappers Association, the Minnesota Audubon Council, and
the Rapror Research & Rehabilitation program ar the University joined hands
and persuaded the Wildlife Commission to prohibit open-balt trap seis. This
reduced the accidental injury to hawks and eagles, and helped the trappers avoid
the snupping jows of the entd-truppers. The Willmar Sportsmen’s Club, 5S¢ Paul
Audubon Socikety, and Minnesata Stte Archery Association each donated S600
o help pay for relnirodoction of rver oiters on the Minnesota River, With the
cooperation of such Jdiverse interests, funds for nongame wildlife. while not

puarunteed, ane far more secure,
The Show-Me State Shows Us

I Missouri, moncy matters ook 3 different turm In 1976, the people
approved a Sme constitutional amendment o levy on themselves a Ve of |
perceni sales ax, 1o be carmarked for a broad-based program known as “Design
for Conservation”™. They could hardly have done themselves a greater fivor.

Ir s fowrth year of operation, the tx comtributed aboot $21 million (o the
Department of Conservation budget. To show for it Missourd by 1985 had
sogquired 110,000 dcres, including wildlife arcas, State forests, community lakes,
stream docess points, bal coves, vingin prairies, natural sloughs and marshes,
eagle roosts, and spring branches. Many of these are the best remuining ex-
pmples of pre-sctifement communiny tvpes and anc monaged os natural ancas.
According to Jim Wilson, Endangered Species Coordinator, public services have
been expanded in every part of the consemation progrom, With pssdstance firom
several PR projects, he estimiabes about $2 million annuilly is spent for non-
game, including land scquisition.

Biologists and Bucks

Several States in which Pittman-Robertson funds are inpdequate for essen-
tial research and management have considered other methods o help finance
nongime and endengered species programs.

In Texas, which does it impose an income @ax, the Awdubon Council
proposcd 3 voluntary program bascd on the sale of decals or stamps, aloog with
roytics from the sale of wildiife arr. The proposed leglstution, introduced In
1983, wis modeled alter the sucoesaful Texis waterfow| progrant. Audubonners
lobbicd for it Legislators were convinoed that lots of people cared about non-
game wildiife, and passed the bill. The artists paid entry fees amounting o
B250,000 in return for royaliics on the sale of their works. The sale of stamps and
decals netted about 12000, The Lonc Star Starers claim this is o good stk and
are thinking of new ways to rope recalcitrnt logisbivors,

According to Tom Cwens, Washington Department of Game, the e of
personulized auto tags rised $500,000 for nongame in 1981,

Mo matter from whence cometh the money, wildlifie managers must appeal
w0 those who hold the purse strings. For such an appeal 10 be effective, an
analysis of the public we arc trying 1o reach is neccssary, There is abundant
evidence that those outdoorsmen and women who da not hiunt or fish are in the
majority. And many of them do not know what we mean by “game” and “non-
pume”, Nevertheless, a8 the study In New lersey showed, they e more than
willing to contribute (o management of these specics if given a convenient way
of chodngg =,

Unicertumately, some of these non-hunting outdoormen and women appear
to b ignorant of the contribution of PFliuman-Robertson funds. The birder who
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vislts a wildilfc management arca in spring may resont the presence ofhunters in
the grea in the fll, Ohio’s Magee Marsh Wildlife Arca and the Sportsmen’s
Migratory Bird Center wore built entirely with PR funds. One visitor who
apparently enjoved the massh, natere trails and muscum displons signed the
vizinor's register and offered the following comment: “Send me any free liter-
fure, and TAKE THE SHOTGUN SHELLS OUT OF THE BIRD DISFLAY. THEY
DONT BELONG THEREN™

It i% to the credit of Maniger Karl Bednarik that be patiently explaloed that
the Magoe Marsh had been a famous wildfeedling ares for 100 years. The antigue
duckboars, decovs and guns had been donated by ncighboring duck clubs. He
wrnte, “The display of avian wildiife is for both hunters and non-hunters in a
facility fundod by sportsmen . .. 1T is apparent that many of our visitors ncither
hunt nor fish, Fine. The lcense-buying sportsmen hive never opposcd songhind
disploys, hird walks led by our naturalist, maintenance of the Bird Trail and other
non-hunting. namrc-orented functions here. Conversely, some birders ke
umbrage over the fact that waterfowl hunting is an annual operation heee and
ithat chick hunting artifaces are promindnently displayed. | have encloscd the
literature you requested, Whille there 15 no charge, | respecifully wish to point
ot that all Mvision of Wildlife publications costs are bome by Heense-boling
hunters and fishermen.

1 hopeet voun will sgain visic the Sporsmen’s Migratory Bird Center and other
wililife arcas. You certainly dre most weloome ™
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I suspect this ancodote has been, and will be, repeated many tmes in many
States,
In the early years of Federal Add in Wildlife Restoration, research naturally
focused on game, or “economically important™ species. For some 60 years,
rescarch on endangered species such as whooping cranes, Everglade kites,
ivory-hilled woodpeckers, California condors, and roseate spoonbills was
supported almost entirely by the National Audubon Society, Fortunately, this
situation is changing rapidly. That the public is spending millions of dollars
annually to soe and hear whooping cranes, spotted owls, alliganors, and Atlantic
puffins has attracted the attention of the tourist industry and other businesses.
The attention of the politician naturally follows. Hence, the Endangered Species
Act of 1973 and the Fish and Wildlife Conservation Act of 1980 were passed,

Coming of Age

The wildlife management profession appears (o be recognizing this state of
affairs. In the prestiglous fourmal of Wildlife Management, Volume 49, 1985, 46
or 214 percent of the research reports were devoted to nongamie and endan-

specics,

In 1985, 38 of the 50 States were spending Federal Ad funds for research on
nongame and endangered specics. Bald eagles were being studied in 12 States,
golden cagles in 1. Peregrine falcons were receiving attention in 9 States, Kansas,
Mehraska, New Mexico and Texas were working on whooping cranes, Ospreys
drew attention in Delaware, Maryland, Maine and Virginia. Research on least
terns went on in 5 States,

Of the mammals, gray bats were studied in 1985 in Kansas and Missourd,
Incliana bats in Missourd, New Yook and YWest Virginia, while Arkansas was
researching various endemic bat species. New Mexico, New Yook, Texas, Kansas
and Arizona were working on several endangered and small nongame mammals,
Manatees were of concemn in Florida Florida and Goeoregia were checking on
panthers. Montana and Wisconsin were studying wolf populations.

As the backlog of necessary information and literiture evolves, manage-
ment techniques and implementation are sure to follow. Translation of rescarch
findings from the file cabinet to actual management out there on the land is
usually a slow process, involving selling the program o the public and the
administration. There are, however, scveral outstanding success stories, For
example, the greater pradrie-chicken is listed as a State endangered species in
Colorado, On the Tamarack State Wildlife Area, Willar Bolde, Federal Aid Coor-
dinator, reports prescribed burning and secding with native grasses on about
B0 acres of grassland. Watering facilities specifically for the prajrie-chicken
were developed. Work began three vears before reintroduction of the birds in
1983, and by 1985 there were verilied reports of them booming and nesting.
Apparently this is a case of an endangered specics becoming 2 noOngme specics,
and gventually perhaps a game specics.

In Wisconsin, Pittman-Robertson funds support not only extensive re-
search and sound management of praicie-chickens; they play the key role in
providing nesting platforms for herons, cormorants, and ospreys, rescarch and
habitat for raptors, timber wolves, barn owls, sandhill cranes, pine martens,
fishers shorebirds, terns, and loggerhead shrikes.

Mississippl uscs Pittman-Roberison funds for prescribed bumning to help
mintain habitat for the rare Bachman's sparrow and red-cockaded woodpecker.
Although P-R legally may be used only for birds and mammals, these burns also
enhance endangered gopher tortoise habitat, whose burrows also provide shel-
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ter for threiatened spocics including the indigo saake, black pine snake, and
dusky gopher frog.

Management Of nongame and cndangered specics in New Mexioo depends
hewvily on Pittman-Robertson funds. Beneficiaries include the Minskssippl ke,
white-talled prarmigan, ground dove, gray wolf, black-foored ferrer, and desert
highorn sheep. The outstanding Handboolk of Species Endangered in New
Mevfeo provides munagement guldelines for endangered birds, mammals,
reptiles and invertehranes

Pittman-Robertson funds have contribated abaut 35 percent of Now York's
Encingered Species Program effort, which includes bald cagle and peregrine
Mmlcon restoration,

In North Dakoti, fwo blick-talled prairie dog colonies are re-cstablished
thanks to Pitiman-Robentson.

The &,0600-acre Sauvie 1sland, about 20 minues from downtown Portland,
Crregon, b a fvorite with duck hunters and a prime area for birders every month
of the vear.

In Rhode Istand, PR funds belped purchase 16,818 ncres encompassing a
widing bird rookery, preserved nesting sites for least terns, provided nest boxes
for Muchirds and barn owls, plagiorms for ospreys, and an impoundment in
Great Swamp for wading birds, morsh howies and other wetland species.

Pittman-Robentson funds were put to good use in another case, invalving
least o and black skimmers near Rockport, Texas, Historically, both specics
nested along the central Texas Coast, but were almaost completely displaced by
housing developments. With development come dogs and beach buggles, and
the disappearance of birds that require undisturbed streiches of bare beaches.

In 1977-78, according o Brsce Thompson, the Texas Parks and Wilkdlie
Department began working wih intercsted Iocal vesidents and members of the
Mathonal Avdubon Society to develop a plan for managing the colony. and
resalving the conflict. Plins were madle for a sholl nesting pad on Key Allegro
Isle. Parker Brothers of Houston provided 250 cubic vards of line shell, Houston
Ol and Mineral Company provided a barge, iowhosr, backhoe and coordinating
personnel. Vermilion Construction Company provided a crane. A Girl Scout
mmmm&umummwmmmmmh
personnel in final spresding of the shell.

It took w Jot of signs, cables, and cooperation from the Navigation District
suthorities to inally control the vehicles, waterskiiers, dogs, and juvenile delin.
quents. But by 1985, over 100 pairs of least terns nested successfully, slong with
about 80 pairs of black skimmers, and the public is quictly proud of “their” binds.

If space permiftted, there are equally encouraging stories around the coun.
try that could and should be recorded.

In 1982, the Nongame Wildlife Association became a reality under the
umbrelld of the International Associstion of Fish and Wildlife Apencles. We
right summarioe the sitmtion as follows:

Wherois in the 1940's, nongame management plaved the role of Poor Littke
Match Girl, peeking through the window at the rich folks, this formery shy
muaiden is coming of age, with enough sex appeal 1o be invited o cockeall and
dinner partics
What started with hunters’ license foes and P-R funds led inevitably to more
awarcness of nongame wildlife's needs and 1o indcpendent State action. Many
States now have special nongame accounts—modest s yet, but helphul, and
likely harbingers of more 10 come. And now we hear wildilife agencies agrecing
with that young Ohio biologist, "We wre the Division of Wildlife, not the Division
of Ducks, Deer and Pheasants®,
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The Challenge of Islands

by E. Alison Kay

The biological communities of oceanic islands evolved in isolation from
those of the continents and from one another. No two island sssemblages of
pant and animal lfe gre aike, but gl of them share ooe great problem in
commuo: they have been invaded and often overrm by antmals, plants and
people from samewherne else.

The forces of charge thus set in motion on islands centuries ago have bed in
our time to many actual and threatened extinctions. Binlogises are faced with
the special challenges of learming a great deal about island ecologies with limited
Funds in a short period of time, and of applying the bessons fxst enough to help,

Restoring wildlife in an island environment poscs many questions: Can both
native specics and the generally more adaptable imports coexise? If so, where
and how? What human gctivities may need o be curtailod to ensure the survival
of native communities? Which strategies of wildlife management will work ona
particular island; which strateghes won't?

The Pittman-Robertson program began its work in an era of traditional
attitudes and limited knowledge. It was responsible for certain imports of game
specics from around the workd into Uniped States mland territories where some
found their own niches while others filled. Managed game on some islands still
includes free-running “wild® cattle, pigs, sheep and goats which have been
hunted at least since the carly 1800°s. Pittman-Roberison funds also have boen
used effectively o learn about and to belp native non-game specics, including
some which are endangered. What started out a5 a fairly stralghtforward effort to
improve hunting opportenitics has evolved with time into a fir more intricate
and difficult problen: the survival of species,

The Fragility of Islands

Charles Darwin recognized both the significance of the blological cargoes
of istands and their fragitity. The similarites and differences between the Cape
Verde Islands of the Adantic and the Galapagos (slands of the Pacific, and the
differences among the islands of those archipelagoes which be noted with such
care, led him to his theory of evalution by natural selection. His observation that
introduced [ non-native ) specics of plants and animals were oflen more sticcess-
fusl than indigenous ones shevwed him that sdapations were not perfect

Just how Fragile island ccosystems are s perhiaps no better told than in the
story of Laysan, the largest of the Northwestemn Islands of the Hawailan archipcl-
ago. Laysan, aboart 1.4 square miles in drca, was in 1857 a bow sand island with
beach grass, 2 half dozen small palm trees, some scals and turtbes—and liwerally
covercd with sca birds, pertaps as many as 800,000, By 1891, 27 varicties of
plants, five kinds of land birds, and scversl species of insects had been recorded,

far. Kegy, droafessor qff Zoology af e Unitreruiiy of Misioadl, s spent mearty 10 yovirs shadyiing i
rasafursd Ity of Pec i bnloesmds. St bas fanpid a comrse (n e fsbanol st fivory for
riverrly 15 of iose years evliivel a0 bood am i subslect, mnd mvditen) brdes sl 45 proyfessbin
iy on sathusren] einfoory sivid os mumnine ik o srbgect of gpecial indered o ber
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in addition o the sea birds, seals and wrtles. It was a remarkable biological
assemblage: four of the plints and all five land birds were endemic to the
island—mot found anywhere clse.

In 1891, guanc digging operations began, and in a dozen years more than
100 tons of guano had been hauled by narcow-gauge rall to ships satling for
Honoluly, By 1903, the guano deposits were depleted and the business was
abandoned. Rabbits imported by the manager were, however, left behingd and
owver the years they increased in numbers. In 191 3, the rabbits were deseribed as
swarming by the thousands and exterminating “first one species of plant then
another .. ." In 1923, visltors o Laysan found “on every hand . . . a barren waste
of sand,” a few scrubby plants, pechaps 100 each of Laysan finches and Laysan
ducks, and fewer than 30,000 sea birds,

In less than 35 years, man and his imports had resulted in the destroction of
two endemic plant species, nine native plant species { species which had arrived
on the island without the aid of man }, theee endemic land birds, and a number of
endemic insccts. The populations of the finches, ducks, and scabirds were
greatly depleted. Elimination of the remaining 150 rabbits and artificial planting
of grasscs on the island started the island toward recovery. Today Laysan is
re-vegetated, the duck population i about 1,000, there may be as many as
10,000 finches on the island, and the seabird population is estimated at about
500,000, The resilience of the animals and plants which survived is remarkable.
But the animial and plant species which disappeared are gone forever from the
carth,

The story of Laysan is extreme. Yet all islands, whether they be Guam and
the Northern Marianas in the Pacific or Puerto Rico and the Yirgin Islands in the
Caribbean, are subject oo pressures such as those which impinged on Laysan. A
more detailed picture of the biological significance of islands and of the effects of
man on island ecosystems is to be found in the oy of other islands in the
Hawaiian archipclago.

Evolution—Hawailan Style

Because Hawaii is separated from two continents and other islands by
thousands of miles of Pacific Ocean, the ancestors of its animals and plants had to
be carricd by wind and sca 1o take root among the islands of the Hawailan
archipelagn. The first colonists may have been the 275 plant specics, 15 hirds,
250 insects, and 22 snails which biologists estimate were necessary to found the
populations which gave rise 1o the native biota. That community of lific consists
of approcimately 1,000 species of higher plants, 7,000 to 8,000 insects, 1,000
Land mollusis, 100 birds, four or five reshwater fish, one bat and one scal. More
than 95 percent of these animals and plants are endemic, found aowhere else in
the workd,

Maost of these original iImmigrants seem to have come from elsewhere in the
Pacific to the south and west of Hawaii, What arrived was only a small part of the
pool of animals and plants which occur to the west, and only those
which could make the long journcy arrived—generally plants with small, readily
dispersed seeds, small insects and small snails, Thus among the immigrants there
wiere 0o bamboos and no hoofed mammals. Once in the islands, solation—from
other land masses, between islands, and on islands with deep valleys, mountain
peiks and lava flows—permitted evolution at a relatively rapid rate. The result is
# native blota without eithes mechanical or sensory defenses against predators,
and unable to adapt to very rapidly changing habitars. Established in the cano-
pics of rain forests, on the leaves of trees, in lava iubes, on the snowclad slopes of
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Mauna Kea, in steam fumeroles of the volcanoes, in the water tble underlying
the basalt, in kipukas {vegetated islands on lava flows), and along the shoreline,
thie Hawaitan bota is one of the most extraordinacy in the wold

Each of the islands is unlque, with its own snails, its own insccts, its own
birds and it cown plants, Cn Oaho, more than 40 specics of the jewel-like snail
genus Achatinella evolved; on Maul and Maolokal the tree snails with different
codars, patierns and shapes are (o different gencra (groups of species and
subspecies ). The plant culled silversword is found only on Hawail and Mautd, the
greensword on Maud, and yet another genus on Kaual. On Kaual, there are glant
land snails and on Nihoa monster crickets. More than 600 distinet species of
drusophilid fies occur in Hwail; studies of thelr cliromasomes, behavior and
ecology are sharving the way that spocies may ave evolved on all the islends,
The Northwestern Islands are far simpler in terms of habiag than are the main
kstancks, bui make up for thetr lick of specics numbers with density; mone than 10
million scabinds, representing 22 specics, nest on less than seven square miles of
land.

The Influence of Man

Hawaii's first human scttlers arrived by cainoe more than s thousand years
age. The immigrant Polynesians settded in g unfumiliar land with plants asd
amimals different from those which they knew' in their hoeneland. They hrought
with them chickens, pigs, and dogs, and such useful plants such as the coconut,
by, breadirule, sugar cane, kukui and banana. With the aid of fire and the digging
stick, the land was cleared and crops were planted. Vist acres af valley floor were
covered with taro, and hillsides were 1errmoed with sweet potato and banama
The archeologists tell us that there is scarcely an area in the lowlands with more
than about cight inches of anmual rainfall thar does not yield evidence of Polyne-
slan agriculiural use. Indecd, by the time Captain James Cook arrived in Hawail
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in January 1778, the lowland scene had been shaped 1o support an estimated
population of 200,000 Hawaiians—an average of 22 per square mile in the
lowland areas on the cight main islands.

The Cook voyage initiated yet another wave of colonization, a wave which
continwes to roll over the islands. Cook left on Mithau 2 "Ram goat and owo Ewes,
a Boar and Sow pig of the English breed, and the seeds of Millons { melons ),
Pumpkins and onions.” Vancouver in 1794 left a “young bull calfl ncarly full
grown, two fline cows, and two very fine bull calves, all in high condition” on
Hawaii. The cattle, protected by a king's kaps { tabu ), multiplied so rapidly that
within the next 30 years “immense hends” were described as roaming the slopes
of Mauna Kea and Mauna Loa. Horses arrived by ship in 1803, Wild wurkeys came
fromm Chile in 1815, Chinese ring-necked phessants and California valley quail
were brought in by 1865, Axis deer were a gift to King Kamehameha V in 1868,
The mongoose was brought in 1o control mats in the sugar cane fickds in 1883,
and the camivorous snail, Exglanding was inroduced to control the giant
African snail, another import, in 19%5-56. Mouflon, pronghorn antelope and
black-tailed deer were introduced for recreational hunting between 1954 and
1941, Bulbuls, imported tropical birds, may have escaped from cages into the
wild about 1965,

Thie 200 years since Cook™s arrival in the Hawsiiian Island have been marked
by continuing change. Westerncrs and immigrant labor arrived w plant and
work sugar cane plantations and ranches. The new waves of immigrants intro-
duced potentiallly useful plants, and brought with them accidentally a host of
injurious weeds and insects. Rice paddies replaced taro patches in the 19th
Century, and shopping centers and housing developments have in turn replaced
rice paddies in this last half of the 20th Century. Sandalwood forests were
destroyed for commercial purposes (n the 19th Century; ohia and koa forests
have been bulldozed and replaced by cucalypius and other imported timber
trees in the 20th Century. ¥ast acres of mountain slopes have been stripped bare
of their vegetation by feral animals—descended from domestic animals which
escaped or were tumed loose by their owners,

Toulay the vegetation and animals of Hawaii's lowlands are human actifact, 4
landscape transported by plan and by accident. Despite the decimation and
extinction of the islands animals and plants, bowever, there still survive rem-
nants of the extracrdinany products of evolution in the mountains of the higher
islands, on the slopes of Manna Kea and Mauna Loa on Hawaii, on Haleakala,
Ecke, and Puu Kukui on Maud, in the mountains of Molokal, and in the Alakai
Swamp on Kaual.

The fate of all plants and animals is eventual extinction, but island species
appear o be particularly vulnerable. Populations are comparatively small and
are restricted In range. Moreover, island animals and plants evolved features
which make them vulnerable o introduced predators and (o changes in habitar
Flightlessness is one of those features, At least 30 species of fightless birds and
perhaps as many insects are known in the native Hawallan biota. The reproduc-
tive features of the Hawaiian goose, nene, and the tree snails—such as relatively
large epps, late maturity, and long incubation period—were adapted o condi-
tions with no predators, but make such animals vulnerable 1o predators broughe
in either accicdentally or on purpose,

When the Hawaiian Islands were discovered by Cook in 177H, there were
67 endemie species and subspecies of resident Hawaiian land birds in Hawaii; of
these, 23 are now thought to be extinet. Thus Hawaii has lost moce of s native
bird life than any other area in the world, Among the tree snails in the genus
Achatinella from Oahw 41 species were known, of which at least 22 may be
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extinct. Botanists report that 255 spocics, subspecics and varieties of native
Havwaiian plants are extinet, 116 porcent of the total pumber known.

Extinction cannot be attribuied o man alone. The Pleistocene fosails of a
glant oysier ot the basalt base of o reel core on Oabu, snd the Mleistooene
skeleton of a fossil goose on Hawaii, attest to the disappearance of specics long
before man arrived. Prehistoric man, bowever, sped up the process. Thousands
of foss(l bird bones live been discovered in the Howadian Istands since 1971
They include the remuing of az least 39 and probably more species of Eind hinds
that did not survive into the historic period. Many of the bones were found at
cultural sites, pod the Indicathns are thai the extinction of these specics was due
o predation and destroction of kewlnnd habicais by ompns hefore the arrival of
Ewropeans.

Conservation

For all the seemingly wanton destruction of land and biols which lias
oceurred in Hawall, there was in prehistoric Hawallan culiuee o love amd decp
respect for nature. Seabirds congregating over schools of fish gaided fishermen
to productive fishing grounds; crows and sharks were houschold mwalg
(pods); the magnificent cloaks and helmets of the al i (chiefs ) weve made of the
red and yellow feathers of birds, sakd to have beeon released back into the forest
once the feathers had been removed. In legend, chani and danee, the moods and
nuances of nature are celebrated thne wod agatn.

From the time of thetr arvival, Westerners too were inferesoed in the naiural
history of the kstands. On the Cook ships alone, more than 300 species of animals
and plants were @ken back to Englad o be enshrined in the mawiral history
cabinets of Europe and describod and recorded in the grear catalogucs and
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collections of the day. in the Islands, ot beasy one early visitor, the Russion naval
officer Kntzebue, expressed a prescient concemn for the effects of Europeans on
the islands’ biota: “The an of using the productions dlready existing, is a mone
urgent want than the introdouction of now ones,”™ hewrote in 121, Bt (6 was not
unitil the middie af the 19th Century that the essential questions were asked by
Haeail's physiclan-botanist Willkun Hllchrand: “%here are the forests of sancal-
wood trees which used to shed a halo of fragranée around the mere name of the
Howsitan Islands® What s the meaniog of “the startling fict that the whole
platesu of Watmed, o Hawall, over twenty miles in length and five in breadih, has
becn spaliatid entirely of is original forest, . . . by the agency of wilid caitde; not a
tree or shirub is (o be soon pow from Ksibae to the opposite sea-shore™?

There emerged in late 19th Cenniry Hawall wo themes which were o
dominate eonservation policy in the Hawsdian Islands for the next 100 years: o
protect the sater supply, forests were (0 be prescrved, o protect agriculiure
and ranches, feral animals were to be bunted. In the bt decade of the 19th
Century and the first decade of the 20th, public lsw dnd government reflected
those themes. Queen Lilioulalani in TR92 signed a low prohibiting the killing of
certuin birds beneficial o agriculture; and o Bureas of Agriculture and Forestry
was eatablished and directed o protect forests and (o regulaie or prevent entry
of animals and their discases which could damage agriculture, In 1908, stimuolat-
cd by President Theodore Rooscvell's apgressive stince on the wilderness,
Governor Frear appainted a Territorial Conservarion Commission of Hewail to
fmvestigate the natoral resources of the Territony and recommend wise develop-
mient and use. The first forest reserve was cstabilished in 1909 when (b 600 acres
were pat under government protection and control. I 1909 also the North-
western Hawaiian Istands ( then called the Leeward Istands ) were placed in the
Federal Gevernment's cine as a bird refuge, one of scveral created by President
Theodore Roosevelt. As we have scen., it woubd be many years bifore Lysan
could recover from past abusc,
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Public hunting has had a continuing influence on the conscrvation of
wildlife. Apart from prebistoric Hasaiian bied hunters, the earliest hunters in
Hawaii may have boen the men who chased wild cattle for hides and tallow
across the lava Aows of Mauna Loa in the 1830°s. When subsistence hunting g
way to recreational hunting is difficult o determine, but there is no question
that there were gencrous supplics both of feral mammals and of game. The
Hawaiian duck, kobos; the: Hasaiian goose, nene; the plover, kolea; and flocks of
migratory ducks all were rich rewards for the hunter. In the late 1RS80S, bags of
over half a hundred plover and a dogen nene were not uncommon. With stocks
of game birds rapidly becoming depleted, a hunting license system to control
hunting with fircarms was instituted in 1907, At the same time, hunting was
encouraged in the forest reserves to eradicate feral mammals, and the records
showe that in the 1930% 30,000 “game™ mammals such as feral cattle, goats and
sheep were killed each year,

The Federal Aid in Wildlife Restoration Act of 1937 was first utilized in
Hawaii in 1945 with a contract for a study of game birds. That contract started 2
continuing source of funding and interest in the establishment of new species of
game birds, pame management areas, the development of new hunting arcas,
habitat improvement, and studies of the carrying capacity of the land for mam-
mials. The rescarch plans, beginning in 1949, started with a rescarch and man-
agement plan for game binds, and between 1949 and 1972 at beast eight species
of game birds had become established. Cpen hunting seasons are supported for
substantial poputations of such game birds as the gray, black, and Erkel’s franco-
lins as well as “older” imports including pheasants, chukars, and California gquail.
Inv introsducing game birds, special attention has been given o flling possibly
vacant niches in the arid and semiarid vegetative arcas of the leeward parts of the
islands with such species as the gray francolin,

Habitat improvement for both birds and game mammals has been a special
interest. Because severe droughts are a problem in leeward hunting areas, more
than one hundred water devices, both cachement units and pipeline units, have
been installed on all the islands, These units amellorate drought problems and
increase productivity and survival.

Pittman-Roberson funds have also been used for big game minsgement.
Two major themes have guided use of the funds in this arca: that of illing enpty
hig game niches and that of management per se The first game mammal intro-
duced specifically to fill a big game niche was the mouflon, a wild sheep of
Mediterranean origin, brought in to Lanai, Kavai and Hawaii between 1954 and
1962 The pronghom antelope and black-tailed deer were introduced later
under the same concept. Because of the need to develop more hunting opporiu-
nity for more hunters on less land as Hawall's human population increased,
wildlife numbsers have been regularly inventoried, methods have been intro-
duced to provide maximum harvests, stocking has been designed to establish
self-sustaining populations, and consideration has been given to keeping big
game numbers within the capacity of the range to feed the animals,

Hawaii's hunters number about one percent of (s total population of nearly
Q00,0000 All State-owned Forest Reserve land is now designated public hunting
arca, amounting o some T3 1,000 acres, and additional Hawadian Home Lands,
private land and Federal land bring the total public hunting ares in the State to
about 1,000,000 acres, some one-fourth of the State’s total land area Al legal
game species in Hawali now are exotic in origin—introduced from somewhere
clse.

Inevitahly, questions have been raised about how the management of im-
ported mammals for hunting can be made compatible with efforts 1o preserve

249



the Stave’s unigque herdtage of plant and animal life. The question is cspecially
focused on the moontains of the [sland of Hawail, where sheep, cattle, goats and
plgs have impacted vast areas of focess. Proposals to eradicate feeal miommals are
met with strong opposition. The bunters argue that the shecp on Mauna Kea
have become o “part of the Hawaikan way of life,” Yet the sheep destroy the very
forest which is a last home of several of Hawail's native animals and plants. §n the
ikl 1970, @ lrwvsuit was brought requesting that the Stte remove shoep from
Maumna Kea, One of the plaintifs listed by i inman sdvocites was a hird, the
palila, an endangered speches living in the remnants of the forest which encircles
the mountiin, The palita prevailed. The courts ruled that feral sheep were
destroying palila crithcal hahitat { necessary for its survival} and crdered the
State 1o remove sheep and goats and eepaort on thekr progress each two years. But
while feral sheep were systematically remaoved beginning In 1979, it wus not
wntll 1983 that sctien was taken o control mouflon by extendiog the lunting
scason and allowing both cwes and rams o be huntesd,

Endangered Species

The Endangered Species Act now identifies for Hawadi more endangered
ansed threatened species of aninials and plants than for any other arca in the
United States. Among the current uses of Pittman-Roberson funds is reseanch to
determine bow large, imported mammals and endangered species can co-exist
in the same habitat without [eopardizing the existence of endangered species.
To answer the question there 5 necd for vast amounts of data: inventorics,
censuses, studies of habitat and requircments of birds, and the like, A major
problem in the preparation of recovery plans, distribution maps and population
status reports s the limited and insufficient data on status and distribution
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The Pittman-Kobertson Wildiife Restoration Act has been more significant
than any other public Lo in providing a mechaniam (o answer gquestions about
the status of endangered birds. Anmut] forest bind censuses on =ome of the
isdancts. provide data on the siaius of the birds, albeit the resulis are often
discouraging. In 19831984, on Cahu noo-native birds were found 1o be far
miire miimerous overall than natve species bn the census and on one irnsect
alone, of 2800 birds counted, only 7 percent were native Hawaiian bicds,

The mujority of Hawail’s endangered birds now live on the mountains of
Konaud, Fawadi, Maul and Molokai, iskinds with high-clevation native forest where
the birds are Isobited from discase carmying mosquitoes and there is less preda:
tor pressure than in the Jowlands. The forest birds, like other wildermess andmials,
are dependent on the maingensnce of undgue habitat, and it (s now evident that if
they are to survive and theive, there must continue 10 be exoensive wild arcas.
Maticnal parks on Howail and on Ml State parks and reserves, and the dedica-
tion of several large tracts of land by such private and public-spirited groups as
The Mature Conservancy dre means for providing something of whag is needed.

Cine of the most remnirkable and challenging of biological programs in the
world today bs that which attempis (0 promote the actual recovery of endan:
gered spocics. In Howail, the Pitiman-Robertson Act is playlng a significant role
in this effor.

Haweail's State bird i the Hawallan goose, nene, Nesochwen saviadiicenns
descended from the true geese but distinguished by its relatively long legs,
reduced wobbdng on the feet, and s habitat on hardened lava Aows where
standing or running water is almost nonexistent. Unlike most other geese, nene
do not migrate, Nobody knows how many nene were living in Howali before the
Islands were setiled bt there may have been many thousands: 25,000 or more
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are estimated for the lamer part of the 18th Century. From the "vast flocks”
reported on Hawaii in 1823, the population declined to a relative handful in 100
years; by 1951 there were only 33 wild nene in existence, half of them in
captivity. Legal hunting was banned in 1911, but predation by pigs, feral dogs
and cats and mongooses continued. Beginning in 1927, extensive cfforts were
made to raise nene in caplivity and o release them into the wild, Funds for the
project have come from the former Territorial government, State government,
private sources, the United States Fish and Wildlife Service, and Plttman-
Robertson excise tax receipts A coordinated nene restoration program has
been under wiy since 1949,

Mene now, as in former times, are found at elevations between 5,800 and
B,000 feet on Mauna Loa and Hualalad and at considerably lower elevations in
Hawaii Volcinoes Nattonal Park, They have also been transplanted to Haleakala
on Maui. Through cooperative agreements with landowners, three special nene
sanctuary areas totaling some 45,000 acres have been established, and these
wogether with a 38,000-acre Stave-owned sanctuary encompass the major breed-
ing grounds and much of the habitat which supports the nene on Hawail. More
than §2 million of Pittman-Robertson funds have been utilized for ecological
studies of nene, and in 1983- 1984 these funds were also used for captive rearing,
The 38-year nenc restoration program has been impressive and the nenc is once
again present in its former habitat, However, except for hunting, all of the factors
which caused the nene to approach the brink of extinction remain—disturh-
ance by exotic animals including man, and the potential of catastrophic avian
disease—and it is clear that the population will not persist without continuing
release of captive-bred nene, management, and research

The project to restore the Hawaiian crow, the alala, is a far more daunting
challenge than that of the nene, for the alala population today may now be less
than 20 birds in the wild. The alala, a descendant of the American crow but a
forest bird rather than one of farmland, is found only on the Island of Haeaii
where it lives principally in koa-ohia forests at beights of from 2,860 fect o
5,700 feet on the mountains of Hualalsl and Mauna Loa. The alala is known
historically chicfly from the Kona area, but it may once have utilized a wide
varicty of native forest types. It was apparently common in all of its historic
range in low numbers, but in recent years there has been a precipitous decline:
in the 1974 breeding season 26 were counted; in the 1983 breeding season one
CTOW Wils SCCTL

Alala have been under caplive management af the State Endangered Specics
Facility on Hawaii at Pohabuloa since 1976, The captive population has grown
with some variations from three in 1976 to a 1985 level of nine, The present
Facility at Pohakuloa is not suitable for the bird, however, because breeding is
disrupted by noise from military operations in the area. The State, with funding
from the Pittman-Robertson Act, was moving toward establishing another cap-
tive site on Haleakala on Maui at the time this chapter was being written, and it
WS A race against time.

Of Waterfowl and the Future

Legend vells us that the alacula, the gallinule, was one of the great benefac-
wors of the Hawaiisn people, for in the carly days when fire was unknown o
them, the bird took pity on the Hawallans and, fiving to the home of the gods,
returned to earth with a burning stick. On the flight, the white forehead of the
gallinule was scorched by the flames, and 5o it received the name alac, meaning
“red.”
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n toem, the Hawsbians were the great benefictors not only of the alae, but ol
its brethren waterfowl, the alae keokeo, the coot:; the sco, thic stilip s the koloa,
the Hawaitan duck. The thousands of acres of taro patches planied by the
Hawaiizns supplemented nature’s marshes in the istands, and supported not only
thie native waterfowl, bt great Bocks of migratory ducks which once wintered
in the i=lands. With the influx of haole ( foreign ) culture, those artificial wethonds
did aor survive In 1900, there were 19,000 acres of tero and rice paddics; in
1967, only 510 scres remained. In addition, the natural marshes were deadoed,
The: giant marsh af Mano on Kl was deeiocd for sugar cane cultivation in the
19h Cenmury and that st Walkiki on Cahu for hotels and condominfums in ithe
first decades of the 20ith Century,

The future survival of gallinule, coot, stilt and keloa, like that of the forest
hirds, depends on the svailability of sultable habitat n this, the futore may be
brighter for the waterfowl] than for the forest binds, for while namral wetlands
are being destroyed, other wetlinds are being developed in golf courses, resons
atid parks. Nevertheless, there remain the problems of managing predators
which canmaot be controlled by administrative action, and the inherent problems
of the animals themsehves, borm with evolutionary adapiations which Darwin so
early recognized as being far from perfect.
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P-R and Professionalism

by E. Charles Meslow and Ruth Wilson-Jacobs

The Pitiman-Kobertson program has mude major contributions jo the de-
velopment of professional wildlife rescarch and management. Picture the situs-
thon I the 1930°% when the program began. A small, seattered group of biolo-
gists was attempting to tackle enormous sets ol wildhfe problems and questhons.
Fumncls for management and rescarch projects wene limitcd, answors oo the samc
questions were needed in multiple locations, and verbal and written communi-
cation channels were poor, Pissage of the Pittmun-Robertson Act helped correct
these problems and hastened development of professionad wildlife management
and reseurch in three major ways. The Act set professional standards fore
nel and projects funded by the Piroman-Robertson program; it provided a de-

¢ satree of funds for management and rescarch; and it encouraged and
mssisted with the transfer of information among developing wildiife profession-
als

These wre the Hers, bt the buman element went beyond then b the baild-
ing of 1 new profession. It is dificultin the 1980% to describe the spirit of adven-
ture amd discovery, lempoered by scientific objoctivity, which fired the imagina-
tiona of State wikllife rescanchers and managers fouor or five decides ago. Thase
whio huve surived into our cra remember the early days vividly g8 time of low
pay, hard work and uncerminty, with many false starts and disippointments
mixed In among the suocesses; more imporantly, they remember the undercur-
rent of excitement that made it all more than worthwhile, Each project wos a
new probe into an enfimiliar erea, simed at helping a species they—and the
pubbic—fcl docply alsour saving.

Oit off many ltering, spuitcring sarts come an sooclerating fow ol fors
and a new capahility 10 manage with predictable resulis. This was whait nour
ished and strengthened professionalism s, inch by inch, it displaced the politi-
cal patronage system from State wildlifie agencies. The new breed of profession:
als grew in confidence and skill & they sw one specices after another being
rescticd from the almoest certain oblivion that had threatened them prior 1o
1937,

Today, the wildlife profession continues to mature and 1o stite s conelu-
shons with ever-incressing scientific detachment, but the self renewing legacy of
that carlier period still motivites its members. The frontiers of wildlife science
have been pushed back, but they still exist to stie the spicin of personal involve
ment and excitenient among today's professionals,

Professional Sandards

Standards set by PR have served a vital role in the development of 2 poal of
qualificd professionals to condoct rescarch, management, and administrative
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dutics in wildlife and related natural resource Bields, People appainted to jobs in
State wildlife agencies carly in the 20th Century 1oo often were political allics,
fricnds, relatives, out-ol-door hobbyists, or athers without approprizte training,
The P-R program helped overcome this problem by sdopting the requirement
that persons employed by Sttes vo work on Pittman-Robertson projects first had
1o be approved by Federal program administrators. Early requirements for
approval were simple: employees had 1o be sclected for work based on thelr
experience and they had to be quallfied o carry out their duties in g compefent
manner. Later, this translated into 8 requirement for 3 bachelor's degree ina
natural resource major or equivalent training and expericnee.

These employment standards yielded multiple benefits. Qualied hioko-
gists, such as those emerging from the Cooperative Wildlife Rescarch Units and
other developing university programs, rapidly found employment with Seate
wildlife agencics. Improved job opportunities after grmduation encouraged
more people (0 obtain both undergraduate and graduate degrees (n wildlife
biodogy and related natural resource majors. Increased interest in recetving
training in these subjocts accelerated the development of degree programs at
culleges and universitics, More training opportunities encouraged more people
to pursue higher education centering on wildlife management. A large poal of
cualified natural resource biologists emerged and the army of natural resource
disciplines expanded. Trained biologists, many of whom inithally worked on
Pintman-Robertson projocts, moved into management, research, and administra:
tive positions with Stitc and Federal wildlife agencies and occasionally into
political office. Some found employment with other agencies or in the private
scctor, but remained aviilable to advise wildlife stalf, Development and applica-
tion of wildlife research and management could fnally proceed under the
guidance of a trained group of professionals. This group has expanded over the
vears to include cxperis in such disciplines as hydrology, agronomy, realty, law,
fimance, hunter educathon and other special fields, just as requirements of mod-
em wildlife management have grown more sophistcated.

The Pittman-Robertson program has recognized since the mid- 1970°% that
Stites have their own acceptable employee qualifications, and the Federal ap-
proval requirement has been dropped. The program conlinues (o assist in
professional training by funding employee workshops to improve project
accomplishments. This training takes advantage of information and experts from
other disciplines. For example, during 1983 and 1984, over 30 P-R wockshops
were held on 1opics such ds use of computers for wildiife research,
species management, design of wildHie radio-tracking studics, hunter education
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academies, and project planning and admindstration, During these times when
new information emerges contnuously, i is vital for a profcsskon (o sty up io
dare by kecping its members aware of new developments. P-R workshops fulfill a
part of this need.

Project Standards

The program has also helped establish high professional stendards for wild-
e research and mansgement by providing Swie wildlife agencies with stin-
dards for conducting Pittman-Roberison projecis. The standards, which are
estublished st a national Jevel, have been revised periodically throughout the
program’s history with changes in technigues and definitions of professional,
scientific conduct. Furthermiore, the standands have been applicd equally to
projects in all States. In effdcy, the program has crossed State lines and rended to
raise the bevel of pedearch and management 1o a high common denombhator of
professdond] conduct over Hme, This has improved both the conduct of profes-
slonal activities and the public's image of the wildlife profession, Professionals in
other disciplines and Imomen are better able to comprehend what constinites
wildlife management and rescarch because so muny activitics have taken place
under asingle set of guidelines. These sccomplishments have oocurred without
loslng the importnt sense of leadership by State wildlifc agencics.

Current standards for Pirtman-Robertson projects are basic o professional
activity in almost any scicntific Beld. Project approval is based on the nocd for
the work propased, the objoctives, the expoctod resulis and benefits, and the
approach in relation (o @ Stete's wildhife management goals. Srndards for repor:
ing project resules closcly parallel the requirements sct forth by any scientific
publication. Scientific disciplines now emphasize the collection and statistical
analysis of numerical information mather than descriptive reporting of ohserva-
tons, Accordingly, Piiman-Robertson repons contain more numbers than they
did hefore, and stadsthcally significant resuls are required when positive find-
ings arc repontod. Final reports must be presented in the format of a scleniific
paper following the style of T fournal of Wildiife Managenvent, published by
the professional society for wildlife blologists. The Wildlife Society. These re-
punsurkmru:hhi:mllqlmmﬂnnmﬂrrmbHIntmrdetlnd
defensible in sclentific, legal, and political circles

Oithier natbonal standards hove been indinecthy, but beneficially, imposed on
Pittman-Roberson projects in the form of Federal bos, Executive onders, amd
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Federal reguiations that must be honored by any agency using Federal funds.
States cannot discriminate on the basis of race, color, national origin, sex, physi-
cal disahifity, or age when spending Pistman-Robertson funds, Requirements
must also be met thar have been established by pumenous Federal acts—the
Copstal Zone Management Act, Endangered Speches Act, National Environmen-
tal Policy Act, to name i few. Executive orders and Federal regulutions for wiet-
Lend and floodplain protection, and others intended to discourage introductions
of exatic specics must also be followed. These stundards were established at a
rationdl level n the intercsts of saciety a8 a whale. Thelr spplication (o Pittman-
Roberison activities at @ State level strengihens thelr effectivencss, bends addi-
thesnal protection o ratural and human resourees, and contribiates credibility o

the wildlifc profession.
Dependable Funds

The Pirtman-Robertsan program has 3 long history of providing dependable
funds for wildlifc management. Dependable funds allow States to set and reach
long-term goals, monitor and adjust continuing activities, and apply scientific
information when managing wikllife populations and habitats. This differs dra-
matically from conditions in the early 1930°s, when many management projecis
becjgan and ended spontancously as funds were gabned and lost or gained and
rapidly spent. Planned, long-term management s much more beneficial to wild-
lifie whue sbyort e actions and creates credibility foe wildlife managers in the
eves of the public, Managers arc not only able W act a8 professionals; they are
perceived as professionals because they publicly exhibit compeient perform:-
ance.

Crex Meadows Wildlife Area in oorthern Wisconsin is one of many ex-
amples of ong-term management aress puschased and developed in a profies-
sicnal manner with Plitman:-Robertson funds. The area has been managed since
1945 to restore non-productive pine lands and sedge meadows to prodoective
prairie, wetland, and upland habitts, The two-fold management goal at Crex
Miaddows ks specificully stated ina written management plan, first to provide a
Statecwned arca for the production of wildlife with cmiphasis on migratory
game birds, prairic grouse, and endangered and threatened species and, second.
Iy, o provide public hunting, trapping, wilidlife education and observation, dnd
other compatible recreational opportunities. Methods of reaching the goal arc
stated in numerical terms: o produce 4,500 ducks on 6,000 acres of flooded
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muarsh cach year, v prodoce 10D goslings each veir from a spring population
of 2,000 geese, to provide 2,000 participant-days of Bl camping, and so on. New
developments. naintenance of existing developmenis, detailed cost cstimares,
and & sehedule for mecting the goal and objectives are also specified in the plan.
The dependable source of fnds provided by the Pittman-Robertson progrem is
vitul o professional, orderly management of this and other State wildlife arcas.

Wildlife rescarch, too, has benefited; dependable P-R funds offer continuity
to projects and the completion of objectives that require multiple vears of infor-
nuthon, Knowledge of 2 wildlife population that is sufficient for competent man-
agerment decisions often develops slimcly over many vears of continuous, inten-
sive study, Disjointed sets of data collected over broken intervads of time are not
as informative, and may cven lead to incorrect interpretstbons. This is particular-
Iy true if 3 wildlife population responds differently 1o changing environmental
factors.

Virtually every Suite now has highly effective rescarch projects funded
through Finnman-Robertson o help develop effective wildlife management pro-
grams. The projects are usaally conducted by State wildlife biologists or ander
contract with universities or private copsultans, depending on prefercnces of
Spare wildlife ppencies, Contracts with universitics offer especially productive,
cost-cfficient means of conducting research, State agencics have abwoys had the
option of involving universities in their research projects, but the presence af
dependabie funds through Pittman-Robertson has allowed thom o use the op-
thon more often than before, Usually a graduste student compleies a project as
part of the requircments for an advanced degree in wildlifc hiokgty or related
muijor. Project scruting from profesors on the student™s committee, other uni.
versity faculry, and fellow students assiires that the research is of high guality
and conducted with detailed understanding of the questions being addressed.
Cooperative Wildlife Research Units at universitics are often imvolved in the
research because of their unique tes with Federal and State agencics,

Some Stane wildlife departments and State universities have maximized the
benefits of working logether by developing mterdependent arrangemsents for
comducting research with Pintman-Hobertson funds. A depariment of fisheries
anid wildlife: or similar departmcnt a3 university csseniially serves as the major
rescarch branch for some States’ wildlife agencies. The agencies identify re-
scurch prionities and then tum o undversity faculty and students for assistance
with the rescarch A State can gein inancial as well as professional benefits from
such an arrangement. Pittman-Robertson funds 1o 8 Stte often are only 4 small
portion of project fanding: rescanch granes o the university from other sources
provide the rest.

Cooperative Projects

Wildlife professionals are now ahle to work efficiently with ather disci-
plines and agencics because of the presence of dependable funds throogh P
man-Robertson. Cooperation leads o efficiency and economy in wildlife man:
agemient and rescarch fust as it docs in other professional endeavors. This coap-
eration is often more complex and long-term that the agency-aniversity intorc-
tlon already mentioned

The Southeastern Cooperative WHdlfe Discase Study, housed at the Uni.
versity of Georgin, exemplifics 1 highly successful cooperative program that has
developed under the Pittman-Robertson umbrella. The program was foanded in
1957 as the first diagnostic and research service specifically for investigating
wildlife discases. Pittman-Robertson funds were then the foundation of the pro-
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gram and they continue to be significant today. The progrm invalves 13 South:
castern States, with additional help since 1963 from the US. Fish and Wildlife
Service, and since 1978 from the Anlmal and Plant Health Inspection Service of
the LS, Department of Agriculture. The State-Federal cooperitive structure ts
the most cost-cfficient means of providing high quatity wildlife disease expertise
o agencics responsible for wildlife and domestic livestock. The program has
examined thousands of sick and dying animals involving more than 60 different
specics over the past 30 years, Its research accomplishments are recognized
nationally and intermationally, snd educational activities have become an impor-
tant and highly valued aspect of its operation. This is just one example of many
professional, cooperative progrms funded by the P-R program.

Information Reporting and Transfer

Pimman-Robertson has benefited wildlife professionals by establishing
Bubkdelines and providing sysiems for effective reporting of information on wilds
life issues. This role was critically importint early in P-R history when communi-
cathon chunnels were poorly developed and information needs were especially
great among wilidlife biologists. In the beginning, P-R required quarterly prog-
eSS FEPOris on cvery project and 3 completion report at the end. It soon becime
evident that the distribution of these reports from State 1o State was not getting
rescarch findings (o everyone who could use them, Some valuable reports were
becoming difficult or impossible 1o locate. Sa, in the 1960, with encourage-
ment from the International Associntlon of Game, Fish and Conscevation
Commissicners, a library repository system was inaugurated for all reports and
publications from the Federal Ald program. It became a prime source of fish and
wildlific information. not only for Stre researchers and managers, but also for
Federal and private workers,

A further need emerged in the 1970—how 1o be sure that a projoct being
planned in one State took info dsccount projects on relited subjects underway in
other Stttes. There was little chanee that a new project could be structured o
avoid unnecessary duplication of efforr or 10 madimice use of information from
other studics until on-going projects were completed and a final report written,
This problem has been corrected by muking svallable in up-to-date catalog of all
rescarch and survey work in progress o Suare R project personnel, Wildiife
Research Units, and other agencies. In addition, this current Federal Ald Re-
sesrch file and the Fish and Wildlife Reference Service file are maininined as
computcr duta bases. Either can be searched almost instantancously through a
computer terminal o identify projects fitting any criteria such as State, species,
habitar, type af work, ctc, Thus, the scemingly uncoordinated work of carly P-R
scientists his evolved into 4 coherent system of wildlife information.

Farmal publication of results of Pittman-Robertson projects has never been
required, but has slways been strongly encournged because it is the most effi-
clent menns of sharing information, The encouragement has been sucoessful. At
times up W one-fourth of the articles in the Journal of Wildiife Managenent
have acknowledged support from the Pittman-Robertson program. An index to
Federal Ald publications publistied as carly as 1968 listed approximately 4,000
scientific and rechnical works supported by Pittman-Robertson funds during the
first 50 years af the program, Figtres like these represent notable contributions
o our knowledge of wildlife and commendable success in sharing this knowl-
edge with others.

It is firting 10 conclude this chapter by taking note of public seoeptance of
wildlife rescarch and management as professional disciplines. Unfortunately, it
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is possible 1o be knowledgeable, competent, and specialized in a fiekd, but not
considered  professional until the poblic grams thar recognition. Hunting,
changing habitars 1o strect or repel wildlife, and many other activitics directhy
or indicectly related o wilkdlife management and research in the public's cyes
have historical roots in our socicty, Wildlife professionals have fought an uphill
struggle to distinguish thelr activities from pursaits of the loman. Bven today,
people may question why mien and women are specifically trained and em-
ploved to menage or study wildiife. The Pinman: Roberson program, throagh
robes described in this chapoer, Bins assisted with answers (0 thar guestion.

Todmy, wildlife reseiurch and management present public images of integrat-
ed seientific disciplines with esablished principles and micthods. Wildlife biolo-
gists are not simply people who cnjoy obscrving or hunting wildlife. They are
respected scientists trained in community ecaology, population biology, statis-
thcs, computer miodeling. and similur complex subjects. The store of biological
kncwledge is now so vast that many hiologists speclalize for research and min-
agement purposes, Successes like Crex Meadows Wilklife Area in Wisconsin and
the Southeustern Cooperative Discase Soudy positively present the wildlife peo-
fession to the public, Continued professional growth, combined with greater
seceptince and respect from the public, cun only improve the ability of our
wildlife professionals o onderstand  and  properdy  manage our wildiife
TCRFITCEN,
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A Mixed Bag

Muny hird and mammal species have benefited from the Pittman-Robertson
program, some in ways that the Act's sponsars could not have forcscen. They
include specics large and small, game and nongame, and cven endangered or
threatened.

Fur-bearing mammals like the beaver and sca otter were so over-explodted
by carlier gencerations that they hod disappearcd from most of their once
cxtensive ranges. Now they have recovened (o a spectcular degree, protected
Iegalty and relocated into areas their prodecessors roamed.

The bobeat, long considered o “varming™ by rural poople, may owe iis future
welfare to P-R activities beogun in the 19700 Ironkcally, some of its difficulties
seem 1o have worsened because of worldwide environmental awareness; but
that same awareness has sparked the first serious boboat rescarch and
restoration, financed extensively with PR funds. It is & striking example of hiow
this Hexible program can respond (o changing fmes

Mot even P-R's most andent supporters clalm it as 8 cure for all of wildlife's
problems. The many human uses of the earth we share with wild creatures affect
thieir ronges and oumbers miore than any one Program can compensite for.
Examples include the sharp rise and subseguent leveling off of bobwhite quail
anid ring-necked pheasant populations, an indinect result of changing sgricultu-
ral economics and technology. Even though financial realitics have procluded
miracles 1o restore these popular geme birds, PR has unlocked seorets to gubde
further rescarch and munagement, offering hope for their future abandance.

Prospects scem bright for gray and fox squirrels; P-R research indicates that
these adaptable mammals can survive massive habime changes and hunting
pressures as long &8 people leave them occess fo enough trees bearing acoms.
nuts and fridis

Restoration of the giant Canada goose, widely believed to be extinet until
thee 1960, i an ungualified success story which can be credited largely 1o PR
This species, like thee tree squirrels, has adapted well to man and his works. Mule
deer, the West's most numerous lerge mammal specics, also have responded
well to PR pesearch and management, but thedr future nombers and diseribution
will depend greatly on more such work as pressures intensify on their living
space. And the success of the chukar partridge, an import which found its own
miche In overgrated rangelands amid some of America’s harshest climates and

indicates that not all “exotic” species are bad news 1o native ones.

This mitxed bag of species stories therefore contains muny messagpes about
wildlifi, its status in the 19680°s, and its prospects for the future, Ifthe signals tend
to seem unclear, offcring fow ceraintics, [t s because wildlifc management
involves many variable factors, defying easy cook-book conclusions and glits
generalitics. Pirtman-Robertson funding has enahled State wildlifc agencics o
sart ot the key Bactors from the masses of coniflictng cvidence and half-truths
bom of carlicr ignorance.
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Mule Deer

by Richard J. Mackie
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Thus, on September 17, 1804, William Clark first described the sirange
"black-tailed deer” seen on Seprember 7 and later shot by hunters of the Lewis
and Clark expedition along the Missourl River above the mouth of the Niohrira
Hiver, Theugh the explorers first called it the black tail deer, Merisether Lewis
lagter { My 10, 1805 ) wrote: "The car and tail of this anamal when compared to
those of the common deer, o well comporied with these of the mule when
comparcd with the horse, that we have by way of distinction adapred the appel-
Eitdon of the mule deer, which [ think much moree appropriste.” The appropriate-
ress of this distinction was confirmed years later, when the species was fonmally
namisd berniomas mcaning half ass { or mule L

When Lewds and Clark reached the leower Columbia River, they found an-
other form of “black-tailed deer” of which Lewis wrote: “The Black-tailed fallow
deer are peculiar o this ooast and are a distinet specics of deer partaking cgually
of the mule deer and the common deer,” We now recognize this form as the
hlack-tailed subspecies of mule deer (Odacaileus Bemiioms ) Today, the mule
and blick-tailed deer are collectively the most widely distributed ond abuand:ing
of all species of large mammal native (o western Sorth Amerlca, In ferms of
recreation and coonomics, they wre plso the most important.

In adutition (o their distinctive cars, which are large and mule-dike, and mil,
which is narrow, white to black shove, gnd black-tipped, mule deer can be dis-
tinguished by their size—the adults commonly weighing between 125 and 250
pounds and standing 34 to 40 inches high ar the shoubder—thetr typlosl dark
gray coat with conspliouons white to yellowish rump patch, and their movement
in cither a stileed, stiff-legged walk or 8 unigue fourdooted bound with the il
hield either below the hosizontal or not wagging. Adult makes may also be distin:
guished by their antlers which commonly brunch equally sbove the base to form
four major tines oF polnts an cach skle,

Blacktiils are smaller, darker, with smaller raomp patch, snd have brosder
mkﬂlﬂwndmhthhﬂ to brown phove 48 well i black-tipped. Both are

friom white-talled deer by overall appearance, the form and color
dthrulﬂtﬂnpc:nd;ﬂnilhmdmmmululm:hnnm:hlndlm the
form of the antlers of nules, and various behavioral characicristies including
the gait or manner of movement when disturbed.

Characteristically animals of dry, brushy range and open forest lsnd, and
rugged terrain, mule deer occur throughout western North America From albut
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the 100th Meridian in the Geeat Plhiins 1o the Pacific coast, and from central
Mexico 1o to northern Alberta and British Columbia. Blackrails are found only in
a narrow strip of woodbands, chaparral, and temperate coniferows forest along
the Pacilic coast fram central California to Alaska.

One historian estimated that a8 many as 10 million mule deer and 3 million
blacktails muy have existed in pre-settlement davs. Others have suggested com-
hined numbers of § million or less 4 more realistic, considering historical
records and hobitot conditions of thar era. Early explovers and sentlers fownd
deer scarce in oy pars of the West, In the Great Basin, for example, mule decr
may have become abundant anly during the past 50 10 73 vears. Most authoritics
believe thar western rangelands were dominated extensively by bunchgrasses
aind other vepetation of low value as habitat for decr

Immediately following settlement, mule deer populations declined dreastic.
ally due 1o unrestricted hunting and settlers” heavy relionce on wild animals for
food, and to disturbance and preemption of deer habitats for agriculiure. By the
tare 1800° and carty 1900', mule decr were gencrally scirce.

This trend was soon reversed, however, as other events of settlement and
the post-scttlement era proved beneficlal to deer. Widespread livestock grazing,
logging. and burning ked to more diverse range and forest vegemtion and an
abundance of pulatable and nutritious deer food plants. Predatony andmals were
vigorously controlled, while possibly comperitive animals such as elk, bighorn
sheep, pronghorn antelope, and bison had become scarce or disappearcd. Alsao,
hunting wis restricted, and game Liw: enforcoment became mare effective.

By the 19207, mule decr were extremely abundant in parts of the South-
west By the mid-to-tate 1930, the Increases were spreading north and west to
approch i level of unprecendented distribution and ahondance over most of
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the West. Although relisble populstion csimates have never boon made, it
seems lkely that there were gt least 7.5 million miule end black-talled deer West-
wide by the carly 1960% Since then, popilations have declined in many areis,
including the stronghold of mule decr—the mountain-foothill habitas of e
Rocky Mountuins wnd other ranges exiending from: the Southwest nonthward
into Cangda. In other areas, populations have fluciusted or gradually increased.
Crverall, total numbers probebly cxcecd 5.5 million today.

The growing abundance of mule deer through the 1920's dncd 1930° in-
creased their importance in the West, bur also brought new problems. Experi.
ences with dense populstions in arcas such as the Kalbab Matean in Arizona
demonstrated that great abundance of deer could not be sustained, Overly-large
populations soon depleted deer forage and led o lowered fmn production,
starvation, and conflices with agriculture and foresary. [t became evident that the
management practices of the carly 1900%, which emphasized protection and
ither efforis to increise deer numbers; no longer were best. Similordy, attempts
o cope with overpopulation by messures such as winter feeding proved ineffec:
tive or questionable. New dircciions and managemeni MEasurcs were neces:

Perhaps nowhere i wildiife management was passage of the Federal Aid in
Wildbife Restoration Act more timely than in mamagement of mule deéer, Alimiost
exactly when needed, the Act provided funding o employ technically trained
biclogists to study deer and deer populations, o develop new fechnigques for
management, and to establish and transmit the need for soond, scientifically.
hased management (o sponsmen, the general public, and legiskators who con-
trodled management policies. Because of this, the accomplishments in mule deer
management under Pittman-fobertson were almaost synomymous with those of
maile deer management overall fior several decades.
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Aamang the first, and perhaps most significant, of those accomplishments
wis the acerual of informartion about mule degr, In the mid- 19300, very litle
was known sbout these animals. The cfforts of State geme sgencics were lmitexd
birgely 1o law enforcement, predator control, refuges, and, in some places, trans-
planting. By the late 1930' and carly 1940, however, State administrators,
secking more effective methods to cope with flourishing deer populations, be-
gan to spend thelr new Foderal Aid money on research.

Early efforts included general inventories of mule deer popalations and
habiiais, amd studies to learn more about the biology of deer and their nocds, the
effectiveness of winter feeding. and the relations between deer and Hvestock
and foresty. The findings canfirmied that deer mnges were extensively overpop-
ubaed, that imporant forage plants on winter ranges were being damaged by
overuse, and that crop damage, stanvation, and low Ewn production were all
problems of overpopulation, Further, the studics showed that the answer
these probilems was increased deer harvests to control and halance deer popula-
thons with their habiear.

This knowledge provided the spark for new deer management programs in
all Wesrern Stares during the 1940% and early 1950°s. Organized to manage decr
on the hasis of scientific facts and principles, these programs inchided more
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intensive rescarch to establish basic facts about the animals’ habitat necds and
relationships, and to provide new methods and criteri for management. Deer
management uniis were established; standendized methods were emploved w
more precisely measore tremds in deer popubitions, habitat conditions; and e
vest—and thus, to bottor identify what msnogers nceded to kniwe. They also
helped to improve poblic onderstanding of the problems involved in managing
mule decr, and of the need for better management. Initially, managemens fo-
cused on sctting up hunting regulations that would halince deer populations
with their habitat and obtain maximum sport hunting ose of sarplus aninals,
Limired bucks.only hunting scasons were replaced by more extensive hunting
involving both scxes of decr in the 19500 and 196005, Between 1950, when
estimates worne first made tnoall Smaees, and 19610, the toomd anmoal kil of mde and
black-tailed deer more than doubled—from about $00,000 to nearly 1,000,000,

The new hunting opportunity further increased the recreational snd eoo-
nomic importance of mide deer. At the same fime, there were new problems. By
ithe late 1960°s and early 1970%, mule docr populitions had sabilized or were
declining over mnch of the West, while human populations and demand for
hunting were increasing. Also, imponant mule door habitt was being lost or

o a reslt of man's activities on western rangelands. In this setting,
studies begun to gquestion the general application of some deer management
concepts and technigues. and (o point (0 the nead for mone refined manage-
=

By the mid-1970', the early goal of merely balancing mule decr popula-
thons with range forage supplics was being replaced by more flexible, broader-
based programs. Hunting regulations became toals to serve a varicty of himan
demands ps well as deer and habitst mamogement needs. Compater models of
deer populations were developed and employed in some States to better predict
population trends and calculate alloeable arocsis; while new technigques like
radio telemetry enabled rescarchers o recxaming provailing ideas and methods,
and o further evatluate the role and importance of all factors in regulating deer
populations. At the same tme, the growing concern about losses of ance cxien
sive and productive deer habituts stimuolated new and greiter efforts 6 protect
impaortant hahitats, restore more fvorshle vegetation, ond reduce potential con:
flicts with other land uses including livestock graxing, logging and timber man.
apement, agriculture, and energy and other human developments.

Today, mule deer mensgement is well established, broadly based, and a 1op
priority activity of wildiifc agencics in the West. Much credit for this has to go 1o
the Federal Akl program, under which deer management evolved from Hitke
more than an idea 1o Bct. Before the PR era, deer-relared petivitics were as-
signed toa miene handful of Stuite and LS. Forest Scrvice people; now there arc
respectible staffs devored to deer studbcs and management in all States, and in
additionnl Federal agengics and public and private organizations. The knowl.
edpe ol mule deer that his secnied under Federal Ald studies wis
important. The book, Male cerd Black- tatled Deer of North Americe, published
in 1981 by the Wildlife Management Institute, provides an excclient review of
current knowledge. OF more than BOO Averature reforences in the book, over
500 appear w0 represent studics thar were supported an beast in part by Federal
Al funds,

Federil Ald continues to provide much busic support for deer management
and research projects, but the overall effort has become much broader based
thin in earfier years, Becawse mule doer, like nearly afl resident wildlife, are by
law the property of individoal Statcs, management of deer populations devel-
oped primarily as a functhon of State governments and thelr wildiife depart:
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ments, The States cantrol Hitle mule deer habitar, however. Much is privaicly
crvnied, but ai feast a5 much or even more is on the aational forest and other
Federal rangelunds that comprise pearly hall the il land in the Western States,
Because of this, Federal agencics, especially the Forest Service and Burcan of
Lund Menagement, which between them sdminister resource wse an more than
three-fourths of those lands, bave come to play a key role in habitat management
for mule deer

The Forest Service was one of the first government agencies (o recognize
ghe need (o manage the fast-growing mule deer herds of the 19200 and 19307,
Since then, it has developed extensive progrens lo cesearch on mule deer-
habdtat celationships and in management to maintain or enhance habital for deer
on the national forests. More recently, the Bureau of Land Management his be-
come increasingly active in assessing habitat resonrees and conditions, suppoct
ing research, and developing habitar management programs for deer and other
wildlife on public rangelands. Both agencics have cooperated extensively with
State wildlife departments to more effectively consider and meet the peeds of
dieer in management of tmber, range, livestock grazing, and other resource and
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L nese managsenyent. Although the National Park Service and the Fishoand Wild-
life Service administer lesa mule deer habitat, both agencies have conducted and
supported rescarch on deer and have cooperated with Stare agencics in mule
deer management upon and adjoining their lands.

I paule deer management, ke other endeavors of man, it is difficult o
predict exactly wihat the future nury briog. There is reason for optinism—in e
current status of mule deer populations and the sdaptability of these animals, in
the hroad-based and wellfunded management programs that are now well
established in State and Federal agencies, in the public support given to manage-
mend, andd in exiensive resesrch row beiog conducted 1o provide new knowl-
edpe und further improve deer monagenent. There is also cause for concerm,
espectally about the rapidly expanding human populations and more intensive
and complete use of moge and forest lands, These continue 1o theeaten mule
deer habitars and populations throughour the Wess and make the sk of deer
mangers increasingly difficult,

For example, mercised himan habitation of rural areis, subdivisions and
iher developments on winter rangges, and conversion of rngeland o cultivared
farmiund are seriously eroding the smount of habitet sailable tomoale deer over
much of their range. Encrgy explorstion and development have Increased to
threaten other arcas. More intensive and complete use of rengelunds for live-
stock production poscs a major theeat o the guality of those lands as deer habi-
tat. The same is trie of logging, road building, and more intensive timber man-
agement on many forest lands. In some places, increasing populations of other
wild mmmimils in mule deor habliais, and the management priority given 1o
those specics, threaten additional competition or less emphasis on deer. Elk
populations have incressed to overlap extensively with mule deer as o resalt of
management favoring clk. As white-tailed deer spread and bocamc more abun-
dant twough the northern Rocky Mountains and Great Plains and southwestern
deserts, they have replaced mule deer in somee habitits,

As pressurcs on mule deer habitats and populations increase, managoment
will be forced o become more intensive and cefined. Dificult decisions may
buve po b mude ahout polorities for mule deer as compared with other species
and Lind uses, omay also be necessiry 10 adjust management priorities for indi-
vidual deecr populations and habitats, Those of highest potential and greanest
impartance may have to be righdly protected and closcly managed, perhaps by
excluding other specics und land uses, if reasonibly abundant mule deer popula-
thins and recreational opportunitics gre o be mainaied.
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Return of the Giants

by Forresi B, Lee

The reseoration of the gisnt Canada goose { Branta canadensis maeinn) o
thie Great Plains and adjacent arcas of the United States and Canads is 2 success
story that has fowe equals in the history of wildiife management. Many shared in
the effort—Federal, Stane and provincial agencics, universitics, private organiza.
thons and individuals, The Pireman-Roberison proggram is an integral part of this
story, for it supported and continues to support the work of many of the States
involved in bringing back a magnificent bird.

This great goose s somewhat of 2 legend in the writings of sporsmen whe
hisnwed it a century or more ago. One was W, B, Mershon, who hunted geese near
Ditwson, North Dakota, in the 1880°% In his Recolfeciions of My fifty Years
Hunting and Fisbing published in 1923, Mershon wrote that while the big
gecse had the general markings of other races of Canada goese, they were lighter
colored, and thelr bodics were shaped differenily, being long end oval. They
frequently weighed 14 or 15 pounds. { Typlcal male Canada geese, B inferior,
in the same reglon aversge only about 9 pouncds, and females 7 (o8 pounds, ) On
the feeding grounds they were often in what appearcd iobe Famidly groups which
wire ool amdd did ot mix with the other meocs of Canpdas, They weually Bew
o and would come silenitly oo the feeding area without much circling about

The ploncers who settled in the Plains reglons found the giant Canada
goose nesting commonkly over most of the reghon (see map ). By the turn of the
century, (t had disappeared from much of this former breeding range, which
inchades parts of 3 Canndian provinoes and all or parts of 18 States. Excessive
hunting and habitat destruction are among the ctors belicved o have Cuased
this drastic decline. By the 19200, the glant Canads goose wies thowght by many
0 be gone forever. The renowmed waterfow] authority, Dr. Jean T. Delacour,
stated in his monumental work, Tie Weeferfoed of e Worfd, published in 1954,
“The glant Canada goose appears o be extinct.”

Then in 1962, D, Harodd C. Haonson, a lcading suthority on Canada goese,
demonstrated that some giant Canuda geese were ghive and well. The fascinating
stary of D, Hanson's distovery at Silver Lake In the City of Rochester, Minhgso-
ia, Is best told in his own words, quoted from the prcface of his book, The Giland
Cerinilal Goose, published in 1965, He had observed the Rochester geese on
several oocasions and noted that they differed from othcr races of Canuda gocsc
he wis studving,
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After that exciting duy at Rochester, Dr, Hanson plunged inte comprehen-
sive research of the giant Canada goose. He examined museum specimens and
historical documents, and intervigwed or corresponded with many persons
whao provided pertinent information. His investigations revealed that there were
many more giant Canada gocse in existence than those he had studicd at Roches-
ter, Minnesote. He examined numcerous caprive and free-lying goose flocks over
ihe Plains arcas of Canada and the United States, weighing and measuring many
of the birds and inquiring about their history, To bis surprise, and thar of his
peers, he found giant Canada goose flocks st many places, including peivate and
public game farms, wildlife refuges and game management arcas, A remnant
breeding population also exisvod in the Interlakes region of Manitoba One of the
results of his efforts wies the publication in 1965 of his landmark 225-page book
about the mce. This book, and the publicity that was given the rediscovery,
sparked widespread interest in the bird and an awurencss of the potcntials for
restoring it to former habitats.

Amang the most intercating fmdings was an explanstion of how ihe giants
had survived. Early setthers sometimes gathered epgs from nests in the wild and
hatchied them under broody chicken hens. The young were reaned and wsed for
food or o start captive frm and decoy flocks, Righthess yvoung were sometimes
captured i the wild and reared for the samie purposes. Alter the use of live
decoys for hunting wis outlawed in 1937, somc captive flocks continued to be
kept by game breeders and farmens, These practicves inadvergently sived some of
the original wild stock which wis liver used in restoration programs. Privaie
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game breeders and mdiculturists plved a prominent role in the restoration of
gl Canada goese, not anly by supplving breeding stock but also in providing
cssentinl know-hiw for rearing them in capeiviry,

Some restoration of Canada geese wis already in progress as carly a5 the
1930°s, when new national wildlife refuges and seate waterfowl mansgement
sreas were established in the Northermn Plains region. But the number of breed-
ing Canada geese in the origina range of the ghint goose was very small. For
example; & summuary prepaccd by C. F. Yocom listed 2,741 breeding pairs for
Alberta, Saskatchewsn, Manftoba, Montana, Morth Dakota, South Dakota, Wyo-
ming and Colorsdo as of 195 1. As was keamecd later, most of these really were
giant Cannda gocse. By 1962, the year of Dr. Hanson's rediscoverny of the gianis,
State and Federal dreas were hutching and relessing from 4,000 to 4,500 Camida
gocse cach year in the Northern Plains region—sctiing the stage for a major
effort to restore the giant goose. In 19840, C. H.Schrooder and this writer cstimat-
o4 that the breeding population in these three provinces and five States had
increased o aboul |50 pairs by the lae 1970's

Following the publication of Dr. Hanson's booll emiphasis focwsed on using
piant Canada hrecding stock. This strong general interest in restoration promp-
tod recognition of a nocd for mfonmation o improve propagation, relose, [ran.
splant and other management techniques 1o make these programs mone succes:
sful The publication, Mo Gross Honkers, became avadlable o 1970 and
provided much uscful information.

Although the giant goose was belicved o be extinct when the Pintman-
Hobertson Federal Aid in Wildlife Restoration Act became low in 1937, PR
proved tobe g great boon for the glant Canada goose restoration program. All 1§
Srates believed (o have been included in the original breeding range of the glant
Canada goose { see map ) have engaged in restoration programs, 17 of them using
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Pittman-Robertson funding. Most programs were st least partially soocessful and
soine have been on a large scale. For example, in the South Dakoa Soate-Federal
program, 7952 ghnt Canada geese were released a1 237 sites in 15 counthes
froam 1967 through 1983 In North Dakotn, 6,113 giant Canada geese were re-
Ieascd at B3 sites from 1972 through 1981, At least 10 States andiide the original
breeding range engaged in Federal Akd projects involving resident Canads goose
focks, mostly giants,

Starting in 1971, the Tennessee Valley Authority, in cooperation with five
Stare wildlife agencies and two Federal agencies, conducted a vigorous glant
Cansda goose restoration program in the Tennessee Valley region, By 1985, gi-
ant Canada geese were nesting on at least 33 nutional wildlife refuges in the 18
States within the original breeding range.

The large scale restoration program in the Dakotas stimulated three work.
shops held in North Dakota in 1971, 1974 and 1982 They drew participants
from scveral Federal, State and provincial wildlife sgencies, from universities,
private organizations, and individuals,

At first, private game breeders had the only wvailsble breeding stock for
starting new flocks of giant Canadas. Eggs, goslings, vearlings and paired birds of
the strain identificd as maxima were in great demand as wildlife agencies and
private organizations sought to start free-lyving focks. So sucoessiul were these
ventures that large scale operitions soon hecame commonplace, thans birgely
1o funds provided through the Pittman-Roberison program.

In later years, after the number of free-lving glant Canads geese had in-
creaned substantially as a result of successiul restoration cfforts, there was some
shift in emphasis from releasing captive-rearcd birds to transplanting. The trans-
plang method involves capturing flighthcss molting adults and gostings, and mov-
ing them o sultable habitats not occupicd by breeding Canaucda geese. Onee frees
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fiying focks were successfully established and the fock size had reached opei-
mur:ﬂlx:ﬂm young could be removed for transplanting without harming
the

Each sutumn, the adult geese in a cransplanted group lead the young in
migration to 4 traditsonal wintering area. The following spring. the adults return
to their usual nesting area where they had been captured, while the young tend
to “home” back to the transplant area where they experienced their first flight.
“This homing behavior is an imponant basie principle which makes it possible to
establish new flocks by releasing captive-reared, or transplinting wild-reared
geese. Young females or older females thut have not flown tend to “home” back
o nest at the relesse or transplant sites where they had their fese flight experi-
ence. Some flocks, especially in the southern Grear Plains, are non-migratory and
for them “homing” = irrelesvant

Universities und colleges in the Unived States and Canads plaved an impor-
tant part in the restoration of the glant goose. At least 8 State universitics in the
18 Stares within the original range have supported goose restoration programs
with graduate smdies

An outstancling characteristic of the glant goose is its ability to adapt w a
wide variety of habitats and other environmental condivions. It may breed on
large reservoirs, matural marshes, streams, stock ponds, or even ponds in
reclaimed strip-mined lands, 1t bs very volerang of human activity and will nest in
metropolitan and suburban arcas x5 well s in fremote wilderness sinations. Bt s
partial o {solaved nest sites like istands and muskeat houses which cannot be
reached by raccoons or other predatory aninuls which destroy goose nests, The
gisnt's great adaptabilins—which seems to exceed even that of other Canada
geese—makes it possible for people to help i since it readily aceepes antificial
nesting sites provided especially for lis use. Artificial nesting structures have
been an integral part of many restoration progrims, and Heerally thousands have
been put out by government agencies, mochers, farmers, sportsmen and others.
Both nesting success and nesting density cun be improved by providing artificial
struciures, islinds or other safe nesting places. In recent years, the use of lirge
round hay o straw bales pliced in marshes for goose nesting has come into
prominence.

This goose has made 3 comeback duc to the combined efforts and team-
work of many agencics, organizations and individuals. The work continues in
varying degrees in parts of the vast reglon but for practical purposes, the restora-
tion job has been done. There has been extensive “ploncering” out from success-
ful restoration sives so much that in some Norh Centrl States—notably North
Dakota, South Dakote, Minnesots, Wisconsin, and Michigen—giant Canuda
greese are now found nesting in suitible habimis almost anywhere in the Smate.
Farther west, waterfow! managers bave defined two populations—the Hi-line
and Grear Plains—which are made up largely of giant Canada geese originating
from successful restoration efforts. “Hiline™ geese breed i the High Plains
region of Alberta, Saskatchewan, Montana, Wyoming and Coloradn, “Greay
Plains” geese breed in Saskatchewan, Manitobi, North Dakota, South Dakota,
Mebraskas, Kansas ancd Oklahoma

We can only speculate on how many giant Canada geese now live in the
“spproximate breeding range prior o settlement,” but the number is substan-
tial, possibly more than 150,000 birds. In fact, restoration cfforts have been so
sucoesshiul in some arcas that "urban Canada goose problems™ are becoming sig-
nificant and population controls are being imposed. It is appropriste 0 guote
. Hanscn again: “The giant Canada goose, newly emerged from obscurity, i
again a part of our Hving heritage.”
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Fitumrsition: by Bolb Hives

Beaver Restoration

by Edward P. Hill

Sherlee called his brindle half pie-bull from the shalliw pool because iCwas
getting oo dark 1o see. Only one of the two beaver that had been shot was
recovercd. That made three, a poor showing for such a long hied day. The men
were cold and wet, and their spirits were low, That was typical of the last two
weeks of 1RBEH.

Shertee and his tao compimions had hunted boeaver for the last 15 years for
the Hudson's Bay Company along the upper and lower Gulfl coastal plains of
Alpbama it Mississippi, but they and hundreds of other beaver hunters had nog
mude expenses the bst two winters, When they first started breaking dams and
running beaver out of their lodges and bank dens with dogs, their party often
took 14 0 25 pelts a day. They soon learned that colonics may have ong or two
heaver the second vear, but none 1o go back for the third year, By 1890, there
wis oo place within four days’ ride from their home where they could hung
heaver.

This pattern of exploitution had been under way across the beeadih of
North America sinee the early 1 7000 only the techriigues differed from place o
place. Indian tribes who had earlier used the beaver only for food and clothing,
killed them during the spring thaw and traded the pelts for the white men's
wares. French, English, and Americins bunted inid trapped beaver along the ma-
jor rivers and drainages across the Great Plaiins and Rocky Mountains. These
peits made their way through the trading posts, down the rivers wo the fur mar-
Koets such us Astoria {in Oregon ), Se Louis, and Montretl, and to the fur centers in
Europe where they were fashdoned Into wearing apparcl, Some pelis were made
knto eoats, but most wen into hatier's el This use crested a continuing denvand
foor heaver.

Hudstn's Way Company trapping brigades entercd California in 1828, and
by 1850 their efforts hsd become unprofitable. Moamtain men, trappers, and
Inctians had decimated the Deaver i Utah between 1824 and 1844, Ty the carly
1900's, active beaver colonles remained only in the most remobe and isolated
areas of North America. The estimared 60 million beaver that existed in North
America before the arvival of the white man had been reduced to an estimated
100,000 by 1900,

That the beaver had disappeared from one drainage after another was men-
thoned often by mountain men and tappers during their annual rendezvous.
However, their way of life was to press on rather than w panse and look hack
Although many bonged for carlicr times when beaver had been plentiful, most
were not prepaced to restore what they bad helped destroy.

To the average American, the beaver had become something one read
about, a historkcal source of exchange and wealth that opencd routes for scttlers
movinge oo the wild and vast Land, With s absence over vaist areas of its former
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range, the beaver became inappropriately yot romantically thought of us a2 wil
derness speches. More corvectly, It had simply been wiped out of areas where
haamsiss lived.

Lirthe was accomplished o re-establish beaver populations before 1920,
Ownly wfver the formation of Stite consedvation agencios in the carly 19000 and
the subsequent sdaption of regulated harvest systoms were conditions right for
ihe long recovery of the continenial beaver popalation. In many Siles, the hea
ver was given tofal protection, and when adeguate numbers developed, only
Famiresd harvests were allowed.

The first cfiorts to restare the beaver to its former rnge had begun with
sl releases of live-trapped antmals in New Yook in 1904 and 1920, i Califios
riia i 1924, andd in Missourd @ 1928, By 1940, 64 beaver had been moved to
West Virginia from Michigan and Wisconsin, The real progress was made once
Federnd Aid in Wildlife Restoration fands were made svailable through the Pin-
man-Robertson Act. The restoration of valugble beaver o rural America, still
suffering from the Depression, was timely and politically popular. Beaver had
been too long and far removed from Iocal landscapes, There was great pohlic
support, and in some Soes, demand for conservtion agencies (o restore local
hesver popolations a8 an knoome commadiog, Pelis had incrcased again in value
iy e than $30 cach, & Jot of moncy then, Finally, professional conservathon-
ists recogmized that beaver dams would help prevent soll erosinn and benefic
oher wikdlifc by establishing wetlands within large expanses of other hahituts.

Beaver were live-trappod in suitcase-type traps for release in unoccuplied
habitat in several States. Beaver from Alabama, Pennsylvania, and Mississipgi
were moved o Arkansas. Other trap-and-release progrums were implemented in
the late 1940 and 1950 in Maine, ldaho, Califomia, Wisconsin, Mississippi,
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Wiashimggton, lowa, Penmsylvania, Massachusciss, Wyoaming, Alabama, Louksiana,
andd Coborsdo, In siome Cases, Innowstive fechnigques were used 1o move beaver
into remote localities. Beaver paics were parachubed into parts of Tdaho and
Colorsdo b wooden boxes that opened on contact with the ground, Progony
firom thiese rebeases spresd op and down streamoonrsaes and into ad poent water-
sheds, In some Canadian provinoes, similar buit bess intensive cfforts, combined
with thelr harvest andd prapline management systens, provided for g sbmifar re-
COvVELY,

By the mibd-1950%, beiver popuilations had made dramatie recoverics and
were agiin present o most of the major drainages. Restocking programs and
restricted harvess wore the important fictors. in the recovery of boaver in Nonth
America, but reduced populations of predators such s wolves, mountabn lisns,
and bears, and the pbandant food supply (aspen, willow, ete. ) that had recoy-
ered during the beaver's long absence, enhanood the mate at which the recovery
occurreld. When food conditions arc good, sexual maturity snd breeding in bes-
ver oceurs enrlier, and the average litter stre is slightly larger.

As beaver populations inoremsed, damage compladnts basian (o Oomee g
State conscrvation departmenis. By the mid: 1950°s, several States openod irp-
ping scasons toosllow mited harvests, Among the caegorics of complaints were
Hooding of timber and sgriculiural crops, blocking of culverts and water control
structunes, and damgpe to fish pond dams and berigation ditches, In some areas of
the Midwest, steeams slivancd by beaver impoundments bocame too warm for
tromit prosduction. The benelits. of beaver, however, included their creation of
wotland habitais for waterfow! and a multinode of other wildlifc specics, the
Formaticon of many small ponds high on watersheds that serve as catchment sreas
that hold eroding soil, dnd the warming of wsiters thai had been too cold for
sport fish production and growth. Re-cstablishment of beaver in watershieds of
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some Western States restored yearorouind Goe in streams that had been intermdl-
tenit for as bong as local residents could remomber. I both the Bocky and Appala-
chian Mountiins, besver and their dims have enhanced water quality in some
streams by slowing siltation amnd redocing scidity from coal mine runoff,

By the mid- 1970%, beaver, their numbers possibly approaching, 15 million,
were aguin on almost all the major watersheds where they exisied in pre-
Colondal doys. Pelt prices fell below 810 and much of the harvest pressore from
irapping disappeared. Damage complains incressed, particularly as more pec-
plc began o move back to raml arcas. The beaver became increasingly known
for lis pest and nuisinee atirbubes. Toxdcants had not been developed or Ji-
censed for ise on beaver, ind were believed less effective than traps. Althaough
shooting was legal in many States, trapping with the Moo 330 conibear continucs
b be recommended s the most cffective method of besver control. Snares and
leg, hiold traps are: also cffective, but gencrally require greater trapper skill. In
relatively flar agriculiural and timbered arcas, beaver can be expected o cause
cronomic losses unless populstions sre conbrolled

Before we beoome too “canght up® in controlling beaver, we should look
very carcfully and cautiously at how und where this animal fits into our present
and future well-being, Too linde is known about plint succession, ree growih,
sorfl building, groundwiter rechange, precipitation patterns, and the positive ec-
ological benefits assoctated with beaver and their ponds, The potential foog-
term benedits of beaver colonies for improving conditions critical to man's long:
berm interests are subtle, yet may be deamtic, The dams of 100,000 beaver
located high on o mujor watershed may prevent looding more efficiently than o
large downsircam impoandment. Work shoold be undertaken vo moe fully un:
derstand the importance of the total ccological contribution that cthis magnif:
cent mdent now beings to the North American landscape,
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The Bobcat

By John A. Litvaitis

Few animals inspire an image of wiliderness as well ss the boboat, Seceetive
and silent, it exemplifics o mysterious side of nuture. Often the oaly evidence
theat reveals the presence of a bobaeat Is iis distinctive track in the snow ol winter
or mud of spring

A bobcat rescmbiles o large domestbe canwith a short il s cosit viarkes froam
yellowish brown o gray with numerous black or brown spots and streaks; the
underparts are white with black spots. The stze of adult bobcats varies consider-
ably. In the Northeast, an adult male weighs about 30 pounds, but in the desert
Southwest, perhaps only 12 pounds. Females are usually 30 to 40 percent
smaller than males. Bobeats are opportunists and feed upon 3 varicty of prey,
with rabbits and rodents the major foods throughour their range. BEven decr arc
preved upon cocasionally by bobcars i northern areas, while southern babeits
depend heavily on small rodents. Unlike foxes and coyotes, bobcats rarcly
consime fruits.

There are no reliable estimptes of the bobeat population of North America.
Historically, their range included all 48 comtigeous Sates, the southom tler of
Canada, and central Mexico, But during the past 100 vears, bobeats were elimi-
nated from large porticns of the denscly popultated Mid-Atlantic States, s from
intensively farmed arcas of the Midwest. This probably happened because of
drastic habitat slteration and cfforts to climinate boboats gnd othor camivores
that were considered pests—ikillers of livestock and game animals, Most States
allowoed year-round trapping and shooting of bobeats and many ssucd bountles
10 keep their numbers lTow.

Uathl the mid-1970%, bobeat pelis were of litile commercial value The
average price paid for a bobout pelt during the first half of this century was
usully Iess then $10, During the 1970-71 trapping and hunting scason, only
about 14,000 boboats were taken in e United Staces aod Canada and pelis sold
fior an average of $10.60, However, by the 1962-83 season, about 77,000 bobears
were harvested and the average price paid per pelt had increased o 3103, This
dramatic increase in valise and harvest was Lirgely & resall of worldwide efforts
to protect enddangered spocics of cars. An international agroement strictly rejgu-
kted the trade of pelts that were traditionally used for garments { primrily

anil chectahs ), Vet the demand for pelts of spotted cuts remained high
and fur dealers shifted wo boboat pelts to satisfy that demand, resulting in intense
trapping and hunting peissures on boaboits.

As the demand for bobeat pelts increased, the Convention on lnternational
Trade in Endangered Spocies of Flora and Buna (CITES) and several mational
conservation amd preservation organizations became concerned over the future
of the species. As a member natlon of CITES, the United States was required to
determing the status of bobcuts ind whether trade in bobeats pelis was detri-
mental 1o the species. State wildlife agencies were requested 1 provide dita on

i, Ltpmitiy, Assbutsant Preifessor of Wilillife Ecology af diw Dinioersity of New Wamipeliive as
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babecat popailation trends, size af harvest, hahltal ovaibability, and mechanisms o
controd harvest. However, many Smies licked quantitative information o baob-
cais, Few had condweted any fickd research on bobeats becaase previos harvest
demands had been Hmited and sny management efforts ioward bobeats had
been to reduce or controd their populations. Understandably, some State wild-
life agencics were less than bappy about the new requirements for bobeat
informaticn

In 1982, Congress extended the life of the Endangered Species Act and
Included an amendiment that indicated o detrinenial effcers of harvesting
baobwats could be found—but under i terms, bobeat populations and harvests
would sull be monitored. State wildhife agencics now had a mandate o moaitor
and munage bobeat populations, The result was a number of State rescarch and
management projects on bobcats, most wsing Plioman-Robertson fonds, Sach
circuimstanees illustrate the abillty of the PR program o respond (o unforeseen
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problems and the fst-changing conditions of wildlife management. Withour the
availability of Pittman-Robertson funds 1o support research offorts, many Staves
would have been hard pressed to obtain information on their bobeat popula-
tions,

Wildlife biologists met at national and regional bobeat workshops to dis-
cuss research priorities, common management problems, and possible solu-
tions, Several research priorities were identified as necessary for proper boboat
management, including improved methods wo monitor bobcat numbers, studics
of the effects of hunting and trapping on bobcat populations, and the identifica-
tion of environmental Gctors that influence bobeat abundance,

To evaluate the effects of hunting and trapping, biologists first have w
estimate bobeat density and population tremds, Direct counts of bobcats are not
possible because of their secretive nature and low densities. Traditional ground
or acrial surveys used to monitor populations of large animals such as deer, elk,
or moose are not effective. Therefore, the States explored several imaginative,
new methods o estimate bobeat population sive.

Marny States studied bobeat home range by mapping the movements of
animals fitted with radio collars. Information on home range size and the amount
of overlap with adjacent ranges was used 1o estimate bobeat densities within
study areas. Researchers observed substantial variations: for example, home
ranges of bobeats studied in California averaged about 1 square mile, but home
ranges of Minnesota boboats were up o 64 squane miles. Home range size varied
with prey density, bobeat density, and bobcat body size. Thus, limited informea-
tion on home range size could not atways be applicd over lange areas.

Other researchers investigated the use of track counts or scent station
surveys, which use a scent to attract boboats. The number of stations visited
(based on tracks) is used as a relative index w population size. In Florida,
biologists also marked bobceats with a safe radioisotope that was detectable in
their feces. Bobeat feces then were collected within the study arca and a
comparison of the number of “marked” and “vamarked” feces was used 1o
estimate the bobeat population. In Arizona, bobcat density was estimated in a
small arex using trained hounds o Qush individual bobeats, Other wildlife
agencics examined the potential of using capures per licensed trapper to
evaluate any change in bobcat populations.

Homwrever, the results of all these studies indicated that no single method can
provide a sensitive index or cstimate of bobcat density, Blologists will need to
continue 1o cvaluate methods 1o monitor population change. In the meantime,
two or more technigues should be used by each State agency to monitor bolbcat
populations, and these methods can provide a check on one another,

Biclogists managing bobcat populations also necd more informaiion on
factors influcncing harvest levels, and more data about the effects of harvesting
on bobeat population changes. Some of the initial reports conflicted, suggesting
regional variation. In Oklahoma, trapper- and hunter-harvest rates were suspect-
ed of causing a decline in that bobeat population. High rates of harvesting also
were suspected by biologists in ldaho v be disrupting bobeat social organiza-
tion by frequently removing resident animals and preventing the establishment
of a stable social order, However, researchers in Maine observed that intensive
harvest levels apparently did not disrapt bobeat soctal organization when
young, transicnt bobeats were present (o reoocupy vacated ranges. Transient
habcats apparently spread out from regions that were difficult for trappers and
hunters v cnter because of few roads. These results indicated that closing some
areas to trapping and hunting may provide intensively exploited bobeat popula:
tions with a refuge from which individuals can disperse and repopulate nearby
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arcas. In Virginia, trapper license sales and bobeat pelt prices showed no rela-
tionship with bobear harvest levels. However, the number of bobeats trapped
did show a positive relationship to fox and raccoon pelt prices, suggesting that as
trappers increase their cfforts to capture foxes and mccoons, more bobcats are
caught in the traps set for those furbearers, In Washington, hunter- and trapper-
killed bobeats differed; hunters harvested more male bobcats and their average
age was less than those taken by trappers, In States where bobeat hunting is a
popular sport, hunters and trappers harvest about the same number of animals.
Owerall, however, trappers account for about 75 percent of the anaual bobcat
harvest taken mationally.

Scveral studics have focused on environmental factors that may influence
babcat abundance, In Mew Hampshire and New York, researchers have studied
the foaxd and encrgy needs of captive bobeats as the first step in estimating the
prey requirements of free-ranging bobcats. Rescarchers in New England ob-
served that during winter when small prey {mice, rabbits, hares) are less availa-
ble, juvenile and female bobcats become especially vulnerable to starvation.
Adule males, being about a third larger than adult females, are able to prev upon
larger animals such as deer during winter. In Texas, biologists observed that
bobeats quickly responded to a decline in the abundance of major prey species
by switching to other fnods, Biologists in Idabo also are examining the relation-
ships between boboats and cougars and coyotes to understand what effects a
change in density of one specics of carnivore may have upon the abundance of
the others.

In recent years, public attitudes toward predators have changed. Bobears
and other carnivores now are recognized by many people as important
components of an ecosystem. In addition, woodland habdtas have regenerated
in portions of the bobeat's original range thar had been cleared for agriculture by
carly settlers, In the Mid-Atlantic States, farming has declined during the past 50
yiears and second-growth forests now dominate some areas. As a result of these
Factors, the New Jersey Division of Fish, Game, and Wildlife in 1978 launched a
restoration program o re-establish bobcats, The restoration of wildlife popuala-
tons was the primary objective of the Pioman-Robertson Act when it was
drafted 50 years ago. Original sponsors might have balked at helping bobcars,
but they wrote the Act broadly enough to accommaodate changing conditions
and attitudes, and so New lersey's restoration project was supported with P-R
funds. Through a cooperative agreement with the Maine Department of Inland
Fisherics and Wildlife, biologists were able to obtain and release 24 bohcats into
secluded woodlands of northern New Jersey from 1978 to 1982, Track surveys
and sightings reported by sportsmen indicate that these bobeats are establishing
thiemselves and reproducing in the release sites. Although bobeats may never
become abundant in Mew Jersey's limited habitat, bologists are confident char
their efforts to return bobeats to this portion of their native range have been
successful,

The efforts of wildlife biologists in New Jersey and throughout the United
States have made a difference in assuring the continued success of the bobear.
Musch has been learned about this fascinating feline, Yet additonal information s
still needed, especially on methods to determine population size. In some arcas,
the harvest still may be oo intense for local populations and should be reduced.
Accurate information on boboat population sizes and trends will enable biolo-
RISIS 1o gain support in controlling harvest pressures. State agencies also should
b encouraged to restore bobeat populations that have been extirpated if habieag
is available. With continued research and management, the bobcat can bocome a
true Success story. As it now stands, the outcome could go cither way.
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The Sea Otter

by Donald B, Sinif¥

The sca otter { Enbyelra lutris ), the largest membser of the mink emily, once
opccupicd the near-shore waters of the northemn Pacific Coean rom Mexicoo to
Japan. For over two centurics, ith relations with man have made it the subject of
comiroversics. Prized lor bis loxwciouws fur, it was hunted w near extinciion, To-
day, incrensing otter numbers hring joy to nature Jovers, but present probilems
for shellfish industries.

Sea otters are among the smalles: marine mammals; adults usually weigh
between 45 and 90 pounds. Unlike most other maringe mummals, they do not
possess a Blubber layer; instead they rely upon their extremely dense fur for
insulation from the cold water in which they live. To prevent hypothermia, sca
otters have a very high metabolic rte and, hence, require about fwice as much
energy as other mammals of the same size. They must consume large nombers of
prey daily in ooder 1o mainiain this metabolic rate; a8 resilr, ey often reduce
populations of shellfish and dircctly compete with man for these resources.

Sea ofters are crestures of the near-shore community, where they feed on
shalone, clams, crabs, und other species found there. Because otters usaally for-
age in shallow water (less than 100 fect decp ), they are fairly casy 10 observe,
and their feeding behavior has been well studied. The otter freguently has been
seen 1o float on its buck and pound hardshell mollusks sgainst a stone or another
mallusk which it holds on its chest, Pounding is also used underwater to remove
species such as abalone from the rocks to which they are attached. Evidence
exists that the obter first breaks an shalone's shell and removes the viscera; this
kills the abatone so that it releases its hold on the rock and thus is easy to being to
e surfoce,

Along the Alaskan coast, most sea otter pups are bomn in April, May, and
June, In California and the Alcutian Islands, this spring peak s less pronounced
and births occur throughout the year. Pups generilly are borm in the water, bul
sometimes on land. Litter size ls typically one; twin fetuses have boeen reported,
arud the birth of twins actually obscrved, but there are no records of sci otters
successfully rearing two pups, Fenales generally don't reproduce until they are
three years old, and then produce only about one pup per year; thus, their poten-
tal for increase is relatively low.

Population Reduction and Subsequent Recovery

Around 1740, Russians began to bunt sca otters in the Alcutian islunds,
while Buropean settlers hunted them along the Califirnia coast, The fascinating
sagga of exploitation lastod about 170 years, during which the otters were exter-
minated from much of their range. In 1911, when an international treaty finally
gave them protection, | 3 remnent poapulations were Jeft, scattered from Mexico

D, KinifE a8 Professor i the Departmont of Eeology avel Bebuvionnl Riskogy af te Daiveesiny of
Allerievcites, s Seent sipulying susrine musrmls stace | 068 sl foasing farbivadanly on s
iitery awed Aitlarchic seais N by wrilien srore han 50 selpinfife e sind serveel ol el
RiTIRE i oosm itiees sl ommiisning

293



f thie Kurid Isdands north of Japan. Some of these populations have grown e
under protection, while others have become extinet, Full recovery over thelr
entire range has been limited by the otters’ slow dispersal between solated
populstions.

Human efforts tospeed up the recovery process bave included a program in
which groups of sca otiers weee moved 1o areas that were once part of the
species’ moge. The first translocations were arempted (n the lute 1950 with
otters from Amchitka sland on the Alcutian chain, These initlal efforts were
plagzued with difficuliles simply because information on handling and transport-
I otters was oot available. Researchers sood found thist sea otters held in dry
engred conld not keep their fur clean, When they were returned (o the waler,
their solled fur bevame wets they guickly chilled and vsually died. Another mor-
rality factor involved overheating: high air temperatures during transport
eauzed hegt stress and eventually death. It hecame evident that if the otters wene
piven waier they sulfened less steess and less likelibood of overbeating. Eventual-
Iy a method for making water readily svatlable during pransportation was worked
out, and survival improved dramatically. In 1965, ses otters were transported
fronm Prince William Sound o southeass Aaskas in their firsg successiul pransloca-
e

Betwoen 1965 and 1972, the Alaska Depantment of Fish and Game in coop-
eration with State, Federal, and Canadian provincial agencies releised sea atters
tn elght bocavions from southeastenn Aliska to southern Ovegon, Most all of the
releies in Alaska were successful as well s the ones in Canoda and off dw coast
of Washington. Only the release in southern Orepon appears (o have Biled, In
1956, before the rechnigue for movement was fully developed, seven sca otters
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were liberated in the Pribilof Istands and this population also appears 1o have
failed. The successful populations scem to be expanding into new arcas and it is
likely that sea otters will eventuslly recolonize most of theie previous mnge.

The success of the tanslocation program owes much (o Pittman-Robertson
(P-R) funding. Safe methods of transporting sea otters were developed entircly
with P-R funds, which cnabled the Stare of Alaska to develop an sctive sea otter
progrram beglnning in 1962, In sddition, Piotman-Roberison contributed 1o ol of
the successful translocations between 1965 and 1972, In those early days, PR
funds were crucial for such work because other programs and sources of fund-
ing were not yet in existence, Karl B, Schoeider, who ok prominent part in the
Alxska Department of Fish and Game's plonecring work during thar period, has
written that *P-R provided the seeds which resulbed in re-cstablishment of sea
otters ina 2,000-mile stretch of vacant former habdtat. It is quite possible (1 chink
lkely } that without P-R the transplants would never have occurred.”

Current Status

Ty, most authorities consider sea otters in North America 1o consist of
Pty separale groups, or populations, one in coastal areas of Alaska and Canada
aned the other along the coast of California. The California population numbers
arcund 1,500 animals and extends from about the Santa Rosa River on the south
o just beyond Santa Cruz on the north, This population is thought 1w have ex-
panded from about 50 otters that remained after 1911 in an area just south of
Monterey, It is regitrded by some scicntists as 4 separaie subspecics ancd, in 1976,
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was classified as “threatened” under the Endangered Specics Act. The other
group i scattered from Washington to the far islands of the Aleutian chain,
Those in Alaska and Canada have expanded from remnant populations or from
animals transplanted from Amchitka Island and Prince William Sound.

Currently, there are an estimated 150,000 sea otiers in Alaska, and in many
arcas their populations seem to be expanding. Clearly, the Alaskan populations
arc now large enough to allow a harvest for fur pelts. However, current legisla-
ticn, particularly the Marine Mammal Protection Act of 1972, and public pres-
sure against the killing of marine mammals make it unlikely that any commercial
hunt will occur in the near future. Nevertheless, there is considerable pressure
in Alaska for harvest by Indian, Eskimo, and Aleut peoples as part of a subsistence
“take” allowed under the Marine Mammal Protection Act. At present, items
made from marine mammals cannot legally be sold unless they are classified as
native arts or crafis

The economic importance of sca otters also may be measured by the mone-
tary loss to commercial and recreational shellfisheries that compete with otters
for resources. Some scientists suggest that large scale depletions of shellfish
stocks cannot be unequivocally blamed on sca otters because commercial and
recreational shellfishing may also have reduced these stocks. However, several
other scientists provide convincing evidence that sca otters do reduce shellfish
stocks so that commercial shellfish harvest by man is no longer an option. The
competition between sca otters and shellfish industries for near-shore resources
undoubtedly will continue as otter populations expand into new areas.

In California, sea otter numbsers seem to have changed little in about the kast
V0 years. This population’s inability to expand is believed to be related 1o certain
human activities along the coast. For example, a gillnet fishery operating in shal-
low water along the coast has been implicated as a najor cause of sea ofter
deaths. As such mortality factors are removed, it s likely that the sea otter popu-
lation in Callfornia will expand once more, In addition, there is a transbocation
effort to establish another population of California sea otters by moving animals
to an area outside the current population’s range. Several possible transfier sites
have been suggested, with the current US. Fish and Wildlife Service plan favor-
ing San Nicolas Island, in the Channel Islands of Southern California. As this was
written (1986 ), translocation operations were planned (o begin in 1987,

Given the likelibood that sea otter numbers will grow in future years, man-
agement needs to focus on resolving the conflict between human and sea otter
uses of shellfish. The conflict may be resolved through a policy called Zonal
Management, which has been suggested by the Marine Mammal Commission
and the U5, Fish and Wildlife Service. Under such a plan, some parts of the coast
would be deemed sea otter arcas while other parts would be designated non-
otter arcas. If necessary, otters would be removed from or kept from expanding
into non-otter areas. Unfortunately, the legalities of adopting such a manage-
ment strategy, at least in California, scem formidable at the moment: the En-
dangered Species Act and, perhaps, the Marine Mammal Protection Act may
have to be modified before such management plans could be executed,

Already in Alaska, there is adverse reaction to the sea otter's expansion.
Kodiak Island and Prince William Sound are now the focal points of such opposi-
tion primarily because of dungeness and king crab fisheries, However, as sca
odter populations continue 1o grow, animosity undoubtedly will spread wo other
locations. Growing animosity, in turn, may lead 1o substantial increases in illegal
killing of otters. Solutions to these resource condlicts must be found soon in
erder to prevent the development and spread of such scenarios. Zonal manage-
ment is probably the best compromise that can be implemented.
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Bobwhite Quail
by Bill T, Crawford

Vew upland game bunters snd landowners will srgue about the vraditonal
title of “King” for the bobwhite quill. The right 1o wear the crown is undisputed
whenever this cherished American game bind i op for discussion. For the
frmer, hearing the fumiliar musical whistling of ah-bob-white-ah-bob-white can
e enough to make his day of hard work not only olerable, but more satlsfying,
For the hunter, & one writer puts it, “the quail is poctry in 2 special package.”
Being in 4 spot o bear quall whistling from the roost, and then walking op
behind your lead dog's point, followesd by the heart-stopping explosion of birds
hecoming alrborne—ilie scenirio hat hundreds of quail bunters have experi-
enced annually since sexbement days—is a difficult combination to improve on,

Bt the future enjoyment of this esteemed sport is sorcly threatened. The
trend in quall populations s downward st an cverincreasing pace. Quall
numbers have declined severely since the carly 1950' as thelr hahitats have
been drastically changed. Some occasional population increases have been
experienced due o excellent weather conditions, but the long-teem habit
problems assoctated with commercial sgriculiure and forestry prevail across
the bobwhite's rmnge.

The downwand trend §s very well documented, The commonly beard
complaint "By golly, quail huating just ain’c what it used (o be® has a ring of solkd
pruth. I an sge when success storles ibound conceriting forest-loving species
such as decr, wild wrkey, ond mffed growse, it s 3 sad note that oor
expectations for the bobwhite hold so litle promise.

In the late 1920°% el 1930°s, Stoddand, Leopold amd Ervington conducted
landmark studies on quail blology. The management and research activity n-
cremed in the e 1930' and 1940' by expanding staflfs of Suie biologists
working under the newly implemented Plivman-Robertson Federal Aid in Wild-
life Restoration program, A targe part of the published lverature on quail biology
and management cane from this source of support. The facts on the quail's
necds appear 1o be well developed except for some problems dealing with the
new ent of agriculiural intensity. Actually, it seems like a modern miracle that
quall arc able o survive ot all under oday's farming methods. All authorities
agree on the primary causes for population decreases.

The bobwhite s known w be o produet of diverse habie 1t s psociated
largely with rough pastures, small grain and hay Gelds, thickets, woudlots and
fence mow borders with brushy vegetation. Quail were ever-present on the
American pre-scitlement landscape. With immigration snd scttlement, ploneer
farming developed an o grand scale, Quail response was phoenomenid; popula-
tinns soared b the Bastern and Midwestern United States. Before this primitive
farming created edge habitat around new cropland and pasture borders, quail
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generally had been limited to the nnl edges and drafnage patterns where
praivic and woaodls mot

As the fumily furm became the dominant agricultural pantern for the East-
ern, Southeastern gnd Midwestomn Lindted States, bobwhite quall habitit was
sulidly in place. Under the land use system of the day, a covey of quail could find
most of its neods for shelter, food, nesting, and movement in 2 20- to 40-acre
tract. This pioneering. horsc-drawn agriculiure, so common cverywhere, fa-
vorexd the bobwhite and resulted i1 an enormous increase in population
throughout its rsnge. It was 3 heyday for the bobwhite, and it also beesme a
heyday for the great sport of quail hunting, High populations of bieds with much
open sccessible rmnge encoungged people to ke op the sport. Along with that
situition, pointing dog interest and ownership developed, and so did intense
ficld trial activities, With better road systems, travel equipment, and improved
fircarms, quail hunting became a winner, Contributing further to the bind's
popeilarity were is excellent holding, fast fushing, and Grger qualities. And it
didn't hurt it onc bit 1o be classed high on the lst of great table fare,

By the approach of the 1930, bowever, it became evident that with more
settlement and intensive farming. habitat would become more Hmited and
porer in quadity. Brushy woods were being converted into bare, overgrased
pastures. Weedy rall-fence rows and borders were replaced by nuked wire, and
hedjze rows were uprooted from pratric Birmsteads. But even into the late 1930°
there remained i core of good habitat which supported exccllent quall populs.
tons throughout the bird's range.

For a 10yvear period after World War [ quail Gk well held stheir own, The
Family farm wis still a reality, Speciil “setaside” government programs allowed
farmers w0 benefit from leving ficlds go fllow, This in e worked 10 the
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advantage of small game—notably bobwhite, Farming was still pactially a subsisg-
ence operation where the horse and mule remained important. There were fow
large modern tractors, combines and rolling balers. Pastures were heavy with
clovers and lespedezas, The system of managed pastures had not yet made its
appearance. Some farmers still shocked corn, and many still picked and shucked
by hand and never thought of fall plowing.

By the carly 1950's, changing cropping and land use systems began to move
like a plague across the quail landscape. They basically resulted in a number of
stresaful habitat conditions: { 1) larger field sizes with subsequent elimination of
croms fences and cover lanes; (2) clean famming with strong dependence on
mowing and pesticidal chemicals; (3) fall plowing, which eliminated food and
cover during critical winter periods; (4 ) loss of rotations of legumes and small
grains, and the introduction of new pasture grisses, notably of the Bermuda-
fescue types; (5) intensive single-crop culture systems, climinating the vegeta-
tive diversity needed by quail; (6) climination of the plains type osage-orange
fence rows and associated travel lanes; (7) loss of fallow ground; and (8)
elimination of natural waterways and associated wild vegetation.

In thee Southeast, still another factor began to weigh against the bobwhite xs
the forest products industry expanded. Small farms and old-growth pine forests,
many of which had provided prime quail habitat, gave way to large, short-
rotation pine plantations. During the first two or three years in the life of these
new stands, quail tended to do well, but then a steady downward trend set in and
conbimsed.

Taken together, these practices became overpowering forces in the decline
of farmland quail. The shift to the monoculture system brought almost total use
of tractor-power as the replacement for horse-drawn equipment. This in iscll
forced a great change in farm vegetation; growing oats, timothy and associated
grains for horse feed was no longer necessary. Soon the bulldozers, heavy tillage
and earth-moving cquipment eliminated much of the quail range. Ficlds were
reshaped, drainage ditches dug, rough pastures converted, and odd arcas of
timber, brush and creek borders were eliminated. This was particularly true in
the regions of fertile soils where the potential was high for wildlife,

In the new farming system, habitat remains only in small islands or pockets,
With pressures such as hunting, predation and other disturbances on these same
arcas, the population becomes reduced. Reproductive problems follow bocause
of lack of nearby cover from which other birds can come. Anything that affects
these isolated islands of cover reduces the ability of quail to recover, Coupled
with farming changes has been the widespread sprawl of citles, housing, high-
ways, large multl-purpose lakes, and commercial developments covering the
landscape with something that won't support quail.

Since sertlement days, the bobwhite has in most cases been considered a
by-product of the farm system, If the present system does not allow for the guail
by-product or if the by-product carfies no economic incentive, quail production
falls through the crack.

To describe the problems and wring our hands is not constructive. The
question is what we can do to improve quail populations.

For years cries have been heard for stocking to supplement low quail
populations, Stocking sounds like an easy, quick-fix remedy, but like most quick
fizes, it docsn’t work. Many State Pittman-Robertson rescarch projects have
been conducted on restocking efforts. All have been negative. Repeatcdly,
hand-reared quail have shown very short lifespans on relcase and end up as
expensive fiood for natural predators. Too often, people demanding quail stock-
ing faill to note that their lands or hunting grounds have lost their carrying
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capacity for wild quail. To place birds in such 3 harsh environment aod expect
results s fully. Another altermative—that of rapping wild quail o puat oo
pockets of good hahitn—is probibitively expensive and ol very praciical

We must attack the real problem, the steady reduction of guail habits
throngh current land use progeams, We must mise the question as io bow and (o
wit extent we can really retiund the deterioration and loss of guall habime One
very expensive approach o sobving the problem s providing payments 1o
Inndowmcrs 1 creale quail habitut, Money for sech o program would have o
come from 4 new source oF from some other comeervation activity, which is
inlikely at this period of time in public fanding

There arc some avallable sources of help for interested landowners and
sportsmen, often g linde direct cost. Set-aside cropping progroms have existed
fior several yenrs and many frming practices within these programs benefit
quaail, Some Federal and Stmite conservation gpencies have trakned porsonme] whio
will drasy up free wildlife management plans for a farm, specific for gquail—i
reqquested. Along with this service, thise programs frequently peovide free food
g cover sceds and bow-oost trees amd shinibs, Demonstrathon Girms are availn-
hle in some counties, These are working, oo-subsidy operations that show
landioaners bow bo produce bath wildlife sod o living. Demonstration practioes
include no-till cropping. use of native grains, tmber and fclwood production,
crosion conbrol and contour strip cropping

It is conceivable thir the currently recogndecd serbous mtne of sodl erosion
cold result in o blosing for quail. Corvcod Foderal furm programs are secing a
marriage of conscrmtion and agriculiuee. The new soll erosion Gorim legislition
with “sodbuster” and “swampbusies™ provisions will take away Federal find
eligibility from farmers who convert present grazing lands or wetlands o crops,
This concept could alliw millions of acres. throughoui the bobwhile rnge o
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aggain support quall food and cover, The challenge to landowners 1o provide the
right vegetative mix is an opportunity foe quail management. 1t could help tum
around the monoculture tremd and provide 8 new diversity of more saltible
habirar.

One major problem for guall production oo privite Bnds has been the lack
of coonomic ncentive. Current trends hint at this problem through beasing of
hunting rights. Leases are comimen between deer and turkey bunters and and.
owners. This idea ks starting to catch on with quail hunters, spreading perticular
Iy in the South. Quail hunting i worth dollers 16 people—Dbaoth hunters and
landowniers. In most States, 90 percent or more of the land i in private owner-
ship, and this is where the quail habigar restoratbon bas to be done., Iflmmdowners
cannol see 4 perscnal or business incentive o manage for guail, there will be no
wide-scule habitat program.

I we want 10 malniain or increse guall numbers, tore is no alvernative o
re-establishing natwral habiat. The widespread loss of premiber haldiar has be-
come a national quadl disaster, The problems of research and management of
quail necd to be strongly addressed and improved upon, partioulardy becanse
the chonging landseape constanily poses new unsabved dilemnmis

The S0yvear Fittman-Reberison progeam has been a tremendons help in
documenting the problems of quail and developing management technigques
and plans. The program’s opportunitics to belp solve the severe challenges of
Quadl are still ahead. State and national strategies must be developed that can be
apphicd on g local basis. Will we take adventage of the mlents and the wildlife
scicnce provided through these PR funds to bring a immabout in the bobwhite
stary? Cltizens, hunters, outdoorsmen, landswners—the knowledge and skills
pre avadlable. Now (t's your turn af hal
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Hesnimigron dlsvetion by Tom Beechaw cosrtey of Calwndar Promctions, fre, Wisbigce, foma

The Ring-Necked
Pheasant

One of the few imporied game birds that have done well in the United
States, the ring-necked pheasant bas become endeared o hunters across the
country. They consider it to be thelr own. Astan in origin, the pleasant has been
curricd by man in centurics past to Forope and from England o the castern
seaboand. Stocking attempes in the 1700 in the Northeast fGdled, but of many
amermpis in the lete 18000, some were sucoessful.

The big break-through into North America began in Oregon. Ringnecks
from Shunghal, China, were stocked there in 1881, They prospered, and were
later transported across the Nonthern Siates where their genes were mixed with
the Enghsh black-necked phesant In the East. Nowhere were they more com-
patible with the climate and the Brming patterns than in the Midwese. Whercver
they were introduced, it scoms to be a pattern that their populations peaked
from 20 to S0 vears after introduction, and then declined. Aside from the
-th-rgm"lﬁl.ihiugtm populations, which declined after the first decade of the

» most midwestern and castern populations peaked in the 1930°%
md main'uhcuumunm with a loss of prime habitat, 1o lows, however, sctive
transplant programs under PR allowed pheasant populations to sdapt o the
southem part of the Stre while populations in more intensively cultivated
northern portlons declined steeply. Missoun and Pennsylvania are other States
where active P-R trensplant programs in the past several decades have helped
populations to develop.

Only about a doken States, chicily in the warm and boamid Southeast, have
no pheasanis. brrigathon has made possible the speead of the pheasant into the
secmingly harsh and dry climsites of the Intermountidn West and the Soutlest.
Almost everywhere the pheasant has sucoceded, the plow alrcady had created o
gap w0 which most native bind species were unable o sdapt.

Even in the 1970' and 1980's, healthy populations of pheasants existed
where habitat and weather combined to favor reproduction. Nowhere are these
pockets =0 large ind expansive as in the Mikdwest. The ringneck bn the heartland
breadbasket of our country has hid a profound influcnce on the local hunters
and the local economy. Typically, in the Midwest, opening day of pheasant sca:
son has been a special day. This was especially true in the 1930's and 1940's
when regional ringoéck populations were ai their best. Shops closed so dads and
sons could go humting, Mo need to go to the barbershop oo get o haireat. Likely
you'd find a sign on the door that read, “Closed—gone hunting

Ringnecks adapted to carly Asian farming practices. Their prime habitar
requirements are early stages of plant sucocssion crested by the furmer. They
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bave done their best in sinations where from about badl to three-fourths of the
lard is in cultissition. Encugh undisturbed or idle lirmland is noeded so they can
haich their cggs. They're prolific re-nesters, and such crops a8 spring-sown
prains serve as excellent nesting cover Il carky nests are lost. The diverse crops
grovwn i marty farms in ihe Midwest in e 1930% and 19490°% suiled their needs
very well, Small grains, nitive or ame haylands, 8 lile corn or sorghum, some
pasture for the cattle, a fow shelierbelis and uncultivatied odd arcas bere and
there, woedy fenoenows, hoadlands ot the end of the Geld for machinery w arm, &
few sloughs or marshes—anid you bad phessant heaven. 1 the winter was severe,
plicasants could ity out from the thick camails in the mirdh or from the shelior-
heds to feed in the canle or horse pracks in the comilickd or feed from the spillage
around the caitlebunks. That doesn't desoribe the modern midwestern farm of
oy, however. Things have changed!

Todkay, many of the fencerows are gone, the headlands are pone, many of the
old tree claiims, odd areas, Brmsteads, shelierbels, pastures, and marshes are
gone and farmed-over, Few cattbe forage in the large corm and soybean fhelds b
the bleak winter landscape. It docsn’t seem o maiter, for the wiste grain was
plivved wnder in the Gl anyway, We are in an era of intensive farming with
sophiisticated fiem muchinery thatr mundates large tlelds, Chemical techinologpy
ond sdvinces in plant breeding have Bivored monoculivies of corn or soybaans
on imoest af our agricoltural Tands. Herbicides have modified plant compaosition,
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even in the rosdsides which are the mainstay of many modern, meager pheasant
populations.

Chur farm was s good example of change. My tuher purchased the farm from
Gieandfather. who had homesteaded it in southesacm Minnesots in the late
1 500's, My hunting territory as a boy included the erop ficlds, a slough flled with
smartweed in the summer and water in the Bl where [ shor my firse migrating
malkard ducks, a creck bend filled with aative grasses amd brush that we nlck-
named the “jungle,” 2 steep-sloping crock bank planted 1o jack pines with
willomwes along the crecke, 2 “tree elalm™ consisting mosely of giant cottomwonds, a
shelterbell planted 1o Chinese clm in the 1930 that was full of weeds, and &
sidehill fickd that was aleernated with hay and oats. The creek flowed ull year long
when my Dad was a boy, and he speared northern pike in the decp pools. When |
first learned to fish, | caught only minnows that came up in the spring, and were
siranded in pools when waner slowed o a mrickle in the summer, Mow there is
only oni Sow of water during the year, & great erosive push in the spring that
drics up by June o leave the gravel riffles expased

The first pheasant | <hot wis in the 19400 in the shelterbelt; dhat's bull-
dozed and farmed now. The slough was tiled and the jack pines dicd when that
arcawas fenced for a hog fotso that my college education could be financed. The
last of the trecs were cut diswn on the tree claim. The last phicassnt | shot there
was in the jungle. After my Bither died, and the farm was sold, the jungle disap-
peared under the bulldozer that leveled even the stecpest crock banks, My
mother todd me stories of the prairie-chickens that came in waves during thelr
migeations, | tell my grandchildren about how | ourwited the phessants, and
nonw the furm consists of silent Hiclds of com and sovbeans,

Pheasants dida't go anywhere, Le, they didn't migrate. Esscntially they
wiere unable 1o find a place that was undisturbed during the nesting season.
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Proof thai pesting cover was important o the success of the pheasant came in
the Comserviiion Reserve (Sall Bank) progrome Just before 1956 in South
Dakoeza, when the Soil Bank program began, phessants numbered 4 too6 million,
By 1961, the population had more than doubled to about 1|1 million. Further
proof that nesting-cover removal was the cause of pheasant population decline
came with the expiration of Soil Bank contracts. Declines in Soil Bank land close-
Iy matched downward changes in pheasant population levels, With all the
changes tn oor methods of farming and in the landscape, we needn’t wonder
where all the pheasants went.

Fintmin-Robertson projects entered the game e as far as pheasants weie
concernod, Nevertholess, the P-R program is inexericably entwined with the
later history of pheasunt populations. The gains thar have been made in range
extension through trapping and transplant progrems are almost exclusively due
tix PR These programs. and experimental stocking of new strains and crosses of
subspecies, may bold some hope for the future.

Same of the greatest gains made by PR are duc to the biologists employed
in the program who have personally dedicated their carcers to oducating the
public. When pheasant numbers became only a shadow of their former promi-
nence, the sportsmen and interested citizens naturally wondered why. There
were lots of opinions among the public and often these opinions incorrectly
focused on a single reason, such us pesticides, discase, or predators, Bologists
knioow that the real resson was 3 complex: nberplay of many factors, Withour the
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abdlity 1o create @ favorable environment for itself, the pheasant was cntirely
subject to the weather and what habitat man would provide. To unwesve this
complicated web, 10 understand i, and to communicate the ecological
o a resistant and opinionated public was o monumental task The

change in the American people over the past 20 years in their undemstanding of
such principles as diversity, pollution, and animal and plant changes in response
o environmental changes has created a new vocibulery now familiar to the
public, and a new swarcness and concem for the environment around us. Many
dedicared Stite cmplovees, hired with P-R funding, donated countless hours to
explaining pheasint ccology to cltizen groups and sporsmen’s organizations.
Two other groups deserve mention. One comprises the Ste employees
who made cover plintings to farndsh nesting cover and winter cover for the
i the land managers who madniained quality cover with just the right

it af diversity in the landscape. The other group are those game managers and
administrators who hove made good progeess in sound and sensible scason-
setting regulations based upon data gathered under P As long as we'ne shoot-
ing cocks oaly, seasons with a gencrows length that cover an entire State or a
breid part thereof are both easily interpreted and safe for the wildlife resource,
Biologists did their work well in the early PR progrem, and learned much
about the pheasant. Some have retired and some have passed on. They were
repliced by phessant biologists in the 1950 and 1960°s with whom Pve had the
pleasure of working. Some of these now have responsibilities as highly placed
educators and administrators, Thelr work also was done well, and a simplified,
knowledge-based pheasant program has resulted. Pheasant numbers are fower
m.mmummmmmmmkumwﬂ]-
tralned, enthusiastic, and capable of appeuling successfully 1o the modem envi
ronmental conscience. Further, they hove allics n many conservation groups,
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The future for the pheasant is not entirely bright, but it is clear. We cannot
hope 10 go back 1o the good old days, because too muny irreversible changes
have taken place. We may plant safe nesting cover, but the fencerows, the head-
lands, the marshes, and the diversity thas complement it are gone. There is a
more pressing need for soll consenation now, however, than over before, When
we aldress that necd in o meaningful way, (0 will mean that some land area will
need to be dedicated to permanent cover. The pheasant and other specics such
as the bobwhite will be bencfited. The 1985 Farm Bill enacted by Congress has
for the first time “sodbuster,” “swampbuster,” and conscrvation rescrve provi-
sions that are s response o the conservation community's concern abwiut the
environment and 6§l crosbon. 1§ administered properly, the copsenation-re-
scrve provisions thar could ldke 40 10 45 million scres could now be ashot in the
arm for phexsants, as the Sofl Bank provisions once were. Many feel thar the
present agricultural system, sustained as it s by cheap power, foreign fuels, long
transportation bauls, and chemical supports, ks sabject to fuilure and s not a
sustainable system. If modern agriculiure should trend toward control of soil
crosion, reglonal diversity of crops, of lessencd inputs, phemants would benedit.
Tr may be that crosses of subspecies of the pheasant muy be produced that will be
mare suited 1o conditions imposed by present-day agricultiure. Whatever hap-
pens, the knowledge gained and applicd in the last 50 years of pheasant work
under P-R will be put o work to serve this fine game bird even further.
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The Chukar Partridge

By Glen C. Christensen

There is scarcely a major game bird species on edrth that has not been
trapped and caged and shipped o some far-off point on the globe with the hope
that upon release itwoukd become established and supplement the native faona.
The United States has a long history of exotie game bird introductions, most of
which failed. However, several spocies did succeed in finding their niche, and
the chukar partridge wis one of them.

This sassy litthe stranger is one of the seven speches of red-leggeed partridiges
found widely ut Europe, northern Africa, and Asla. The bird thay has
succecded in the States s the Inchan subspecies fAlectords chnilsar
chugkarr), o monive of the rugged, mountainous areas of northem India and
Paklstan,

The chukar is 2 quail-lke bird but larger. The sexes look alike, but the male
is slightly heavier, weighing up o one and a halfl pounds, while the female sel-
dom exceeds one pound. It s an casy bind 1o distinguish in the febd with ies red
legs and bill, black-barred flanks, and the white throat sct off by a black Hoe
ruinming through the cve onid down the sides of the neek.

Chulars were first introduced into the United States in 1893 when § pairs
were imported fraom Karachi. In the years that followed, large nombers of
chukars were relessed by State game departments, sportsmen’s clubs and inger-
csted individuals in 42 mainkind Staites and 6 Canadian provinces, in Hawall, and
in New Zcalund.

Since linle was known about the habiiat requirements of the chubar peicre to
1950, the carly introductions were hit-or-miss cfforts. Nevertheloss, an interes
wias created in this Asian import, particularly in the Stoves of California, Mevasda
and Wishington, where nucleus populations begin to thrive. This gave Suite
wildlife biologists the opportunity 1o ke 2 closer look at the chukar, its life
history and habitat needs. Important data was collected and disseminated o
other binlogists by agency publications and reports and through anml sork-
shops and published repons by the Western States Chukar Committee and lster
the Western Stares Exotic Game Bird Committee. Significantly, during this time,
mast of the Western States took sdvantage of Federal Aid funds which had res
cently become mvailable through the Pitman-Robertson Act. These early PR
projects not only helped Bnance many chukar partridge introductions and redis-
tribution efforts, but also helped make it possible for subsequent research,
survey and inventory, and development programis.

Between the time of the first release in 1893 and a 1968 poll, st leist
‘BO6,000 chukars had been released in North America and Hawaii. Most came
from game furm stock; however, several Western States {most notably Nevida
and Callfornia) initiated trapping projects in areas where the chukar had be-
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come established. These wild birds were released in suitsble, but unoccupicd,
hahitais in many western locations. More than half of these relcases were made
after 1954 and the sites were "selected™ on the basts of newly available rescarch
data as well as judgments formed by blologists who had visited aress where
chulkars were proving successful. This sclentific approach resulted fn fewer and
fewer releases in States which obviously lacked the nccessary habitat. Biobogists
concentrated their efforts an the western ranges which met the research
stardards. By 1970, the fruits of these efforts were realized, and the chukar par-
tridge occupied 100,000 square miles of habitat in North America and the Ha-
wallan Iskands.

Why has this cocky limtle import adaptod so-well bo western North America?
Let’s take a book a1 the bird's native land

Chukar habitat in India and Fakistan e chiefly within massive mountsin
chidits such as the Himakayas, Hindu Kush and Korakorams, some of the most
rugged tormin anywhere. Numerous valleys, many with beautiful streams and
rivers, weave d pattern through the mounteins and, where conditions are
sudtable, the lind is cultivared. The climate B arid to semi-arid with cather short,
hot summers s cold winters. Precipitation occurs primarily in the winter and
spring and varies from 3 ro 13 inches annually. The vegetation is primarily shor
brush with a grass-forb understory and sometimes a scattered overstory of small
cunifon. The chular partridge inhabits the broken termin from the valley floor
{usually 4,000 to 6,000 feet high, but as low as sca level in Sind and Baluchiszan )
0 mountain skopes and peaks as high as 16,000 fect

Many parts of western Norh America are 20 almost perfect match for the
chukar's native Asian environment in climate, vegetation and topography, par-
ticularty the Intermotmtain Plateaus of the Western United States. California,
Nevada, Oregon, Washington, ldaho, Utsh, Colorade and Wyoming harbor the
greatest chular popolations. However, isolatcd colonies exist as far south as
northern Baja Californii in Mexico, and north into south-central Hritish Colum:
bia, Canada. The chukar is now esiablished on six Hawalian slands—0Oat,
Kauad, Maid, Larai, Moboksl and Huwsil

It seems the history of lend use [0 the Western United States opencd the way
for the sucecssful introduction of the chukar partridge. Sagebrush and grass
dominate most of the arcas now occupicd by the chukar. Typleally, these west-
e ringes were heavily overgrazed in the lale 1500's and exrly 1900'S, allowing
for the invasion of annual Mediterrancan grasses which replaced many of the
native percnnials.

Several species of brome grass became commaon, moat importantly chieat-
grass, which has been very influcntial in creating excellent chukar habloar (by
perpetuating lisclf through fires ) and in serving as a primary chular food supply
on 3 year-around basis. Thus intensive fand use in the West, followed by the
introduction of the exotic grass amd forb species, may well have set the stage for
the introduction of the exotic chular, who bs well sdapted o o set of similar land
use patterns In the Cld Workd.

Native game birds which share parts of their habiar with the chukar are the
mourning dove, California, Gambel's and mountain quadl, and the sage growuse, In
many areas, the only meeting ground for these specics is at springs, mountain
mendows and near rivers and crecks, suggesting that the chular competes little,
irat all, with nutive species.

Within recent times, lange expanses of sige grouse habitat have been lost
through range deterioration (overgrazing, drought and fire), This has been par-
ticulbardy noticcable in Novada, and a5 the sage grouse faded out, the chular
midived in and oocupicd what could hive been a seripus vl
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The chukar partridge, a colodful lttle rimrock dweller, has added a new
dimension o the western wildlife scene 1t s monogemous, and by mid-March
the pairing commences. Length of doylight, temperatures, and food conditions
play a part in determining when pairing will oceur.

During the pairing process, calling by both sexes & very commanplace,
One of the most commin calls, and the one from which the bird derives it
name, ks 2 throaty “chucking™ which can be heard for long distances,

The nest B merely o depression scratched in the ground and lined with dry

stems and fedthers, However, nests are 5o well concealed among the
brush amd rocks on the mountain slopes that they aoe very difficult to locate

Egg laying commences in March or April {depending on latiiude and cleva.
tion ) with the hatch occurring in May and June. If a nest is destroyed, the hen
will usually renest, and therefore it is ot uncommon (o obscrve downy young in
Inte August. The limited dara available about active nests suggests that the num-
ber of eggs lxbd may vary from 10 w0 21, The chukar’s reproductive potential is
fincly wned o its environment, and during vears when climare and food
supplics are faivorahle it is o very prolific bird, averaging over 13 chicks per
brood with individual broods containing as many as 20 chicks. Brood integrity ks
often bost as the sewson progresses, resulting in the gathering of communal
broods of 50 o over 100 chicks of varlous sizes accompanied by scverl aduls
During drought vears, the sverage brood size will drop drastically and there will
be little or no populstion growth, Consequently, a “bodom and bust™ popuabition
pattern emerges which can gencrally be predicted by the hiologist who corre-
lates annual data concerning precipitstion, temperatures, the availability of key
food plant=, and brood sizes.
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Thie daily movements of chukars revolve around feeding, watering, escape
from predators, and roosting. The birds may travel up to one mile, usually 1o find
water, during the spring, summer end carly fall, In the winter, heavy snow will
prompt the birds to move to lower clevations where feed is available. When the
hirds pair, there is 3 general movement throughout their range.

Chukars feed on o wide renge of plant species and relish green grass leaves,
seeds of grasses and forbs, and the nuts of the plovon pine, Insects do ot make
upr & large part of the dict, but grasshoppers are quickly devoured when availa-
ble. Although unusual, it is possible to find a “partridge in an apple trec” if the
two happen to meet at an isolated grove, [0 the arid West, food supplics can vary
dramatically from year to year, and during extended droughits the chukar cats
dry grass stems and rootstocks if seeds and greens are not available.

O the other hand, the chulkar itself has provided a new item to the menu of
the bobeat, coyote, great horned owl, gelden eagle and a number of specics of
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hererkes, It is not an casy prey, thoagh, since it blends in with it rocky environ-
ment and, if Aushed, will dive speedily downhill, over the rimrocks, to the can-
you below,

With the “introductions” phase of the chukar program completed and the
parameters of the range which they ocoupy cstablished, what more could be
done to enhance the populations of this splendid litthe bird? Wildlife biologists
were quick to recogaize that one of the major Hmititions was the lack of wiiter,
Warer developmenis were undenaken in several States to satisfy this need, often
hand-in-hand with chukar releases. The gallineceous gurzler, used so successful-
Iy for desert quail, now servies the chulkar partridge equally well. Its use has made
many square miles of additional habitataviailable to the chukar, and water devel-
opment projects for this purpose are still active in most States.

Here is a bird that 5 in tune with the current use of western rangelands. [t
lives, for the most part, on public tands managed by Federal agencies. Conse-
quently, this beautifil little bird can be enjoyed by a wide range of people, from
the ardent nature lover 1o the most diligent bunter, without the wsoal landown-
er-public conflicts. During “bhoom™ populition years, it can provide unexcelled
sport (and cuisine ) to the western hunter who has successfully adapred his hunt.
ing techniques, dogs, staming and attitude towiards pursuit of this nifry Brele new-
comer, Even during "bust” years, the hardy huntier can still search out that Hide
pocket of survivors in hopes of securing a limited bag, knowing that if be docs,
there will still be sufficient brood spock left in the many inscocssible ancas of its
range to provide for bountiful reproduction when the cheatgrass gets green
again,
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Gray and Fox Squirrels

Gray squirrels and fox squirrels rank high among North America’s fivorite
gamie animals and also among the Nation's most visible wild mammals. In spite of
their abundance in the castern half of the United Stares, it is only in recent years
that much has been learned shout their habis and noeds—largely through
Pittman-Robertson rescarch.

These acrobatic, frisky rodents are remarkably adapted to living in trees,
Each 1oe is tipped with a needle-sharp claw for hobding frmly 1o tree trunks and
small branches, while their charscteristic bushy tails belp maintin balance or
serve as parachutes in case of falls. These tails also are signnl fags, and any
frightened or excited squirrel that waves its semaphore alerts every other
sgquirrel within sight. Their senses of vision, hearing and smell are remarkably
acule

Ciray sguiree] fur is sctially a mire of beown, black and whive whose
proportions vary seasonally, In Northern States, black squireels are sometimes
common; they actually represent a color phase of the gray squirrel. Young of
both colors are often found in the same Hiter fust as o buman parent can have
hoth blond and brunet children. Fox squirrels have the greatest variety of coat
culors of any American mammal, ranging from black to light silver-gray or
reddish-brown, yellow-orange, gray with black heads and feet, and other combi-
natinns. A fox squirrel has blick soles on s feer and the tail is not edged with
white. Fox squirrel adults weigh shout two pounds and occasionally three
pounds; grays average slightly more than a pound. Weights of both species will
wvary with season and geographic locality. Both squirrels pre basically castern and
midhwestern species, and both have been released in parts of the West, where
they hive beoome well established,

Although fox and gray squirrels often exist iogether in the same woodbing,
they have different habimt preferences. Both species like mixtures of mature
hardwood trees, especially oakes, hickories, walnus, and becch, Gray squinrels
prefer moderate to lirge tracts of woodland; fox squirrels like small woodloms—
expecially where woodlinds meet prairie, grasstind or crop ficlds—and thrive in
woods where fires or browsing by cattle keep shrubs or ather plants low and
sparse. Both species are often abundant in cities and towns,

During the past two or three centurics, the fortunes of the two squirred
species have changed with the landscape. Dense castern forests of North
America were ideal grty squirrel habitat. Grays were so abundant that they
Became a menace (o the crops of ploncer fairmers. Squirrels were such a problem
that some Colonies accepted squirrel scalps for payment of taxes. Colonists
became such crack marksmen from shooting squirrels that they devastated the
ranks of Britsh soldiers during the American Revolution.

D, Filyger fn an Professor of Wil Biolggy sd i Daivernily of Merplard e bos beve iadytig
aritd popelebion dymsmics b b fisiisbed coplously o sqmineds and on i el deer,
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As forests were cleared for furming and for towns and citics, gray squinmel
habitag dechned until today there is only a fraction of the numbers that plagued
colonial fermers, During the 19th century, immense hordes of gray squirrels
occasionally swarmed across the land, even swimming scross rivers and narrow
likes, Many thousands drowned and washed wp on shore. Emest Thompson
Seton estimated that a half billon gray squirrels ook part in one migration,

In parts of the Midwest where only small woodlots remain, gray squirrels
have been replaced by fox squirrels and the range of the fox squirrel has
expanded into Western States—Caolorado, Nebraskd and the Dakotas, wherever
4 lew trees grow, Unformnately, fox squierels did not reploce the grays in the
Eastern States, Instead, fox squirrels themselvies declined and often disappearcd
because of habitat destruction caused by short-rotation forest practices and fise
suppression. An example ks the big sitver-colored Delmarva fox squirrel, which
tosday Is found only in portions of four countics of Maryland's Eastern Shore,
whereas it once ranged as fr nocth a5 New York City, The Delmiars squicrel is
now classificd as endangered, and curcent projects in Maryland, Delaoware and
Virginia involve re-cstublishing it in parts of its former range.

But castern fox squirrels are doing well in—aof all places—the artillery
impact area of the Army's Aberdecn Proving Ground, north of Baltimore. This
park-like open wood has an understory of blucherries and grass no more than &
foot high. Bursting artillery shells cause frequent fires, which prevent growth of
high shrubs and provide the open habitat that fox squirrels prefer.

Happily, gray squirrels have made 4 comeback since the turn of the century
becwise forests have reclaimed many abandoned frmiands of the Easy. Howoey-
er, they have still not reached the abundance of colondal times, posaibly because
i fvorite food ( the Amesican chestmut ) is gone. Small gray squirrel migrations
have again begun to occur, notably in the southern Appalachians in 1968 and in
eastermn Massachusetts in 1978,

Muts and acorns provide squirrels with most of theie ealories but not all of
the other necessary nutriends, such as vitamins aod minerals, so they vary their
dliet with tree buds and Aowers, fmults, berries, insccts, young birds and birds’
cpis. Fungi of many types are important, including mushrooms poisonous to
mun, tree cankers, dead wood or bark containing strands of fungi and the
truffic-like fruiting bodies of underground fungl. Squirrels also will raid farms
s gardens to eat com, apples, other fruits and fower buds. They are selective
when it comes 1o acorns, preferring those from white oaks over those of the
miare hitter hlack oak group, Other foods are osage-orange frolis, wild gourds,
sovbezns, buckeyes, and cocklchurs. But gray squinrels, over the opportunists,
have been reponted entering vending machines to get crackers, ind scarching
automobile radiators in parking lows for tidbits sach as dragonflics, butterflies
and grasshoppers. Fox and gray squirrels have similar food habits but fox
squibrrels tend to eat more cormn and other cereal grains beeause they will forage
farther mway rom the foress edge.

Beginning in August, tree squicrels secm to be under contract with Mother
Nature to bury all the acorns and nuts that they nd. Their keen noses find these
buried nuts later: So sensitive is their sense of smell that they can dig unerringly
stralght through several inches of snow to find i buried nut.

Gray squirrels are homebodics and seldom wander far except when relo-
cating. In a denscly populated wood this writer {(on 1 P-R research project )
found that home ranges averaged only 1.4 acres. Subsequent studics by others
hiave found gray squirrel home ranges in less densely occupied habigat to be 2 to
4 nores, while fox squirrels may range over 10 to 40 scres, Gray squirnels spend
mare time in trees than do their bigger, more easy-going cousing, Grays do not
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move far from the safety of trees but the bolder fox squirrels may travel as fur as
half a mile into open Lind and away from woodlands,

Late August, September and early October are the months when sguirnels
arc busy storing nuts and acorns for winter. This is also the time when the young,
bom during Febouary and March, mivve out from their birhplaces 1o establish
homies of their own where they will spend the rest of their lives, A few adults also
may make such moves. This emigration s called the fall shuffie; emigrating
squirrels settle wherever they find abundant food that can be stored for winter,
Occasionally, when squirrels are unusually abundant but acorns are scarce, i fall
shuifle can become a migration, Many squirrels will be moving about, but being
unable w0 find a winter food supply, they kecp moving and searching. The
mortality pate during such migrations is high and the aumber of squirrels killed
o poads becomes striking enough to antract welevision and nowspaper report-
ers. Only gray squireels make: these spectacular migrations, which occur almost
abways in September.

The love Iife of tree squirrels gencrally begins about Christrmas and contin-
wes through January, After 40 days, females give birth to one 1o six young
{usaally three) in February or early March. A second mating season ocours in
Junie and July, with young born in August and Septemibser, but this happens only
when food supplies are good; successful reproduction depends on adeguate
nourishment.

Squirrel popolations do not seem (o be much affected by predators, Ocea-
sionally but not often, they are caught by hawls, raccoons, fioxes, bobeats or
coyites and only rarely by owls. Sometimes snakes enter dens and swallow any
voung that they find

Occasionally a major dic-off of squirrels resulis from a combination of
severe wenther, food shorige, and external parsites, especially mange mites.
When cold, wet snow, or fin and wind keep squirrels confined to their snug
dens, they do not cat enough to stay healthy. Prolonged, close contact with
ather squirrels permits the spread of mange mites, which burrow under the skin,
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causing some individusl sgudrrels to lose a5 much a8 theee-fourths or more of
their fur. To relicve the intense iiching. the squirrels scratch themselves, and
their sharp clows often cause open sores which miy begome infected. Com-
bined with lack of food and hacsh weather, the infections and Toss of insulating
fur can can kil wp to 80 or 90 percent of all the squireels in 2 wiooded area over d
m-month period.

Rediable statistics on squirre]l hunting are difficult to come by, bul o recent
estimane indicaved thar in 1980, nearly 4 million hunters shot about 44 million
squirrels in the United States. This sounds like o deeadiud wall, bar studies in West
Virginia and Great Britein demonstrated that even the heaviest harvest did not
mcasuribly affect the dbundanoe of squirrels the following vear. Contrary el
dence was found in Ohio where fox squirrels were sometimes climinated from
small woodlots by overdinting. and several years could clapse before they
became re-cstablished in the more bakited woodlots. Acconding 1o one study,
approximately 40 percent of the squirrels in a woodlot could be harvesued by
hunters without alfecting next year's squirrel population.

I husthng and predators do not influence squirrel abundance, why are
there more squirrels some years than others? Discase cpidemics have been
stigpested ps 1 cause but there has boen no evidence of this. Mange, weather and
frod shortage combination have already been mentioned, but these often ire
overcoime rather gquickly by reproductive success, made possible by abuncant
food. Bumper crops of acoms and nuts ane often followed by good squirrel years,
imelbcaring that muny new sgubmmels bave been bom, Fallures of food orops are
often fallowed by poor squirre] yewrs, reflecting higher morality or fewer births
ar baoth,

Much al our kniwwledge concerning these bwo squirrel specics has been the
peaplt of rescarch supponcd by Pittman- Robertson funds, One of the carllest of
such studics, conducted by Durward Allen, appeared 25 a book tided Alfobigan
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Fax Squirred Managemend (1943) now considered a classic in the Geld of
wildlife management. It is impossible to give credit here (o all of the many
people who have studied squicrels with Pittman-Robertson funds. Their work
has provdded may insights into the lves of squiorels and contbmees o provide
fnformation helpiul towserd maintaindng and muneging these two interesting and
Imprariant specics

Scpuirrels can care for themsclves i provided with adequate habipat. Their
numbers Nuctuate from yesr o year due to natural catses but this should be no
cause for alarm. They can be encouraged by protecting forests and msnaging
woodions, by encouraging sich food-producing trees as oaks, hickories, walnuts
and beeches. Fox squirrels can be encouraged by leaving rows of com standing
next to foreses and sometimes by carcfully controlled burning of woodland
understory, Squirrels readily vse aest boxes for rising their young, but making,
erccting and cleaning such boxes cvery year 5 expensive atid rarcly practical
except for small woodlogs or sibuihan backysrds,

Plrtman-Robertson research bas tight us that tree squireed populatons can
be managed over a long period of many yeirs by managing forests and woodlons,
Mo manter how hard they are hunted, good squirrel popalations can be sustained
with good habbtat

323

Revwargaoay iffummrations fy Towss Seechssm conemey of Crlerder Promeson, fc, Tnbingion, lous






Miameily s prype CBenk B LW

Wildlife Tomorrow

by Daniel A. Poole and Richard E. McCabe

Probing the future, partbculardy the distant future, s not an exact science.
What it hoils down to, really, is goesswork Bishioned from experience, intultion,
wishiul thinking snd a number of variables so complex and unrellable that they
otk Murphy's Liw seem like one of the Erermal Vierities,

Alse, muost visionarics, including those in the wildlife business, tend 1o be
chronke pessimists. Such pessimism apparently comes with the territory. Al least
il now, We look apon wildiife’s future with o sense of optimism for these
reasons: in the UK, unlike in many other countries, wildlife is owned per se by
the puldic; aboul onc-thied of the country s public land, which sssures a
contineance of habitat; the remendous interest of our fellow Americans in
perpetuating wildiifc; and the organizstional responsibility, avaitability of fund-
ing and scientific capability in this country 1o manage wildlife in the best fnterest
of the public and the wildiife sell Our optimism, guarded though it is, s
supported by historical perspective.

What faced the first Europemn settlers of this country was, (n the words of
Plymouth Colony leader Willinm Bradioed, =, . . a hideous and desolate wilder-
neess full of wild beasts and wild men,” Well, we certainly pat an end to thar, After
nearly four centuries of diligent effort, we've now got wilderness skinnled down
to i few scantered parcels of land, mostly ki the West, snd they are ot the leass
bit hideous, The only honest-to-goodness wild men we tolerate anymore are
professional wrestlers, amd their only theeat is o good aste. And as for those
wild beasts, well, we've got them comered and surrounded.

It is truly ironic that We the People are inclined 1o lament what weis put
asunder in the name of clvillzation, growth and prosperity. Nowadays, we think
back on the resources explofted by this country's ploncers and seitlers, and
shake our heads sadly, knowingly und sclf-rightoously, But we fail o reatize the
so-called “Exploiimtion Era® of the 1800 was the time that kindled this Matlon's
greamess. It fashioned the spirit of free cnterprise and self-determination. 1t
avifled unbounded opportunities for personal and socictal well-being, And it
ultimately fostered an mwarencss of the need for conservation.

In many ways, the exploitation of land, water and wild living resources
during the cenbury past was really guite woifling—in volume amd  in-
tensity—compared with the hitech onslaught of today—still in the name of
civilization, growth and prosperity, with national defense thrown in for good
mecasure, Yesteryear's exploitation was a gouging of the environment's top and
maost visible layer of resource wealth, Today's exploitation is deeper and more
insidious—as much 2 matter of undermining the future productivity of the
resource base as it is o maticr of abusing the resources themselves.

Adr. Pt Bia Beern imith e Willsidife Afmagowmeaii frntiiute in Wisbingiow, DL, gace 183 anit
dran jerewd din diy President siace TOT0 e bai dircctod orgarsdssetivnaPoperaitiond stubes of
wildlife agencies in 16 Stedes, anel of fish amt wililife programs of e 25 Forest Service s
Hurven of Lt Absnagewivnt. Me MoCmbe, Direcior of Pfreblications for S faetitiie since 1977,
dsiww yovditen wniwy i S0 mrtiches on weldlife send selural recourre il and Do sefifed vl
dleaignned fuw s -winning wilidhfe ey carrently in pring
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S0 far, this ssscssment of the future of wildlife smacks vaguely of the
rhetoric of the Nation's heavy environmentalism period in the late 1960°s and
carly 1970%. That was when we became a soclety of high-cco-minded Henny
Penny's vowing o dedicate ourselves (o reasonably paintess forms of sell-disci-
pline so as to put Spaceship Earth back in its proper orhit. But it is no. 1t simply
volces the opinion that we, our Nation, its land and water and wild Hving
resources, ine moving to another eri. And barring nuclear holocawsst or plague, it
probably won't be bad. But, inescapably, becase of human population growth,
the next era will feature less of some habitat and less of the types of wild:
life—ds=irable arid undesiroble—dependent on such habitat.

Those who deplore that outlook and tend o pine for “the good ol® days®
may be forgetting that this country did not have wildlife unill about 100 years
ago, It couldn’t afford to. Oh sure, theee were the “wild beasts™ thar William
Bradford described, plus other teeming “creatures.” But those weren't what we
know todiey as “wildlife™; they were the Pilgrims® groceries, fabrics and curmen-
ey—or clse threats to personal sufery, domestic anbmals and crops. In elther
case, the Buropean newcomers also arrived with a longstanding Judeo-
Christian mandate to asscrt dominion over all living things. It was w get a good
test in the Mew Workd

As time progressed and the civillzing Colonies depended less on native
Bauna for food, apparel and commerce, and were increasingly less fearfol of
wildness, the beasts bocumie "critters” and then “gamc.” It wasa't untll Amerd-
cans were lirmly entrenched from sea to shining sea, until the majority no longer
depended even seasonally on wild animals for food, and untll the Nation's
natural resources cormucopda shawed bottom that people began to see these
untamed creatures as another living entity, therr as wild life, fhen a3 wildlife

About Those Good O Days . . .

We must also remind the good-of*-days ddvocates that those times weeen't
so good and aren't so old; they were relative. For the duck bunter wday, for
example, the good ol days were the mid-1960's, preceding the advent of the
point system. For the duck hunter of the mid- 1960's, the good ol days were in
the carly 1940 when the scason in most flyways was longer and it was not
uncommaon o reach the allowable dally Hmit of 15 ducks. For the huater of the
early 19405, the good ol dave were the late 19200, when 25 ducks a day seemed
a pernicious limit, For the hunter of the late 19200, the good ol days were a
decade or so before, when a person could hunt during the entire fall migration
anid shoot what his boar would hold, And for the waterfowler of that time, the
good ol duys were anytiooe before 1900, when there were no hunting seasons
amd his bag was restricied only by his ammunition supply or what he could hic

It fodlows, then, that af & dme when some popular species of walerfowl
reportodly are at an all-time low, right now may be the good ol days of the near
faure. Mot necessarily, During the preseat century, waterfow! have reached
other all-time Jows on several occasions, wsaally following extended drowght in
the major nesting grounds of Canada and the United Smics, And after cach
hand-wringing crisis, the ducks recovered, or nearly so, to selectively remem-
berod good-ol'-davs levels,

Knowing that waterfowl, like orther wildiife, recovered rom previous de-
pressions is a cause for hope, But it certainly i not cause for complacency. We
know, by the fact of their existence, that the Nation's wildlife species are a pretty
hardy lot. Over milions of years, they have survived countiess ecological
changes and catastrophic natural events by adapting, evolving, or moving,. Those
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that couldn't adapt often enough or evolve fast enough or move Bir enough
stmply became extinct. The resilience of warerfow] and most other modern
wildlife to environmental changes and natural events, such as drought, scems (o
give merit to the hip adage that “what goes around, comes around.” Except that
we, mankind, keep changing the rotation. In the rest of the animal kingdom, life
is predicated on the basic urge (o survive. For man, at least 10 million years
removed from his closest evolutionary relative, the basic urge is to survive in
atvle.

The Conservation Era

Followving last century's Exploitation Er, however, we decided to be some-
what reasonahble. Laws were passed to protect certain wild species from overhar-
vest, select areas were st aside as refuges, agencies were formed o monitor and
manage our wildlife *legacy,” and ecology ultimately became a scicnce rather
than merely a burrword among cccentric nature enthusiasts, These were noble
actions, and they helped to halt some of the worst kinds of direct abuse of
wildlife, Some of the actions were taken more (0 mitigate guilt than damage;
some were concessions o the broad and vague public good; some were o
appease or accommodate special-interest factions; some were unadulterated
pork barrcl. Only a few, including the Federal Aid in Wildlife Restoration Act,
were taken primarily as an ecologicsl responsibility,

But untll the 1960's and 1970, the public was oo precccupied with its
resourcefulness to recognize its course toward impending resourcelessness,
Awareness came because the environment, like a filter clogged with impuritics,
began to show a back-up. Air and water had tken on unnaturcal colors, texiures
and smells, and the landscape gave the appearance of a poorly planned landfill,
Oty then did the words and wisdom of such visionaries as Thorean, Marsh,
Muir, Theodore Roosevelt, Leopold and Rachel Carson finally register in the
American conscience. After a period of shock, then indignation, then finger-
pointing, it became painfully evident that rehabilitation would take time and
self-restraint. And since self-restraint tends to run counter o “the Amecrican
way,” conservation would have to be legislated and enforced and, hopefully, in
time, ingraincd.

‘The self-restraint concerns the human impact on habitat—the space, food,
water and shelter required fn some combination by each animal population.
Wild animals occupy the habitat they need; humans occupy the habitat they
desire,

Keeping in mind that the native animals had developed an ecological
balance and rhythm in America for at beast 11,000 years, let's review a bit of what
has happened to habitat in the 400 years or so since our forcfathers started
kecping house and asserting dominion in this country. Such a review will help
clarify why we are moving towand a new era

Change 1s a Constant

To begin with, it has been estimated that pristine America contained 950
million acres of virgin forest. Today, there are about 720 million acres of forest-
land, 66 percent of which is termed “commercial” forest. Also at the time
adventurers and explorers broached the continent's interior, there were 250
million acres of tallgrass { “rruc™) prairie, Less than 2 percent remains today. And
in 1492, the land area that we know today as the United States then supported
approximately 215 million scres of wetlands, There now are less than 100
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million. Eighty-six percent of the loss was for agricultural purposes. And we
continue 1o usurp wetlands at a rate of 458,000 acres per year, despite the fact
that we now recognize wetlands as one of our most biologically productive and
ecologically valuable natural resources. And even though the Nation's farmland
is producing millions of tons of surplus grain each year.

And who are we? In 1790, after nearly 200 years of hand-to-mouth strugg-
ling and finally becoming an independent Nation, we numbered just under 4
million, on a land base then of 865,000 square miles. That equated to 4.5 of us
per square mile. Then we got serious, very serious, about Mandfest Destiny. In
each decade for the next century, our population ballooned by no less than 25
percent, to 63 milllon. Simultaneously, we bought, bartered and bullied 2
million more square miles of national domain, so that in 1890, we averaged 21,2
of us per square mile, That last decade of the 19th Century supposedly marked
the end of the much-reviled Exploitation Era, Since then, we have grown about
375 percent (to ncarly 240 million people ), for a population density average of
approximately 67 people per square mile on a land base that has increased about
20 percent, to 3.5 million square miles. ( The 20 percent “increase” in our land
area since the trn of the century was almost entirely due o the ULS. Censas
Burcau's inclusion of Alaska and Hawaii in its statistical illies afier the two
formier U3 territories formally achieved statehood in the 1950'5.)

At present, we are adding to our population at a rate of | percent a year, or
nearly 7,000 per day. It takes slightly more than a year and a half for current
growth (o exceed the buman population level of 1 790—300 years after North
America was “discovened” and almost 200 years after colonization began.

People and Farms

Back in 1790, rural Americans accounted for 95 percent of the country's
population. By 1890, that percentage had dropped to 65. In 1937, the year that
the Federal Aid in Wildlife Restoration Act was enacted, less than 45 percent of
the American public lived in rural settings. Today, only 26 percent of us live
outsiche urban environments, And despite a brief back-to-the-soll movement in
the 1970', the current trend clearly and once again is back-to-the-pavement. In
the past 50 years, while the total US. population rose 80 percent, rural America
did not contribute at all to the increase. Since 1937, the number of people living
on farms has decreased by 25 million,

Also, back in 1937, there were more than 6.5 million farms in the United
States. Today, there are about 2.4 million—a decline of 64 percent. Near our
peak of agricultural productivity, in 1960, approximately L84 millon square
miles were being farmed. Now, 25 years later, that amount has shrunk by almest
a quacter-million square miles.

Where has the farmland gone? At present, the Mation is losing farming
operations at a rate of 250 per day. Bad advice, bad markets, bad judgment, bad
debis and bad weather have combined o force the liquidation of many family
farms. It appears that most of the land changing hands remains as farmband,
absorbed into other small but solvent operations, or is bought up by the growing
numbser of large corporate farms, including those with foreign ownership, How-
ever, some gocs unclaimed or is purchased by land speculators and is ceverting
to forest and ficld. Some is bought by the legions of second-home and recreation-
property owners, and some is the target of exurban and suburban development,
And nearly 34,000 square miles have gone to urban residential and commercial
sprawl that has doubled the geographic extent of metropolitan America since
19640,
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I adatition, we pave 11,200 miles of new streets, roads and highways in this
country each year, adding that sum (oo total roadway system (including righis of
wary ) that already covers an arca equivalent in sire to the Stites of Rhode islind,
New Hampshice, Vermaont, Massachusetts and Connectiout combined. Nearly 85
percenl of improved public roads are in roral treas

Thiere now are more than 90 million howsing unds in the United Stares, 32
million of which have been added since 1960,

What the statistics reveal is that our mpidly growing buman population is
being fed, housed and transported at the expense of a shrinking agriculoural land
base. And not only do US. furms provide food sod Gber for oar necds, but they
have been increasiogly relied on o do the same for foreign populations growing
even faster than ours. S0, despite significant losses of farms and farmland in
recent decades, the agricultural effort has been stepped up. This I8 accom-
plished by more-intensive ferming—producing more crops on less land. Fence.
rows, shelierbelis, wetlands, woodbots, grass elds, rested ficlds, e, have been
sacrificed 1o maximize croplind and pastures. Intensive Garming also has includ-
ed inercased irvigation, use of ferilizers and pesticides, and drowdown of
groundwater ables, and tended 10 emphasize monotypleal one-crop ) produc
tion. Each aspect of intensive Brming dramatically altees one or more habitat
elemients, for wililife, for mon.

The reason for focusing oo urban versus rural trends of foman popalathon is
that the shift of poople away from the land and its resources s not just a physical
mivement, It also s 2 cultural movement—our socicly losing contact with s
arganic origin and foundation. And §it reflecis a changing public atitude, in
which opportunity and enrichment are sought increasingly in the highly artifi
cial citics. We are becoming more dependent on one snother, and less personal-
bty and directly depeident on the land, which we often tenid 1o view not 23 a
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fragile complex of resources, our only real heritage, but too often merely as a
dispenser of services and amenitics. By now, thanks to our brief and en-
vironmentally violent history, we ought 0 know better.

The Good Life?

Anidl perhaps we do. But knowing and caring encugh 1o stem the tde of our
overwhelming presence are two very different matrers. We want, on one hand,
oy retricve and retain the natural resources, including wildlife, of 2 more pristine
timie, of some vaguely recalled good o days. But on the other hand, we are loath
to sacrifice, really sacrifice, any of the one characteristic of animal habitat that is
unique bo humans, to wit, comfiort. A Louis Harris poll in the 1970 revealed that
65 percent of Americans felt they were highly wasteful, and 90 percent felt they
would have to find ways to roduece wasteful consumption. And 75 percent
tished they sought greater pleasure in experiences rather than in possessions,
But competition for comiort, or &t least the trappings of combfort, seems (o be the
American instinct. This instingt, like the “exploitation” of the 1800, is not
inherently bad or wrong. It is the motivation to bare more and better. And when
in tandem with doing more and better, the instinet is potentially healthy and
productive. But only when such competition permits resource uillization at a
sustainahle level is it in the best Interest of society now and in the fature,

Very unlike the exploditers of the past century, we know that non-renewable
natural resources are finite and that renewable resources, including wildlife,
have tolerance levels. We also know the consequences of our own untempered
competitive instinct, But despive such reflective wisdom, and because of our
burgeoning growth, we simply are overwhelming the environment and ignoring
the consequences, This podnt was made clearly by a World Bank economist who
recently noted that a child bora in the 1S, will consume in its lifetime 20 wo 40
times as much resowrces as will a child bom in a poor country,

Of Water, Wood, and Energy

More specifically, 1o support our rapidly growing and urbanizing popula-
tion, we now use morc than 450 billion gallons of water daily, as opposed to 270
billion gallons in 1960—a per capita increase of about 25 percent. We now
irrigate with on-farm pumped water cight times the amount of cropland so
irrigated 10 years ago. In the past 35 years, groundwater withdrawals have
nearly tripled, creating serious shortages in parts of the arid West, In the Lower
Colorada River Basin—encompassing nearly all of Arizona and portions of Mew
Mexico, California, Utah and Nevada—daily water consumption exceeds the
rencwable supply by 500 million gallons,

We prescnily use more than 285 (MK tons of pesticides annually on our
ficld, vegetable and fruit crops. We now consume 15.6 billion cubic fieet of forest
products each year, in contrast to 11.35 billion cubic feet in 1960—a per capita
increase of almost 10 percent. Our use of fisheries products has increased by 15
percent in the past 20 years. Dverall, our per capita consumption of major food
commuaditics has risen almost 9 percent since 1960

We now have more than 162 million motor vehicles registered in this
country, compared with less than 74 million in 1960, And we had about 6,900
alrports a quarter-century ago and have since made room for 8,300 more.

Of the nation's 47 major dams and reservoirs, 27 were completed after
1960, Overall, US. energy production increased 67 percent from 1960 to 1980,
while energy consumption rose 58 percent,
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Besides paving, irrigating, mining, filling, cropping, grazing, cutting and
building on the landscape—and thereby altering wildlife habitat, its carrying
capacity, and species composition and diversity—human activity produces
other significant environmental disturbances. Among the most serious are air
and surface water and groundwater pollution. And even though reductions have
been made in some kinds of pollution since 1970, we still emit cach year more
than 140 million metric tons of polluting chemicals, gases and parcticles into the
atmosphere. We annually discharge from reported sources 20 million gallons of
pollution in US. waterways. And the amount of water pollution from unkmnown
and unreported sources likely exceeds by several times that total.

We presently generate about 156 million tons of garbage per year, nearly
double the amount in 1960—and a per capita increase since that time of 42
percent, In addition, more than 254 million tons of hazardous wasie are pro-
duced annually in the 1.5, And although there are approximately 5,000 hazard-
ous waste-treatment facilitics in the country, 14,000 hazardous waste-disposal
sites have been identified. The exact nature of all toxic pollutants is not certain,
but it is well-known that many are very widespread and persistent in the covi-
ronment. When baws regarding their disposal are not complied with and not
enforced by regulatory agencics, the risk of toxins infiltrating the natural and
human food-chains is increased manyfold. In 1983, 39 States reported hazardous
waste contamination of some groundwater, and 19 5tates reported such contam-
ination of some surface water.

Another by-product of human activity that alters habitat directly and indi-
rectly is soil erosion. Overuse and misue of agricultural lands, and land excava-
tion for construction projects in the US,, account for the erosion of 4 billion tons
of topsoll per year, a 35 percent increase from 50 years ago when much less was
known about $0il conservation. At the current erosion rate of 7.3 tons per acre,
all topsail on American croplands could be gone in 100 years,

What the foregoing tendencies and trends show is that sociologists, not
biologists, may be the best predictors of what the future bodes for wildlife in
America. This might come as a surprise to the sociologists, but biologists have
known for a long time now that wildlife and wildlife management are inextrica-
bily linked to the human condition, But, by the same token, most biologists aren't
willing yet to turn over predicting the future of wildlife, because, through the
morass of doomsday statistics, there are several bright rays of hope.

Federal Lands

The first is the land in public ownership, Federally “owned” public kand
constitutes more than @ quarter of the country’s total arca. By far the most of
thase T or so million scres held in trust for the public are managed under the
principle of multiple use, such that wildlife is supposed 1o be accorded equal
consideration with other products, services and opportunities of the land
Thanks o a succession of progressive bws—including the Fish and Wildlife Act
of 1956, the Sikes Act of 1960, the Multiple-Use and Sustained-Yield Act { 1960),
the Wilderness Act of 1964, the Forest and Rangeland Rencwable Resources
Planning Act of 1974, the Federal Land Policy and Management Act of 1976, the
Mational Forest Management Act of 1976, and the Public Rangeland Improve-
ment Act of 1978—most Federal public lands represent a vast, diverse and
reasonably secure reservoir of wildlife habitat.

These laws evolved in response to various misuses and abuses of public
lands and the resulting public outcry. The spirdt of those laws stll is being
strained in some cases, such as mitigation of wildlife habitat loss associated with
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certain Federal water-development projects, and the fetfer of those laws still is
being grossly abused in some cases, such as livestock overgrazing on many
western public domain rangelands. But there is continual effort to prevent such
myopic practices by refining the existing laws or generating new legislation to
protect the vast and significant, long-term public interest in those lands, The
lancmark Matlonal Environmental Policy Act of 1969 requires envirommental
xssessments and environmental impact statements, which provide a mechandsm
for public invelvement and scrutiny of plans to alter the landscape; citizens still
dissatisfied can use those environmental impact statements o seck redress in
the cours,

Important in such progressive legislation is not just the fact of security, but
the acknowledpment or outright declaration of wildlife resources as national
ASSCTS,

State, Local, Private

In addition to the Federal public lands, there are State and local public lands
totaling more than 155 million acres, or 7 percent of the total US. land arca.
Nearly half is in parks, forests and other open-space lands that are some kind of
wildlife habitat, including much that is managed specifically for wildlife or
wildlife-related activities.

Finally, there are the private lands, which comprise 60 pereent of the
United States’ land surface. All but about 6 percent of these lands are rural,
including cropland, pasture, rangeland and forest. Although most of these rural
lands are not managed for wildlife, they do represent habitat for a significant
portion of the Nation's wild animals.

In sum, even though much of America's landscape has beéen altered dramat-
ically in the course of the Nation's history, very litle—less than 3 percent—has
heen made entirely unsuitable as habitat for at least some kinds of wildlife.

Wildlife Professionals

A second ray of hope is the wildlife management profession. Fifty years ago,
wildlife management was the pragmatic business of propagating and protecting
game specics. Today, it is a science that emphasizes the dynamic balance of
wildlife populations, wildlife habitat and other competitors for habigat, includ-
ing man. And the focus is on nongame as well as game. Pifty years ago, very fow
States were involved in wildlife management beyond the simple expedients of
occasional stocking and enforcing weak game Lrws. Today, each State has such
an agency o administer lts wildlife conservation and recreation programs in
concert with public demand and the best interest of the wildlife. Fifty years ago,
the wildlife management practitioners were peripherally trained zoologists,
ornithologists and foresters, and a small cadre of “woods cops.” Today, there are
at leass 10000 wildlife professionals who were formally educated at least w
completion of a Bachelor's degree level in wildlife science or a closely related
discipline. Also, a recent survey (1984) indicated enrollment of more than
7.500 studenis in wildlife curricula of 95 colleges and universitics in North
America. Nearly 20 percent of these students were enrolled in graduate ( Mas-
ter's or Doctoral ) degree programs. And besides the biologists in place and the
new generation of biologists preparing o take on the complex, full-time job of
providing stewardship of wildlife resourees, there surely are more than 20,000
non-biologists employed as support staff—technical, informational, clerical,
etc—who provide yecoman service to the biologists, o wildlife and to the
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public. Wildlife management, therefore, is no passing social or scademie fancy. It
i 3 navional mission, and i is in the hands of & growing legion of highly veained,
skilled and motivated professionals and dedicated support staff,

Scientific Research

In 1937, the wildiife literature was small, iragmentiey and imprecise. Theoe
was, then, only one textbook on wildlife management, Aldo Leopold's Gane
Management ( 1933 ), Today hundreds of popular and techindeal asticles, papers,
reports and books are written on wildiife topics annuilly, The amount of useiul
information on wildiife, wildlife habitt and management of both, continually
gencrated in journals, proficssional mecting symposia, government reports and a
variety of other forums, is stiggering.

Wildiife research was virually ol in 1937 and, except for crude
“censusing,” was disparaged by administrmtors of fodgling wildlife agencies.
Moy, such rescarch is recogmieed as the backbone of sclentific management by
the agencies. In addition to dorpens of private and public research centers that
focus on whdlife mamers, there are the renowned Cooperative Wildlife Re-
search Undes in 29 States located at land-grant universitics. The Uniis arc 2
rescarch program sponsonsd cooperatively by the LS Fish and Wildlife Service,
the universitics, the wildlife agencies of the States in which the universitics are
Iocated, and the Wildlife Management Institute, [nitisted firss i [owa more than
S0 yeurs ago, the program has mude invaluahle contributions to the art, sclence
and theory of wildiife management, not ooty through resciech, buit also by virmue
of its graduate-level traindng of biologists.

Thus, the wilkilife management profession bas the expertise, ability and
enthusiasm o manage properly all of America’s wildlife resources. If given
public support, adegquate funding and opportunity to keep refining management,
the profession is quite capable of maintining wildlife's numbers, diversity, and
myeimd public and biclogical values.

Active Public Involvement
A third ruy of hope is the convincing demonstrations by the public of s
regard for wildlife. One such demonstration has beon the increased demand for

wildlife-associated recreation. A 1S Fish and Wildlife Service report { 1982 ) of
citizen activities in 1980 shows that 59 percent af all people six years of age and
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older in the LS. actively wok part that year in at least one wildlific-associaed
activity, Nearly 20 million hunted, 54 million fished and 95 million enjoyed
nonconsumptive wildlife-related recreation {obscrving, photographing, feed-
g ete, ) The participants accounted for almost 1.4 BN on days of participa-
thon, and expended for that recreation $27.2 hillion,

The trends of involvement in wildlife-sssociated sctivity for 1955 {when
datn were first complled) o 1980 are equally impressive. During that time,
bunter numbers increased 42,4 percent, fisherman numbers increased slightly
e than 101 percent, days of hunting sonaally increased limoss | 30 percent,
days of fishing annually increased 252 percent pod annual expenditures in:
creased B7 1 percent. Comparative figures for ponconsumptive activity ane naot
availibsle, but it has been suggested that the popularity of such activity has af
feazt doubled o the past two decides,

Furthermore, in o comprehensive report © 19800 by the LS Foncst Service,
projections for participation in hunting and fishing in the US. w the year 2030
{ sssuming opportunity available at reasonable cost) show thit theee will be 24
o 69 percent moce hunters and 90 o 156 percent more Ashermen. Continued
“substantial” growth was predicted for participation in nonconsumptive wildlife
activithes

Willingness o Pay

These and other survevs of the American pulse shaw convineingly that
wildlife—game and nongame—is important to and highly valued by the public
and will continue o be sa into the foresecable future. And 2 survey ((1982)
conducted by pollster Lowis Harris, of the artitudes of Americans fowand our
water resources, revealod that i strong majority of LS, citheens |s extremely
concerned about pollution of water and the destroction of wetland habitat, is
dissatisfied with governmentil actions o rectlly the abuses of those resources,
and is willing to pay the remedial costs

Alsa, in 1977, the State of Colorado instinuted o program whereby taxpayers
coiild “check-0l™ on their 1978 Stie income @ forms 4 contribution o a
nongame wildlife program, One-third of a million dollars were donated in the
program’s first yvear, Today, a total of 33 States have adopied o voluntary check-
off for nongme, and approcchmately $9 million is being contributed annually.

Clearly, Americans want wildlife benefits, are beginning o understand and
appreciate the soctal and ecological costs imvolved in the proper upkocp of
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wildiife resources, and are beginning to show a willingness to share in the
financial burden of management.

Another ray of hope is the citizenry who form the backbone of legislative
and financial support for wildlife management programs, and who are the
opponents of programs and proposals that would weaken the Naton's wildlife
resources. This citizenry consists of the hunters, fishermen, trappers, hird-
watchers, wildlife photographers and others for whom conscrvation is not a
wihdm or fad, but instead, a largely personal obligation. These arc the champions
of State and Federal programs to benefit wildiific; these are the guardions of
effective natural resource lows; these are the forces 1o be reckoned with on
legislation and programs that threaten wildiife conservation; these are the
primary contributors of funds for wildlife programs in the best public and
respurce inlerest

Movers and Shakers

Indlivichaally and through private conservation organizations, thesc citizens
are the prime movers of sound wildlife management. Collectively, they are a
“special interest” group in the best sense of that pow-mudidied term. Their
interest is wildlife, and wildlife is special because it is an iImportant parnt of the
wealth of the Nation and aff citizens.

Fifty years ago, the only persons actively concorned about the welfare of
wildlific were sportsmen. Despite limited organization and plenty of apathy from
the rest of the public, sportsmen fuched, ignited and fanned the fames of action
that the are the basés of wildlife conservation and management in this country,
They were the ones to rally for the bws 1o protect the vestige populations of

populations. And they were the ones to provide the initial and most continuing
330
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revenues, including the self-tuxing mechanism of the Federal Ald in Wildlife
Ristarathon Act, for State agency programs for game and nongame.

Broad-Based Support

Today, thee suppon base has broadened considerably. The old guard—prin-
cipally hunters—remuelng, s formidable, enthusiaste and generous as over,
while its hie and ory have been picleed up and echoed by individuals and groups
representing primarily the so-called “nonconsumptive™ interests in wildlife. In
addition, there are those who are concerned with other specific aspects of the
environment—including witer, atr, soll and vegetation—and those who are
concened penerally with environmental quality and acsthetics. Their concern,
indeed like those whose principal focus ks wildlife, really s for the environment
of man. Regardiess of the specific focus ar impetus, such concern, i accompa:
nied by responsible action, is 1o the benefit of wildlife.

Omwe mcasure of the “added” citzen support for weldbife and wildlife man-
agentent in this country in the past 50 years is public participation in local and
national wildife-related organizations. Acconding sgain to the US, Fish and
Wildlife Service's survey, 5 peroeit { 2.4 million ) of sportsmen belonged in 1980
o local wildlife/conservation clubs and organizatbons and 15 percent (7.1
miltion } had membership in one or mone national organtzation. Also for 1980,
34 percent (3.2 million) of solely nonconsumptive wildlife users were
membsers of local wildlifie-related organizations and 17.5 percent { 16.3 million )
had such affiliation at the national level. By this single oriterion, the voice for
wildlifie s growing significantly n volume wod Intensity,

S0 we have reason for optimism. These and other rays of hope for the future
of wildlife, despite the unwitting exploitation of the past and the pell-mell
environmental and socictal changes of today, bend assurance that wild andmals
WMHMMHMWMMMIMﬂmme
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We Have the Choice

The stresses being placed on the current populations and habitats of wild-
life, if feft wnchecked, undoubtedly will alter the diversity, abundance, and
distribution of most species. As in the carlier example concerning watcrfowl,
they also may change our notlon of what constitutes Amcrica’s wildlife and of
oy uses of that wildiife. Bur fust s we can dimdnish the sgamus of wildlife and owr




tradivional values of wildlife, 50 to0 can we retaln and maintain them, We have
the ability, the know-how, the wherewithal and still the time. Whether yester-
day, today or tomorrow is the good ol days for wildlife is entirely our choice.

In summary, no Judgment Day is foreseen for wildlife, As human population
mialtiplics and its environmental effects spread and intensify, the status of virm-
ally all native wildlife is bound to change. Species preferring older and more
stable natural vegetative conditions, such as oocurs in established wilderness,
refuges, parks and similar areas, will persist in some such places. But likely noe all
species in all places, because most species have different seasonal habitats. The
amount and suitability of other scasonal habitat outside of such reserves are
expected to decrease, Therefore, on a local scale, populations of some specics
likely will decrease, This will be true especially for those such as the Kirtland
warbler, mountain lion, spotted owl and wild sheep, requiring very specific
vegetative conditions and'or relative isolation from human presence. And 1o a
somewhat lesser, but more-manageable degree, there also will be losses within
designated reserves, because increasing human activities there already are un-
favorable to some specics, includiog grizzly bears, condors, eagles, wolves, and
elk with young, to name a fow.

Comversely, species such as white-tatled deer, quail, mourning doves, opos
sums and many songhinds that Bvor relatively open or disturbed habitat condi-
tions likely will prosper and expand in both number and distribution, because
more habitat of that kind is created by man's eccupation and exploitation of the
land. This condition will particularly favor specics with the ability to persist
close to man and his setdemenis,

How Much Do We Care?

Other aspects of the manhabitavwildlife equation are less predicrable.
Agriculture and forestry exert a strong influence on habitat and, incscapably, on
wildlife, Tilling and harvest methods, fertilizers and pesticides already employed
and yet 1o he devised have the potential to influence wildlife diversity, abun-
dance, and distribution, Soclety’s willingness to manage air, soil, and surface and
ground water contaminants also will significantly affect wildlife's future. And
more locally at least, man's reaction to animal depredation, nodse, fouling and
possible discase transmission will bear on wildlife's well-being, too.

But there are a number of positive elements in all of this, including one that
essentially was abscot and certainly unexpressed during America’s Exploitation
Era. That clement—public concern—iook time to arouse and focus, and at no
previpus time in naticnal history was it ever so vocal and persuasive as it i now.
This is attested to by the many applicable State and Federal laws, by wildlifie
agencics Armly in place, with dedicated and well-trained personnel, and by the
large sums invested annually in wildlife and support activities, by colleges and
undversities offering major courses of wildlife study, by improved wildlife con-
servation law enforcement capability, and in many other ways.

There is no reason @ suspect that the public’s concern for wildlife will
diminish. Rather, it will continue 1o grow and strengthen. I wildlife is wo be
short-changed by anything in the future, it will be by inadvertence, by man’s
alicnation of wildlife habitat needs, not by the loss of professional commitment
or public interest and determination,

The Federal Aid in Wildlife Restoration Act—a sucoessful and responsive
partnership of people, industry and governments—will remain a strong safe-
guard against the kinds of catastrophic carelessness that characterized America’s
treatment of wildlife and wildlife habitat in the past.
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State by State

The Fish and Wikllife Service invired the wildlife agencies of every State amd
Territory to summarize the highlights of their 50 years of experiencs with the
Federal Aid in Wildlife Restoration | Piitman Boberison ) Act. These are their
responscs, ax edited by Dr, Joseph P Linchusk,

Alabama

Mshattia bevame ¢ stae in - LHDD, but concpm for wikilife comerrataon Linpsshed amiil 107 whes many
similicant Loss veere pasaed marking the first oo for organieod wildife proseciion. Faacement of several ol
wes i corgganizagonal adjustments Soflowed anil, im 1949, 2 major organixationed change pased the |ogislamire
which croaied the Deparemend of Comservition

Thie Ui, iy aried Sl Diwisdon of thee new Departmon was chargod with sdminisicong sciivitios of
the Federal Ak b 'Wiklile Resorsiion Proprem, Seversl 0 roscarch proposals Tad been spproved s s
underway by 1941, Alsboen Polyrochese bt | Abuen Usiveriny ) beges searding graduate degrees in ihe
scw fefd of Game Mesigemend—a direet response 00 (he new PR Program.

Leading the list of Alshama's many outstending wildie achicrements with Froersl Asd Funds s the early
re-ctablishmend of white-tiled dicr on nearky 0 million scres of tmge. Conostressly, e reboration of wikl
oy wias mplesmenbed on spprosimabely 30 sillion scros, Tody, prpulstions of 1,500,000 deer md 350,000
weil] trrkcys wmsppon anual hevesis of sboul 200000 and 35000 repectindy.

hioiter major outgrowvh of the Patman-oberson At fas boen the immenschy popsdar public bting
program. Prosemly thiv vysiem includes 32 wilidile management arem, rofuges and sesciwries iotling acacy
00,000 scres. Wihile this repeoscms only I prycent of the range, i provides in s nerage year good huiig for
about G000 sporismen (ahout 1 precesd of lioemed hunien). Fublic Tanting, opportiniily boommse.

imipuism s hurice swsbers mcreie ad many privaic beeting beds arc closed
rescarcty has been funded derough M The deverminglion that sgeweight ratio i o relisile
mcmiiee of deer hond condition has meade it practical oe Alshama ademstrans s uppor oo of the Inogest gen
Tnamiisig scasons {77 idays b in the Uil Stabes, Bag Brmits ol one doer per day foe e buck-only season d 2 oo
huck and e dog per dey during he Swerk “lamter choke™ seaon ine goncrous b lenting tuf jutifod by

Alahuma was in the forrinont of moarming dove rescarch. A bunter questionssire mail sarvey has helped o
chaify the effieces of lilweral Busting ergulation ve doves and eeher wiliilif, And coopeeative rescanch on wildlie
parusites and dhewes, particuilarty of does, hus been extremely benelcial.

Iveatiggations on wilil mrkeys, squirrels, racooons, abbits and woodcock e viclded information uschal in
the extablishemeit of scasom s by bty md prodeced ofher dats sl i massgesent. Bk, which will
e el T i thee b, Borer B @ by product ol these sudics

Larsd mevpuiiticn has borm minlest [y S2000 stres] bt e mapect has been major, A 4000 sore prichase
in e lge 1530 in Clarke County wass developad fabo the Fred T Stimpson Wildiif Sanciuary. Imonsive
randgrmment hore s 4 nearty Upper Staie Wildile Sanciusry provided e main resorvesr of seild deer and
barkrys for brapyiing o relocanion 0 vacsl rangr.

& 1960 survey of the ecomoss fmpact of haisting in Alshsma rovealed shat approsisscly 9221 million
dallery were sponl i the mareiplace fnd sich foms @ pees, smaniion, velicles, jood, Indging, leno,
izidermy services, Bilm and clothing. These expeeitunes geacrabed ai beast 511 million in stase sl local toes,
IR prosgrams are larpely responnible fior the thriving game popelaions which suppon such s sctive sudience of
ot B, ind thecriy rodiece poomcssie reiirm which are speead widcly oo o e sopment of the procral
pruhdic: ifi Alsbun.
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Alaska

i 1S9, s year of statehond, Alsska ook over management of lsh o gase ressunces from ihe Foderal
Tosrrnment. The Sae hod s remeaddou weslth of vildlie resources, o low buman popudinos, seid fow sl
management probdemi. Humss demands for wildlife were eniy met nd low groflics comied betwoo wer
gronps. Flowever, 38 oil, mining. and timbes developmont incressind. the population grow. o did the demands oo
e rrsowrres, The sced for insensive manapemest was o fand

The Federal Alnd in Wikilife Bewioeation Aot wis instromesstal in developsg e of e Livgest and bes)-stalfied
Seaie wikiife manugemest proprass b (he couniry, Jshit problems msicuicd with explortion and
ideeeiopmient of resoupees i [he arciic earvirsend provided ssiger chollesges wosililily mesagers, Most of the
Stase ws, and salll i, i public cemershin asd scoes for hunting and oiber peereation was nealily svsilable
Therebare, when the wildife program wis starid, the seed to ssoure public scoess was st 2 high peiority.
Viewever, ligle roscarchs had been conducsod s, comequenidy, the first ok v i bmves e the basic blalogy
amal theeads o Alsdea's el specics and ooovsiom.

Becaine s lishe wan known sbout the anctic peimnment aod ils wildilk, spocies such s sweone, caefbo,
wolves, Dall sheep, brown'grizdy bear, and mudi were investigaind in depith [labita
reprode tive iokogy, imermelationahips with oiher speries, sl behaos 3l had o by stidiod mnd undenioosd
bt the sppeoprists mamagement strainges ooull] be doveloped snd isplementnd. Beonie condilions ofken
dilleriod gready from nifier pan of the couniry. it win mocesary (o develop sow Tesesrch techeigees fue s
Abssles. The serisl sirvey consus for earibou and meese b ooe exasple of (he new svthods develipal

Since Alsdo maintais hesbthy populations of prodsss sech 2 wolves, bears, and numeeous farfciren,
several loeg-iern resesth shadies Bave fnomod on predaieery relitionships. The rosesrch iechiigues. md
fformation i these and ol studies sre oow being spplind 1o fubitsl senageicm el in plan dt
poxigniee the imporissce of relationships among prople, bebitais, predstess and peey.

Several species, incheding seu alien anil sushooen, were re-estshlishod whene populites fod been
extirpuvd o o five decados proviesaly, Many Ankan hiokogist bavr bevome boaders in el felds of ineres
aned have trveded (o Casadda Sewrnfingvis, snd the VA3, 0 bend (herir experthie s mansgrmnent of ciprampola;
spexics sich s walrus, polber bear, mooes, canbion, and woll

Ahidiithonal eescarh B novded snd 1B e will comtione o play o ey rale m hrosdesisg our fandemestal

of sl hiclogy. The 1500 mnd 1970 were times of discovery sboes Alado’s wildlie, thcie

sl e e i oner exnayaseim. Thie rapally cxpanding busman population, and iscressad demands

o Wil ol (ihier matural mesourens, will create the seed o miodern, sophisticaied wildlife messgemont,

ke by ihis Seate’s wmsgue profdemia. We bave giloed an understamding of haske wildlife coslogy in an arcric

envitvomesd s, with crniinueed funding thyough Frderal Ald i Wildlifc Restorstion, s will be shie 1o hing
endightencd maaagement 1 wildiiic s ccooomic dovclopment continues i the veaes shead,

Arizona

Coinciding with the gppearanie of ihe Pitmar Roberisn program, muny important bt sibtie changes
aliexting Argroeer's wildliie were taking place asd settisg she siage foe bow these Federal Al dollars whiimaiely
winikl b umed. The need to et specic game managrmest probtoms bed in e et of rescanch sisdies i
which the objectives, sad the data aeeded (o meet thew, were sticipaied 5 the outaer. Such ellors then were
absbe ke cpualify et Fedheral fumel apporvioned undcr Pittman Roborison

Aurirom’s st Fodderal Al peojouts ot wmberacay in 1999 s wene coscomed with parkey, qusil, besver amd
ressghorn aneclope. Since that time these and similar funds have paid for most of e Game and Fish Depaciment’s
imond impoertan| massgessent sl roscech projecss.

vier i the earlier and e significant scoomplishmenns o the P Robertson-finded noseanch program
s [ Dt oo (il Seucly begu i 1951, This study demonsiaiel quise clesly thal winier cinfdll, sot
Inaniingg. was the crighcal Bachor pogulating populations of (ksbel's el scaled quail in ke 16Ty, Vitsmin A was
fomd b be 8 Sy bo ques] heoeding s L wis bier determiined St thiy came from geeen feed which fofiosod on
whnier ains. Viamin A s so smpertant that gl do pol oven aisemp pairing off when theic dict b deficient oo,

The Theee: B iklisie Area. bondering e seat shony of Rooscvell Lakor, figares inmany Federsl Aid studies
s prfect invilved i extemaive imvestigasion of deor in 8 prodeson froe oovvironssent. egmaing in Jamossy
71, & beerd o shoer i coptamted anid placeid bn 2 i0-acre fencol raclosare fnom which all prodsors hed been
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postmrd Mescarchers stserred repeoduiction i e sres with no predusion and made: comparson wilh
reproduction i vimilar sneas ouiside the cochisen, wheer copotes, bears and mounisia liom aege. Ty
Dhevembier 1T8 he total fusher of deer i the enchmune had g from 1) 0 57, and Bt “orops” were
nurmiiiig B0 percenl. The peojocl, continuing over (he yesm oy since, bos consbaeatly demonsiesied tha
predatian se 4 imsjur oo inluenciog intl devr simbors.

For yean sposismen aned catiement s agiod ove b competion beveren decr mnd catle fof food. In
s arce carlle are knowm 10 be heay users of the biowse speckes eaten by deer, Compariain, shudies
pondecied i the Ohinkcalus Mountxin, howevey, sbemved chearly. St e aoca's Lack of bnowse was due 1o
erverae by veer aial won ol sgnifcandy inflncnicod by camtle.

e rescanch sool which appearod i the carly 1980 and subsegaently rocoirod much poblicey was the
iraipuiliver of *CAPCHUR" gon, porfectsd by Haeokf © Mabeer of Gerorgi i sonperation with ihe Crosman
s Company. Ariona Cume md Fib rescarchn sested sad experimented with this ciuipmens for scveral
wwies, el i know lisdge e b peemifted ining te CAPCHUR gun for 8 sty of prrposes. inchuding the
capure and relntnaduction of netive specics 1o heir Brmer labstats in e Staie.

Anstier immvation of this period was rdio-sacking squipment which s become:  valuable ool tn sidees
ol deer, her, mwaniain Soon, efi. bighom sheep snd smslier, uohonind species s well [noose wady of black
bear, it witiichi §A had been egapped with collee, if sas lound ghat hiberration ocourred irespective of wisther
CrEmBERITH,

Th etisrm of hunbers” dollars threugh Py Koberiaon bes caabied Ariong Game sad Pib o o much
about wikdiic specis dut ane faced with mcreised butfler isierest and increasead competifion ke hahit
resalting foom the Suic's enormous grmih s development. This program lus: cnabled e Depaiemen o
effectively mange sy spocies and will help it leany sbout e critical habits seods of others. The benefis will
sccrie mod cnly 5o e but 10 the entine popalation the vilues i wililie roones.

Arkansas

The Figmas Roberison Act bus plaed i impoctant part in ihe massgement of wildlilk i Arkamsa, Urilizing
M Bt Uz Seaie: s o sl b make significant series in fand aeouisition, wildiile siogkieg md watcriowd
masagemcs. Therr s Mitke dooby that had it ol bos for the avalabality of funds throagh the PR program,
A wirnrhd ot huwe hoen able 10 schione the sacoos it has in the management of i wilfile reounmes

The Arkomsan Game and Fish Cossstion placed carly emplusts on acquisition of Lnd fof pubiic ueting
with the result he over 300000 scres of valmable wilidlic hubitst have bern aogeired. The svailabsliny of PR
fuarsdhs foor e sequibsition b ofion the detersining Bcoor in whether or not s et isparchased. Almost 200,000
sctes of our-prosenit hubdings were punchased wir) P& fuds 5 a costof over 11 million, s ihere been no P8
Act, mach of this wildlle habits would ot have boen

Cver 10000 acres of Aricenan” wetlands, including some of the Lesi Lrge rrmsanty of the foevised welkinds
which wene ono i @undan in the exstern part ol the State, bave boon purchmed ming PR fmds §hesdords of
i o dioflars. burve: boen spen om these sneas o develop seasiitally fiooded impoundmens for docks, Some
of i best st bnting & vhie Sion com be i o these Stescownnl managescn Sci

Piteman-Roheviwon progecss provided the fing cteosbe surveys of wildile popelations in ko, bying
the groundwurk bor much of the samapemess fhat s heen conducicd sisce. These surveys rovcalod shal mary
ssecies il how, ooty distribasiod popolasons even ihough much suitable abitel was prosent. | ighby sucoesiil
irappingg aind rebos stk program ressiicd fom (e g,

The comchack ol the whitc-taifed deer and essiern wili turkey anc the most dramatic' of irapping sl
relocation secooes sines, Chicr it ws wncommon o oven e & deer tock inomos of Ao, mech los sea
deet; The Commbion embarioed of 2 program iy incremse doer populations trssgh irpping irom arcs of
relatively high population desity and relocating i spanly popelsed arcs (ha wreee sct mide m deer rosges
Aver 3 fi0x0 animals weere trapped and nefocaied over the yrars, most of them being allowed e aad repeoduce
In the; refisges under complete protoction. Oece (heir mimbers sppevachd 3 poing of everpopulition, the refisges
were upened i) public ssting The nefupes provided nuchos secas from which decr popetations, voeed y
incremed harveit of timber and the leih andersioey ot fhat Rellosed, speead thioughout the Sare,

Tiday, i o rrsials of ey msanapement offores, deerare plostiul s mird ports of the Saic mnd e popistin
s e eniemughy i wihistand & shealy Ecocese i doer harvest cach year with no sdvorse effor. Thands legedy o
:ummw of deey o the Seai b rhen feom aear pero o eeer 5,000 b (964 e il oo

tnciease
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The comctiack of the casiem vwild terkey s oqually sspressive. 1o the 1Ay wid sarlecys were chise f the
wanihing poin i tie Suate. Trapping sl relocation rfar, snct enlorcemess of prosective regaditions, sml
other mamsgrment proctiors hunr nosltod i i deamstic expansion in the populstion. Throigh ihe years moe
fisan 5 500 lurkeys have been trapped mad relscaed. Toduy it isiinsed ik her s spprosimabely 200,000 of
these b in the S, and the anmul nekey hurvest s isen Iom o fow Rasdeed hinds por-vear i the 193050
ey 000 i VR,

The commision hopes o deplican: these carfier socceses with it newly implemenicd grose socking
program. Tio date, sppeoscimatcly SO0 puled grmee beve been erappind in other Staies sl pelocaied b ranss 10
B hoped shat thés effon will rrsalt s se-oatablishment of this oo iasve bed

Wi s i 38 tharse, Largely muadde ponsdhbe ifmongh she posabibing of PR fands, Have hesefiied ol who onjoy
wildife padd the ounboon. Whether & peron enjoys huniing, viewing wikdiife, of sight-sceing be hus henefited
from the PR program and will for sy v 0 come

California

Califtrmia hegan pstciation m ehe Bitman-Boberion (K | program in 1940 wath six projeets The fit
rescarch projecs wene on beaver ad mule dery in suthern, Cilifornis, furbesners and valley quail in the
seami-arid wiith couse; habitat improvement of wge prose s dosor game sianed @ kaing sevies o devhopment

Thanks to PR hinsling. Califiends wan alile o establish one of tee Nathon's Earoment wildille isvossigation
labarminricy. The Deparmsent conducied 38 yeary of foosl bl sudies, maldeg 49,500 ssfyses of gloonds,
roph ancd somachs, This dictary infiwmation heiped formulite policy and masnagencss programs i the snes of
wrtiictal game bind stocking, predanoe coiiteul, seiing seasos and hag limiis, and habitar manspulssion. These
Tl rakuites suacies, ombsingnf with nisbrition sudies, gove us the baowiedge of how io inprove chanoos of deer
sirviwing in ookl westher Wildiife discoe sialies weer imstrumensl i reducing the impact il fow! dbelers and
botulism. Prticide investsgations were soaponailile for rostnicling e we of chilotinabnd Inlrorstees in
agriculture and the deregisiration of problem chemicals over 3 “phase ol perod. In conunction wit te tsh,
i bristusry isrveitipations were instrumental i sy the carly mewming dove sexon and the caveashack scason,
opentig the chular semoa, a0d in the sucoesll introdwcoion of the wild surkey and whise talled pramsgn

arly qanil resganch and deseri water developmens peojects bed i the development of the *Gallinacooes:
Tunerier”, oy artificisl waterng device for upland game s Liter, o the developmend of the big s “gussden,”
st i ey, them fos highorm sheop. Both ane of henelio i nongime s well s game species

Nine land scguniton projech wite misaed cirly in the progrem o proene oxpecially crisicl aes,
primaily walerfow! habitst aod door wintering grounds. To daie sppnasimately SL00 acros bave boen
e st g orinl o 84027500, L, PR fasads woere tisod for dievclopssent and mainienance, 38 wiell m reseanch,

Oi of the Lirgest single sses of IR has been for dovolopeseni and msisteoese of watcriow] babsial. The
Sedir owen and mairntees My major waterow] sreas under PK tomprising sppnsimascly 45000 s, 1 also
marages = addision] 30,000 phe scres for wasethm and viber waicr ssociaind wiklide. Annoally these six
arces slosie pirovide S8000 days of buntisg, 3000 days of fshing and 153,000 days of sos consmptive me s
s bind wanchimg or sightsceing.

Thake il anad lrkghoen sdseep, neishes of whiich is being hunied, sre being reimmoduced o bisarieal ranges,
ol thisie Poplations sre sctoning dramaticaily. The geowid i msmbers of the bighoen & primarily due fowator
devehopmeenl. Years of rescarch am iesting e made sl imsobilirtion or resttsint an (ndispenaable and
e fod iy animal redocsion aod in dealing wigh problemy snimals. Calfomis's PR progam ha developed 3
wotkahop i st other Stises and agencies in the proper use of these technigues.

Ini 1968 the Noogune Wikdide msisgton Projec) wa begin. This formaliecd Califomis's nongame
activities and work o8 such species s Califtients oomdor s ihe San josqeis i fox, oitimaicly proviing, the
Tramcwnrk for e S’ cunent Endangered Species Program. Since 1070, PR huy boon essenithilly the sole
[unding source for wark on sach specics s golden caghes, sl cranes, Bobean, gl spoiied b, o well s
many oéher whecies of coscem

Californts was the seeond Sac in the Naton o stan 3 hunier salery irining program. The iranieg
manadaied for everyone prior o hervisg his or her int residesd hesing lioense. Beeween July 1, 594 and June A0,
1984, 1211 488 people were irsined in the e of buritieg grar and wildlie mamgement principles. The sicadent
ralx per 10,000 Bormierd honives dropped irom 510 40 ™% dusing thal same fime period



Colorado

in 1057, el the Feddernl Vi fin Wiklile Resboration Acy wis pusscd, i was clear the act was iniended
servr pwo parposes: | ) rehabsimation of wildliie population in netur hebitats, aed 1) wildife rscandh a3 st
o s ific-wildlife sssgrment. From the very bepning, Coorad hey utiitod these munics fuf the fell range
of suthorieed activitics—land acguisition. development of hinter cdication, coonlastion, survys, eic. and
recondly foF comprohenstve planning, Tt most pobrworthy s been e omplasis gven reseanch.

I 1948, the Coloimdy Came md Fab Depariment cocssed the position of Frderal Al Coondssmor sad
appumbed Artbur 11 Cartiart 10 (hat prsition. Dovkderds from roscarch becime immediscly spparcis, aid dring
ithe Lase 15990, Colorada’s door sl ol mssihers hegan o kscrrase rapldly. Nuta proscetonist iiude. in
the carly [90Ts when g population were depieind, dictaiod consereiine antieoedonly scosom. | the
Prs, Colorado med much of s 1L allocstion s nweniory big geme and sgr growe popilaios; md io
i earryimg capacities of linportant big game winler g,

Thise efforts beu to muich moee liberal decy and el scasons. Colormio wan i Irader smong Westrn Staecs in
imintating experimental do b, followod by cither sex hunis, These isoovations give Coliradn game managers
ihe sy secemary o check mospopulations of deer md rovone rends s deicrotiging winicr neges.

Bn 1944, thanks o inbensive: investigation of uge groese. Coloradi held its firss sape growe scaoa since
1957, These ol paved ithe way lor continuod sge prouse huntisg sesons i 1953 b the preem,

i 1984, Coloeuio hickd fis first Rocky Sleuntals highor shorp bunling scmsm sace 1857, i lige pat
becane il 1) funded bighoen deop stdics. Those scasems wire sisod af noducing shorp ssmbers Lo pecoesd
largr dic-offs due 10 the hingwers peeumonis comphon. In the bite 1950, Colormb: rescarchers piecnd ingether
ihe cvcl o egworm infirctios in highom shoop sl beges cxprrimenty in intendict teat cycle,

Resikernn populations of nesitisg Caads goose were establishid slong Colocado’s Font fange in the
midefovbase 1P Thise eflisrts wore s socesdl thal some wintcr pojlaioons of roidem gooe o boooming
inirs arban poss

In 196, Colorado etahliserd @y organintonaly distinct rescanch soctiom headguanicrnd adjscent s the
Coldorado State Univensity camypus i Fort Celline. The discrete mature of the reseanch st made: possible b
\itwcral spport of 1R farkds, awd its sfiliarion with the Scarc's Laned jrast agricultural collepe helped i asauer thal
pescarch was Innemative, dversified, and divceind iosands ipaificast blologoal ipestion. This combingtion of
lcations an] cxrganinatiem b heen one of the primeny resom wiyy Colomdo contimues i he » nitiesd lesder s
weildiile rescanch and moragemeni

Connecticut

i Commrctionl, Fitman Robormos muosies luve heen widely used for b soquisiiion, devrlopeseni,
rescanch and surveys, and coordination propeces. Becenily 8 fecheical guklance projec and Beeer eucation
prognm have been wbertsben. Farly emphass on devclopasem of Seae-owned binds o smgrove ikl habetat
o gieny wary b bochmicall assistamce for prvie bidimmens, nooossmerdations on s Reesry spotilions
ergarovne wilkBie consitewm @ i (he Lesd two decaden, Lind sogeiithcs s imure feons wildilc hubtis.

Connectics hus soguined 9,550 scres of ks, inchuding key parcrds of tidal wetlnd slong Losg hiand Sound
) the Comsertics River, with P monirs. Wirtlasds, though sill of vital concem, are mow protected by i

sisewide bw. Panchuse of pries frilad has hormme incressisgly mportam sad challenging in 2
Sqaee with capidly dwinidling open wpace s o decising agricelural community. The soquisition. progeam.
throughout, has beem grestly aided by PR hids which kave provided Sevihility ind independence front the
cominings of lescd Staic unding. In ofher cines, Ste funding sl gt linds have Becose mmilable = the
Wil Durcas bocaine of the siscorsful design and inicgriiy of the PR program.

O petslessional stafl, which sew pumbers 15, has grown theedold since 1968 The aoiivilies and rositing
imapoct of this growp of geacnl hiologists, cach one abs & qualibed spectalist in bs o her own Sekd, h oodunced
ihe statens, impertance, and credibdiny of ihe Wikfile Buresu, i cvidenced by posisive roooprition received (rom
the public. Mist receniy, meiiods of daes sashyis have peogressed feom antiquated ncodie son cands to modem
computrriied sysienm, ciiscionily siding sound boligcal managrmen decisions. PR fondeg has mad il his
pomaitde

The masmagrement of sebected wilillife specics fas been signiicantly broadened i the b decade o inclide

deer, Futbearcrs, wild twriocys and waserfowd, Uniil 1975 Connecticu was sl reoogntred 85 8 docr huniing Staie:
fhowpres, 3 growing bend. nosilting from hewghtenid forest cutting, broughl sgrceitural tunage and conics
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ity by land wses, aind s informed pibiic was prepand (o support = dieckive deer management palicy, A
prgnilated huniing peogram was devehoped b oonirol dees numbers, sl 3 comrebensive dats oolloction spsiem
win cutahilibnd fior the peidescr of Riture mansgemen! deowons. Connecfiou i now i s sooood deeade of
repuilaied dexr managemesid.

Restoestion of the wild nirkey began in (975 with the release of 2 wiki rapped binds from New ik,
Excepd o heavily populsied sron slong the Connectiont Wrr Valley amld Long Island Sound, wild feflecys arc
v fomd i micst of thelr primary sl seonnidary habitat aange in Connecrscus. fn May 1961, Coanoctiout
pralulents buatod wild turkeys for ihe B time in 170 pesn, Subscgeent Bl and expandod speing scsom ane
censinually Being implemoniod

Compilcecly neviseid i 1OH1, the spyroved WK Comseration Pducation’Frcanm Sabery Projoct now mnolves
400 volunierr Enkmions traching nearly 200 courses o over 5000 smsbents per yrar. The CEFS program has
rroetied 2 “AAA" rating foo the inersationad Associstion of Fsh and Wikdiiic Agoncies since 1962, it first year
of fuill eperation, s s abeo hoen recognieed by the U5 Frsh snd Wik Service o an cetstanding moded
e for oiber Stales

Delaware

Diekawarc’s participation i the Federal Ad i Wikilie Resnorssion Progras (P-R) hegsn in 105 when
Iigiskaiices was v erubling the State 1o qualify. A Game TochnictnTérerior of Edusation was bined who st
i hie Seaie’s furst willdidie rescanch and edlucationl prograss, Work] W i causcd 2 5-pear bgee b participaion
wtil 148, when 3 Diector of Comervation was hired 1 extahlish 3 PR supported wikdlile comervaion

Early cffiris incheded edurmting hunicr and private Landownens bn gaine managrmeil practices themgh
demscatnirai oy koot o public bmwds, sl nescanch it privide (e buss for management of marshes, wateriond
v} teveloping bheel of whie-aalled doer. Pspeoially aoteworthy inihis carly oo win s mansgoment peogham o
Camada grose., fully-funded by PR Working closely with peivase lindusrscrs, ineshaser ponds wees constiucted
mear ferding mreas, smclows decoy Socks were dewrloped and plepes were eatahlisheil, The prusl was the
sntraciion =l sdncquend spnead of geese i previously wader-lilined ancas of the Statr. The pesufeint bamting
opporiniies s coniribuiting greaty to Delawarc's counomy.

Conparrently with thess Fracarch and messgrment scivithos, s exiessive Lind scuistion program w sl
ey wy, with cniphusés on cosstal srcas, P8 fuids matched by hntieg Beeme ietripis, skong with aihor Suie
and Fideral momies, weer imid o soquine apprendssately 48 000 sores of tands sl waners fur paskiic Tanting and
numierens s of nos-ooisimptive recreation. These | 1 stabe-vamed sroa, in combination with fwo Mafkons|
Wikdlile Refuges, have proscoted over 0 poroont of the jotal Delsware River s Bey coatline

In recest yrars, MR program involvernont with major tand ey, amd dcvclopment roview effons b
sonenbuned siglicantly 1o the conservatinon ol wildiie. Perssn] fondod by the P peogram maintsin constint
vigh over mijor lsnd me programs sl rocommend sierastive practioo 10 probeet. mpartant wikllife
eoowysicm fnam hurgooning development. Another recent project whilch shows exly sigis of succending is the
resroxtuction of wilid narkcys im Dclmare.

in shert, the IR progeam s the primary sppont dor Dcleware's ssewide wildific managessent sysiom.
These hunds seppeet research, land management, land soquisiiion, wildife imroduction, and hunber (raisyg
activitics hat erabie S Sate 1o keve o viahle s sctive wilillife program.

Florida

Wiy cveitiog o Sezie Commibsion of Geme s Frosh Waber Fisdy oo June 8, 1555, Forids msde 3 commiteent i
preserve b sl wilklide communities ssd 10 peovide citizens with continuing agportunitics 10 loot and ek
Almaost sisssltanceunly, the Fedoral Government besschod i Federal Aid i Wikl Resinraiaon Act il 1947,
popubarky callien] Pattmes Sobscrtson P 1 aimounied o meional secogrition (e mae's conguest of natere bhud
et 4 ol oy welluliile el ehid Prasosrmtive: offorts were ovendur

I mas the hackhone of Floride's wilidily munapement program duning the Commisskon’s carty yean and it
fiormsed the francial e on which jis currcat wildise poograns are ulli. Beeween 1957 mad [900, B probably
sapportia) T4 percent of the wikil work One of the ft applications for PR fimding was for she purchse of two
g oty of wikllifie Babsitad in South Flords, [n 1941, 8 pupchase of 2000 acres was made near Punta Gonda,
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fictficmwedd i 1947 by S0000 scres of Palm Beach County land, 3¢ ihe narth end of Plokdi's Gold Cont, where
esch iromiage may mow hring 31 million per ocar oot Since hose iniilal puecheses, Flocids has dorloped 8
manageseni arcs peogres scoond 1 mohe. Urer 4.4 sillion scres of wilil Lands are srailshic for wildlifc-snomed
prcreashin i fhe Stare. Adthoogh i Commbssion does e cws ol Linds i the sieem, PR continues wplay 2 key
el i eperration of 8l dhe mamgomene 1ree.

14 I proviciend dundling for mony fescaech peojocts fhar contribesod 1o 1he body of knowledie requined ior
informied teguilsiion of human aoivitics, 5 well = the conservation of wililiie. In fat, R b were
inutramenaal b evablishmend of thes Stic's williife resesch Gty 2 Gainesillle, i close prosimity 10 the
Uriviersiry of Florids

Specihc siudies sddiessed o mmmgement neods inclode, for example 3 sudy by Frask & Wssion in 1954
which allwad the Consmisson i st dove seasons und regabise the mking of doves banerd oo keowlodge of the
bink' migratory paiieres, beeeding hehavior and naisrd mortality, siudies i 958 and 1900 by Robert K Knde
al E D Chamberiain, which peided simitar sformation lor both residon and migrasory waterowl; amd
awsiber sty i L0, by Jamies A Poweel] which peovided 4 hese of keowdadge for samagemen docisions on
wikd tnrkoys. Addeionally, 25 yean of mrkey fescanch cndocted by Loveld @illiams sl Dovid Austin fesalied in
awealihy of knowhedge reganding s specios

I 1968, & majioe book, The Wikite: Firdles! Dovr i Florddi, was pablishod by Richand [ackow s F K Joses,
The book & & eompendiom of weithigs by severl well-ksown b from the Southeas and s 3 major
comtrittion to knowlolpe of e 1 hestery smd manageien of the whiced in Floedd

uwﬂlr bocm of R has heen on cosservation of gaine, sne oflts e yiekind ogaiican

of nongame spevics, For imitane, Flockls ks @ lirge nomber of endingeresd and
ﬂwﬂlﬂw:h.ﬂﬂtdlﬁh burve henefited directly of indinccty-foom PR projects. The prarchase of fudges
st Lt iy Purifowornl Pheoricka assed an esstern hismn pelican pesbocking progran ant examples. Thi bat one s one
uf very few kv 1 be: aisitahie foe winer hibsermation of the endangered gy hat, 3 friendly Plovids nalive that
o oo up b 1000 socts per night. Since tie hats may five up 1030 yeas, they can prvide froe imeol
i for 4 lodg time.

Finally, P hai made & majie comtrstion by peoviding lunding for wildifc mesagemest planning. la
Plosricla, thai phinning cosocpd Has coolved bsin @ sinicgic planning spproach fof opcratisg all pine programs of
ithe Commission. Such plam sow gl the scrfvitios of all divisions and afioo,

The IR prograss fas allowed Saics 80 pespond 10 3 complex sif of problems and isues with 3 scotific
appesach 10 managing the sn'rovifosmen felaimship, The Saie's sporismen realtze that the 11 peroont
v s ehaets wquipimiont b hoen past b g e s Investmend in sh fistiee of spor ineding aod the nabetal
exvirorimcm. Moee importatly, it e been a way fior citinens whio kv (he cutdoon w coniribute o the welfier
of witkdlie: ed bobstis, dsusting their presenor foe future grasraiions.

Georgia

reorgia poochd i find Piniman-Robertson funds i 1544, o which time fve prijeces were finded. Since
ithem, 1o s have provided ihe backtone of wildie mansgperent i (e Stabe. The following is a2 bricd review
ol s o the: major secomplishments wder tfis program.

I i, e Cedar Creck and Cosstal Flabweedd Wildiife Management Ancss (WhiA ) became the fnst
Federalty-funchnd weildiiic pesapement ncss in Goongia. Todey | 1985, lie Steie operates 56§ WalA'son over 1.2
el scves of bl Oreee & silion man-days of outiloos recrestion occirred o ibese s in 1984 Ouidoor
recrrationsd we of (hiss WMA'YS imclides not oaly hurting and fishing bui sho feld trisbs, fniling. camping,
phothgrapdy, maure walls, canpeing, spelunking and offict ativilie

h%nmﬁ-ﬂ‘ﬁﬂhﬂﬁmuh“ﬂﬂ
theouggh PR funded progeom, A particulacly nolesorthy development arising out of coc project hus found

spplication thnoughout the world. This was the development of ihe prototype dan gun by Jack Crockion, Jascs
mdmnuﬂmummm-mw e sudmsindsiering, drogs 1
wrild animals. 'Wfihout s ol for copsiuring wildie, esiontion and rescarch programs waould be mdnhiely mone
ilifculy

The Crcrargha G s Py [isdon wrsedd this new caprese echaiee 0 lurther doer rosaration i ihe Sae.
in the: 1540, docr ooowrred onfy in islmed river swamps b Geongi I 14, 8 propec for copbating deer wa
b which resulied in the releme of $741 deer in the Stae. The hend subsequently expanded from: §3.000 in
1950 iy spprvrsirmanrly SOCLOO n 1965 Deer aow nocur, amd hunting i sliovwed, i all coorties in e St The
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st b 196 was b e ol | PTLECNS st a0 400G i 1950, Thibs e wilillie posource, curnently valeed
at ¥ malion sonuslly, repocicrts oo of the proat socoes slories of e M) progras in Georpla

i 1972, Croongla Giame and Fisl indtiaed 2 wild ey pestorstion project Rinded by PR A2 that i, the
Stabc had appronissstcly 1700000 the binds, ey these are tiirkoys i (4] comitics widh s excending
00040 b, (e o ks ey, the: vl o counties open fior tarlery imantiog has cxpanded roms 38 1972 1o
V0 i V98, and over 31,000 tarkey hunters in Geongla expond nearly 200,000 man-das i pursss of the sport.

Migravory daghs of Canaus prese into Geoegls huve dwindled o only @ low thowsand snmeally and hnsag
them & not sllowed Howevee, resident flocks bave born exahilished Shrowghout the State with 3 ouerest
i poputision of 10,000, W s pow looking lorwars] 0 baving 2 goose seaon in the: near Bgure, due s
ithix restueatie effont made posaible by PR

Thruugh PR, approgimately meossy survey and en ieseand projects ee lesedod annually on e sl
nungame species. Much of dhe mfimation b ied in ihe estbiisbment of homting scasony ad in monisoning
non-gmne spocica. Addisional iy ehe good peiiese of resioring i msintining wildife populaions in Goonga,
M junds have abso provided for @ grest deal of public secrestion relased o the wilillie resowrer.

Hawaii

Vi first participeied in the Pretman: Robeross program i 195 A Tl time, busing was primarily &
=genilemen’s” spoet on private bands o 2 mechanbes jof cralication of Gl simab B govemmend oeest
veserves and wasershids, Virtually mothisg was \osown of ihe ife besiory, isteibution, of populaton dynamsio of
garie binds or masmmds o e by, The Sest sigsiicant use of the grani-in-id funds was the coploymsent of
Des. (durkes and Flizabeth Schwarts s condect § reconnassance of g binds. Their rosling clssic, i
el frd Hlivevedt, badad the froundasion for a pvofessonal wil Bl nussgement program which comtiones i (his day.

With M oo e seoress coachs, water control devicos, benter checking statiom, boundiery signs, food
wuﬂmmm-ﬂWHnﬂrhﬁﬂ-ﬂtmﬂMM

i, Ooah, ol Komal. AcSiviemnally, indlucomenis i peivale landeowenen restbied in mone Focrcations]
lumiiag opporfonites for the public nder cooperatie agreoments. Fublic funtieg scresge incrosad ines
25042 pores i 1980 | D000 scres in 1985, partly as 5 rosslt of this PR progran, & o refiection of besee
imierest, license sabes inceeased from o bow ol 2907 im 1940% o o bigh of ELI0T in 1984

Sealbeng with peolesbinal wikitife biologity made possible sarnveys, inventorics, snd rscsrch coenidal in
sound managemest, Now big game specios, inchuding the Enropems highoen shoep | ssouflon ), pronghonm, and
bk 4ailed deer, wene introdeced in stable habitaes. Mlonograpts on the 2o deer, Jeral stherp, mouflon, s
fiewal pigs resuhed in significasd program changes i eems of hag limies, husting seaoos, s ringr mansgemcnl

Unade the Fesrign Game Introduction Program, niie spocies of game birds were beought from India, Aftica,
hsta, a0l orth and Somth America for sttempice establishment oo the ajor stinds. OF ihese, the grey, black and
Eacke's framscolin, Rio Grande ruthey, s Gambl s qual now Sgaire fromisendy in be hunter's fug.

Althemaglh P hurig ittty foceed an game specics, it has since inchadied prosects fur wach endangernd
species 1 Imaiian goose (nenc |, bratian deck (beiloa ), waierbirds (stlt, coot, gallmde ), wd the Vawaiiom
orom {alala ), This clion included menioeies, babitan management, li bisiony rorasth, and captive propagstion
Wikl saschirion, exisblished o0 Staie lands, (r under eoopeniine agroemenis it private Eandownen,
proridend secwre hahitais for e rebease of capelve siock. Orver BN acres of refugos for scahinds, walerhins,
Tt boirels, 2l the pnddangenod minpk seal ant mow under managrment.

Federal Add in Wikl Restoration ha peovidod lless with o mess for lad siiisition, habdag
mansgreeent, socking. rescaich, and iveadones, all ol which have boen crucial in heeping pacr with ihe demand
or beamwics recreation and the preservaion of many endisgirod spocies

Idaho

T Sekahyes Py s Gt Dheparmsit heggan participaning i i Federsl Add program in 1939 with 1 modest
Alosmsen of bow shan S20000. 1t fus since cxprandesd 10 4 million-doliar ple program b 1986, Most Federal Al
progects conducied in the e 1950 a0d 405 were surveys designed to delermime the kecafion wnd status of bg
e in wisicy



The Dequriment devclapod 5-vear species mansgemen phe i 19850 s, in 1985, updsed ihen jor the
et 15085 1990, Thewe documents s 3ll inclushe of sssagemist wock sl siffice o P E project docomscms
0 i fmding.

b 197 5, 0 wilidiic Isboratory was comstracicd b Bome where alf b work, inchalng devormesg the age of
narmias, s habibs work, ood work on e ey, shadies of lesd shog contamination o waedow], ani many
mispellamctnn 1688 apr conducind

With the aid of PR funds, ehe Departscri bos soquired 55893 acees of ld in 24 of the 44 comnlics i the
Sqate. Major purchases have Beom mude in cisiom lsho that provide 15,770 sches of i gams; sriiiber rangy sl o
g eotridor in Freesscet County and 10,725 acres of watvriowd arem i felforon Costy, Following Word
Wor |, scveral amall reches i ithe Middie Fork iof the Selmen Hiver o oty “hack oouniry” aress were
urchused with K ftinds 2.2 mesm of withdraing Hiestock grasieg on critical hig game wisser pnge used by
e, oli, ol bighorn sheep, These ranches ane still almintstered by the Deparement. PR continoes (o fund the
inperaticnns of 14 imapor Wildlile Managemena Arves in Tdabao shong with admin sterisg and mainiaming numenoos
el tracts and hunier sorea ares.

I the 1950, scversl reearch peojoci wene intiabed sy Pederal Ad monies, Thise inchuded the it
foxcarch offoets on individas) ipecics or groups of specics. Most natable were progects on bighom sheep,
imutiriEain goss, waicrkos |, besver, smd nbclope. nbenwive ssricys of hig game hatsiar were dhia inikdsied danng
this fime i the Clrarwator dratsoge {clk ) and in the Casta arcs { ke deer ). Disting the 196005, rosearch effiris
i ke et evology were shanedd in soulbwocstern bilahi, shomg wish the fra sage jgrouse research project. The
1970 w4 e increase in funding wvailabile (rough Fedoral Aid and simies on anigiope, monnin o,
Tocky Muuntsin ok, and bighom shoep eoology wirne sdilied The firsd studics wsing snieliiie inagery, v well s
The firss sindlics off mame and bilack bear evology also ocyurnad i this peried

The memtain goat study descrees special note becase @ wis the S 12 decument 1 ok of compeisasory
Fespuonse e mrprodaction for o stagnani popetation. I from this mscanch had ignibcast impacis on
managrmeni philosaply fior guats im several oeher States mnd provinoes o wel = in libba

The bilack hear rescarch projecs resiliad in one of the larpest do bines o this spocics in Noeth America.
e 1,200 black bears wenr copeorcd sall data wre collecied on populitcon siie, st and sge sinucine,
mupetnent snd scehvify paioms, seproduciive ology, denning sctivies and den charsceeristio, and o hubas
iof hunged anal nbmted populstions.

Clrarly, the Frderal Ald peogram fus contribubnd sigsscanily (o ldaber's wilihfic mansgessent progeam snd
b reatly incersed our knowledge of species hiology sl fahitat roguiremen.

Illinois

Beceni stidies. indicaie shat (e podlic spenids moee ihen 51 blon souolly n ook on scoritc
asoctabed wilh wikliie, soch s husing, fshing, hindwatching, s natitre photagraply. Ptman Raberisod
funds may be the biggest remon much of that noeemestracting wildlife exists e

Since Its firsd imvolverment with e progrsm i 1950, Minots ey roovived nearly £35 mallios i fumd moee
thean 100 prowerts rasging from Land scquitsition s rescanch and devrlopment 16 comseration odscation, Bty
conitruction and maintenoe, s vork inder ApiTEmeni

M, in the middic of the Miwisipni Fryasy, ke becosss one of whe Mation's wajor dudk: and
gosc-diming s, s will a8 2 winiering geoursi) sd 8 fesstop for hinds in migration. Moee than 300,000 dicks
ami goese winler heee anmially. Befoee the slvene of P, the birds weee onby occaslonal vistion

In 1928, for cxmmple, Hooseshor (akr Conscrvation At i soshern [linoss Tosied oely 000 Cansd
grosc. Hugranded from 49 b0 3,767 soves with P30 funds, and Rerther enlarped wigh ogher finding. Horseshor Lake
pew pieers 70 v wind] s & wintering population & exces of 1500000 Canades anally, It b the e
larpest goos mansgesent aiva s 3 (ourst antraceion of ssiional sed indermatces] soopc ke birder e ather

Mcrmet ke Cossernsion Ares and Usion County Rrkage, mo other (ompoaents in wwathern. |llinols
network of wleriw] managrescnt sibes, wire created largely with PR moscy which bosght 2009 of Momet's
LSHIF acres-and A TR of Vmioe Cumity's 6,302 acres.

Berwren 175 and 1574, the PR program sha enahied (s Deparment of Consepvation 1o soquine and
develop all or 2 greater pant of the following sties for wateriow! mansgrsaent and bunting: Rice Lake, Andersin
Lake, Sangmess, Spring Bessch and Sam Dube Comervation Arcas; Ssephen Forbos snd Chsin O Likes Seaie Paris;
amdl vhe Marshall County and Baldwin Like Fb s Wildiie Abcas
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P wmnetfond, ity fumiers i obsorvers w nol e only bescficlarics of P i (inots. Thewr fend ol
Bougght bl o the 13Mbsere Gerent River and the DM®acre Torkey Blofh Consorvaton Ates, 2111
privwichy-omed scres briig wiihin the 262000 scre Shawnee Matiooal Forea, sed §55 sores of the 1,301 scre
S [habe Conmervation Anca, and approsissstcly Bl of Beaver Dam Staie Park's 7H acres, All bt Beaver Dam are
imporiant bunting siirs s opland g, doer and other siecios

Wikl vy 14U000 adelitiomal scres have hees st sshde and o devehopod ekl abital scoos e Saaie
ihrugh “Acres for Wikile,” o stsiowcie public bids denclopmens progecy, sl theough confrerative sgremo
weiil Frderal, Seate, and local agenctes, ssd privai kesdowncrs, PR fimding has bees vital o ol of ihese prograims.
In & State comsidered Rabitat poor [ poroent of the Yanad i privaiedy-ownd s imest of i intessivey oultnated)
the importanee of s “hones® habiv i wildife cannioi be inortaind

Mt wikliie siicoess stofies bof which PR can tabe much eondit include: wood dacks—spane helore IW)
and sow i@ mishle mesben inllowing progeam of ‘research, and habiti scquisiion snd dedopmen;
white-falieil doce—oumbering 3 fow thowsed before 1937, and now providiog s sl berves dal in 19585
sotalend 3 reoond §1.000 snimab; verbeys—a once evtiqaicd spocios that was pe-istrosteced inia two coontie
dusring the: 1960, reschied Burting mumbers in the 1970, s sow may be ke in 30 coonties ind viewed in
many imin; and g Canads prese—brought 50 speting ststu through sincking, messgement, and g
xpamnion. Acklizionally, meny of the 72 ssmals and Wed plmis o St crdingernd of teeaiencd spoches lis, s
il i sy (tber port gane cresiures, huve beon besehicirios of game otiontind progrems ssd bed scquisition
Asmaden] sy Pitman: Roberss,

Indiana

[T ot Pirgmum-Robeetand peogres startod in 1039, 5t 0 time whet ihe Devision of Py
and Wikl homd no collegerainod employees, and ihe major sctivitices sene raisg and socking quail. phensst
sed fabi Thery bs oo doubi that she division orentully would buve cupandal it operation w0 include moee
et work, bt wil) ihe infusion of Pt Boberson funds s s sncndes) requicemenn wildlife
managemeni wa ghic o adance further sl fnier.

Tnssially, o signifcant change was imade in reaponae so 4 Frdersl rogesroment that PR project kesders mon
cortiin minkinum eoployment qulification and that they be resonably froe of political inulvement. Tl
resalind i the hising of creer-omented emplvees ind (he inplementation of effective and comtinalng wildlife
pescorathon projiem, m evidenood by the Dt st e ol the soven osigise] biokogists ssociated with the Fodonl
Alud progres, since ity incepiion b 19460, remained with the didbon uniil rotinement.

W hiteathed Seet were extin in b wihiem o projoct i 194 ] starsed e nosiction ofons by icicasing
200 doer purchased from Wisconsin, [y 1984, ihere were deer in every county sl she estimsind dees populstion
R reachicad 150,000, bleee than 149000 devr lnting leemses wene sold i prar, s almos 38000 deer
were harvsted, And the berd B il expanding, Smiler weeorsey cm e classed for rfled provse sl wild
brkrys. I the gardy 1040, grows were phescit ooly 5 reminn populations, snd mrdeys bed vanibed engively.
Part writh & orachsel repmres o wilitable habitsi s an exicmive Frodoral Ak trapping ansd eessocking progres, grouss
lhave baorn oo bo st of tecir originel boesets, and turheys are making 3 strong cremebark. Grouse can sow
e il i 47 counties and urkeys i 24

Wildiile rewesrch and srvey work bave been osher omporant Federsl A sothitios. providing vital
indursation fior mandgeeiesd, Wishout Federal funds, Indisis woukl not have been able 1 do the rescarch 1o
prervide infarmution on popelsion dynamics sd harves anslysis, herenery W estabinh harvest pogulations
Tigpa) i immmpoe s oo i exsm ah “right things i do.” s nding oot he “wiroog (hinigs w do " Fer cxangile,
e e sy b Indiana clesty dispooved the widely bl belict that sbocking perrranod binds was the way
b replenish wild gasme popuilsiion. Scaiics shesnd et oedy b peromt of sicckod bobwhite guail and 10
percent of siockind cock phessanis were hanvesiod e cring buntisg sesson, provisg that articll siocking was
i wasie of the hunler's dollar. This nesesrch oot only siopped an woprductive: cisting program, bt ko
prrvenied s stocking schiss inom geoting past legabative comiiites meoting

I ndenma, more PR funds bave beem spemt on Land sogisition (b e oy ather puspose. Sl we fae
scvuined moee Hhan 3000 scroy the 75 poroon! reimbursemond lesture of I s an cocelless juslificssion jo 8
Yegialative budget committer for obesining St matching . Frderal ssesacs bane sl bhoen imed exienshely
i et ad eriniein wealands, sed v dovelog o malittain spiend pame hobitsl on SiEEc inb and wildide
arem, as well 1 State and Federal foeesta, For 2 St such i Indiana, where public g s were scaece, PR
B prervidied 4 Eromenden botnd. Stxioen i dind wildise aneas srvund the Sabe sos provide for bunber scoess. It
b chsnibsifial Uil (i wioiaked hiawe: bseen soonmplisbed dn the sbeence of the Pittman Eobermsan program.
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Iowa

The mist signicani comiritiion of (e Pt Roberison progrm in lows wm b cosble de Saix fo
pearchase and protect several thoussnd scnes of wettend, fonestiand amd natural arcas. Prior 1o 1N, the only public
Rans availabile o hunbers ssd outdoor enthustass wene soveroys Lends. sl porsions of Stephess and Shimok
Forest mialing shout #9070 scres. Since 1937, 42146 scnes Jave heeo panchased throsgh the poigrem med,

, e wre wned o smanapr and maistsin peocimaicly 2900000 sones of pabilic wildliic Linds.

Turing the 19460s, the acqutsiiion of werlands was the peimurny sise of 1) funds wigh scveral major seissd
ol wed marbes pundhascd for bhomoom 810 aml 860 per scre. Actuisition continued during the 1950
ot iditionally, some wrilind developimmt mod upland habitas work sos door o privale b fom 1950
therigh V738 the Comorvation Commbsion cosdeciod o G gime habim dewlopment program fiasded
miwally frvem Fetman Bobserison. Thes rewitlied b the establishmeni of sovrl thisissmd scres of wikBie bt o
peivaie: land Linfortunately, o meenive ageioahural movesent throsghaont the Sabe pui an ool o this el e
mmargitia Eandds s foormscr wilillif habitats wene comverbed o row crops. Nedloss w sy, the e game babital
Jrrograns Wi rediced im st and moee meoney ws dicecied iowand scguisition and developmesl.

In the early 1950 Soumr wildlife: suandprmice it weee staricd sad the: mesber hes since giown o 50
s uniis weere extahilished in order 10 manage public beating arrss more ciloctively, snd i provide beise
Escillitics for bemers. Al wildiife biologivis wire saigned 10 give iocheicl ssitance 1o bandownion with the
resnli that mesch-nevded wiliife habitst bus boen erested on privise besds over oo yean,

Fream thar 1580 shrosgh tinday, PR funds have boem used prisstily for besd scooguisitiosn, wildic roseanch snd
b development anid manageasen( of pubilic s,

Pittomun - lobersm o had & significant posisie impact on wildile sumaprmont i lows. Thoough i
maisiance, mjof accomplishments were Schicond not oaly i soquiring many sress but ko i devcloping them
These: developments bave inchudod sach things 2 the bakling s nrpas of waier costrol structures for
withunds, providing acocs apva and parking Jots, the coménaction of boat Lunching wics, and the delineation of
Tmunabaries theough bencing wd signs

Thors notewoathy: socomiplshments in wildidy fesearch s masssgement in kwa have inolved the wild
turkey and Canads grome. Theutigh trades with ither Stabes and ovemtial trampilanting, berhey populatioes e
shyrocketod. lowa's find betlecy Duniing scaon in 1979 peoduced swme 115 karvested pends; 10 years ey
appoursimately 4,200 were taken. nd o Canada goose restneation progrem which hegan in 1067 b ander P s
o producing some 1000 yourig snailly, Osher seesech condisctn] terough B funding has involved red
T, cowote amd racoos with improved management of thise Barbearrn beig ooe rewilt A nsagame prugram it
ithe: Seate is junt getting smdernory with funding provided by & “checkoff™ frnm Statc income ks, [f is snkicipated
that 1 s will B applied 10 Bhe projiram 3 o giows i soope.

kowa's fwture program will pontioue i emphasise bad acquisiiions. lor wildifle mesagement ares. The
omimbsskon plans (o scquire nge hocks (et can be effreohaly manasged for 2 varieny of wililifie species and 4
waricty o uses by the pubilic. it the contituing challenge i o will be e famre of wilillifc s its pedation in
agriculiiire. The Comervition Cosmmialon fius concenirate ifs studies ssd management 1o benclit cerizin
specics of wikdiifie while being in one wigh agriculiuesl peactioes ol vur Stae.

Kansas

P gt pctocticn and Lend acguisiton o hubiisl senagemest on peivai ks, Piipman- Roberrson sod
the: Kanass Fish anid Guse commbaiin hove cobiod sgether diging the pust 50 yeans In 1957, when ihe
Pritrin Bodtrisnn bl was qussol, the Kanss Focesery, Fish and Game Commisecn had boen in the gaese
proseciion tusinew for 42 years. AT i time, Ko had no significa hig game popudations, s wildlile i te
Siibe was revovering from scveral yran of soveer drovghl.

o ol the fra peojects funded rough B wiere the Mesde oty Phima Farm and the 19 800-acre
heyrmse Bottom Wildile Avca, & berge wetkend in the conier of the Seaie. These peujects repeesenieid 2 now
mm the apency, away from simply enforcing e Lws, iowand consenang and senipng e

iy K550, the Ciommialin emibxarknd on 3 mjor bind soyiisttion program, bayieg nicer lnd ui Cheyenoe
Heptnms s well as swatcriow] babitat af e Marsts dos Crpocs and Neonbo Wikl Ares. Today, the Kans Fish
anal Game Comesiaion (a8 it s mow called ) hobds title fo scarly §7.000 scres, parchased sd managed thasgh

151



TPl A additional | 75,000 scres of kamds and waen ssociaied with Foderal peojecis sne i managed velih PR
miintmncy:

In ihe 1060y ihe agrecy used 8 R 0 expand jis wilillife pesearch programs ssd io introduce
stmmbardired methods for sinveying upland game populativns. Beiter informsion led 10 betier masagemens and
inachy Kariads Busini s o e bost phessan nd quail hriieg in e cossiry, s lict, Kanas by oo ol only 3 few
Somes with huntable poputations of both loser and grester praine.chiclem, with a0 annusd harvest larges thanhe
el popualiatioons 1o sewr birds i mast otbcr prasic Staocs!

Thig game abwo bemetned from the pregram. fo 1965, wiih Xama' doer hord growing siesilily, ihe Staie bekd is
firat decr senon in meders Bmen. The yest before, promghons and wild irey reinipoductions weee bogen with
PR funds. Mow Kinass e eesrly 1000 aniclops snd 45,000 wild ke and kssieed honting hus been
ennducied om these spocies snce 1974,

T e ety VOIS, KFEL Benugh wildlie management o privaie inds. I8 moncys were mod bo elp el
it wildlife lologit positions, allowing more dio contact wiilh bdowsen. Ts 1971, i ageney began s
Wikdlile Iishitsi Improvessent Progra { W) kot privaie bnds, providing sdvioe snd direcl sssistance in
arudpweers. Today, more than 2600 badowners B over 0 millics; acres pav ol

b M7, Kansas becase one of the fir Staes under the PR peogeam io dodop i comprebensive stsbewide
wilillifie plan with she U Fisly inad Wikdlile Service. Comprehemiboe plassing has allowerd KFESG 1o cstablish s
clear dirertion for wildile and i more efoctinely sdsinisier log-crm projoos

KR a5 e re-iniroduicing glant Csssds goese 10 the State, o (983 alone, over 1000 goalings. were
refeasd in peime pond babils hmm-ﬂﬁ:unﬂhmduhmﬁpqﬁm-m
River oibeey, nuffed gromie, sod sharp-sifed grouse are s being re-introduced b seleoied e of the Stae.

Karvians cm be: prood of e soomplishaenis mude possible through the Fimman-Hobertson program.
Witk shese feuds, Kanias Fish nad Game: would find iy difficult o meet ibe incremingly comprle clulienges of
mstural powuroes ssnaporont: demands for moee wildiife, specics diversity, ind harvestable sarpluses—all o
fewer scres.of habieal. JJust o K friids enishbed us i ooscrve wildlads initially, they mosd now belp us msfage
thacith cver mnfe lensively,

Kentucky

Thae Fedioral Aif in Wikilife Restoration Iegialation {Fetman-Roborson Ao ) gave birth s oo of the great
sacces sty in wililile mondgensent. By apphving & souni Sl bee and rigorous sciomlibic sorunisy 10
wildlile maragrmes, & sk us fom the Dark Apes sl gor us 3 glimpee o0 1he Benaissance and what the upare
kel e for weikdbe smud {18 human caretslens

Kestucky hecame & participat in e poogram in 1938, ot onby 3 few mines progets wene mplementod
beiee the end of Workd War 11 bn 1946, some of the find wilillife school pradustes wiere empliyesd o bead the
initial devchopmest and sesearch proeots. In the pean thai followed, Kentacky ondenook deer sd turkey
restration, forest wikilie range improvesiont s s ovlestion of po-ecaned gyl siocking, Rescarch stadies

wirre implemented o0 hatlry, docr, nuliod grouse. squirrch, and wsesial. Soon thercalier, studics o6 rabibiis,
ibaves, and exotic binds were underwary, & we work on firm pmic and sechnigees for the improvoment of
wigerimd tubtist. Acguisition of wildifc mansgement ancs was bogun in s ofion 1o proseree babint d
e publiv hunting grounds.

The interval 195464 hrosght & changr in objectives. The anceambstious mscanch progrant was sbamply
ourtiiled i fvor of colarging spion lind sogeislion s developsaoni

The peris] from e 190 10 the presenl has been soe of demistic changes i ihe Kentscky Linidscape.
"Clean” fyrming bocame the onder of the day, wid hegrscale development of Kestucky's sbunibeng [mber sl
ieral FOMmIECT Wik pervaiive. 1 wan no Jonger practicsl 1o depend wpon privale fams wd woodieeds o @
primary s of game. [Rshitsr fypes the remained in spite of competing lssd uses seemod v offer better
rospecris for mamsging game and making i svailshic w husen.

Having slopted s tow managemen strategy, Kestucky soday s 3 lirge and incressing deer herd, sl &
mﬂnﬂmmﬁuﬂmhhuumwmm&nnm
placel 0 takor acdvamsage of il migratios; and renewesd ationtion & boag given i netoring miffed grose (o
theie hisioric ranges acrmes ihe Sate

Rarvend rescsech ooty range o analyses of bessd shot toascity in wiscelowd i the msthemotical seodeling
if derr, racouon, foa, and bobesl popubations. Newsr tochnologies milliving, Lashan phoography for hebsias
imalysin have also peoven wseful
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Besscwrd ciiorn ot habusar sesioration on reckssed wirlsce mines, ani on lanis regired from feming. give
peomise of making e sreas more supponive of wikdile. The mesurstion of Kentecky's shondini keres sl
shurihd comare ihe wrll-eing of e wikiide for (he mmmedian futuee, ot ket

Kentacky's nongame wildlile prmgram s usded through s te checkoll and 14 Resorsiion of ihe taprey
and ssrssing the status of o1l of ooy shesstan wilili; resonnons sre smong the program’y major ohjectivg,

Chwer the yean, Kenbseler s poquined ver 0,000 scees of wildilie lands, sl o additional 200000 aores
e managed Jor wildiife sinder ez or licoms from otber ApERCEL

e Kesaucky Departsscni of Frady o Wildife Rnoseves scins bedges the important nobe thal e Fedenl
Addl prrogram b played i she ressonation of wililb i e loegrass Saac sl the satidaciion of it o md
vialioes

Louisiana

T Lomisiana Departmest of Wikflile md Fsheries, ibwough the Frderal Akl (PR} program, has been very
wacvesful in merting the roscsnch, devclopment, and messgrment neots of the wilidliie tsources of ifiis
“Sporisman'y Parsdse ™ Fodend A st provided the impenn lie dove rrscarch in the southeasierns Staboy

n the catly 19505 This catly effert demomariod that dovs hurding evuld be imcroaed substantially
withous aificcting e sk of e dove population. Prosently, the sise of the dove bieoling popalstion is monfiorad
by i swmaal cadl-count mirvey fmanced by Federal Aid funds

Waierow! populithons heve boes closcly moniioped in the ensstal mansh with the s of R funds. I
acdditionsl i scriel wwterfist surveys, this sgeacy has gathered information and conducied extensive hesding
shuies £ (el develop approprisie huniing roguilation inchuding the Scpicasher oal scasmn, (eher work fus
demonsirabed thst 3 lesd poioning problon et @ conmaln am

The peturs of the wild turkey i Loulstana mist cerraisly be comidened one of the most successdsl wililile
management actiriiics undertalon by the Depariment. Beoughs hack foom th beink, the wild pstkey mimbcred
anily shout 1500 bieds in the tae 19407, Throsgh tn sggnmive irspping and rosocking program, poplstions
foe are: extimated o be mote than V6,000, A srvey coiducied in 984 imficaind that sppoodmsecty | 5600
Beamgees wont skl in quest of this tnoply bind. The growth rte of this spont e hoen asmmding ie rooest year
i e popsdation of wild mrkeys conimees 10 cgpand,

Pman- Robertson finds made svailable sher World War U breese ibe maential componenl of e Stazc's
highily socessfal decr resineaion program. Rescanch and masagrasent needs dhat followed bave beon mct slmo
entively thoegh the costritstinns of Federal Aid and bave inchided almost every spoct of the biokegy of e
white tadloid docr and the rnges they ocosry. s summay, Federl Aid made possibie the exsensive doce hends
o State pripys bodey and it contimees s cossre il exisence by providing evseniial sappest for reseanch,

and dheveopment programs

The Louisiana Deparoment of Wildlile and Fisberies proenily managos 28 Wildiile Minsgemeni Arcas
M ol which 22 ane State-ownod Thicty-feer are under the direct saperyvinion of the Game Divishon and il s
it ithese WALA's (sl Pyivman-Robertaon funds ane wilieed for development, matnicnance, snd managrment. The
fital, all oxpens o piitdic pocrestion, i 1,080.91% scro

Maine

The need for wildie rsesrch and development work i Maine was revogsiized in the early 1930 by the
then Cossssalones of the Department of nland Fasherses snd Wikllife, Georpe |, Sclvie. He was, in (a1,
Iomeremental i the pusage of the Congressional Aex creating Federal Akl in 'Wildide Reuseation. In 1938, ihe
Slgine Lepslbitsere and Governos Lesds O, Harrows. assenied o the provisions of ihe nowly eiucind Fdoral by,
kg Maine one of she first $2310% i cover indo thi program. While Maine still fod an shandance of habitad and 2
Thigghe weildiife poiential, the Seate was ot sdoguately producing many wilifliic specics. -0 fesdieg provided the
i) monics iecded i inifaie scenifcaty poemnd sdife peojocs. The Department soon estahlished 3
Wilkilife Rescarch Devision s hirrd its e game iokogies. Witkin 1 shont time ise Bt wildlide pescarch project
T I Wy

Msine's first PR projers, enlitlod “Wstcrhm | Bestocation and flesearch * was usderisien so determinie what
arras ha the st potential for waberiowl Wineriowd wene live-trapped and headied in order 1o kearn moee of
miigration roubes and age and sex ratioy; st imeniories wove made of the kool sesting specics. This peoject,
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complesnd in 1944, identified many of the conlogical requirement of e iack and ring secind dscia snd olher
prascipal Alansic Flyway spocies, This wan faliowed by 3 resoration progecs imvmiving plesiings of squatics fioe
the sspeovement of waloriow] habiis.

[hireg ihe comuing rear, Federal Al in 'Wikife Resineaton playod o by role in ithe cominund development
ol Mair's wilidlile sessagrment progranm. These funds provided e posminos necded 0 acgeine sd enhanee
itz willdie husfezal, robid wood deck populations, and eetalilish nosting popelstion of Canudy geese. )
hinding sepperted mimerous b acgusition prjocs. s well o the mnplomentaiion of wikBife sanagemeon
[rractices o over SO0,000 scres of wrenical kamdl These: inchude 8 variety of gpiland and wethesd fabitan,
andd taver 206 seabind nessieg Inforemation shiis the lecation of sonsitive wililie habstais, siich m deer
winiering sress, caghe sesis, and colonis! nestisg bind oolosies, bas born routescly colleciod aid incompanted
inbo Stwic, muiicipal and privae bindane plinsing and compol poogress. Feeest management practices which
poovhle B the deeds of wikilie fuve bhees lormutaied asd iniegrain] isso the mansgement of pabilic and privie
Narls throeghout the Sic

i progocts have peovidod the inforssiion nerded 1o meess the statin of the back besr sl adeyuaiely
regubme harvest kevels: o netiild deplened hemver populatom, and reestablid wilil iy White-tatind deer
sl monse population iremds have heen closchy mondioned, s beve furhearer popilstiom, making it poasibls i
nmintsin those highly valsod prouroe while still providing lor their use, ihereol i the scionlibc spprosch s
basic imvratigation i the state ed iecds of most Maine g species (woogh hunter serveys and
enlanconen. " i

Since: 1968, PR hundusg ha been imtrumental in the development of species mssagrmend plans, long e
operational programs, sd msocisiind program msnagement spsess, The planiag peocess provides fof the
spurmat evaludtion of the wikililc roouece. of the Sate and fair we, the estahlibosent of specio
mariagrmess prias and obgect e, klentBeation of probbioms, ssd the forssslation of wuund and efficient progeams
o atlidnes major sheas of concern. As 3 el wildlifc mesegrssent in Maing bodey comprines & mes of rescaich
H‘mmmwwmhunq-u!wm—mm-ﬂm
'

Maryland

Mo singe st of mum bun bemefied hlarviends wilillife rrources motr than the pussge = 1957 of e
Punssan-Roheriion A tn ihe 40 vean since that lbvoric leghistion was signed inbo Ly, Marylend's niliife
managg i efforts ave rien Brom vienel sinuriy (o their proper plsor of distincrion smong Manyland s many

prpraTia.

While Maryland's sccomplishments umier PR are many, fow eompane with the wwift and
resporation of e wiite e deer, Afer doer bl boen neary efiminaied from (e Stabe @ the bim of
cenimry, the deer semon wis roopened in 1929 and % were Miled. bs 1941, jus 32 deer were taben from
Maryhasd's two wostermmes! coustios, Wish 3 hodsd in S rom dhe Pittmsss-Roberion Act, resiocking offors
wrre B b dhe Rl 1950 ad Ry 10400, 220 Marrylane's 24 conties had o decr scason. The fisll it of this
mamagement ofon was resched i il asting scasce just cnded | 19808 ) whin 10780 were killed. And, in
Beedicve-it-oe-not fashion, s scanin alss iecoeiod the first in which @ residen!, humting ol the spocial srnoms
and by sl permbsible mea, coukd have legally taken 15 deer—sila and whitctails, combined, Foday, PR funds
comiinee i sopport managemend difoen B doce in the foem of habiis by, hrowse otiing and desspe
imiznd

Thhe ikl turker s sl benesed frrmendensdy from P funding. b B withoss Tedersl funding, s
houshtfal if Maryland wonikd have a viable wikd tarkery poputatioes. TLstwiat hoss during the carty 1700 was 2 maajor
facior in ihe decliae of the hirds and, by 1919, dey were declared “sheenr from Saryland” by the Siate g
wisrden, coerpd Tor 8 very low bocal populations in the wesern mosstaim

Refmemints i trapping iechnipes made § posible 0 obtsn egaae simbers of wid bink and
fesintrnduction wone hegan i 1005, By tha daie, aumerous foro e fusd reonserod (v eslier sboies and
werr Capabile of sspporting wik] populstion

Tonkey, the wikd merbery's pocupiod range okl more (e | 300 spuare imiles snd covers most sro of (be
Sente inchadag iy lower Esfrrn Shoee, whers 4 spring scason wis schedalo) for 1967 in Wonoessos Couney,
Pt - Rescriwon famds continue b Snance eaand-transplant cfiors, s well o labita manipelison rojoos

Marykand's portion of ihe Choopeske Ry s = imporant wintering area fof some o doren sperics of
waieriow], sy of which usderwent sexiis decline during (b halfcentury-fong er of markel busting. While
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pemmelil lepalation, mainly b the foern of the iptsory Dind Trery A dd moch o reduce e seughier, other
events appeanid to joopardiae this great magraiony rrseunie. Industrial growils, o sprow], s Geming il ol
1o dredging, Wlmg. e drainege projects which rapidly desroynd sibitamial screapes of emengend sl
siitsmerpen| babais,

Sepporiod by lumds Brom the Potmen:Noberton Act sl i Sigraiory Bied Hontiog sed Coinservaiion
Stamp { Duck St ) . surveys of Maryland's meost besiogod wotbinds sore conducted i the 1930 mnd
inprckatend and] hevadenod iihe: FMArs. Thews beiped 1o pol ol the chasges, Tosses sl depradaion corurring in
SlaryLarnt's vertlands. Fulloweing on ghese invemionies, e Sy e Forct, Pack aind 'Wikiilie Scrvice implosenind
§ wabrrdim| habitsl muogemesn progam oo Saie wedleds wiich inciebes mpoiindmenn, dugout posds,
st poifaodes. grove-tree feservoin, sk level ditchings. Frivee kndimmens sor given inchnical ssintance in
impslemenibing (hoir oswn wateriow | habiisi mprosenis.

Commimmny sudics sl wroys on walooud leve oo fundod e whiole o i et by Fadend fnd, Thse
i ladde armial hropding ground sed pond indey imvessories, periodic transco sarveys over public snes daring
ihe fall mul winier messhs, special comms of cavashacks, hrast, and soos’ goese daning e Gl ad winie,
particigation in ik netossl winter wabeelow! inveniory, Inicr el estimaies, walerfied pans coliocions,
and hatwling o0 hroodeg and winiering grounds

Tnlay, exyoy e (fhan 80000 sores of public kel designaicd = Wikl Mitaprmes Aren
Marry bandd parochs have been soquined with brdersl hads, mni wostry the Fitmas Boberton Act proviios fundieg
for dunens of ongoieg rescarch peogects, pessoration md proovery effor, and Bubita devlopmen projecn
Wirnulby cvery spechos of wililiile within e bondon of the St hus benclted dencethy or indieedy

hee peasdl 569 e e prowiadend o fm fowndesos upon wibich Marybes wiliie sespreci program b
Tl & lasting legacy bor fetune gracratinm. Witk few exceptions, dhe e of Marylesds varicd ani saliable
wilkdfific TosimINES Eppars oo,

Massachusetts

The passage: offthe Federal Ald s Wildif Resineation Acy | Piotman-Robertson Act } i 1957 may well be soen
s it hivth of profesionsl wikilile megemeni in Masachusetic Frograms of rescanch and postorstion, and
incremingly piofomional cooperative land management elfuris, have Jodl 8o 3 rosurpenos of wilillife in the
Commaelih

The results are appanciil in many aers, Bath humion s viewers-of whitc-tailed deer, the Sie’s mambcr-one
kg gamee amimal, ercall the fcan yeani of the lie M when the bend was extimated at G0, Under cancdhil
matmpemeed, haed on noscarch, controficd fervesis were mplessenicd and the hond has since grows 16 an
estiemmicd AR Incfications arc that diis bkevel can he sistained, Both the shosbedr s it obinis bealtl of
i animials stam| a8 irsEimcny 1 siocess i st sining the bery] = buleor with ovilable habita

Wil mwheys, exticpaiod fom the Sl since (850, were reineoduced eough 3 Piiman: Roberisons
program im 1972 From the origina 27 hinds, the Sock goew and expasded fin rmge, sliowing the Division of
Fasheries d Wikilife 10 open @ limitod hunting scason in 1980, Since shai s, urkey poguletion v
ermtinued o crene and s may be i theoughout most ol the St

Dnce scarce. hilsck boan b rospondod b0 protocion sl bave neoolonized many ol portics of the
Cinnmsrweralih. Rescarch contimecy b provide new information im. chese snimaks and b sbied i cotshlishing
prgulated buiiing sessnm which have sllownd the bear popaltion s grow while minimizing desege §0 haman

Covedinared land use sl planning, condecicd wnder PR, have promoted the gowth of farhearcr
populsticns and gvon restofiod ghe falior, 3 pécios oeee (htight o have been eradicaied. The casiom coyole, il
previously reconded in the State, b now prosenl ead groing io sumbers. Biologists conlinue o momior the
furvest of furearens o asseee thial thrifty populasons are maintained—within the lmits of the land's capacity io
support dem.

™R research s cnabiled hinlogist 0 svestigale the iscreaning populsiion of malland md fhe docrraing
popubation of hisck ducis, and i s ahoa rosicent goose and their interrelationships with erban mliank =
el s with mallands i fuasral hibitais, Fiecliogs i serveps lave led 10 e developeent of mitiple huniing
aunes g wateriow] in ways i incrcase bt satistsction while meeting harvess neduction goaks for hlack ducks.

Oher spexics, @ well, hure eepogeilated Senicowned and managod lands msde sitrsciive throsgh PR
Funded habital mansgement programis. Wood decks, oapercys and keons are iscressing s 8 ressll of imalling
sgpplementy| sesting srechses, Rald eaghos and pergrine faboons huve been pearod and nclessed, and sl
iy, 1o s pocics in anticipaied i dar near inere.

335



bn 1972, Massactimcis first provided PR funds lor hunter salety education, which has gone e wand
promoting salcty sd portsmanship and eoaring Sl young bunters have 5 sound understanding of their
m-.?lﬂlrﬂl“m_ﬁ ilonaix tee w0 inin 48004000 shidents in proficiency ad il

of By gl firearm.

Urver the years, wilidlile prodosssonsds buve advised begailanoe, moiaiod piblic controvenies, servod on becal
regluony conmiiness, sl workod in @ ranety of ways 1o mitigar codrosssenil pressincs snd pollstion. The
sty havve Baoem an increased inforesd i, el sweersess of, envinmmenial matters. Looking shesd, wee hope dial
mtrexiuction o wilillife-pebibed conorpes in sctonl curriciils will cosend that sarencss s sd i dovcioping 2
citirenry hully appeccaative of the mporance of wildiite, ssd commimed o respremilde sction.

Michigan

A it Piinssss-Roberbson Act {0 ) wes prsed in 1957, Michipss initisbed it Dedersl id program with 2
peacareh) prject Bifbed, “Coondmation of Game Mussgement and Farm Practions” The next o Fodorsl Akl
proects denlved b sequisition; voc io cxpand ihe cxiating Roe Lake Wikillie Pxpesimess Setion {now e
Rise: Lk Wiklisie Rescarch Crster ), and the other 1o soquie hunting L, bs ihe 1050, bepr st of
Earendanad in southirn Michigen wore kiled hecause of the oo dopnesion. The Depariment iof Cosscraton
e the ol o thes sttty B developed an semubsition progeam o provide pabiic s for besting

Owver dhe pust 50 yeans, the Seaie bes sogeierd over 30000 oo of band with Pieman Robertson

aul Fevderal Ald-fomdod reseanch b produced over 1500 puhlicstioen. Habses! impeovements uive
b Iitiplemeneed oo PR soquirnd land o weell o on dounands of scoo of oler Sexieowned and privale lnds

ol acruisition and mandgemeni priontics ke dhilled 0 scommodale wiliile seods The ikl
ernyifuss was o the stquisition of mangina feemilend i st Sickign. Only lnds speoducsive m farms
werr hatighi amad mech of this beed was punchesed ke e W e dollan an acne, Mostof e L bl been elther
et dammed o aver-griond and the objertiog during she [958 1570 pericd was o esialiih s much permanc
e e G as puosadbile. Singe open, bleaisg s wan 3 common condibion, rovegetation wis ks done s
a0l ConiCTEal MEIIPT,

Ity the early 19700, the combinaiion of plant siccesion, ssd mendgement for woody cover, had convenal
thaewr e pone bands o 3 mikxed forest, brand, and sl scale, food pli mser A P-K nescarch study sbowed thal
this mumagrmem sriscgy was socorstul for wiklide Southem Wachigan game soce comprise ke s § percem
i ihe land srex; yer they make op 10 pereent of s eglon’s inrested seea, provide for 25 precent of he uncsg
ffurt, and I8 perven of the youll wildile harvesied i e southern thind of the Saie

While southern Mickigan bietikand and morther Michigan forest areas contis o be soquired s mansged,
weettanch {especially Gaieat Lakes ssarios ) hawe hees the high priaity dusing ihe ust 13 vear Managemes of
wrilandh hus boen shifling fromt crrsion of mioschy manipuleind waterow | Barves] arcm o more peursl marh
buabitais. This swnogrmend gprech atill necessiuies carelal water oontrol thiough dikisg, ditching. and

Michigan's rescarch program ban oxpanded from speoes mvoiggations sl hahiai nunipulaion ovabsstions
0 intrnsive wiark om snimal piysinlogy and poople’s perception of the rosanoe. The physeclogy weark has bers
contencd o ihe s noethim roscanch station, Houghton Like and Cusing. This seork progressed Brom simyle
deer fevding trish (w descrmining wight changes and eproduceive sicoos. on ilifferent dicts. Newest work
Inchdes sudies of comples erckocrine, plysiolngical, and social chanpes i doer Bends under diffenent nogsses of
nutrienis, densiry, and socisl strectunr

Michigsn hus made grest strides i suistaining wsd bilding s wililie populitos, md s providg foe
their wse and enjoyment by o eapidly i rraming populsce. The 18 program ks beon of immesurable sance
i Falfiblimg this strsble ek

Minnesota

More than §30 msllion worth of wildlie resorsion: ter's how: much the Pitman. Robermos progsss i
prervbhend b e State ool M.

The dirwl allocation of $36,192 which becems: svsilsble on Jaly 1, 1950 reimbumned the Sabe for Lands
purchascil for our s public umting grosesds, now. part of the Carkn Avery and ghe Thicl Lake Wildlife
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Mlamagement Arces, and for fabitat improvesseni sl boundary posting i ifese and pther 'STkililc Mansgrasent
Arem (WMAY)

That forst Federsl Akl grant was oxgnesiscly imporont o B provided 3 grest impeemn for developing
Minnesota’s currro wildife nescah and susagrment peograms. Akhough by peesenl <ty standardh the moncy
wan a small amount, the valoe of i first sllocation s Besiraed by ter facn that & 440-acee tract in Cirlos Avery
orchemsod for #9700 bn 1950 i pow! sonth frbably §2%0 000

Imprcssed with the need foe haubitsl peosorvaion, Richand ). Dorer; Fedieral Aid Coondsssior from 1942 w
1984, loed & drrve o establih ihe Save linnesots's Weelands Func* Vohmeany comribations fell shor and, in
1947, it Statr Leghlsure mdded o §1 sincharge { sinve raiscd bn 34 ) 1 thet hunting Boemse fex, specileaily lor
Ran] acopainition

PR fondhs have paid for o bepe share of the bl i our %97 wildife manigement srea, whene mode s
SRAO0 mores (A2 square mifes®] are now osmed by the Stie ssd peeservad for nmting. (rapping. snd releiod
ouidoor sctivitkes. Substzstisl pronomic boadin W local people—cais, molch, sponing goods Wones,
land-mmers wh ik bty binds, cic —bive bocome evidet in e vicinity of cor linger Wiy

Due pantly, we believe, oihe good stonng of I'H, several conscrvation orgaintiom have been eocouraged
b kst i she proscrestion and mesagement iof s WMA'S. The Natoie Cosservancy o donaicd bed or boujge
cholcr iracts 1o preserve shem atil Saic scquisstion et became vailibe. The Minneon Waerkw]
Asscciation and Ducks Unlimited have providel funds ior development.

Linder IR progocan, onr Pk and 'Wildlie persone| exers bensd influcece on the memagement of ihe s asd
wililife hubitat thnsagh sechnicd advice 1o 3 wide rsge of govemment and peivate land developon, sl by
rewiewing Seute ard Fodeeal pormit applications which sometimes contain potontially hemfl specs

Two PR progocts that heve reochoed onthinkstic support from ihe ootdoor commenity arc the re-
exashlishment of the glant Csmks g and the ostabdahmeon of the wild nirkey.

{rtant Canadlis caises] af the Catlos Avery ‘WAL e wseed i start flocks i our leger wildlife e, and
ebspwheee in the S, in cooperation wish lacal spartsmen’s ghuls. Feon 3 landiul of Bivoders b Minnesots fin
the 1950 these grese Ie mcressed 1o perhapi. 1000 beveding pairs and o summer populasion of 20,000 jo
0000 vl o o il arveas, I sddithon, s ey o 25000 lan Carocbas s found in Rockesier, Mimmesobi
dharieng the winber, many of which fed their ancestry in the DNEs socking peagtan.

A shortage of suilahie bt bas provessnd wikd bariocys from sstaining the s degere of sicoes s the
jeian Camadla gpoese, ot o peak £0 population of G000 hirds ocoarmed i (98] i ithe o southessten Minncsots
Commties whetr lve-trapped birds from other Stises had heen nelened in prioe veam. An sverige of shout 2000
frkry permits arc isiied e e spring hunting scaes

All Minscsoaans who valoe pur wildlife heritage mc o debt of gratitude i i progres, s only for the
et comtrisation i bas made b this once-dwindling resource. but for the inspiration |1 b broughi o othes
cuascrvation proups whie b jeined in this nissive nesineation ofion.

Mississippi

Limservation of wildile fessroes and caloroomont of comcrvation bews in blissialppi wore shewad nnheand
of bacfoer 1he close of Workd War . ln 1926, she Misshwippi Legiksure pussed L b0 roguliee bessing, fishing and
brapping. Fach cousty wis nogitieed i sppoint 3 game- wardes g endorce these b

In 1932 dhe Leghltatine oreted il Slissinippi Game sl Fisls Commésion, the prodocesos i iodn's
Misstssippd Depariment of Wikdille Comaermaiion (IWC ) Early objectives of the ageacy were 1o climinase markey
bemting s a0 mndertabie & gume satvey B0 dcterming (e dersity and distrbution o game species.

beer populstioes were estimated = 7397 snd turkys o 5,000, with buntshie popebstions of both saecies
il i o wery few ol ehe B2 countses, In 1954, 3 gane rebeise program wis sterved with deer obiuined from Toan
il ot iefierion pei-heared wild purkeys. Touey's annual harvest figares, by onnirast, s 250000 decr-amd
ey SEH) wild furkeys

The stage bued beem s fod whhat laber peveesd b be the numing poing inwildile resoration. in the July 1938
iwue of Mbwimippd Game and Fah, the Staie's offictd eonservmion mageniee, thernd appesnd this, besdline:
“Federal Sate Wikdile Funds Avalabde Now™ . “Usder iheé pew Federal St Coopcriiie plan or wildife
resiorstion which wen #mo cifect July |, Misisippd s cxpecsed 00 pocive 995 000 sty for the #15000 it
will put ep o masching funds . * the aricie steiod

A poted oo 40 s g, evmprhing sppwcisiabely 24 1000 wepes, weve lezsiil. Thise aress were polease
sirey o wll fypes of wildife, expecially deer and furkoys. Ad populstion incressed, the Feflags #73em beome &
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goiree: for socking uier dosinable |ocstion sons e Sue. Wheeever kel people spponod (e program,
Rancls acingomt 10 the Frilages deveiopesd vlable grme populition.

Wi estimale the while-tailes) deer popullation i Misshalpp] sday i be s evces of 13 million animsks, sl
thert sre produbly mone e 3 hall millen casteo wild o

The refige sysire pradedy bos developed inso 52 wilililfe manogresent sncas (WA} encompassing
000 00 ol s, mond o (e e from e 1S Faeese Sorvice, e Arvry Cops of Engineens, sl privaie
Yurnd cwnce lkoe fanesd prvducts comunics. Sex of iem aee Stac-owned s total 77004 scres. Federsl Asd funds
wre sl (0 purchee MGATT of e Staie owsed 3o

deer resturation program evebal into onc of popelation menagemend by the (96102 hanting

sicanon, when fhe fint sstleriess dece semon was proscribed for Boliver County in e Misbsipgd Defla. The Stae
g sepports cither-sox himiing on 3 siabowide sk

Tiodwy, (eebesical guidance i bindewmers aned organizod omiing chots i provided by she Misisippi
Cooperative [eer Management Assisance Peogram (DMAF) begen in 1977 By boing involvel in the
dhita kreping proces, S aportimen hidp the bioksgicsl sall of the Deparimest make sssnspemenl decaions
spocifically for (hetr arca. (n 156489, 409 tanndowmers i chabs were invebved i collecting data from 16,8% decr

I it b o wiih the Cooperatine 'Wikiife Rescarch Usll, the agency has cooperative tes with
nesezrch schenings o hlmsivsippi ot Univenity { MSU ) %R funds caahie the mmiverdty werkon o sk answen
o wildlife prroblesm identificd by the Dopartmion

Thils enigque reiatimbip botween munagees s researchin has lob i the development of Misbeappds docr
margemmeni st on both pablic {WAA') and private { IMAP ) lands. The entire focus of the 157680 period
wa e while- tailed diey: Snce thes, however, [T, biokigist and MSU neseatchers hove o pasdod thiy waork
inchade furbearres, surkeys, bubcan, doves, squimels and watcriow!.

b 50 yra oof Fecderal Abf in Mimessippad both game andd nomgame popskationm have eosponder o impeovd
mandgement. (uood habitsl, spostinan ooorperation, guidaee of e scenific commmnity, ad ssurcd funding
ol P-R—all have helped make 4 betir fntsre for Missaippis wikddic and the citinens whe enjoy it

Missouri

Iierhaps sowhicre in he cossery s s Siths aseversary of the Pistman: Hoboros Ac more approgessicly
sk dedipel thaes fn Missouri. For it was abo m §957 that s non-political Missewsi Department of Conscrvation
wn firmid by sn amecadeent o the S Constitation.

A st time oar wildifie resource w3t rock bettom, Thinag the preceding 100 years of seitlement and
devclupmens. the landwape had chanprd irastically beonne of destnactie logging. inoisie sgriculsarl
activiey, indntrial growth aesd 3 raputy cxpanding buman polition

The simulincos sdveni of non political wildide sdminntration aod evactment of the Pittman-Robertsm
At prsvided the meem 1o meet an awoame challoage. Cne of the st sctions of the new Sissour Comservation
Conmimbsabon wes gppevvad of 3 program which would apply th share of he funds i 3 single projeo—wikdise
rescarchl

{ver the past %0 years, shis offirt ke 0o the secoesdal resoration wnd continuing managessent of several
wative game spocies—notably the whitcislod deer sl (be el wibd mrkey. Reilis gee miosd ety
demonstrabed by 3 peview of harveas. Dussting of doct was probibssed alfver the 1937 seaon produced 3 harvest of
anly 106 whitetsils Scven yran lter, the scwion was openod 1o the fit “bucio-anhy™ hunt of 1946 which
prosiurd & harvest of 583, Thee first sy <loer™ scason of 1991 geve bumets 5,514 Since 1964, 950,000 whivetafls
b heen hasvesied. That's moee than 40 times the jotl esmsied deer population befoer P hringing
rcrrational phrassre b more (s 3 3 millaon fioensed Buntsr

PR fommadend wila] Turacy resianch and subsoruent restoration i this majestic game bind i in some ways oven
mare dramatie. Bosesnch on the wse of game berm hinds was evalusbod, snd i ws conchided it reiese of over
14,000 huad] pesasloed im o ket benele. 1t was clear thas rrstueai of wild herkeys in Miscoarl it wene ever
iy hexorne a icality, woukl ave 1 depend upon live-rappod native wild hinds. The seasin wit chised in 1934,
and refuipes were established w0 protect semaesl wild focke. Techniques of hebstat soprovement. wiie
implemented | preaty increse urkey popasistions on rofinges. The comn net trap {onginilly o s
oy waterkowl ) was meccowdhiilly sesind for murkey trapping and ded w3 hllscale trapping amd pestocking
peugrans by 1997, Resules daring the followeg years wree almont imuncdisie and highly secoesdful

Ad i the case of deer, Buanting scastem Best shiw e overall secoos of s ek, The fird
scamn of 1960 (aer 3 23 year closod seaon ) resaled in 2 barvess of 94 binds durisg 3 ghree-dday scasont in 14
comnties. Peesenify, all of Missourfs 114 counties bavr a |4y, mvgobbicr spring sexson, and shditionally 86
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coantics are open daring 3 14-day, “amysex” lifl sesson. Ower 290000 wilil turkeys huve born harvessed by
lighidy mare ghan 730,000 licemsod hiiers dering the pasc 1 yean

Tiirkiey restocking im M issount s bown soengibeued, Dt irapping contimers e purpimes of trading with other
Seaies, wherin we receive phosarnils, mifled grouse, vver aiten, pic. 11 sepportod rescarch has sho
benchited varmually all species of vmall gase, nosgame and crubigeend species, providing hask lis isory daey
and rsnsprmend guidange for mosd wili isdigesous w M,

In adeliihon oy eesearch, 1R funch have heon used primanily for soquisition of public rrcrrstionl Lands
Duting the peried 140 theough 1985, mone than 105000 scres of prairies, weshunds, and forest arem were
sinaired. Anoter 2 aplad wildlii srce have boen acquired siach sho provide isming oppartuniy s el =
wcrviitg o dhemasiesiim areas. fir-wildlifc oansgracn wocksgies s ul crosion cmend practices

Without IR funding. many of ihese sacooso might have evenfuslly come stoat, bt they woukl e boen
gt i coming and serious kosses woehd have undoutacdy ocoured denng the mecrim. PR fesing, totaling
more T 34 pasilion, has providid an ssportas Srancisl mcae ko the mplementation of 2 scieneeally-heed
wildiife munsgement peopiem masdated by 2 vt of the poopie.

Montana

Prior i 1940, game mansgement i Montina (omsiied primariy of restricting harvests, extablishisg
[prescrves and paving hountics on prodaines. Assening legistaiion i 1 | auihorised Sontes's ue of 1) el
il probibied Wiversson of bnting lkoense fres for perposes other than wilifife resioriion.

Thiree pusior pamc masagement olsccthes hove heen adopind since the advent of PR s 1901

I} e devedop anid siskain maxtanim game populstiens constsost wiih srailsble hebits and other Lasd

s,

I} v amsurre i, prodction snd uiilingion of sessd game surjilscs, and

) o provide mucimen rocreational apponunities for sportunen.

Auwurmplishing these bpoctives b s geticraenl 3 boosd divenity of innting esd vicwing opportunities.

Technically rained biologsis bogan invenionyiog geme popelations and initiatisg land developmess
projocts in 194 1. Management practices chmged s refiable dats socumulated; most of ihe old concepls were
shandonel. Spocific emting dissmcts, wore responstee 5 i hig gane ad habitst pesounoes, weee delinenied
Sexmorl uirveys of puyrulaiss, sl harvests s big game winilcr fanges were deveboped and implementod

Laanat acosiitiom anad deveiopsent. suppaoricd by 1R, have significantty cobuseed ey bubstals for game sl
o ggmme animuls. Appeocimalely 192307 scees buve been purchasod of feased with PE lunds: 165,285 acvosfor
i e habvita andd 37022 scres for walerfoud mumagrment purpioncs. The S River s Beartooth big game
waisncr ranges s Frecoout Lake Wateriow| Manapement Arca rank smsceg the mist cststanding m the Nation.

Trapping and sramplating re-tieablished many herds of highorn sheop, mountam goots, stckepe. ek and
doer. Similer sechnigees rosiled i Ininlalie populations of berrism’s ackeys. The Ssher was re-ctahlished in
s of wsiern Miontand

Wiklife roearch singr 194 b sbdrewed mony of bSlootaass game, Rerbesrer and
TRracarch on nongame sprcics, bogun on an istermittent hasis in 1930, bocame 1 dulhime eflon in 1977,

Mapor coolopicsl projeons mclided andics of decr (satewiile) snd pray pamndge: effect of logging
fractices oo o, and effccts of alicting sagebrush commmmitios on anrkope, ssge grouse, s other wililife
arioun effeers of harvest prgubiteos, pestacides 2o kol fued explortion o wildie heve sho boen sscsed
Comganer programs were docopod i saalyre populstion permoion, allwable rates of horves), movemcots
i) hiabsecai Baciuen.

& wilidltfe sharstory, initiated in 1953, hus peovided isformation on food habits, scx, sge, reproduction and
discase parmile Westications. It s abs mostsored known monalities of grizely bears 3nd mountsin oo, and
eoitdinsed the me of wildlifc imsoblng dregs.

Moniana's paricipation in PR has vickiad oomstiess bencits o wildlie, fumen, 56 sonhuniem,

# Doer harvesty [bacla only) during 194551 did s poceed 40,000 snnuslly, hervesi simce then

| bl doves | veraged 100000 annually, with & recoed of 1690000 in 1984
* Samewide amiclope populitoss, reduced 1o ahowt 4,000 by 1924, recovernd o sbot 100,000 by 1965
Amiual harvesd have cxceodod TR000 since 1992, with 3 recond of 13,000 is 1984

% blcone, mowstzin goats nd highorm sheep have recovernd froai & fow pemnani hends (0 ntable

papealation i puanry’ wvas,

Prople spent more than 2 million days hunting in Montana in 1942 That rroncationsd deessnd bs expecind i
increaie by ) porcens by 1990 While sccurate ostissam of days spent viewing of phitographing wildlde s
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wncaibabibe for Sontana, dats B oifeer Sases sigest they may sirpass thise for bunting Withes s sippan of
amitirs” Hicerise feos s PR fandh, il s vty that ehese fevely of wilidlile fecroation would cxsd in Montana
sinchay, o comld Continue in the fsene

Nebraska

Sisce 144, when Nebosda recened its T apporionmens for 520,448.50, (he Fediral Ad i Wiklile
Restoration peugram | PR ) hos supponeed some of the Stac's mosd smbitious s succosall wildie enhancemen
peojects. PR funding has fucled projects o sogquee critical wildide habits, introduce of re-cstahlih game
species, il cairy on rescarch sl munagement pregrans eveesil i filliling the Comiminion’s mle s siowand
iof the State's wildili: rowmir,

PR fuseds harve been aned i the soquinition, maintcaence iod enfuncement of 73 Wikilife Massgesent
Areas—33 A0 acres of cnieial habsitat ima Seaic laving rristively lihe pablic lmd, Also settind in e Raimwvstes
Haniey arca of Nedrasha, whore only |0 percent of the origl marshes ave survived the inmads of agnoutire. have
Rarem scajusirel

W 4 single sucoess siofy Eom fhis coopeniie peogrem soe 00 be singled oul, it would be e
re-introsdaction of the wikd eerkcy. Extitpated from the Saie by the rarly 1900, wild ierkeys wire st sl
i the Pine Ridge comry of northwest Nebraska in 1954 The tramplantod binds estabdished and prolicraed
bxyund cxpoctation, s S00 permity were isvaed for 3 (il hunt in 1962 Ssce thet lime mrkeys b oo or
boen transpitantod o most of the Saie's saitable hahitar By the ooad of 1983, wild urkeys had peovided 132000
-l il st v uneoamnind b of pleswure o wildife mitnsists,

Lews dramutically, seher specins hune benefied fom PL [uring (e cady 1900 only Fresmss honks of
promghor remainesd in Neteaska Under complete prosection, pronghams cvemteally eefumed 10 wosler
Nichtinka, sl during the ke L5’ s cardy 960, | 077 pronghorm were trapped and reintniduced b the
Santhilly region, s [RO00-suane mile cxpuese of neive prasstamsd s aorh-central Nebesla,

During the: 1571 Camly gorse were reestablished in dheir natie Brooding groonds i the: Sandbill and
sl deor and whitetsls wee festvned frem dess than 100 s the nirs of the ooty io o estimated 100,000 1o
I 25,008 i EORY,

These anc some of the conspicaoss siccess stones, but foe each of the big sernics there are dorem of los
povtarular sectrwees, sy imvobring noagase wikdiile spocics that benefit equally when hahig i prescoved
| mproved lof game.

The ol of I Hin Neheaska hus heen one of the g hero-or snonymeous philsmhinopist. Snce i incoption,
thes: fends hnr sopporied meny menagericst s escarch progores wigh significant. long term benchis
Beginning with the stady o ihe Grest Plaim skt dring fhe late 1940 sd carly 19%0, and continiting in
recent fran with 3 10-yrar audy of the sing aeched pheasant and shar-ibod grnse, PR has boen behund nearty
mmummdmxﬂﬁmnhuwnmmﬁtﬂ Canada
peose. in foremic L enforcement b kentily species by hlood o tsoe saspies, and 1o provide becheical
matsiance for (he orsascrment (of wildifc habitat on ks managed by Staec el Froderal agencics. Pends have
boem wscd 1os s water into ddry b ritical b waserfow] s orher migraorny binds on their snmual pumey
Aorify s mte and sesd. The whole story of the contrilntion of ife Friosss Robcrsos program io ihe
of our pricees natural hesitage coubd 8 many solemes, but the best proof ef s good surk s in the gablsle of
wild grese an they Tatterthy™ down i 8 Raimmaner s marsh, e dancing of courting sharptails on 3 Sandbal
mesdow, of the yelp of 3 Mernies's turkey drifting down 3 Ping lidpe cinyon.

Nevada

Nevade's Scrator Koy Pitiman oo-sponsoned the Frderal Asd in Wikt Reshoration Actiol 1957, i b hiome
State was ool cligihde b rrovive fesds il 1947 when the Fish snd Game Commision was erorganieed as 3
stutewide wildlife agency. Alihough Mevads's ' programs lol o belsted star, ey focmsed on some of the most
impormnt probiems of e time

Fasty oo, if s rrcuggreired by 3 few Eanighend s that Nevads's wrttands were exiremely valuable i
for vy ocher rrasein tan their relae scancity. The ks of many of o s, though waser dversion and
compering uscs, sberind wildlie biokogists 10 the soed b peotect s manage the nemuining absai,
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by 1950, ghe Depanmem gained cunirl, by lone, witidopel, o purchase, of sme 267874 o of
werhand fuabsitit 80 be protrcoed s saped for the prrisssry beschl of wildile, spociically waterow]. OF his
e, 34,774 mcres weee purchased in fe (e through the PR progrm, currendly compeising cight Seatc-cwnod
aidl -operaivd wildile momgoment aen. Thise aivas provide 3 seoire place for o8 kinds: of wildlde and
thowrancs. of recrvakioial Aoy snnually for hunicrs sl pohonhers sk

Uine of the B management eforns in Noval coscomed meele deer. ladvidusl heeds wone dodinesind
diiengh trapping and mrking sl thetr paths and tinos of migration wery etablished, Additionally, sprtam
Buabvitats o their scasocal-ine sreas wene idenisied Tk same pevoedure of Rend manapement s beemapplicd 1
CVETY M iy anc speocies in thie Sude.

Asceher garly M program focned o the oitshiskmen or re-otshinbment of wikllife i ihe S,
particilarly upland gasic bink. As 3 resalt, bortible populations of cholo and gray pariridpes, scaled iail,
ring-poeked phement, ndule-winged phexies and Himalayes sew cock fuve beon sddod 1o the Tist of matie
spocies, whsich s lmited o sage e, blae prouse, mosstain quuil, Gambel's quall, valley quall snd mosming
e, Thiee # Biemalayars s cocle. impoarsend from Maltistan in 1962, i mow frmiy cstablishid im part of 18 County
amd prowides the oy keown uming of ghis bied i the Wesiem |

Big game crapping anad tramplasts hove beem condiceed for pronghorn antelope. fncky Mountain ek,
iighoen sbeeq. andd the Rocky Meensin pose, wiich o nol ssive so Noade From 3 mickes of 21 ssinals
oibrtasnce] frvom the State of Wishiigion, § sc s tsining popalation ws establishod. The g busting seson wis
Tickl it Fiko Ciumty i 1978 with all three hesers neconding sscooes.

Al 1hree sebaperies of bighomn sheop—desert, Califirnia s Rocky Mountain—oncr oonepicd e State.
The leter twn were extimaied shom 1920 or (930 end shioogh the desert race srvivesd, il was soverely
toduced in numbers and disribsstion. The retum of the Caliiornis bighom in 1967 marked e bogianing
rrirtrdiction cffedt in the Sesc. This was soon ioflowod by the relsenoduction of descet ssd Bocky Mossain
sheop. Theough 1554, 3 foeal of 599 baghom beve been inansplaniod omio 24 dfereis s,

During the 1970%, mule decr mansgement wnderwend majir charges, masly (o improve the scoorcy of
v smd harvest deta. In place of ground counisof the decs herds, serial uinveys by brlicopoer provided beties
mul mote aoourale mliwmaison. and § mesee of the harvest, thought ssndsory o of post-scaxm
Auestionnaine, improved the sccurscy of Bl dee Ay o resull, Kevads's mule deey hareest was changed 10
statewide qaota vysem that b grestly mspeoved eficiney while adeguanding the hends

Ir the E970%, o grosing srsencss of eovieoomental valnes swept the Magion. In Nevada, this was paniy
refiecind throwgh an increasnl concem o nonpese wildlile.

To this endl, 3 pogram was begn i 1973 with onc men ssigned the task of nosgune munagenient
iheoughoni the Soie. Tody, fsor hiskogist are monitodtng prionify speoies, hrieg mule lnd pe deoiion
webring wildide. snd working ho increme pablic meaoacs of the valoe of nongame wililile st the peentisl
i dof rogese bt

This et sssmromary s segpestve, o barst, o the grest gond il the 11 program fias beouph o Nevads. Moy
et baciing st resmeniiad in restoring oo aative e i 8 heabibdl conSeion, i hes peosidiod e meams o adding
imsrrrating cutics, thereby giving further appeal i thas drert Staie.

New Hampshire

Inva State i s &7 percent Innested, Fish and Game petsonned hove calied vpor the beener and ity infserent
engitwering shility fo rnvide sl maintsia many hoosands of scees of habitan for watodosd s fiifseen
Unadier o PR pooject mitinied in 1947, “Stacwide Game and Furbearcy Habital Improvesent Frogrm,” 3 besver
mznagemon! program ws implessenivd i the benedi of weldie wnd cojorment by the pablic.

A gencral policy of e Department is 1o pempetiie bemer wherone thelf prosence s benefcial locally. A
lihrad trapring scamon i Bused on harvos sfmation cheaingd under ssother PR funded peoject, and surpbes
ansimals arr remived annually, Howrer, managing a heaver populstion o of sear carrying capacity of the localiny
s erstails the respossibility of dealing with problos or nubance ot

Control srgsurcs ae cmployed on pulsincs colenles 1o meet spocal probloms. Nesver are remioved frim
s where thoy sre coming cxcoishve damage but, in sress where they can be tolersed, handreds ol seres of
besver-creaved impossdsents v proscrved, rosaliing in Envorstile benver populston ievel and stabslisnion of
water Ik

W smmagnd, beavers' dam (milding incquensly interferes wiil human enterprises, PR funding in Mew

Hamspshier contributed w the devclopmesd of the “berver pipe,” o wuter vl sshilizing device which can be
tisee] i alloviate: the hassus i highways cosed wihen beaven des olver, of the fooding of valeshie mber,

361



clels o rosdways, A oo pipe” s 24-ool-bong, 1 2 inch-sgeate wooden shifor b with oae cosed ol and &
st toms o 2 -t i mesh. 'Whien pustiend throssgh, oe set o0 (o of s hesver dam (wiee side dows wiihiibe
i vl e nemalirig ot inis the ol ) and secuped by st lonce posls; wier llows inecly theough e Botiom of
ithe box oul ovey ghe dam. The pipe can be set o slmost, sy bowd and b hesion’ offorts io o ihe Sow e
usually fmile

i st eanc of § phagpod culvert, the dam s removed and o beary wiee mesh fence bs installod sound the
mouityof the cubvert and sevirrd with sieel pusss. I dhe bravers rebuild the dam on the fence, & bewes pipe™ cn
then e placed thromgh ihe fener B kegp ihe water ot 2 desired bevel.

The “heawer pipe: progras”™ has beem 3 erkaifiely sl part of Now Dasguhire's wildie managemncst
program | 38000 per vear) But in beeem of waterfowl hubitsr eabuncement, the sppeusimasely 375 scres of
beaver manh preservod snnlly by this seans b of considershle valac, The bearfio o wikiliic, s well @ (0 our
afpar g el e sppaseting coméinicney who e these ancas, b incaboulabic and o desr exsmple of the value of the
Fisiman-Aoherbes program o New [amgelar.

New Jersey

e Mew Jerey [Mvasion af Fish, Ganse s Wikl b particpated m e P8 progrem sece i incoption 50
yean aga initisl woek comtered on ghe devrlopment of Seate wildife sanagrmont sren. Thoe scenitios mcluded
the construction of raads, parking dob, culverta, hridges, the clearing of now fickd, plaming of food plots. sl
Beedhperenes, sl the: msnagemoni of new foresos AR e scrivition wre disrosed at oresting hshiia dvonsity for
ol itk spevies and developing sceow lor the pablic o enjoy i 1 adliton, dikes were comenciod i oeate
Tt fresbowaies e altwater

Feom 1047 w0 1N spprocimaichy 21,085 scres of wealanad, ujiaod, snd monh iy habitsh were sogesed
wigh P8 hunds

The [ivinbon s caricnd ot 3 wisde range of Federsly fundod roesnch and mooilosing sciivibies, ewevr,
s pasticuibirty succesiul endeavats stand ot

Thie st imvohes ihe msiggement of Mew jency's deer hond, Iy 1900, New Jorsey's whitedailod deer had
b redhiced 80 fow presul wild populstions sl one or Peo small, confiond. priviie beeds. The roparicd
Dt harvest was only 20 deor in 1901, Thevmigh the enactorss and enforcement of protective s, and
prstoomg efform, e dorr incrrased sapidly and dassage o agriculiural crops soos heceme a profdom. ) ws acl

theat (e st P i) vt | 190w comonmend piomarily wath e idenisieation and comipol
of sgriculrursl demage by deer. By the carly 19500, rrseaech on deer had infensified and expandnd. Data on age,
ovnalitiisn sl Fepersduction nes s colleciad and

A @ resall, Sew Jorsey' Tus. sdopbed & sember of new managemest progrems which have roufted in
memimizing (he comomic s recrestional benctits of deor while maintaning their demisies @ 8 level in
mitinler oogaihe impacts. These programs ciude o mandaiory check seatlon system (1972), & diocr
maragemend fone srcm | 1974 & winter archery s | 1975, 0 mmrrclonder rifle somon | 19782 second
ey ag programs for the Bl srhery sl shotgen seasons [ 1980 L and cxiemionn of § second g progeam & the
murpcimber and winber sechery scascosl 994 )

Dhie iy these Pederal ARl pevjrcts, New fersey hs come 8 kong way in door managessent. From & frpofied
bt of L7 in 1957, the anmaal roporind barvest nime cxceeds 29,000 { 25,619 i the 1984 85 scason ). New
Jemsey docy huntvrs are pow lfened sver 0 doer buting deys and dhe oppedtunity to ke cight deet cach yoar,

Alieean stwmence of nesty 8 contery, wilif isskeys were pe-isredeced lo New Joney in 1977 tinder a foderl
s} projeet. Wild frapped stock ohéaised from Vermons and New Yok was rebessod nto wsitabile habita in the
nartwitemn portion of the Sair. The orginad leck dspernd sl incresed rpidly, asd by 1979 1he
live-srappingg srwl fraslier of hirs from the onginal Socks ws begpm.

The st speing gobbiler fams was held i 1980 s peoducnd 3 harvest of 71, Snce this initial sceason, 705
oblers fume Been taken i the mees) speing scaon. incleding 217 in 1983

Wild purkcys bve sow expandied their range o 1% of New Jerey's countis and ocoupy 2000 of an
estistastod 2,300 wuare miles of svasksble virkey vamge. The 965 Gl population was estimated at between 5500
and 5800, The resinreaiion of the wilil parkey hus been one of the sufstamling sscoos sorics of New Josey's
el mansgemsenl el



New Mexico

Wiithy that ety iof sy IR allonmemnn, loey seas of esser pratrie chickens habital in castern Mew Misdeo were
purchuserd of leastd, prosecied and sspeoved. The fespomse of prairic chicken populatices slimeed r-cqening of
Hitinting srasoms, which costinue i e present. The restoeation work won for e Seaie's Departsent of Game
mdl Finhy o Citatson for Conservation Achicvermost from the Muiond Wikiife federavion gl the Nassul
Commisice on the Praigic Chicken
PR s contritsand fo eosonsiion of sssclope, il and bighar sbeep 1o huntalile members g
trsmmplass sctibin the Seale and soquisiion from ostside. New Shexico paesecivl in sochakiues for meoving
amgcbope: from accas of seplus to arcss of low anbelope members.
Maore recenily, scquisiziom of cortain Lirge irsch in northem Res' Meion have Gciliiind messgomess of
e Larids for il hesscfit of g e and the huntisg pobilic. For o beast thice dorades, oeher et of big gams
hahitat fave heen improves) and protecied, incressing beating opporiusity oe the piblic sml providing benciils
e bch hig paeme and other wildife. For masy yeans, payment of s 2l lease fec lor hunteg and Rshing rights
00 lamds managed by the Seaie Lad Offce ohsstvd those cights e sposimsen while enlncing i valie o
wildlile 15 s of the competing e of thinke lads,
Lands have s been acquind goog the major northssouth fver vallop used by migrating wabcrimd
Prosiection, water development and pevertsion of ood crops o i anea have hercbtted waicriow], and Inmiens
anel hirdwsichers hotls enjoy the bind’ loager presence: in the Saic.
Central bo good wililide managesent wr colloction s anabyss of day on harvests, habis cooditions,
populstion dynamics and relaionstips of survival and peoductivity 10 qualiny sed guamiity of nutrition, discise,
Barning. peedistion, and other tactans. PR hinds have seppoctod sach pscanh. Research on elacophaross in ok
and door = on variows parssiies in bighcdns hus prodeced aow underitasding of cooses ind progros of ihess
iisrmes, wwell b Enovatine sppeoacho (o ireatmenl, Deor piscanch has prodiecod other imovations, including
captuer by belicopier-haing int liege nces for siachmen o iserion of iresmminos o dudies by idemeery, A
recently developed popilation-cmvironmental compuier mode Joe mide: decy shonikd. produce new insights
Beipiul b betier deer management
bn Mew Mexion, P funds have shso hern used ing
# Devcloping 3 comprehenshe willile plan. lncorpored into Frdersl agencn’ pomssstments, the plas
helpa sssnne proleciion and improvemost of habsest on millions of sores of Federally-pemed bnd in Sew
Mexico,

®  Hloniboring actions and proposals lirciing the wiklile evironment, encouraging those beneicial 1
wilidlife, sd proposing matigation of thone casiig loss iof wildife b

#  Providing shifity w New Meion's nongame ssd endanernd specics programm when fns from other

snstees wee Licking,

®  Froducing publications reporling sunagenienl nd rescarch effory, A poport on die cooonic valees of

bunting and fisbing in the Staic was important 1o the stats of wildlife smagement = New Mexion
Anuther, New Mexicn Wikilife Mlimagrment, was swarded The Wikdide Socicry's Conservation Fuses-
i Angnd.

¥ (mtrosdecing oy, fhoy, sl Rarbary sheep bo Mew Sesicn's ranges, providing uniqpe opportunitios
i in the Umited Staies.

New York

The Pisumen Robermon Act provided e means 10 carry out wiliflif masagemoni practicns m New York
which oifierise might nevor have been soromplished, vr st st cosmbacied in o very mived fshion, Cevtainiy,
it g s oo huntseg cpponuniy i ey wildie on pabiic and peivaie Lads wisikd be far fow than it s

Farly wee of 11 Bundh in New York comcontraied on scquining s ofrmates. Comprobensive wethnd
surveys produced docementary beachmerk repocs on fve magor wellesd sootions of the Stte Iniemsive
phozin posesrch sudied the [acioes limiting shundance sl thie valie of game lam |ihorsied sock. Crivically
neetod fechnigues for cxpluring, markisg sod basding wildiife and mcasuring habita quanity and qualily were
ddevised Pathology studies looked st drcase impacts oo wildlile. Barly mansgrment begas with 2 projec i which
ey 4 million evergroen reeswere planted oo privabe bind snd approximarely 2000 waier impoundments were
conslicicd soroas the Saie 1 creabe walciiw| habiiat
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“The period was earked by 3 tapid growtly in burian popitations, sl dramatic sspacs on the envimomment
demanded a oriticsl book & the poeds of both wildiiie s the people who used it Prodeois thas failed to meet
benail new goabs were diminated; now pevgrams. cvobred. thai werr dmed o bebata protocmon, wildi:
enfancement and wilisstion. A few ley seomplhsscnts fesslting fnom e more locusnd appenech e

i ooy
#  The sopaisitamy of $2007 pores of wetkasd and pebiic sovoe L cither sdded i ouiting Staie Wikdiile
Munagement Ancas of crested enticely iew does. Expensive mainbenance, habits sanagemens s pulilic
e lcchopements wene caned out on 46 soch svas, otalling 130,000 s

® A rewcarch-direcied big e management program prodeccs 3 harvest of 150,000 deor sy, on 2

wmrviabned yacld banls, wihile matnaming bagh deer visihility for non-bunicrs’ benolit.

® & wilkd narkey resiorsiion std masegrssent program ecw boasts o il fninting sessii scmss fhe entine

souibeern ter of commties il 8 chemenih spring s over several counfios of the Adinondack
ey,

¥ Awaleriow] nenesg sysiem, based on s M year research effort, hus persied the crestion of v henting
ooy, cach refles g pesk sbundance in ime md lication of specics migrating deugh Sars Yiork.
Wilflife Manspement Units liove Bors cstalibinhind i sl game and farbearen which permil mare
sophistcuisil harvest regulations thresgh recognition of wecile eoakagical mnes

% lnvenionies meior critical habites { inchding wetbmi ), s serveys ssy besster effort sod Barvests of

ol munj game apoics.
& An encungrred spocics program, 39 prromt PR funded, inclades restoracion cfforns for e bald cagle
il pereprioe Bxbcon md mvestigation of soveral oder enlisgoned spocn,

I sammarmsary, prrcects finded by ihe PR Act have made i prsaible to st nut s esderaand ey segmess of
eonpikes ecodogical wpatems and iherebey confideniby manage wiliife for the pombined benefit of bosh wiklide
i ey, Moreover, this geest funad il scientific keeavbidge will sorve as 3 solid Simndation ior siill Serther
emightened management to oome 1 i sgnificant thar almost all game and fur specics aoc harvessod dday &
mvuch higher levels than in 1957 Vo, cven in the face of overincrrming destruction and degradation of bahitas
through isdetrial pollution, urhan sprowl, weilsads dainage, S, 5o nanged species hes droppod o &
“shreaienol™ raiegory—aior & theve sy Hlely prospect that & will

North Carolina

Bt whic pant 30 yeary, the Federal Aid in Wilihile Resboratinn program has provided funding yitl = nssging
ihe wilditle nesounces of Sorth Carolee. These Rads have been sned Ty the Nonh Camiling Wikilile Besounco
Comiisabon b scquire habital, masagr public lands, resbock depdebed poplations of animals, snd carry ot
rescarch. The R funds sec indisponsable i providisg for o the welfee of wililile spocies sl the opportminy
o the pubilic o enjoy Ehem i Uee Natkon's senth most popubous State,

Approimerichy 40000 scrrs of bind e (o inder title 8 e Comemimson through the P8 progam
These puirchases have hoos vod b protect unique and criticsl habstis snd b peovide oppoeiuniy fior the pablic
upﬂnmmm

Az presen, PR funds conerbute 10 Manageg mppeoimaichy 2 million scres of beds i the Commibsion's
Gaime |angs Progeam. This scresge eeiudes spprosinstcly |H1000 acees of Commission-ownil ands
SERL000 icees of corponse- wed other peivaich-owned lands which ane besod o the benolit of the public
Apperrimascty 1,300,000 acres of Fedetal Linds s sssaged fior wilsle uider cooperalive sgrecment with the
IS Forest Service and other Federal agencies. Funds are el for developing and saistaining habita
insprevements, public we Goilities, and boamdiries. The oqeipssent and cllties nocosary for carryiiig
munigemeni activitics are sl fundod under the PR progras, and although Lands s mansged peimarily for
porne, sy ninnjgime sl eswlngered specics and eigue habitin o henefit,

Thie tesincking of animals in Noréh Cemiing hes prisasily concemod dece and wild ey i s where
ey bl been extirpaied. Managrameni if b white-tafiod deer hes o cpecially secoesilsl, due i part 1
restecking efforty over the years. From remnant populations, prissily in the mowmstsine snd coustal plais, dest
Thave-inereaed b the poing that, i 159609, every coonty in e Stat bl an open hunteg scxan. There b o longes
a moedd fur pratociing, Ead managemest coiphuné now nuinly coacerms the samgstation of sgons md deer
e b provide mEsimm creheionsl opportunity. A resiockig pragram for wilid ndkeys contimes snd i
begimsing o shiw bencfiis, o indicaved by in increne in the sonual harvost over e past scvetal yeas.

P funded foseaech by bers condicted o practically every game species in the Stase, and 3 prest deal of
information s beon geinesd which contribwies i blolagically sound mensgemenl. Studies have slso aided in

A



amesiiniy the attiudes and preferesces of the pebdc, determining barvest etes of many spocies, and csimating
recrrational e other benefits of messpemient sctivision

Thie IR progrsm hus been, sl will connisse o be, ewential in funding wililie comervation scibvities in
Pwth Carolims. & contmastion of thes sciivities will helpy ssare (e faure of the wildlile poomcn whik
preiding s peonvational appotmnity for the cliieens of the Stac

North Dakota

T pussage of the Fietman Robsermsin federsl Ald in Wikdile Rosoaration Ao i 1907 marked the stan ol
scicntific mansgoment of wildlie in Nonh Duwkots. Provioaly, peme asd il scuvitio. consisied mainty of
cxtatilishmiens s erdoroement of Lo, phezant and fish sk o establishmiest of game roscovos, Funds, and
experience in wilillilfe management, wore b shert spply. The sl oceded PR fanding cnsbiod ihe North
Dskots Game and Fish Depariment o stan satewide srvors of game poyilations, wildiile rescarch, bl
arginition, sed fabsial dovelopmont,

Snce fhen, wildifie popatation da have been svailable 10 aid I managemen docisions, Wikdile rocsch
tus prvided valusble infrmation conceening lowcsegime hind relstiombips, big pee and watcriow]

pianitic homartgic diease, plus other lopics,

Iy 1955, North Dskots had sppeosimately 00 frec-fying Canads goose. nesrly o on Federal refugoe. A PR
hanedc) restncation peogram fas producod 3 buneabie popslstion of sbowt | 300 brording pain ranging over 3
Large: portion of he Seate. & seaall popsalation of Calinned Beghom sheep bas beon establisbed in Sorth Dakota's
Tallasds o replace the Audubon Mounisis sheep, now ctine.

Urver 45,000 scres of wetlinds, uplasds and forest lands have been ponchmsed with PR funds & willilc
masmigement aream A major scoumplishiticns b boen the peeservation of numenos lorest lnd racts, sy
which winikd bave boon cleared i mot punchased.

Pl Doty welldilfe: mesmagemcnd arces | 140 onits tekdling 1300004 ace ) hevr been developed and
muinfaincd thivogh these programs, From 9 i 1966 1 L000.000 trees were planged foe wildilie Thnoughos
i Staie, Bprciiing mesrrom species

The value amdd sccomplishascnts of the Pieman- Hobermon Frderl Ad in Wildife Besiorstion program sre
vt i Moeth Dakotas. The past sctivities bove boon reending, and many challenges romais for the e

Ohio

M i oy ciften dhyeam o the ool obd davs™ wlion e shourded and theee weee plenty of places to
hun. Bt hack b the “pood old dns® ol 1957, when e MK Progrem began, the real stoey in Ol was quite
differone. Huntieg woasoms were chised ot botnwiibe quail sad rulfied grosse—Ohio’s only native game binds
Tierlorys bl beoems extipabed wed sightings of doce were e Waloriow] sere-at ow evels, doc 1 droughi = ihe
Canadian nestisg grounds, ssd the Star was hevoming trtantd s intemsiocdy Barmed, placing hirther bardem
o wilkdiic,

MR monics hove boen el by Obla's Division of Wikdfile i three anonc Lind scquisition, Fabita
numspemest ad development, and rescanch and ssrvys. Land scquisition was paramount i the gty yeas
wehicn the Diviion pesrchased vilisble wrtbonds s uplind sites 10 guand sgeis their ilisappesrance: under the
plow. The arce most pecontly purchascd i the 5, %06-a0re Kiffbock Mands e larpest remaining infand marsh
outside of Lake Erie. To date, 57500 scres have been parchssed with PR finds oo 34 wilillife ancas and Sismee
iz Forest. These kands soooet for {6 percent of the Division's holdings, and inchude the Langess talljrns prainic
aad some of the bagew enteckes weilinds aid poiteeland lunbwoods somatning s Ok Hunlers,
bintwarchers, Eshcrmen, trppers, sightsoers, and many ofhers enjoy the benefis of these anrs.

& thisnies have beoem used since the incoption of the-peogy (o S ot ssreeys and nesesnch on fhe many
factoes that alfect the membees woed hialth of game popetations. Hunting seson for many sl gee peces
ware Iongthened whes rescanch showed that nepetated hunting had Ittle eifect on wikd populations. Resessch
‘sl nrvieys Ineiped st the stage for the successhul ronim of Canada peese, wikd brkey, whitetaiied deer, mood
hacles, el bewer in the Stz

Hatitat managemncni and deselopmient is now the central keous in (e wse of P monic. Managescii
practives inchide e, strub, el plot, and grawicgume plastings, sesting strectire placemend, water level
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manageement, snd bechnical msistance o privase lamdmnen. The gosl s o proside wililifc with adeguate places
i feed, pest, s pabae eheir young,

Wildlife sren o b managnd o pride quality hunting and scoes for sportssion. L pood exssple 4 the
conbrolied wateriow] bumting on Magre Maesh Wikdlife Aress noat Like Erie, The managed ssarh has well specnd
Bdivacks ansed humniers enjoy s of the best duck ininiing is the Misdssippl Flyway. Pariing fos, seoos nods, sl
iy ke wilillife mress seoossibie to everyone.

Thee: et o Beealabey wililliie popeslasiom neach Beyund hunters snd watchens of wilillife. Econombc i i
Dby from deer Bumiting alone s fo shout §100 million eich yesr—a g evosele bood o marsl s
That chuddes what the hutiers spesd on oo, Jodgieg, gasaline, ciothes, gum, and sminunition

I s pespects e “gond okl deyy” ane bieer indsy bocmse of I'-H funding, Spertumen cojoy amting ey,
der, Camaha peese. rullicd growne, sed ther spexics i sbundance. Nom-dmsten sha enjoy the plontiful wildise
sl spesramen huve helped make peodsitie tough oose toes paid e the 18 peogtas. With its dependabie
Hunding sl skilled mimsinkiraton by USPWS biokogtuts, P8 has Bees o important contriuton to the sability,
wuntsmsy, and ssetos of wikilife mdsegement in (o during the Lt 50 yean

Oklahoma

As in many other Sies, oo the ten of She contury, dier in Obdahoma bad been neary climinased by
wwresirictod ket buseing sl habétnt destraction. In 116, the ensre deer population wes ostimused s oaly
5000, Wl iy i e fecsatend arem, Alshesgh deor were protecsed ai this e, ihe population grew skowdy until
1 Puimss Roberton funded rotortion peogras was mitiaicd in the mid- LHO's S tracts were purchascd o
drer refuges snd 3 vigoroes resiocking progrim ws begen Berwees 1947 md 1972 more than 8500 deer were
trapped and trammplanted b unocoupibod Babitat. Today's doer popetation B estimated ot over | 50,000 Annually. 8
proides over ong million man-deys of eoorestion 0 deer buntens of the S who spesd more than 43 millios
oy in humting Felited parchases and scemises.

Numbsring only 8 o Dimdnod birds i 1), the wilid turkey | saothey importani game specaes which was
almat lose. A with deer, wnder IR bmdng, wikd tureys were rapped and (ramplanted 0 vacens habitst. The
aatahintment of e Ko Grande subnpocies i westeen and central rogons ws begun in 1954, aml jhe casem
wild turkey in estern comgies i 1971, With 5 cwrrens popudation of more than B0,000, e wikd tarkry i sgsin
sexure i the Stase snd snnmally peovides maeee than 160,000 deys of recreation for huntern. by the late 1940,
every county i e Saec will he open dunag a month kong spring urory scason with scveral countics permsing
a hag of theee toms

lam} acipinition hegn i 1940 with o anem being managed ander the “meltiple we® concepe oud
permisting a varicty of sctivities, such o besting, nhing, bsling, backpacking. sighisocing. nsture phosography
anil miidoes cucation. Hawrver, protoorion snd propagstion of wildle continie 2 the prmary olgecties. 4
Tkl of 7200 000 s iy 4% frmcty ane managed by the Beparimend of Wildide Comervation. OF this intsl, 74,250
mcroywesr panchased wish P8 finds, the remaindes heisg ol mmed by the State of Oklasbosi or mansged by
e Stute ihpoigh cooperative sgrovments or Borsmed from enlitics sech s the U8, Amy Corn of Engineen,
Moy of Bevtamation, Navional Park Service e 15 Forest Service. The opcration s maintenanee of tise
arem, inchiding such ibems s foncing, plesting of food and cover plots, vegetition conerol, devrlgwnent of mats
i fire traibs and posting ar all PR fended

Degmning i 1960, Cidbshom reguinn the purchse of 2 Sae dock samp for besting watoriod, Rovenucs
from dhicse sales bave boen wsed o meech PR funds in croiting n imsine waenow] mansgrssent program,
sasewide. Numerous wetlinds hone Beoa improved oe created and matntsined. Over 3000 acres providod with
dhiking are fooded cach fall in siracs and bobd migrating wateriowd, s serod seeding of mudilan seound majoc
iesetiens s beiped male these placoy more sitrctive.

imprenved (meter acocss b been gained theough cooperasive (e with Ssc parks, indeseria] conling
reservnins md peivate tandownen. Additionally, some 4, 5060 glant Cinah geese from Moribern Staso have been
refiasend in Didahoma in hopes o establishieg 1 residens mesing popiilasion. The chance for sucoos ook good



Oregon

Chrvgon. the origined Besver Sate. bocame s b fur the impertance of this inimsl i the explocation of
the wrex. Trappers from across the contmens swanmed wes i scarch of thesr fars. As 2 rosult, hesver populats
were teappod 10 sich a ko puoing that the animals were given full protection sond the tm of the century,

Thar availabulity of I husichs i (947 made rescarcly anid managrment possible and the ird approved peoject
wan dipecioil s e beaver. The valushle svimats now trihabit all itahic bisbic i the St and provide an sl
Income of et than $E00/000 10 erappees, Sece this otiginal project, 1R fumds tuve Sancod & wide variery of
stulies anul mdnagrment prograims the have besciied wildiie

$Some carlicr studies mcertied game Wamage o peivalr croplands, whiile Lt work ws dooe 1 expand the
remge of wech animtiale s the highars sherp, snnclope and el Natve oo the State, the bighoen diappeared shour
ihe tem of the contury sewd it was thromgh PR funds that 2 nuchis hend was reohilished An this Sh
anniversary of e PR peopres, bighorns. e well establivhod ssd e bave been sliowed 1o ke o Jimited
mumher of matnne ras fom the widespresd herds

The mamy peofrcts o individual species in Onegom have been s varied s the habitats which sppon ithes,
Sca anter werr beviight hack b0 the acvan waters of the Stase, sad the probiems of sarvival of the ring nocked
ez in e Willanenie Valley have boon studind. More besic seadios on bobeans sl racomons hive bees
ddesigned iy otaiey bandc il Besnry s bubitar mlssmation on theae furbeaeen,

Ll msy Seate, Ovegrm has used bargr sums of IR money o obasin criticst habital and s prvade public
scces. Since the enception of the progrem, more iun 38 million have born expended 10 scyuine smme 114,000
scres putright. Additeomd aress lave been made availabibe 10 homicrs (hmugh the purchase of cascments and
BECEW AgrCCTC
Ume of the ment apectaoular ances soquired for watedow] s bren the Saivic bied sren, 20 i i
MMAWMMHWMMMnh#dm
commpictely chungrd it sgricoliural tands wsd, Laler, houing developments. Sativic Isleed not only peovides
st of the best wateriow! unting in the Statc. bul i 8 prime anca isr 3 grest variety of noagame birds and odher
rihltif. Bind watchers and oher fovers of wildlile S i dn intriguing place the year srotnd

Several marsh arcas, scquired in the casions pat of the Sate, b Bave been devekopod with food plating
andd watcr comtrol stractiancs fof ifse benefit of wateriowd. Bust myriad shore binds and other species 3 in oo way
exchuled They, wo, ane atteacted by o right combinatsos of food, water and sheler and fock i thess mansgrd
areas. As 3l hasvie [stand, @ grear following of bnd watchen share the gruods wath waterdiow] hunien

Flsewhere in Orogoe, PR fands have heen used 10 soquire s improve barge iracts of big game habita
Adilitinaally, habitst work s hoen done on privately. s Foderally owned lands, bou to improe big gese
ranges. and 1o provide sherative scas (et help 0o koep big game off privaie (ropertics

Al pakd, she PR program fus doar a greal deal W presorve and enlarge upon the wildide rosoerees of Oregm
I doteg w0, 1t hues helpes) i K shie Stase 8 repatation for bring a good phce 1o e

Pennsylvania

Fennybrania is amumyg the smalier Scnes | 43 in Ll sres ) b it ek iamsber oo in fuiiteg Bome sles
Thaat entiies it b reccive 2 bigher propostion of P& funds than sy of the other Stacs exoopt Alaska snd Tezan
Orver ttwe yrans, s fusds e oo used for Laned scqisition. wikilie noscarch, hubits development s huater
education.

Pt s Tive made posidhic the scquission of 176,984 sores of Staic Game Lands ot 4 bstal cost of
VASGRS6S, Thierquanen of that, S2S46.424, was paid with IR funds. Bescarch propocis oo wild mrkeys,
wheine-tatked ey, wcadoock, soow-shoe sres, risg-necked pheasants and cabern comutais were supponod
with Pt funds, and ssech of the agency’s everall phiksophics sre based on idorsation glessed from ihese
standics. Other 1 R-funcded reseanch peojects ischided evalsations of wibiife managemoem practices on pipcisc
and miniing operations, and Evestonies of sl and cover comlitioes o Stir Gase lods. Mammal surveps
nnhucte] i the (957s wing 1) funs roprescor the mis sethorstanne sooousss of mammal digribution in e
Stalr Some of the Commonmuvealth's mo attractive s o wildile s people were developed with 9. R funds.
Conneaut Marsh, » 335 acre impoundment in aontnsesicm Pramylvasia, is one such comgilc

Texday, the Stme'v entire PR allotment hused for Habitat development on Saoe Game |ands and on propcrics
ewallcd in i Perenyhvanis Game Commibsion’s pubilic scces programs. This habitast dowlopment project,
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initlabed orer My agn, b sior beoome i sole 140 progeam and oovens such divene sctivites
ERanapemens prciices on Seatc Game Linds (including the oonstrwetion of rmads, hridgrs, gates and parking lots }
sl achoimisiration of he sgracy’s cooperatiie acoe programs; lofest inveniones, tinther stand impeoveicats,
perscruacicn of s ( nut ssd scoen ) ani den anees, amd e prepaston of Gulting sies; comstnacion, creciinn
el mindcmence ol wildiife mewling deviccs: operation «of the commision's Hosand Nursery | iy ) s the
pilanting of roes and shooba prodecod theee, s, the creation and management of horherooes openings and
wrilsnds grein

Fenally, the cumt of Iraveg. mspping, and posisg esoctind wath Farm e, Safcry fine and Forest Game
Conperstive projects se covernd mader ihis wmbeclla program, o anc secillings, sced packet, order cuttings
il lechaicil swistince provilod cooperating bedowners. ks o resoll of this statewsde, Co0fCrIEIe program.
T Cajy acress 1o over A4 million acres of privase led in sdition o that wned ly the Stte

Thunls i PR sopport, the Geme Commtalon b been sble i carmy ot smbitious peograsss of land
acpabsition, habitet developmest, wildile rescarch, and hunter education, and o upzde wildlify memsgemenl
fevirri 3 a1 B0 a2 refined scenoe.

The enid result b borm o male secuer the rich arey of wiidife in de Kenbone Stte, wisle pready
rlarging wpon the public's enpoyment o

Rhode Island

B 1947, Rhoude (skaned soldd S683 hunting Boomes and eencd 7400 sores ol focreaions) roscrvalion,
il in parks or menomont ses. The larpest conbiguous uni wis 4,000 scres. Actirities of the then Dvvision of
Fish and Giime conssbed of the Bberaiion of phesanis, gaall and rabhiis, gonizal of vormin, and esforooment of
i il e Lyws,

The dest Paimas-Bobomss projoct in Baede hbmnd was iniiBeed 68 1990 I objoctive was “ihe

ol i willlie demonstrativn area, typical of e sisbmargsssd sreis of the Ssie, in onder that methods
o holding anid incressing e uplasd game of sach sres may be wurkod ot

Since ihen, numess. reasirch and sy peojocts hove been: inntialnad, incleling oting shadies of
populstin density and dsiribition, massgerrml plams for State- oo Lands: 1ile hisiory studses of srhile:tailed
decr amil e intomive munapement plan for deer on Prodesoe Inland in Nartapmscst ey M history seisdics of the
it wwan and Canada grase; an intersive sl stindy which resalbod in the bighty popular pablicaon “The
Marmmals of Rhode bl sucorwdu) issrodecrion of wild iurkeys and sibscquess samaged haoting evaliation
of envirosmenial pollution, ischiding tesd shot oo wateriow], furbeares stmdics, inchiding daeaes, distribatjon,
and coonomic importanee; s evalestion of ook s sl ihew reliionship W Lyme dsese and alhor
Tk boone dispines,

Whle rescarch and soragement prograns have cossribstod greay 10 wildisic io Ehode Idand, the lads

wnder PR hoe hoen of oven groater bencfit. The find purchase, i 1949, hore this note i the
Thepuatyrens’s arnual fopon for e yess: “Tircat Secanp, o in Coloals| stony, 2 the s of the Lt sand of
the Marragmecti aliss and onee noled o i wilile, B our A b scyuisition project under e
Ptam Reberisn AcL Negotistion s ssderasy 10 parchase some 2N acres of this anca aed the aoiual

sboulil por e complesil. Thils will b s Stie-ownod wildlile manapement ares. devotod ostinely g e
resboration of wiliie™ Tedsy, the Grest Sampy Menspement Aves comisi of iver 3080 sores, and the potal
scquired in Rhixde lland weder the s Bobertsin program exoceds £,500 acres, @18 woaal cosd in exoms of
B0, |n adSeion, seversl besdend acees of privaic land and noardy W000 oo of additionsd Sie
moceraiional land arp now infscnced by voriogs PR sctivitics. This & seardy § tines dhe scroage owned of
controlicd by i Deparemsont in 1957 when P v cnscted.

I the meaniime, homting lioense ssles, which peabnd in 1968 at 19551, hevesinee ioveled ot spproimssichy
13,500, With the continucd los of private land 1 development, the iscressed public holdings take on xdded
mgniicanc

South Carolina

The Pieman-Reibertson (R Act ol 1937 signalbed @ new beginung for wilidliic in South Carobing. An thés
Vi, coriain e ndmal, such o deor, wild rkeys and wood ducks, were o low popubaiion kevels. Alio, the
prhilic’s knowdedge of wilidiic massgement s ity seportsce was almmt nose s
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Dvaring the: 15475 and caely 19790, dery and berkey popubitions were small soros oo of South Cerolina
"Thiés stvoon chumged e b e Frsncking. mansgrmint, and research ol finded through tie PR Act,

From 1952 dhrosgh 1957, 72 deer were siochel i the Seaie’s Wesbern Piedment roghon. The et pablic i
b this et i 1957, peslied in ihe harvest of one door, Soon sherwands, from 1957 theough 1962, 193 deorwene
sioched fn the Central Piedmont. Thic est pablie hunt oo dhis bed was iy 1962, sgain, one door was Tarvesiod
Simce the somins ariginally opencd, the deer lurvesi for ot reghons hes risen sibstanigally csch year, reacliing
bl of 17 263 et b 198485 Duixe 10 these pesiockiog offorts, s iochnical meistasce provided o lundowners
by Wikt Drprarimacns fecbogists, the stasewide does prputation has Bourished s well In 198Y, 3 oswmm of
0, 82 deer were harvesied.

Wikl iurkey restoration cllorts have heen equally wiovesiul, Trom 318 trkeys onginally ssocked in the
Picukmons srea of South Carolina, the harvst hus rises anitally oo peblic bunting Landy 1o 4 igh of 35760 1985,
A rescarch prnopert fusded by P8 sincr 19710 b evsured the Ritser: o this vabasbie ropdry bind for the hardes and
name hiriter alike

O comtse, many of the ressoration effoes woukd ot ke hoen possible without the Lirge expamse ( over oo
million acrey) of Game Mansgemient Anes (GhA ) lunds peovided by the U5, Foros Service, private timber
cnmpanics and peivale bedownens. The opersiion of the GRA prigeam, incladhg posting bounsdury lnes, check
Matioen oprrations, development and matnienance of sildlile opcnings, sl lunt caeg operagion, 8 b male
periaitie itrvasgh N funding

Fumels froe the Pietman- Robertson At have peovided for the acquisition and pperation of the Wb Wikdilc
Comer and lhear Island, Sanbee-Defaa and Satmwunth mangement e These lnds provide qualicy busting lor
dect, burkey, quail, waerfond end other species. In addeion, birdemcben, hilens, conpen Rshormen,
phangraphers snd othor prowps enjoy the bounifil wildise popilations prosess on thee hads.

P-iL alser fiamh munagement sctivitics in |2 wacrow] impessdmenis, which provide prime iverwinsceing
hahitat. I addation, PR projocts mlvieg wood ducks anid Canads geese bave led o cxpasded populations of
thyse spexics.

e of the most popular Wikdlile Deparement peojocts i the Pubilic Dove Fiekd Program. PR funding alkms
for intensive margensent of more than M) dove fickds thevghout the Staie, These fickls cooompass over 2000
acres of quality bshitar s prrvide cxcellont beming opportunities for this popaber game bard.

These arc tut @ lew of the accomplishimrsts made possibic by 1R funding. Through the fotorateon of out
wikilife resourees, this peograes has beiped impeinee snd maintsie the qualizy of puidoon which iur clizens buw
om0 enjoy e cxpoct.

South Dakota

The Futmat- Robertstn progres b been the cormentone of wilfile managrment in Seath Dakeots since in
Pasaagr i 1947, A1 thes sme the State was begioning to focoves fnm & severe deoughe snd Barsh winbers iy had
devastated wikilde popalations. The Game Depasiment emploped no imsined wildlife hiokagists. Game wandees,
primazily invahed in kew enforcement, geacnlly lacked she skill and imeeres needesd for moder wildilie
sunagEmen|.

The PR program previded the mecessary funding 1o help restons the struggling wilillifc popelstions s o
hrisg thee State iniis the ofa of modern, scirstihe wikdile mansgemest through stnicimd socaech snd sy,
Soutl Dkt todey boasts some of il hes hunting i she United Stabes, det i Large part 1 the sable fnancil
maistance prowided by PR duteg, e lni 50 yoan.

Tarly et (o Pesbore gasr wire parfly fandod by L Fallowissg on fhe droeght yesn, § missive staiewide
phcmsant resocking program helped rebuild the phwasant population i s proscit ieved of s« 959 million anmual
indery in South Dakots

Exceptional wild sy huntisg i the Wtack Dl i also 3 Seoct rosilt of the PR program. 0ild mrdkcrywere
intrrsdueed i e Mk Vs for the it tme in 1948 Texdsy spoeiamen Trom all over th Natioo come berr 1o
enjoy outstaing wild mdey banting. [n 1984, G007 beiery hurvesiod 1087 turleys—a success mie of §1
percent.

TR oo contritred o e sucooss of n ongning saivwide project o fesiope e glant Canads goose. The
rose huve berri sooctwiully eedipoduced imo |5 counties and the program b sill expanding w0 ather mitshic
area of the Staie. In 1985, L9770 permits weee issncd o barvest 4570 gl Comads grese,

Frioe oo the MR Act, Sooth Dot kad only |6 Peblic Booting Arca. Snce 1939, 354 tracis have bees
acyired ising shese fands. These tracts, munaged for wiklile and open 1o pablic nmiing, s inclisde some of
th: st nengame wildlifc habitar i the Strie. The sreas are scatieeed ehroughoin the State and prvide 3 wide
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varicey of halbwests and henting opporiunity. A, they ar¢ open i6 othor recrestional uses s fong s (hose
activities da mit isterfiere wigh their primary purpose

In Rewpiing with it hoag-4irme oommtment bo vilifilic hahits resatation on private Land, the Game, Pk sl
Pari Departmend, in oooperation: wilh the Souwili Dulois Peesant Congees, begian @ netionally’ recopniand
hcinans Rostoration Peogrin in 1976 Paiticipabieg lndownien arg paid toplant and maingss o 6 40 jcre of
reticed cropland s peime dense nestisg cover for @ minimom of fve pes Secr 1979, incenlive paymests
bokaling £3.6 million beve been made 1 1,557 andownerns for developieg nd maintaining 37,500 scresof nesting,
N

vy the pusd 30 years, P8 has boem e maor sousce of povore io-fund the seanewide ted managemsent and
ddevelopment program. Aboit #1 million of 'K funds ane used snnually io manage for-wiliile 134,000 sono o
Sascowmed o bessod land in more than 600 menagemont s,

Much of the carly research o phaessant ilogy and munagenent was (ooducsed ising PR hands, 5 aee 13
EurrEnl game fescarcl projeris

Aonul gime rogulations snd subseyues saabyses of harvest Sepond on wilkdlife sermoys smd inventotios
Pharirg thse it 400 yeaes P00 fundhs have been snad i fiomsoe (s vital process. The depamment moslly coslict
8 umrveys of small g, big passe andd nongese spocies.

Tennessee

The lepenidary Oy Crocken and ogher heroes of Tennessoe's nygod hackwnods pait coniributed o 3
picture shat lingers soday, one of tall mountsins snd wide valles o with srong mcn and hardy women [ring
off thee Lanel's bounty—bess s desr and iurkey and grouse, quail, ssd rably

Bt s Tennesser and sticrc comse of age, e inee pactuer chaoged. Mo longer wan wildlile shundant. By the
Lsie |BEETS, Tennewe's dect were nessly wipod out by year-soiind beesing: titkey wene almost extipabed from
the Saair. The black bear ietieaied fmao ihe mosl scuessibie parts of the moontsi

Tennewec's Game ind Fidy Depantmest was cresiol i 1933 with one caplowee. The agency grow, L
wiere uissed but the Stsie's wildife popubstiven, espetally big game, continucd po dwindle. The koeg. uphill
siriggle 1o cuereel the probless began o g spend in 1938—the year Fiman Robertson moocy et began
fiwing

Ty ihe: el 19, Tenmessex hadl rocehved K37, 222510108 i apportonmens. in the Sscal pear | 08585, in
share: of the R e otalled slightly over 81,4 miillion.

In 1938, Teosmee: peoctoed §10584, which soday wouldn't buy most sew' cats on the marker In 1938,
heweever, s money was wsnd s the fie aycnt for U, 108 sores that now e up part of the 20 000acre
Cheathum Wikdlie Maugement Anca owned entirely by ihe Tennessee Wilkdlide Besources Agency.

[ 192, e ninfe's appoitimmeni of stightly over $14.000 was applicd mwand the porchase of 9,000 scres
o land| and 3008 scres of mincral righas The State added 55,000 of ts vwn moacy 10 e i year's poichse
peice: il st s oo ealhee] Catooss WA, antther of Tennessoe's most popudar s heavily wrd public besiog
T

Thuiough the yrars, PE ha helpo purchese slightly vver 165,000 acres in Temnemser: These acves will
et i incresss i value i the pasern of dioned seoos 10 privt nds contmies,

N exqual importance has heen 10 funding of wildiie roscarch and management. The o mdst importass
sl imccessdul wildile peojrct over uidertalien in Tmoesser wtre ihe whiic-tallod doer md wild ey
Prstesrmtion programs, loth buve robied bearily on PR fesd

Tennessee i dhoer were solll vimsally sos-cxlsiont in the ) 9607 mud $7s. Using I moncy, slong with lunting
ligemee fees, the Star cmbarked on @ foslonlon offor. Scovmiren whitetalls were trappod in Norih Caneling's
Pinggah Nt Featrst anid rebicaied on Chock Swm WA, Hervees 19460 and 194 scvoral bemdersd doer were

b Viemnesaee o Winconsin, Four whinctaily reluonrd wa Fort Camphbel from Tewas provided "wod
stk lor much af the Stee. The progeny of these deer now number e extimated #0000 and they s sl
increasing! Hmscey will harvest smewhene ssound 65 000 his vear.

The: weilel imerkory resivesiion prograss, siartod in the beie 19920, aho depesded heavily oo P8 for fumding
There was nil & bnistable: popiifation of the bénks from ihe carly 1920% through the ke 180% ln 1951, ters
harvesiod andy 14 birds i rwo cooniies. e 1965, Tennrssesm harvesied borkor in AR of the 95 countes with &
recorl 1142 killed

Thtber significant prresects Bl have depemded om 1 Bobertson s fanding are the Tri-stae Bear Study,
Eurepean Hoy Sisdy 3nd neseanch progects oo mogoon, covoke, grouse anid amall game.
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Tenmewsomn can e protd of ieir wildify heditage amd the mle ey have plavnd in ensarisg e futuee of
wildie B & the sporisnca’s dollae, speni for huntieg loemses and permey, s well @ il tes o sporting
oirpci. which go intn the PRiman: Roberson fuds, that have made the dillrence:

Texas

Sinor the il peoject i 1998 over DD projeots, imvolving sowrl e mSidual wikdie
iemveabigationm, have been lumded under the P Rokberison program.

M the boginning of P in Texs thoere wiore appronisssiely. ZF000 white-tiled deer, 100,000 Bl Grande

By 195, these mimbors had grown m approximscly 18 million whise-tailed doer, $00000 naifievs,
001 prronigshinren, and (he | 984 derr barvost exooodnd the ot mmbor of deer presest in the Staie in 193,
Turkey harvesis fluczaste herween M6,0060 and B%0000 snomally, Faom barkeys see being petored, with fsir
countiey. in castern Tewas fumr faving bensing scxom. The ML program hes boms an immensc secioss in
resncation of game-populatiom o socoed iovds i Teos

Apwither major sctivement hus koo e proseevatiion of wildlife Tubitat through lnd scepslison. A uital of
180,137 acees haed bers scquined in fee titke and some 201466 eased o Bxomed under the 11 progrem by 1985
These lms provide outdoos laharstones fof roscarch, opposmsizics for wiliflile observation and sudy, erfeges
i miprannny specios, Bevodsiock for nestucking, sd puldic bunting opporesisics

Research Has baoem 3 important spect of the Tesss PR peogeam, with stdies condooied by Paro snd
Wilditle: Departmeil porsmned il through imcragrecy sgreements wiih Se univonities md sgencies. These
ienvoatigations have addressed the e roquirements of msjor game specics and ot affecteng, their well

wrhich bs rogatred for sounid ssssagement. Research hos it Boom limited 50 game specics b

b incheded work on soc species 2 peeegrine tedonm, souiler hald cagles, rodoncioded wondpecken,
interir Jesst sermw, Mexican decis, whooping crancs, Peoos iver muskrals, river oiiens, polden cheelind
waiflers, golden cugles, and hobats

Peronnel swignod 1o P peojects have responded s (housands of rogeests for tochnical inforsation,
prepaned bundeody of inlemstion. poblications and peesenicd thomands of programs on wildide fooufce
megrmcnil. The itveniney and muppsieg of wildlile hafies on s stabreide hasii, wing s ape techmilagy, has
bcem anothor magor aocomplisheent. Built w0 this witem s the shility 0 momre habin changes ovet tine

It e, thaz PR, previgorasms o purcrvidied o by wilibch smmeseroes spocios Bt heon retamed i a bealiby
i iy T sl @ perimir et (he Gt of wildille resonnees in thin Staie will confise 1o he sooune.

Utah

A ah i pocossd b o o coommemsorabieg (he B S0 yeaey of progress in wildils rostosstion schieved under
thee Putimsiy-Robeernaon Act. b F95T, simost Before ihe ink on Prosident Rooseveli's signaian: wan dry, the Mation's
first -1l project wis andcrsay in V. The Cpden ley Waieriow| Mesagement Arvs had modest beginnings bat
b it mmajurod bk i ncarky | 7000 acre sanagement arca thal sonually provides mine dhan 50,000 hunier
oy ool Ivuonemtion and mpwanidhs of 3,000 ducks, geese sl swans in the hag, Added b thin are thousands of visiine
ddays idevotied v ixfucational sl ather noncomsimptive s, Opiden Bay, however, was mercly a heginning In tee
emmiing 30 year, PR b helped peoserve sdiditionsd secas of crisical wellind habitat wvughost the S
These s mol cndy provids mgontant “nesting habitai™ for migrsony ink, bul s offcr 3 permancnt bisme i
finy reskdend spocies.

Deyund preserving witland ubitsl, Ul has sbso been 3 lesder i acquiting and protecing fhom
developeseni, criticl habitsi ke mule doe, ek and oifier bag game specien. bn the Wiest, g game winier range
Pusd abwnys berm scarce, oven heliwe settlement. In modern times, wrisssraiion, spriculteral development snd §
constansly expanding human poplstion b sccentuated the peoblems. The need ko proservtion and wie
munaprimeni of the romaining scres i scuie. The State of Ush B thercfone st 1 gl 10 sogeies or control
appreicimsicly (LD pcres of serstegieally locmed wisicr habital, the ssininim screage conskiond secessary
I Fsinesin ressomshie hig game populasos v the oresecable fasre. With Pt Robe risin sasiance,
subwtantisl peogress dowand this goal has been achicved. To date, shighidy moee than 250,000 acres have boos
apiidred
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Frdderal Al altbouigh ewcneial for auuiring critical habitats, sbso funds other ssportsss sctivities, Among
Ehese are rescarch peujcrts aimed af improving e condition of big game rnges. Ltal b prowd of it ploncerisg
rule in developing sy widely soorpted rangs rehabilitasion sechnigies. Mechanical, chesical and hilogical
mcthodh, such & innivitive e of liveiock grarng for vepotstion and hablis ssnagemest, are e med
effectively thioughout the Texl

The Paif=as Bobertion program: sso has played s enportans mle m iy resborstion of a varicty of wildiile
species 0 hisoric of uaoctupiod habian The wili turkey, desent and Kocky Mountss bighor sheep. Rocky
Mountain goat, white-tailod prarmigan s ok sow inhahit may sees that, peuse o 1947, contained frw wildiie
spocics. Trapping ssd (rmplmeing of wildilie hus entiched e quality of lde for all citisess, buniees and
muihuriters slike Perhaps less dnmaic bt cqually impostass i the mole federal Ald plov in dey--tey
management of wildlie rosmrces. Wise management is direcify dependent on colloction of sccende sl timely
hahitat aned popubstion deta. Withou) Federal sabstince, if would be very diffiul foe Utab i und ssch an effior
and, comeuenty, ihe guality of mansgement decisiom sk sler,

For S yean, e FitsanRoberison 40 ha played 8 contral role in pescarch, hahitss
development sd mansgemest of Ul wiliflife revoscons and o wildiife heritage b been enriched
acesnlingly. |8 nwith gratitude tarwe commesd the frames of the Aot theirforesshit snd ook fored o b
nexl ¥ yran

Vermont

Vermont's find 50 yom of invelvemest with the Pirman-Roberon prograss has bees. extremely
produceive. in B, the shriving wililife pogastations fossd throughout Vermont imdsy wosild sed be here @ i wen
ot for e Frdoral Ad funds for merveys, rescarch Land sequisition and hebiest invemorio

O Sepicaber 17, 1934, the Vermeosd WikSife Sarvey bocasse e i i Rebypson project in (e State.
The srvey, condactod by all 1H of the Vorstont Fsh and Game Servicr's warndems, was dosigned bo deiermins the
status ared ilist eibestioon of game popselstion. The rudimentary aaune of this fest prsjon highlights dhe Lo the
Fish. sl Giame agencics of the day were grossly wsdersealind snd lacked ihe nesmsnces i eolleot oven the simplest
infopmation nevdod 0 s wildiile

Mont of ghe caly biological surveys were of game species, bt s exrly w0 1946, Vermoat's Bt P
Coonirsor, Lovssrd £ Toolr, recopnised i *. .. sooghinds, although usally small cressune, appear i sich
mumbcrs. ol are sach & weltonie sidsion o our Wil sdkiife Gena that teir mesgement dhould nol be
negleried .

Tk, a8 well 8 others of his day. realised that cven though fundisg for willife manspemont cme solely
Erom huntingsvisied pevenues, wildide managers were charged with ihe munagement of o sidilie, ned jusi
ume apecies. This respimiblity bs sl shosisdered withou compliint by Vormeons's sponssen.

Masry peme popalations i Verment had boen hadly depleoed heinee the Pirtman-Rohomon progres heg,
bt B since: bor restored i heslihy levels. A fow species, such as the wild turkey, had been cxtinpaied and
neoded 8o be printroduced

T 1000 amad 19770, g PR . 41 wild Eurherys weere Live-trappend in Mew York State and relemed in the
soschwesieen Vermonl rown of Fawiet nd Hubbardion. Today, iollowing trg ssd transpon oifoet, wild wrkey
arec foed in all ehe suitabie hahitat i Vesmon!, making its Wikd Turkey Roiorstion projoct et of the State's best
examprbes of prosfuctive e of Piitman fobemsen funds.

Al Vermonters benefit fron the coniributions sporseen sl o the Sate's coonomy. Hussing Sshing. and
trapopig b @ bl ecrmomic impact of over $17 million im 980, with hinting sed trapping accounting fos 640
pervent o ihat fgure.

Wl this S0t annivenasy of Patiman Roborson i s proper time ta neflect o schicvenenss of the past, i 5
nod 3 time for complacency. Vermont s facrd with escalating prosssancs o s lnd and wililife resources
Piman-Robertan furdy will e creclal in mecting these demands. Protection of sportas wildide habits
Fequaares facty upon which to hase impact isscsssctiis when devcopriont prowen s pioposed. Vesmont's
92000 actes of Waterfow! Refuges and Wiklife Massgement Aress, most of which were paichased wirh PR
mﬂ have 1o be mamaged more issemslvely. Populations of sl) wikdife specics md be monitoeed moee

lﬁ:mdhhﬂmmqmmmtﬂhmh\h—-w&
coatimunce of the conperative: oot alforded by the Firtman Roberism prigian
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Virginia

I D447, Virpanis Compressman A 'Willis Mobertson, then Chaimun of the: Tlese Schect Commities on
Comervation of Wiklile Resourges, co-sqummorcd the Pt Roberison Act. A 3 dorser Chafrman of e
Virginia Game Commnsin, be undeniood the noods of widile, the omeorms of sporsmen snd, stove sl he
sacgusnds pocewary fo cnsire that eucise o dollan fie wikdide Jid sdeed oad up with the rosponsible Saic fnh
s} wilkllife apemcy, Iie wincly inchades] in the degistation a serns provison, wherrty the Sexics st agree 1o
erucy s oohiliting the tse of lumdng licese oo dor mey purpose ather than the siassisirstion of their i
arull gt ey, The puesage of this begistation he proved 80 be & milestone for wildife comervacion wok o
virially every et of wildifie saraprment in Vieginis ke in some way been erihanced of inflacced by this
rugram

I thae carly years, omchof e ssisssor from 18 was wtiliead kg with reeei from the e of Mational
Furcat Stamgn and Game Commissbon monies, oo punchse deer for ressaration Hevaghont the Stc. Beoveen
1950 anal 1550, whiictails from North Carlina, fenmsybeania, Michigan, Wisconain eud Alsharia were elcasod
im0 reas of suitahle hatveat in Yinginia, Thise releaes, ingether wigh the sippon of sporismen and bexdwners,
and witzble habitst comlitoms, have rowised in 3 snewide doey beed which sustsine & barves approaching
HMADH animals per vea,

A sttmvilar succrss weas tealisid with the will arkey. Since the mid S0 when 1 iechnbque for trapping native
wilif turkerys wan developod, aver BK) turkeys have boos relened in suitable but ssccospsed ranges stewide.
Teuday, Virginia surkey hunteos enjoy some fonm of bunting ( (6l asdior sprisg scasom ) in cvery comty, and the
attinial harvest has risen from 2,149 bieds in 19399 50 2 recond Rervest of 16,475 in 1982

PRt shies supporsd ther acoguaisdthon sind marugrment of wildlic managemest s Filty boar Ssc-owned
ani propetatirey managed arcas offer 2 3 million acres of pablic hasting i wilde mansgrincel nds. While
wwhimﬂuuhﬂ-hwunmm
80 poycent of the black hean harvested and T5 percent of ihe deer s sy, OF e 1 TRESS scres whsich the
fxame Commivion ows, 104,155 or S8 perooni were paschused it Piitsos Sobe pison dollas, The IR funded
bathitat developmicnt projec sl provides for manipulation peactices {timber karvest, presceibed burning,
panting of Sood ana cuset, comerastion of waterholos, cic. 1 and the development and essimesance of
stinrage buiklings, workshops snd mesager residenoes, rodds and eradls, parkmng hots, bast ramps snd other patiic
s facilities for hosh the hunting srd eos-bunting public

The PR program has likewise suppocted the commisscn’s research program whick, s sddition (o many
ame speries, has gven attention ko nongane and endanpered specics such s the hald cagle, peregrine fadon,
Pednuarva fo sqairmed amed ped cockaded wuodpecker. PR s alsa beiping 1o fesd 3 compuberiond ata e which
contees informatan on the distribation, e hosory and behitst rogesemens of 1] wikde in Virginia
Additionaliy, Seate fnly and g sgencies hive access 1o 8 PR funded reference service of the 118 Fish and
Wilkdiile Scrvice theough @ oompuizr peogras villed Dtslog. This coven 1 wie resge of libcraiure in the wikfise
Bkl mmud smeng other things, belps individiad Stasts 1 svold duplication il research which hos sy bees dooe
0f is ke progress.

In ummuary, by Esuring sgainist the dremion of funds, the Pistman: Robernon program has scrved b shelice
from the political arres & mch-aceded Bgrodient for wikdife sssgrmeni—moncy. And, in o doing, o ha
provadond the stabadsry and contswey necesary for peolessional wildlie resounce mungrment. Withos geedion,
the provisom and requiccments of the PR At lnve contribubed grestty m ihe re-cofororment of wildlile
raaniagemend slung sound biskogical iney merywhese

Washington

Pitiman Robertson funds have been mwirumestal in scquireg. opersiing ind mastxining wildlife sress
thrinighosst Washingson fir ncarly half 3 comury, These Lands provide vital wildlic habicat ard importass ousdoar
receestion in 3 Staie that s the soullest of the 11 Wissern States but which has the second-bighess hman
Populazion and secund highest populaiion demary. (F the Wesicrs Matcs, Wabington lun the mo buniing and
frshing lceme holders per square mile, but the least Federally <wned Lind 1 peovsle bunting, lishing e diker
cudoot pecreation. Wish ondy |2 miflion scres of Fedora! kel Washingion is well hebing sch Sascs 2 Nevads
{60 miflhon scres) and bdaho | 34 million scre ) Himreves, an sgprossive peoggam of Lend sopuisition under PR
hurs helpicad paut Washingson near the fvirons with reforence o St ewned linds which serve the s petposes
For wildlife and oudoor recrestionie.
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Etghtl wildiife srem, mussgnd primarity for wateriowd and sateriow] brncsg and intaling over 13900 scres,
were prnchased by e Department of Gase in the 19507 s [ I funds sccounted Sor over §376,000 of
the #500.000 iotal purchse price. These ancs, incleding woscen Washsegion's Lake Torrell snd Sogin Wikdlile
Areas and the Sorasfond WikBife Arva o the est skde of the S, provide some of Washington's besi public duck
and gioss bunting,

The deparsment s wcd P funds v pay pan of the cost for shos 400 scres of wnall game babiar,
including the vory popelsr Scaner Crock WikSse Arca in wodom Wishingson_ s 1 266 scre meccs for phesast
hsndiers, e itpiabors nd Bind walchers

Portsapn the mont impertant bind purcheses of ihe Lt S pran wene those ncs mamagod m hig g habis
anitl big game tuniing aress. P s Kobermon monics wotiling oree 9.2 mllion were med 10 belp buy ihose
arcas, amil they provide some of ihe Stae's mos importess big gime winter range. The Colockum, Ok Cerek,
Mcthow, Snlabwikin, Woolrm, (lympic, Gromse Plats sl LeClore Creek Wikdiile Aress joal veer 140,000 acres,
Seativnod thevughout ihe Siate, thrse sress phvide habitat for Rocky Sioantsss end Roosevelr cile barkaiiod,
e and white-talled deer, oougar, bubest nd bisck bear, as well s smull game. waserfim L, furbesnen amd
nongame spcries. Addiiomally, o 2 rosll of peoemistion by man of the k' ralural winies rge, the Clak Crock
Wikife Arca is the soome of o iof thee country's langest ok feeding operations i winizr-

Pittiman: Reiberteon funids wore wsed, nist sty i purchose dhese publie bl thal provide over 3 million
i lays per prar, bat b for operaion s messgement, Meardy §16 miflion in PR fonds were used lior his
purpani: i fical 984

The Department of tame's Pabita Developmentthinter Acces Prograss | panty hinded imugh P& ) i ooc
o the Deparsmecni’s ldest aagning progrann. Okigisally cstablished in 1947, it prevido fir the developeent of
weildlife hahitat on private linds sl aho caiabishes, thimigh negotiated sgrecment. pablic huntisg scoes 1o
privascly omncd property.

In recent yean, PR fonding hus heipod make possible in-depth siudics of Washingion's montes gots,
misttitain sheep mnd big cats. Alsc in 1984, 3 stndy of docr populstions in western Okanogan Counry, i stabc's
i important me decr aeca, ws bogun. This ber mestioned sudy i of spocid roievesoe sinor 3 major
shi-rosort complex will s have s coniderabile impacy on (e srea. Such rosesrch i important i 1he wellsre of
Wshingoon's wikdili snd a0 s cictrens. o well, who look epoo wildic 3s 0 importat jran of the yusiey of bt in
th: Pt Mourtirmrsd

West Virginia

Bicfore passage of the Mtman-Roberison Act, wilidiife mansgement in West Vegini ws [imibed abmost
exchisvcly 1o iegulsting hunting semons and bug s, Population eusseies of 1000 deer | 1900 md b
ititlrys. (8 liie & 1944 ) shownd cleardy thar more seedal t be done The Wl Vieginia, Comservation
Commbsson by the 190 Bad crcogniced the need 00 punchase and develop “wild leds™, bat with e oaly
revemme for wildiie cuming from ihe sl of buning md Ssing lioomes, ifie Commsion was lmibed in who 5§
il da

PR provided maiching fnds for sppeoved progoos inchaling bnd soguisiion, dovelopment, wikiliie
rescanch, smd restocking. The Cominbsion ped iy funding b work immedissely, wigh the purchuse of Nathanicl
Mountain in 1938 = e e “wildlle mangement” progoct. In 1960, Pejeon W01 T00 Rirdend wiildise
manigernce o niongl fofos. | ooopersties wich e 105 Frea Sorvice, natossd lirest Lind was divided inin
munagrinent et and o resident manager wis Jssgned fo cach area A bser progent divided the Seate into
wonscrvition dstricn with o wilililie bickogha is charge of cach districe. Worll done under these and similar
projocts inchaded the constriciin mdor mumisasce of ceanags, walirholes, fee ling, s hesdguance
Builulings, nesting siructsnc, s pubbic use Gacilities. (iher werk inchaed: tree and shrub pledings, siocking
wiileliife, cnllecting harves) dag, conduciing populition surveys, msiiing in resesrch profocs, prodstor contrl,
el ahitional baewd purchascs.

Prosenily, the Depariment of Natursl Resources & operiting i single wilifify mansgrseni progect which
ursdls work on 41 pulbilie husting arce s iber Sie-conipullod Land nling spprodmatcly 248000 acres
A oachi-oof it puarchasead ewaicly oo in part with P ssoncy b and sppnosimaliely §000000 scres of mational lorest
kands. Tranaplanting ol wild wuirkcys, devs, wild hoar, Camily gocse, and other wiliiile has oo srcomplished
e this oot

By b 18, e popslatiisem egan 1o Bourisds, This irond oontinues i the 1980 & sow Bareest and
iistritmation peoinds lor spocics such @ derr, besr, and wild nirkey offier cunclssive evidosce vhat PR fesds s
g an cxoclent netan o ehe huniees wh, in nimm, make the PR progre posilic,
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Pt o Rsbwrriadont sswcmies e et  wital st o Wiest Virginila's s sosesech progrin and hane cnsbid
scrdogtiuts 1o bimin inkormanc o numenous wildife spocecs. b 1940, 3 servey win desigicd 5o gather wildilie
okl fomt ot i various cuntes e on Staee firests, The rosiils weene i w el stoles of vaimes gene
sporics, i paricular the-white-talled deee, lack bear. wd il trkey. As inforesstion on thesc spocics bocame
#ﬂ.iﬂ#hﬂtﬂ%“#ﬂhﬂﬁdnmw
jproswthy wiich has resulica] im reconl harvests of these specics in pooost 1oan

Dxaritigg the 1940, sudics om heavers, rabdses, squienets, aid quil yickded inforrmarion wieful i manzgemest
Migrstury bind ipeiries, staricd i 1S, slwmed the importancy of proserving weilesd habieat, snd § more
ol newdy o teanalocated rag oo las helpod domomirair tha stiicking can be & wasic of spoetsmon's dollam,

In Ve, PR fundds ware wsend in @ soceessfil fsher morduction effoer. and, currenity, oosts of a river atier
-t peogram are panidly indowrinien by B revenoes. Thoss ie-imnodeciom hoe ol
waliiable furbsearess onice native i the St

Dhsscmination of rescarch Sndings b the public hus helped prosote ) tderstnding of the fole and
rowards of widtle nesesrch. Muamorows Dulicts s scmicbochnicl pubiicaios huve been writien and
distritmiiind writh she help of lunting liocnse monics s Pl funds.

The P40 At has fimded @ contannd roseircy mamagemen efion which has sosulied fn sy oonations
epprtiinithes e bnth e lnemter-and the nonfssser, wisle ermurng fhe il of spon bsssing in 'Wiest Vieginis

Wisconsin

The Frideral Al im Wikidlile: Restarstion Act bas ssant many ihisgs 1 the setural rosiiroes and people of
Whennsin. Perhoaps of grosiest importance has boon OPPORTUNTTY —spporiemity bo soqeire land for wildlifc
rsiiggrmarnt, sol oppantunity 0 hine bikgists 0 deveiop brobesgees that fac(litaie the manapenient of fubita
s wililife. Wisconsin i 3 rural St with ssllions of scros of woods, manh, fickds and ot nypes of wililife
batitat Theis el beser plus P-R fuiinlivig e peowidied the oppomenicy for poquisition sl developsent ior over
Boe Wiliflide Mansgessent eras thronghin the Strbe which sotal over 450000 scres. The sysdem, in s eniirely,
afforchs scveral million recroation deyy anmaally o bursters snd others

D of the fiest ances scquired amd deveoped with PR funds was vhe Thoroon Marsh Saie Wilkdise A
Conperative. effors with the 13 Fish ) Wildlife Service it the sdjoining |baricon NKational Wilillife Reiuge
resislecd i g managoment program o provide Ralbity stissctioe o migrating Caneds goese. Flowages wenr
consrucked, waser . comtrel straciures msialled, food crops planied ad regilations io proisc the ock
plementod To bearn St about (e dynamios of this Bock, nesesrch siudies were condected on ghe breeding
Erimitiils i Canada, om migrabony sbopoers iy the wpnmg sl dall, s on Beropst iresds. The et rowll hus been a
scries o wildile restoraon prejeots sl combined wiil cooporstion feom the 15 Fisk ssd Wikilde Sorvice,
Canadian agencies aml soveril other Stsses, has provided an cetimmind 250,000 Camls prese fof e sutuimn
iyl of hogh the bebcr s v viewey cocli vear.

Wl hunters conttibute most of the Ands used in the PE program, Wiscoemin ba sl iticogpicod o
vl henelis bo a wide rangs of wildide species. | pame and nongame, slike ) el b0 the nod-hunting public. In
thae 1050, R e e s i heclp sooquisre ooe of e magor “hawk slion” iniest contral Wiseomslin Thisse,
cxmttiosnly ised @ @ roling encs by o in migraton, s cultrmely popilr with bind weschers sl & wlushic
sing for anding s well. in the Crex Meadows and Sl Wikidlife Arves, two large proporios wish insenstve
habita developments, s vialwd by well over 10000 poople snnuslly, 80 peroosl of whom come fie
nontiuntingrelaied enpoyment. A long-arrm habital developmonl ssd nesearch peujest for prairie chickens, 2
Seate-|bend duwesiened spocics, has provided peidelines to holp e 5 fvare for these birds in Wiscomin

An ol mientionod socoos sory ander the PR program b s iesc-tilad deer oamgeent. In the 1980
Wincinain beges shidies w0 learn moes show populstion dyssmics, habitsl reguinementy sl harvest of deer
These exadeavon. have since produced pedelings: for onest- esd deet-susagrment, and harvet ogulstions
ichding an scorpishie senon for anthericn doer. This baghly sscocsiful peogram bus bed o harvest by rifiernes
i areheny of ppeocinacly 525,000 whitesails m 1985 compaerod with S000 s 1794,

Wyoming

Vonmmns Kobcrtson fands have: plaved 0 isportst mle s Wyomsg's wildille resesrch and [ babias
soquisition and impreement,
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ke 00000 seres of peiene winler habitan heve boen scquined i the benesin of § vanieny of big game, upland
bairis aned wateriow. An equal sercige has been made svaiisble by (e Burem o Roclssistion and other federal
ol mansagrmant apencies fiof it managemens with the Wioming G s Fsh Depanimone.

Asvichope: hare seredied fromm IR fonded rescarch, snd stesd o one of the majpr sicoes stories. Asound the
tirt ol the contury, the catmitod population in Wyosseg was fower than 5000 s and meery thosght the
antclope was @ doomed spocics Since thal ime, pronghaerms leve increned g0 more tan A000000 sher the
Tamsting, semon. Deving ihe et fve vears, husiers have Banocand s sverage of 73000 yearfy:

Ceher species of bag. pame have benefibod oy wiell. (i the 1950% & I Rended sy on ihe Jackaon Hide ok
baerd establinhed! gasdclines for the future mansgement and welfane of the hend The resubling publication, The £k
of Jacenon Mol b st regadod i ihe mow comprchensive wiork im ihis populstion of dk

P s sl prrcvidind fiof s much-agoded avady o the tighom shoep of Wihiskey Miunisin fiess Diabois.
Purpeses of the nescarch were 1o detmine yea-pusind mwortaliey couses 3nd crabiate the influence of pesibic
ttangement changes. As & result of iesesrch-drooind managrmesd, the shor populations of Whiskey Moontsis
have been very sucoesshul s s smong ihe larget and most vinible popststions in North Amevica. Dver the
yean, sppeusimately 850 have been emaved from Whiskry Mountais by irapping, and trasplanted 10 other
afras. In this way, bighores have been eestahlishrd i Sty habitsts and ssall exiafing berds have bom
eritianed in Wyoming anil neighisring States. A bey ingrodient o the sacoess of e berid s been il soquisition
ol thar Whnkory B Hiahvitat Unit, whichs provides imprortant winter range

Pittrran- Resher o fsmcs e abso plaved an importait fole i the development of o decee Iborsiony it the
Uinsiversiry of Wyoming campes and e Sybille Witdide Research Unit west of Whesttand. The bboraesy has bo
it operatsons o et M) yeary i cooperation with the Univenity, and the Sybillc Wikl Wesearch Unil, ia
ipcationnine the [950's, was the first of ios Kied in e Mathm. The Svbslie Unit has scrved @2 moded jor wildlile
wihmmﬂhﬁmuhmﬂm&

cher otable PR Raded offores it e restarch Lahortony mobeds she lsucrols tady i the Jackadn Dok
el berd, sad the adentification of will pme ad semal body teucs kot impeoving bw enforoement
mmestigations.

Byl there Bwve hoen many notable PR scooitiplisbsents mtide escanch alsa. Foremost smaig these is the
cvelopment of 8 compichomive b md wililife ple. This sagreen! filan sow serves. i o Bsepria for the
tine apEncy opiTiiue

Bodh sportsmcn amd wildliie of Wyoming hove benefitinl tremendomly from PR fanded pregrams.
Impotant studies fove servesd (o improve sansgesent of § nusber of specicy which b o o more snimals nd
bt apportunities for usilen, Other fnsds huve mude posallile the porchase of ey wildific babstatywhich have
erhanced wildlife popualbs oes wbc ssuring permameni sooois for the gencel pubilic 1o obaerve wilidliie in their
ural Babutal

Guam

Citaam o participaseid in the Fimman-Rebserison Fevleral Akl progra since (957, when this LS sermonyin
the wesierm Paciic fed bocamie cligibe for feading. Snor tht Time, the 7R program bas boes the lschbeae of
ghe wililific management and conscemation eiforts of ihe Diviskos of Aguetic sd Wildlife Nesourves, Gaam
Deparimniont of Agricultse.

G b the sutfernmeont ind larngest of the con Mt [sdands, sn srobipelign locatnd halfay berweoen
Japam and e i il apprecdmatedy |00 miles cini of the Philippéacs. bt b sppenaimaschy 28 mils long
and X7 10 & miles wide. with 8 land sres of sppronimsscly W1 square miles. B bas been an
irrinoey of ther Unibed States since 15598, aind ithe eeskdesss sreee gramted LS. cllprebip wish (he pusagr of e
Orgasi; ACT in BP0, Coumeem has o resident populatiin of sl 106 000, bused on the 1980 comus, and s fssiesd
mifitary popeistion of sppevrimalcty 20000

The Pittman-Nobermos peigram on Gaam hegan o o sindy of the feasdbsility of licensed huniing s hai
aeveloped imoo dynamic game manigrmeni and endimgeood specioy FeooTeey program,

PR peovided the impetas loe developeent of lepldation grasting the suihinity to manage and repgelsic
wilillife resuives om Guam Under PR the necossary survey sl imessory worlk was. done o allow ihe
establsshment of regulations noquirieg Buntisg oensos sl sciting hunting scavoms snd hag lmits for sehocsed
game spocies

Maat of Gy pame species were indoduced by the Spanish when they colostred the island several
Buimnireids, years age. Wik! pigs. descended from domestic sock, ane whaguitoss s are poplsr game snimah,
Couam's most prized big game animal, howeves, is 2 form of smbar deer St was imtrodeced from the Philipgses
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in IT71. Another Spanish inroducsion b the Phiflgys artle dove, § poputar game bind. Thess sdrodecnd game
specion hive beeti managind with I unds since the progeam hegan on Guam,

Mt ol patiee sperics werr inimducod by che Spanishy, ome of the it major PE funded projecs was the
ireteduction ol hlack francolis from Indis in 1961, in conjunction wiils the lorcigs game Bied intmducon
progres of ihe 15 Fuh and Wildige Sorvice. Although scveral other spoecics weee 2o (vl only the black
francolin succroded This species i now Eemly otablished isvughoot the souihemn hall of ibe slnd, &
rrqanding s range nonimeari, s s o increasiagly popular game bind.

Giuuam's pive i e oot been ignored. initfally, soveral native binks, schiding eat spocies of dove and
the eademic Cowns rail and e Mlarianas fruit hal. were managed & game specics; bt contiming popilalion
declines resulind in 1ot peolection bessg exiended do the native fmma. PR funded sceivitaes resstied in the
jpassge of kacul emdsngrivd specie begalasion, and the cvestal frderal Bating of sovom spocies of Binds and fwa
speecies of frult hats o enilangened.

The naiive fama b dectined sty over ifs bt 20 tm 3 yrer mnd several specios of binds hue become
extingt wighin the ket By years Exgingtion s ssminen fof scveral others. PR fesded ncseach fun docemenied
dhis dechne and, more roooatly, determined iy cnoe. My cvilusting mmcron posilie e of thin
widcapread decline, peodation by the iniroducsd beown tere snske has bees detcrmined o be the major cuse of
she declime of native birds and 2 posible Do in b decling of (rult hats

A captive hoceding progres & the Gas il and Micronmlan kingfiber win bogun using PR funds.
Altbscmgh o Lt for some specios. coptive heeeding b chosght i banve 3 good chanor at saving the rall el
Inggfdher foem extinction, a the inliial effons wilh both spocies ke boen socoeshil.

o hhas rocvived soverl indirecs besedis from. PR fisnded wiliife managemesd program. The prescece
of u highty gualificd hiological sall hus previded geidence and iechniod expertise that fas beiped divect ihe
couise of development msd rodhice the sdvense ofiects of & growing ecveomy. The presciice of sed wildlife
ARERagrmEn frrogrms o probect and peosore the mtive wildlife has beiped s rabe the public comsciimncs
mad done mruch bo devehop a comenaton ihic in e poople,

Pl heen the mainstey of wildille managemest and conscrvation kor nearly S0 yean the only heoal
g, it hian e reppabardy provided as bcen for Lw esforcemnont. (i has reveivod some lunding under
Section ol the Endangered Spocies Aot ol 1973, but funds thevugh this program bave been minimal s sporadic
Were i ol fof the PR program, it cas sfcly be sl shan there wiookd peohably be po wililic maagrssont =d
ComCTVIRon pngiam on (s, lintle or no recreaional uniing, s virewlly no hopc for survival of the native
wildlile spevies.

Northern Mariana
Islands

The PR poogram in ihe Commuiscalth of tae Northem Marin Galamds | T30 ) wom insbitod m 191, and
i forst skl Bedogists werr Bnted by dhe Diviskon of Pl il Wikiiifc oo Saipan = (985 The CNML i s chain
of 14 Pocibe: it hocased north of Gaam, LH00 miles west of Hawali and 1500 miles suthest of Japon. Like
ey ssall indand] coomyatrmm, che Marianas have been advencly aflrcied by cootic species sl birge scale haman
ditribancr. Several islands were devaatsted by heavy ghaing during Wodd 'War 1l

T & e yea, the |0 program bos gatheord 3 signitfcant smonst (f bioksgical daa o g and ponges:
wililife: The Chvision has precerdied wiil |3 high prioriny job peojeots, inchelsg § sy of game munmabs, |
imvestigation invodving game binds, 4 projects dealing wigh endangeoed specires, § ongess bind studees, | peoject
devoind b roviow sl comement on bnd use and developesent. and | progoct dealing with wililife somsgesseni
arras i habital, Improvement.

Dl aconmipliesents inchade the sddtion of halc sieniific daia on the Gsrilaiion. s, sod Beeeding
Ifclogy of many important wikdile paecics which have been med s setiing uniing scnons, bog bess. and
pemcral regulatsonn. The gow is bo encourage nocneatioss! use of wikiife, while mamsging (he land md the-animals
fior oo berii ssmstatredhie Burvests. The IR program has she mpponicd peojects lor sctling mide siebie aee o
public land and evin entice islands 2s wildile sinceaaries. On small istands, where ks is dways s high demsand
waving buabsitat foe wilthle s extremcly important.

fnformation gahered i the Rt e fos bien instrumental s romiing onc specics of lnl, (he Tinsng
moarch, from the eadegered species Tt and s led o 8 peiision b place feo nalive b speoios o the
indangerod spocics Bl Eiviaon sarveys bave ali verifind the extinciim of s endemic deck, (he Slerimn
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mallsid Des dngoing progoct I devcingring s in mspeove o wiliiife the- monooultirs of Tmgantingan, s
cxnific tree intnduced wlter Workd War 1 o conirol erosion. Another-wildide problem being sddoesod g
PR faruding b the imguacy of foral poats i pigs on ntive pless sl aninals, Cevis islamds are inonend of
mcsares 50 conirol el sl

Tkt impoctanidy, PR fmdeg i allowed she Division of Ty and Wikilie io pibke 3 beading mole in
Commonmralih grvomeient s e chicl shocsee for wildlife resosices. The Dnvisen sct o o lsaon and
coondinaies activities with the | Fiah ool Wik Seevice. Aravy Corps of Fagineers, Soll Comservation Service.
Departmmcnl of the Movy, Natiomal ik Service, sl other Frdreal agemcies. At ihe: kical bovel, the Divishon
rescinehy o willdlile-nelabed land devnclopmens Bsoes and perroi application thes sy poscittally affoct wildise
With P-R suppont, e Commonwelid Division of Fish and Wil s off o i eociions peoloskonal md politicsd
egiening. Am sppropeiste smd posiiive courne for the litee b boen dhaned

The U.S. Virgin Islands

Thee Unbieed Sexiws Viegin Babands, o118 jermsny since i pronchase from Desmsrb in 1917, b heen e
1 be incheded w4 heneletary of the Federal Add in Wilifile Resioration Ao siser P I inccpoion in 1957 Wigh
samall aresasl llogment (abesn #1000HMD annually foe ol cxpenses | iereiionisl wildile rotnminm scivilicl B,
o nrresnity, pesbricred during the st there docados of husding Al project work was done by one person asd s
opcasiond parg Aime helper. Amendmenis b e b, and 3 parttil reorganizaies of the actriionisl peverssent
alkowed ey Pirtmss Kobeortsn acshvities. aod seall 10 cxpared in 1971, There are pecsontly e full-time PR
Iclogints, and nesserom oeher sppost peminned farily paid by PR fends.

Certain game hink kne boon historically presend in the iervibory, including several spevies of dock bt
v rycsabily, deves s pipeons. The Penaidls dove ban loag bern the chief game bind in the Yiegis Il snd
wich has oo o sipshest foco of wililiie sudicc. Partoskst cmphasis e heon given in siock. macement,
evexing hlokogy, movemenis, purmises, msd olber eelovant Gcoe, Whs i@ wis more sheadan, e while:
o] prgre s pooorvod comidersble amenin, epecally in handing siuilics

Mout ither game species buve bees mnadicn. Game bind introdocties, inchudeg northerm snd croeed
boberhite, Califomia valicy quail, chachalsca, s the ringnocked pheasam, have been notbly unssccessiul
Thiese mranmpilants sermeed o hove Biled o least i pan due o peedation by de smsll Indiin songnise, which em
el intmodeced o the beeriiney i the e |9t Century o contrl rai ihen plagaing the impontant kool seger
iang fmbistry. The pround e Bing mongoose | diomad | did not ssher the {sootemal ) problem. llowoes, i
did prcy o0 other ground-dwelling o ground nesting wildiiic and, sdditionally, was fosssd 15 be = aliernoe
st o scversl spocies of ticks i well 35 0 pobential carricr of rabies. Soveral eradiction sawlies were
e hviically, ghe sugsr cane mdustry wis phosed cut 20 years sgn, bt the mongoos romeos

Insrvhcend frum e coniintngal States shost § 790, thewhite tailod deey wes sl implicanod aa bost-corricr
of ticks, aed hecame the subject of inbensive sudics i ihis cogand, o well i i v right 2 the ooly me
st i U iRy,

Shorthy alter the Frdoral Endangrned Species Act of 1973 was enscied, PR hasding enabled the terrisary io
dciermine wha specics in the Virgn lslainds werc mdangered o theratenal. Mone rooomn stidics haoe bom
direcicd mwand o hetior undonitesding of e biokgy, distribulion, ssd scaonality of--and e o—is
thoumands of sealirus which we the Vingin Islanis ofshite car m oolonial nesting sic

The diroctod of sl our ofior b o develop § enifiod management plan ke wildie in the Virgs hlad an
uilsieetive which can only be neliad with the Rall soppor of the P-1 program
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Pittman-Robertson Fund Receipts 1939-1985

FIREARMS, SHELLS FISTOLS AND BOWS, ARROWS AND

YEAR & CARTRIDGES REVIHLYVERS RELATED ECUIPMENT TOTAL

150 $2076 020 = — 520706020
100 707 844 = = 5707 RA4
1440 5535 77h — — 1.535.773
12 5072584 ] — L0T2SHE
Lk 1149345 e — L149,533%
(BT ET 1060 05 — — 1 OG1L04S
4% A132402 = o RS2 402
1946 5232 405 s — 4 252 46%
1947 G031 274 = — N1 274
1948 18 ETOGET . —_ 11, 2ThGAT
T AR SRS — _ I0.5TH 558
1G5y BASLG14 — e DR 6014
1951 1 7. ReG424 — — 1786424
1952 [EUE gt N EL TH — — 1670080
195% 12,147,554 = — 12147.35%
1954 10, ety 258 = e 10, 266,258
1955 12 A0, 500 — — 02 400 08
1956 L, B0 E — — 14, 302000
1957 15,149,170 el ] 15,149,179
1258 14617 461 = — 14,61 7 45610
155 13,5468 6040 = — 1 500 G
1560 15,585, 708 - - 15,589 708
1%l 14,985,003 = o (EL iR
192 [ T el = —_ 14911,717F
1063 16,237 RET = m— 16257 HHT
10654 17454941 —_ —_ 17 4%0.941
1964 20,3061, 0 = — 20, 2040, T 200
19 FLRTEY. I _— - 24804
1947 2T.BOS S0 e - 27T RIS ]
1968 L1LATL 605 e o FIATLH0S
19469 Aka1,322 —. ) JLOHI AT
15970 A2 B0 TS — — ALRO5TIS
1971 19483 850 T a0, 3600 —_ B, T OHD
1972 % 770,401 T.508,132 — EEELER L L]
1973 A L0E, 209 HARE 059 e 40 BalH_DGS
1974 AT 75, 10 1D SR — ShES4GTE
1975 51, 165, 700 11, 50,3804 4G, 137 G A OG GG
1976 GRS AGT 14415574 G475 013 ROLGET 154
| £l W0 1TRITE 15215477 A, 0, T 6T TEEAIG
1978 o i, TG 16,527 (4% GOXS2 ROIEGES
1979 T,598, 1 2 1T, 586941 5039041 BROT4, 102
150 G2 299, 20 1T 155569 G, 16007 0L T 146510
1981 HT928 568 2 GRS 244 TETAAET 121 BAT.000
1HE TARIZ 342 B 05§, B T.57T.RR3 L AS4029
1981 G270 518 24,104 308 GH02 BTG 23, TN, 02
T9E4 STAUE 1 21 AW, L0y TR ARAD B5ATII54
198 BT HE 23220 505 B0, 240 | BILRERS 16
TOTAL B350 0084 2034 S2STAAT 0N Biely, MG B 1645 GHS GG

'Reoeipes from the W% excise tax on pisols snd revodvers was added 1o the P-R program by the
amemdment o the Acyof 1970, (PL 91-303), Ocr, 23, 1970,

*Am 11% excise tax on certain archery equipment was imposed by Public Law 92558, Oot. 25,
1972, adding the receipes to the PR program. The Act of Junc 8, 1974, (PL. 93-313), deferred
el cifective date of the 1ax onarchery equipment wiil fanisary 1, 1975, The reccipts are for the
period Jan. 1-june 30, 1975,

Himeludes recel pes dusiag the Piscal Year Transition Quarter, July 1-5ep. 30, 1976



Pittman-Robertson Apportionments, 1939-1986

APPORTHONMENTS

FIBCAL ADBMINIETRATIVE HUNTER

VEAR  APPROPRIATIONY  DECCTIONS WILINLIFE ETH A TRORN TLITAL

1934 5 1 a0 HH &1 100N AEEHLHMN — SHGL (N
15y 2976 dkh LLLETE ] I AL MM - 1, AT} )
1941 3707 B4 B0 W) 2, MM — 2, Mooh(HHE
1942 5.538,77% 179 400 2 570N - 2,5 Tk M
1543 5072 %84 0 (WELTT] -— (WESITE ]
1944 L149,545% B 00K Q20 D —_— LR T
194% 1060 4% B2, 504} BT, %00 - BT, 504K
1946 3132402 1 CH (W b LA - R
1047 5282464 SUHM (R £ MH N — 2, 3 (MK
1A Q081,274 T21.502 B%08, 772 — 308,772
1944 10,276,687 451,067 10 G - 10 H2 5,620
1950 10,578 %38 415,042 0,568, 597 - .05 3, 107
1951 350 614" Sl LT BT0.5T — HTHLELT
1952 17,846,424 555,503 17,500 %1 - 17510031
1993 10ETH S S33.0%% 10,149, 1066 - 10,145, L0
19%4 12,147,554 242651 U120 0 & —_ 11,5404 003
19494 10,2005, 298 559,458 9, $H0M5, MR - 59, T, oM
19465 12,400, 5087 G0 HIH 14,425 504 -— 14,428,004
1947 14, 302 000° 615494 Ui, 350, M0 — 1o, AR M)
1944 15, 145,179 TH2HTE 17, LW — 17, N CHM
1949 14,617 3617 THE4 H54 15, 526, 0060 - 15, % 206 00
15450 1 3540, G T, 193 15318778 - 15518778
19441 15,5045, T0H BT 708 14, 2% 208 - 14,255 208
1952 14.985093 A 14,250,605 = 14,250 6
1A 1431177 9T 1367657 — 13676487
19 16,237,887 SH0,O00 16673077 — 164675077
165 1745463041 79941 16,7 3% (W) — 16, T A5, oM
1 i 20,2060, T30 Gd, 720 162 56 (0} — (R LI
1967 24,545 404 Ri0Amd 25 S%5 O -_— FLL LN L]
196E 27804 0] 1ARS 01 205, 530 () - 24 AL
1965 50,571,60% 1,051 605 30, 500,000k — e, A0 MR
1970 F3.081,322 140G, 322 51,675 0460 — LY T
1971 A2 H05.T2% LAWES T ES B3 RN —_— ol S CH N
1972 36,704, 09 2249 080 LR EERT RGUO N0 54498 0
1973 43,333,553 2IEH 515 572638 500 3, THD S0 A 1S 000
1974 A5 B0, 268 2415268 A% 219 o, Ui, TR A7, 585 (i
1975 56854672 AARENT2 AELS 20, A, 550,000 55,470,000
19 3 O el LR T 82 5T0(HE 5, S0 TN S, G0 0N
97y BGET 154 §2ET. 154 75 Sl MY 103, SEHH D0 Bl A
1978 T, TELAG 4 BEG A LG A0, 1 0D WD B, RO, CHI 52, HOR AR
1979 BGOLHGRY ARIAHAS TIOZA000 10,0000 H2 200,000
15RO 93074, 102 H974,102 TT. 71 2.00H0 11,288, (K fed kil
1581 O, T4 6% T25005] b, 154 EHM 144, 2THCHI B, 50 (D
(0 121,607 S0 4 52T G, G (M PORR0CHN | S DM
193 111,454,029 4,394 020 HAZHO0U000  VEER0OB0 10T O 00
(£ Q8. Tiah, T2 5,256,707 TR CH M0 () 15,4500 0{0 HH A0, 000
19RS B HTE 144 6,772,254 6,51 0 N [E R ] T, 10N WM
1986 120,828, 516 H528.516 G2, 410, D0 15 130000 D07 AT 1M
TOTAL 31LAS0683G12 50, 2R3A81 SV 970031 S1SHSTLR00 81,553, %01, 781

'in fiscal year 19%1 and thereafter the cxcise @ receipts were appropeisted under permancat-
indlcfinite appropristions as provided by the Deparoment of the Intefior Appropriations Act,
Piscal Year 1951, Sepa. o, 1950 (64 stas. 693),

TIncludes §2,693495.75 of the unappropriated excise wx reccipis colleoted during fiscal yeans
19301946, This "backlog.” wetaling #13 467 468,61, was approprised 207% in each of the five
fiscal years 1956-1960, as awtharized by the Act of Auguse 12, 1955 (50 sar, G98).
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Pittman-Robertson Funds Apportioned to States
for Fiscal Year 1986

WILINIFE HUNTER
RESTORRA TR EDRCATION® TOTAL
ALARAMA §1,527.12% 50,355 159 480
ALASES, 4,61 7045 151,302 4,708, 547
ARIACMNA 2,185,337 255 061 2489 298
AREAMNEAS 1,986,734 215,243 1,800 977
CALIFCHRMIA EHE8 T2 A%5 0 A4, 159627
KA 1 545 540 272063 26258612
CONNECTICUT 41,705 Farrd Y ThA 68
FELAY ARE A, 705 151,302 15,007
LRI 1.5%450%1 455 0k 1 G T
GEORGLY 1862 502 455 50 2516, 208
HAN AL i1, 0% 151,502 G15007
IDAHD LATTSLG 151, %02 2OIAALE
ILLIMNCHS 1,721,108 EEEL 1 LITH01%
INDLANA 1395 805 443,506 1,849,71%
LEL ) 1542516 274,37% 1,816,800
KANSAS 143 222 561 2092 504
KENTUCKY 1,421,162 Bl B2 1,765 986
LOMUIVSLANA 1,7%7.345% RO 2,1%5, 204
MAINE 1LOTTE6TT 151,302 1, 2285979
MARNYTANTY 616, 7O AT A (EAET L]
MASSACHUSETTS 461,705 A5 506 CIETAT
MICHIGAR L33 7o 453 S 3, 77760
MIMNNESDTA ZARZ Y00 MI9TS 2 Ris, W05
MISSESSAPT 1489, T 247 AHT 1, 727088
ISR TR 2324431 A3 506 2,7TRAAT
MOSNTAMNA 2B AL S 151,302 2060,715
MERRASES 1,594 300 151,302 1,745,602
MEVAIRY 1, 7606%% 1%1,502 1911947
MEW HAMPSHIRE 461,705 151,562 SIET L
MNEW JERSEY ARDOTT 451 Dith DR HH S
MNEX MEXIOD L138.231 151,502 2100533
NEW YORK 2008 28T 451 Sy B AST 19
MORTH CARCHIMNA 1 668 107 453 ik 21220013
MORTH DAKOTA 1284 840 151,302 LASG1SE
CAHIH 1,860,798 ERER FETET T
CHELAHOMA 050 552 2R4.911 224,203
URRECRCIN 2377856 247937 A5 TR
PEMBSYLVANIA A, 106, T A48 00 4560616
REHIDIE ISLANDY 461,70% 150,502 31 407
SOOLTTH CARCHLINGA, 08 28T 08759 1, 249 046
SOMTH DAKOTA 1,595 5381 151,502 1, T4 BH
TENNESSEE 108816 SEFET L 2541161
TEXAS 4517 HS 4% 3 & 00951
UTAH 1863 T4 151,302 2005056
VERMONT 503010 1%1,302 654,312
VIRCHMIA I BY1.S07T ELER o' ZEHS ALY
WASHINGTON 1B24, 120 Y 2 13088
WEST YIRGINLA 1, 242644 151,502 1,393,934
WSS 2,748, Ty e ERE"Y 1,186,885
WYOMING 1,BES 230 151,302 20300,532
PUERTO R 1,708 — A1,705%
A 153,500 - 155,901
VIRGEY ISLANDS 153,01 —_ 153,941
NMERICAN SAMON 153500 —_ 1535400
MARIAMA 1SLANDS 155,501 — 153 5401
TOTAL FOE 340, 50 515,130, 204 ST AT, 100

* Saalc may wse for either Buater cducmion of wildlife restoration.
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habdiar, hisoric, FEe: 401
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Boldi, Wilbur, 258
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Bradiond, William, 325
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Burean of Biological Survey, 1, 12
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feed unis development, 72
habinm, 134
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specific species
Carbart, Arthar H., #45
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reindoer competition, 200-2
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IRCRRITECNE
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Christensen, Glen C., 51517
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diect, 316
habitai, 314
Morith American introduciion, 31314
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waler development E;pjmn. 173, 317
Clark, William, 151,

Cleweland, Grover, 152
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Area, 347

Copsial plain, 89-90, 102-3

Cossial Zone Mansgemsent Aot 258

Colockam Wildlife Area, 574

Colorado, 128, 129, 194, 181, 214, 253,
138, 355, 545

Commenoe Departmend, 12
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Computcr applications, 62
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Conscrvation Reserve program, 125
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Faumna, 387

Cook, Janses, 24%-46
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Cooperative Farm-Game Program, T6-77
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gram, 4, B, 3830, 50, 359, 154

Comst-boncfit analyses, 219:27

Codponiail rablsie, o0, 134, 138

Cougars, 93

Ciowbinds, 127

Caoyoae condral, 141

Craly (hrehasel Nations] Wildlife Refage, 72

Craighead, Frank and John, 114

Crawfioed, Bill T., 205 304

Crex Mesdows Wilkdlife Area, 224,
I58-59, 7%
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Crockfiond, | A, 48, 467

Adjustment Aoy of 1954 and

1955, 125

Dahigren, Rabort B, 30511

Dall sheep, 162, 192

Drling, Jay M, “DEng” 2, 7-8, 138
Darwin, Charles, 243, 253

Davis, O K., 9

Doy, Albeert M., 10, 12

DOT, 100

Deer. Ser Mule deer; White-exiled deer
Decre, johin, 124



Defonesanion cffcos, 94
Delacouar, Jean T, 273
Delawane, 238, 146
D Isasva fox squirnel, 320
Dicksom, | ., 42
D equiifemens
rescarch clfores, 608, 244
Epw inlio specific species
HI, H, H., 40
Dingell, Jolan 0., 14, 16
Dimgell-Johnson Act, TO
DHisheow:, Frank, 2009-17
DHscases
conperative study projocts, 259-60, 3T
deer, 33-%4
Daslige, M. Hamley, 2,9
Dorcmus, T E, 9
Darer, Richard )., 557
Dowming, Bobert L, 45-57
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huge, 72
Mmick Samp Act, 4, 6, 97, 355
Dk Stamp Program, 8
ks, 134, 157
populmion declines, 103, 355
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Ducks Unlimized, 537
DuPosi Co., 8

Dhasky popher frog, 240

ER
hald eagle, 99, 238, 240
golden cagie, 2, 238
Eastern wild tarkey; 32, 30-40, Sew alio
Wild rurkeys
Ecodogy of the Pratvie. Chicken fa Migacn,
The {Scheamz), 130
Edlweands, William E., 119-31
Elk, 134, 338. S also Rocky Mountain clk
il of fackson Haole, The, 376
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Endanpered Species Act, 238, 250, 258,
IRE, 206, 37T P
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Envirommenal policy, 24
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Erickson, Albem, 114
Evenden, Fred, 216
Expendiures and revenucs
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P-F tax recelpas, 4, 220
fif public acoess sites, TH
recreational, 233, 535
for rescarch, management, and caloroe
meene, 230
by saate, 341-Th
far wetlands acquisition, T
K ala Hunging expendinures and
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Eyman, F E. “Bud,” 20917

Farming practices. See Agricaliwnal
practices

Federal Aid in Sport Fisheries Rescoration
Act, 30, 70

Federal Ald in Wildlife Resioration pro-
gram. See Pittman-Robertson program

Foaterl Akl Marnwal, 24, 28, 29

Federal Ald Rescarch e, 260

Federal Lend Managonsont amsid Policy Act of
1976, 156, 331

Feral animals, 170, 24%, 250, 378

Fifih Matkonal Wild Tarkey Symposiam, 42

Firearms safcry. See Hunter educatkon

Firsa Mational Wil Tarkey Symposium, 41

Fish and Wildlife &ct of 1956, 331

Fish and Wildlife Conservation Ace of 1980,
28.29, 132, 138

Fish and Wildlife Coondinstion Ac, 4, 97

Fish and ‘Wildlifc Reference Service, I7, 60,
iy

Fish and Wildlife Service, 1, 12, 70, 74,
168, 271, 344
humeer education, 217
P-R funds apportionmsen, 4, 9
Fishing valwcs, 224-25
Fitz, Giramcel, 165
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Flarida, 54, 79, 99, 238, 369, 34647
Flatida nerkey, 32, 30-40. Soe alpo Wild
mirkeys
Flyger, Yagn, 319.23
Fosind amd diet
rescarch effors, 64.65, 144
Sev atio specific spocics
Foorand-mouth dicscase, 54
Fooe, Leanand E., 372
Forbes, Stephen A, 126
Forest acreage, 327
Forest and Rangeland Renewable Resources
Planning A<t of 1974, 196, 351
Fogest fires, uselulness, IE 1‘?:”
Forest management, 15556, 158
Forest Service, T4, 168, 186, 270
Forsythe-Chafee Act, 29, 232
Fort Pierre Nathonal Grasslands, 128
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Sheop, 167
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Foaes, 158
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serve, 40, BO
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Fred T. Simpson Wildlife Sancioary, 34l
Freewour Lake Watorfow] Management Arca,
359
Frogs, 240
Funding
for cropland diversion peograms, 125
far hunter safety programs, 21, 27, 38,
o

for Land acquisition, 69, 77

for maintenance and mansgement, T2
for nongame management, 231-38, 335
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PR program, 4.9, 1214, 16, 21, 27-34,
258-59
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Gabriclon, Ira M., 2, 11, 12, 14
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37, 4
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Giam rajl, 377
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Gaopher woinise, 238
Giordon, Seth, 209
Groen River Conservation Area, 530
Gaam, 21, 37677
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dict, 310
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Gray bat, 238, 347
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FAANARCTEEnE
Hallesck, Charles, 180
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Hawaitan Islapds, 24353
chanpes in species compoaition, 24547
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Kay E. Alison, 24393

Eay, Fenroa, 164

Kentucky, 16, T2, 5%2-53

Key Allegro lxle, 240

Key deer, 99

Killbuck Marsh, 5%

Kintlands warbder, 127, 338
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cooporation with farmers, 76-77
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managemend ¢fores, 236-T1
population changes, 143, 155, 266.67
BMultiple-Use Sustained-Yield Aoy of 196,
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New Hampshire, 37, 361-62
Mew, Harry 5., 6
New Jersey, 245, ¥, 562
New Mexico, 17578, Z58, 240, 565
New Mexivo Wikiiijfe Managemeni, 563
Mow York, 16, 210, 238, 240, 36564

BMongane Wildlife Association, 240
Mo game Wildlifc Inveszigation
Project, 44
Monganss wildlifc managensent, 74-75, B85,
22041
funding strascgics, 231-38, 335
Rame mansgement relationship, 229-30
197% expensditures, 230
progecis overview, 25E-40
Simpe programs sammarized, 344, 347
Morih American Assacisnion af Huner
Safery Coordinaors, 217
Morth American Prairie Conferences, 131
Morth Amcrican 'Wikdlife and Marwral Re-
soqirces Confonence of 1956, 4, B
Maorih Amcrican 'Wikdlifc and Maoural Re-
sourees Coalorence of 1937, B
renrah Carodina, 364
Maorth Dakota, 84, 128, 129, 240, I77, 365
Norglers Marianga [slands, 21, 377-TB
Morway, 202

Ok Creek Wildlife Area, 374
Ogalalla Aquifer, 143



Ohpden Ray Waterfow] Unit, B3, 371

(¥hio, B2, 220, 237, 30560

il and gas development, 196.97, 199,
205, B

Ok lahoma, 120, 130, 131, 366

Olympic Wildlifc Arca, 374

Opossums, 338

Dracle Junciion Quiail Studdy, 342

Orepon, 5, B3, 188, 240, 294, T

Ospreys, 238, 240

Ouers, 236, Ser alio 563 oter

Orwens, Tom, 236

Pacific Coass, 184-86
Palmeer, Harold €., 543
Pamhers, 258
Papils bird, 2%
Parker Brochers, 240
Pamch, Max, 125
Paniridge. See Chokar pariridges
PFassenger plgoon. 93
Paymend in Kind Program. 115
Poarson, T. Gillbsore, 2, 6
Pelican Islansd Reserve, 5
Pelicans, 9%
Pelion, Mike, 116
Pennsylvania, T6-77, 82, 305, 367-68
i [looa, 99, XT38, 240
Pesticide use, 100, 330
Peberle, Todiy L, 59-67
Phecasanes. Sov Ring-nocked pheasant
Phendeks, Chagles K., 19-29
Philippine tambe dave, 377
Pigs. 376
PFike, Zebualon, 151
Piteenan, Key, 9-11, 360
Pittmnan-Boherison (P-R) program, 1929,
38,97
admimisration of, 19-20, 2%, 17
aigdin reqgudrements, 22. X%
compliance requiremenis, 24-2%, 258
ool regmbursement scheme, 25
cligibdliry requirememis, 21-22
lomding, 12-14, 21, 27-28, TN, 258.59
legislative history, 4-12
program clements, 4, 154
Stabc comprehensive management plans,
I8-I0
Sqave responsibilitics, 22-24
Plovers, 249
Poole, Damicl A., 325-39
Hpull:lmm
mcthods, G0, 193, X689
reseanch and management, ol
Sw alzo specific species

breeding habita needs, 120- 23

curnont statas andd outbook, 11910,
138-31
habitar, 123-26, 136
hcasant competition, 1230, 126-29
Prairic dogs, 134
Prairic Grouse Technical Council, 151
Prewen, oy, 221
Prilsilof Islamds, 29%
Price, Calvin W, 109
Price, Melvin, 14
Primce William Sound, 296

Pronghorn antelope, 153-45, 187, 188
24, 24

habius, 15356
manzgement cfores, 15%-43%
| characteristics, 133-34

popalation, 134, 139, 141

State programs sammarieed, 4176
Fropagation tochnbgues. S Game Exrming
Prudonce Island. 368
Psomaptic mitc, 174
Public Dove Field Prograim, 368
Public palicy, 24-25 258
Public Rangeland Impaovement Act of

1978, 331

Puscren Rico, 21, 28

Quail, B0, 172, 246, 338, 342. Ser also Bob-
white quail
Quigley, Howard, 17789

Rabbies, 99, 134, 138, 244

Range and Bbitar, Sev Waerfow] habian:
Wetlamds; Wildlife habimn; specific
species

Runge managemsent, T, B0

Eapaor Rescarch & Rehabiliation
progeam, 256

Rayhowrne, Jack W., 10517

Revollections of My Pty Years Nunttng and

Recreational clpmdllnm 232, 335
Recreational valoes, T24-25

Red-cockaded woosdpecker, 238

Red fox, 138

Redd Rocks Lake 'Wilkilifc Refuge, 155
Refages, 5, 45, 102, e alio specific refuge

mamecs
Reindeer, 194, 200-2
Romingion Ares Co., B
Rhisde lsland, 240, 368
Rice Lake Conservation Arca, 549
Riefenberger, joe, 1060
Rimg-necked pheasanes, 158, 145,
5081, 266
cropping sysiem changes, 506, 308-9
habsican, hisvoric, 505-06
habitas resaoration, #i-82, 300-11
population tremds, 305, 305
pradric-chickens and, 120, 126-28
Spate programs summarizcd, $41-76
Rio Grande turkey, 32, 40, See alio Wild

turkecys

391



River Mowngains, 173
River odecr, 2%
Ralserison, A, Willis, 10-11, 375
Raocky Maountain clk, 145-59
behavior paitcrns, 147
breeding pateerms, 147
digi, 147
habitar, 150-51
Bistarie ircatment, 151-52
menagemcnd cfoos, 152-59
piysical characierisgics, 146
popakation changes, 146, 146, 149
State programs sammarized, 34176
Rocky Mountsis halsies, 150-51, 156
Rogers, Lynn, 1M
Rooscvel elk, 146
Roosevelt, Franklin ., 7
Rooscvelt, Theodore, 2, %, 57, 153,
171, 248
Rese Lake Wildlife Rescarch Cenver, 5546
Resscau project, T2
Ruffod growse, 344, 350
Russa, Jehn B, 164, 165

Salery. Sev Hunter cducation
Sage grousc, D4, 135, M5
5r. Paul Aulubon Socicty, 236
Sem Dale Conservation Arca, 349, 350
Sembar deer, 376
Semwonh Management Arca, 359
Samdhill crane, 24
Samdhill Wildlife Area, 375
Sandhills, Nebreska grasslamds, 128
Sanganois Conservation Arca, 349
Sanpee: Deliy Menagement Area, 350
Sanvie Island Warerfow] Area, 84, 240, 367
Scabics mive, 165, 174
Scandinayia, 302
Scanter Crock Wildlife Area, 574
Schecider, Kard B, 208
Schrscder, C. ., ZT6
Sehwartz, Charbes and Elaabech, 348
Schwartz, Charles W, 130
Serew-worm lly, 54
Scou, Hugh, 14
Sea oarer, B8, 263, 29397
breeding peerns, 293
CurTenE stanas, 205006
feeding habiis, 293
habdiat, hisioric, 293
piysical characteristics, 293
population fuctuatbons, 203.04
shellfish consumpeion problem, 2946
Scaton, Fred A, 14
Secind National Wild Tarkey
Symposium, 42
Selawik Mational Wildlife Refuge, 205
Selover, Goorge, 6
Setoi, Ernesi Thompsan, 1, 100
Seveinghaus, T W, 46
Sharp-tailed grouse, 134, 138
Shawmee MNational Forcst, 150
Shawmee Saae Foress, 305
Sheep. See Bighrn sheep

o

Sheldon, Charles, 2

Shelierbel program, 138, 142

Shocmaker, Carl [y, 2, 712

Shoating range construction and maime-
mance, 16, 215

Sikors Act of 159460, 331

Silversword, 245

Simill, Daonakd B., 193-97

Simbahekin Wildlife Arca, 374

Skagin Habiia Management Arca,
224-25, 34

Smuirh, Cecil, 179

Smith, John, 108

Snails, 24%, 246

Snakes, 240

Snow geese, 154

Social policy, 24, 258

Saciory for the Conscrvation of Bighom
Shecp, 167, 172

S0il Bank Program, 125

Sail erosion, 331

Songhinds, 338

Saish Carolina, 40 B, L6860

Soumh Dakots, 40, B2, B4, 120, 128, 130,
277, 30, 36570

Southexstern Cooperative Wildlife Discase
Study, 250-60

Sovies Umion, 202, 203

Sporting Arms and Ammunition Mamufac
turers Insticute (SAAMI), 9

Spormen's Migratory Bird Center, 237

Spotced owl, 558

Spring Branch Conservation Ares, 349

Squuirrels. Ser Gray and fox squirrels

Stare wildlife agencies

Eand acquisition, 102, 113
projects, 139

P-R fumsls apporienmend, 4

Sow qalrs spercific staies

Stepdsen Forlses State Park, 349

Sevens, Ted, 16

Sewan, G, 1TO

Saohée, George |, 353

Lanaddard, Herher L., 38, 390

Saratford Wikilife Arca, 574

Lum River Giame Range, H0, 154, 359

Swans, 152, 153, 564

Sybille Wildlife Research Undu, 154, 376

Taberville Prairie, 130
Tamarsck Sate Wildlife Area, 258

Tamgantangam trees, 578

Target ranges. 16, 215
Tenmcasee, 75, 37071

Tenmesser Valley Autharity, 74, 277
Texss, 5%, 236, XTIH, 240, 371
Thicf Lake Wildlife Management Anca,

35657
Thinkorn sheep, B2

W H_, 0

Thomas, Jack Ward, 145-599
Thompson, Bruce, 240
Thiree Bar Wilkdlife Ares, 342
Tigers, 1TH



Timbser managemeni, T9-820, 155-56,
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