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I NTRODUCTI ON

This proposal has been prepared to serve as a planning guide for the eventual
release of a small number of endangered red wolves (Canis rufus). The
particular site the proposaf is tailored for is the lanAs Th'at presently
comprise the Fish and l.ljldlife Service's Alligator River National Wjldlife
Refuge in Dare County, North Carolina. At the present time the species is
officia'lly "extirpated from the wild" with only a small number of animals
remain'ing in captive breeding projects and zoos in the United States. In
many respects this species can be described as one of the most precarious of
all North American mammals on the Federal list of endangered and threatened
spec'ies .

Efforts to reestabl'ish the red wolf into port'ions of its h'istorjc range are
consjstent with Congress'ional jntent as clearly evjdent in the Endangered
Speci es Act. Reestabl'i shment of wi I d popu I ations i s al so the cornerstone of
the Red l'lolf Recovery P1an. 0nly through the reestablishment of wild,
self-susta'ining populations can the red wolf be subjected to natural
selective factors and establ'ish a social structure characteristic of the
speci es.

Much of the life history data and techniques of reintroduction material
presented jn this proposal is a condensation of a proposa'l to introduce the
red wolf onto the Land Between the Lakes (Carley and Mech'|er,1983).

KNOWLEDGE OF THE SPECIES

Hi story

When settlers fjrst arrived'in the southeastern portion of the United States
they encountered large wolf-ljke animals. These animals, first described by
Bartram (L79t) jn the 18th century, ranged from the Atlantic Seaboard west to
central Texas and 0kl ahoma and northward to the 0h'io R'iver Va1 ley. Desp j te
man's persecution, these animals were still common in some isolated areas of
the Southeast untjl the early part of the twentieth century. During the
fjrst half of this century, however, wolves were extirpated from practically
all of their former range. very few specimens were preserved, and verylittle was documented about the an'imal's appearance and life history.

It js believed that this anima'l, now known as the red wolf, was represented
by three subspecies--the eastern (C. r. florjdanus), the western
(!.. f. rufus), and an 'intermed'iateJoFm E-gfgggryf_1. The
eastern and western subspecies became extincl eaily-Tn the twentieth century,
but C. r. gregoryi persisted in 'isol ated areas from Mississipp'i to
eastern Texas. This last stronghold was slowly compressed over the years
until by the early 1970s only a few animals could be found in southwest
Lou'isi ana and southeast Texas.

The rapid decline of the red wolf in the 1900s'is thought to have been caused
by increases in human popu'lation, changes in land use, and predator controlactivities. 0f spec'ia1 note is the fact that as the red wolf declined, the



coyote (!. latrans) moved rapidly into_western portions of the wolves'
former rangel-T'fien forced into their last b'it of coastal prairie habitat,
thousands of years of reproductive jsolation between the red wolf and

coyote broke down and hybridjzation between the two species resulted.

W'ith the passage of the Endangered Specjes Act of 1973, new emphasis was
given the plight of this species. A management program to save the red wolf
was in'itiated by the FtjS. Early results of these efforts s'imp1y confirmed
that the species was faced with loss of habitat,'loss of young to parasites,
persecution by man, and d'il ution of jts gene pool by invading coyotes
(Car1ey,1975).

It was determ'ined that the red wolf could only be saved from sure extinction
by a two-pronged effort. The fjrst concentrated on establishing a captive
breeding program, and the second effort was to locate and rescue as many pure
rec! wolves as possible for the captive breeding project. In November 1973 a

Red l.lolf Captive Breeding Program was establjshed through the Point Defiance
Zoological Garden of the Metropolitan Park Board of Tacoma, at Tacoma,
Washington. In concert with this effort, 40 wild-caught adult red wolves
were supplied to the breeding program. The first ljtters of pups were born
at the Point Defiance Zoo in l4ay 1977. The demonstrated reproductive vigor
of the spec'ies in captivity has allowed the loaning of "surp1us" animals to
fjve other zoos and holding faciljtjes jn the U.S. Reproductive potential
has in fact outstripped the capacity of these facil'itjes, so now reproduction
is suppressed in some cases. 0f the orig'ina1 40 an'imals that were captured
in Louisiana and Texas in the mid-70's, only five remain aljve today. The
rema'ining 58 animals in captivity are offspring born in captivity and the
captive population now has a reproductive potential of several dozen
offspring per year.

At the present tjme there are 63 red wolves in captivity. The breakdown on
these an'imals is as follows: tlashjngton State project (FI,JS),33; Wild Canid
Survival Research Center, Missouri, 10; V'ictoria, Texas 7oo,2; Animal Park,
Inc., Fiorida,5; Audubon Park Zoo, Louisiana,5; Alexandria Zoo Park,
Louis'iana,5; Burnet Park Zoo, New York, 2. These wjdely disjunct captive
groups offer significant security for the species. Health checks are made
periodically on all animals. Genet'ic vigor is carefully maintajned by yearly
interchange of animals from one project to another, through a scientifjc
scheme developed by the Anerican Association of Zoolog'ical Parks and Aquaria,
documented in its Red Wolf Species Survival Plan and associated study books.

The uniqueness of this species is that is it extirpated from the wild. 0n1y
through the rejntroduction of the red wolf into secured areas, such as the
A'lligator River Nat'ional ['I'ildlife Refuge, can the species have any hope of
surviving as a truly wild animal. In light of the red wolf's reproductjve
vigorin capti vi ty, and the number of wi dely separated and secured capti ve
projects , the surv'iv al of the speci es 'is bi ol ogi ca1 1y assured even if the
10-72 animals selected for reintroduction are all ]ost.

0nce the spec'ies'fate was secured via development of captive breeding
techniques, the FWS turned its attention to the potential for reintroduc'ing the
anjmal into more favorable habitats with'in the species' home range. To
ascertajn the reality of this objective, an experjmental release of mated pairs
of adult wild-caught red wolves was tested on Bulls Island of the Cape Romain



Nat'ional Iiildlife Refuge near Charleston, South Carolina, in 1976 and 1978
(Carley, 1979; Car'ley, 1981). The experiments were termjnated and healthy
animals returned to captivity only because Bull's Island was not big enough
to support a self-sustaining population. These one-year experiments
demonstrated that jt is feasible to reestablish adult wild-caught red wolves
jn selected habitats'in the wjld. 0bservations on the species indicate that
the establishment of captive-reared specimens in wjld situations 'is also
feasible.

Descrj pti on

In general, red wolves are jntermediate in s'ize between the larger gray wolf
(C. lupus), which existed to the north and west, and the smaller coyote
of thE WEstern United States. Tfp'ica11y, an adult female will weigh 40 to 60
pounds, while an adult male will weigh 60 to 80 pounds. The red wolf is
generally more lanky than the gray wo1f, w'ith 1ong, slender'legs that some
say are an adaptat'ion to long-distance running and pursuing prey in river
bottom swamps and wet coastal prairies.

Coloratjon is apt to be a mis'leading characterist'ic for this species. The
reddish color referenced'in its common and scientifjc name actually was only
typical jn certain populations in Texas. There evidently was considerable
color variation across its range that also included black, brown, grdJ, and
ye11ow. The best taxonomic guidance for live animals is general body size,
structure, and weight.

Desp'ite early taxonomjc squabbling over the status of this species, it is now
considered a true species beyond question. Its place in the evolutionary
ladder of the fam'ily Canidae will probably always remajn uncertain. There js
some evidence, however, that supports the thesis that the red wolf actually
represents the surviving'l'ine of primitive wolves that once ranged over North
Amer j ca a m'il I ion years ago (Nowak , 7972), Various cl imat'ic and competitive
changes gradually forced the species southward and eastward into the area
where they were first encountered by Bartram (1791).

Life History

In try'ing to tie together the bjts and pieces of factual informat'ion
regarding the ecology, reproduct'ion, and social structure of this species, it
becomes obvious that most information is based on the remnant animals found
in Louisiana and Texas, the experimental release onto Bulls Island, South
Carolina, and from the captive breeding program. Hardly any re'ljable
information is ava'ilable on the species when it occurred in significant
numbers in the wild.

Unlike the gray wolf, the red wolf js not so much a predator on bjg game

animals. Early accounts generally refer to smaller animals being the majnstay
of their diet. The recent (1978) one-year release of a pair of red wolves onto
Bulls Island, South Carolina, confirmed this through an analys'is of red wolf
scats collected during the project. Marsh rabbits, small rodents, sQUirrels,
muskrats and nutria, fish, insects, and plant material apparently are preferred
food spec'ies, w'ith rabbits and hares leading the ljst. An occasjonal deer or



domest'ic an jmal wj I I be taken 'if the right opportunity presents itself . Such
I j vestock predat'ion could be expected where ch'ickens, sheep, goats, and
unattended calves are perm'itted to run free.

It js thought that red wolves travel in family groups, but the actual
relationship of wild adults to one another is not clear. If they reflect
characteristics of the gray wo1f, then mated red wolf pairs will stay
together as a basic family unit. Translocated wolves, thought to be
naturally mated pa'irs due to the circumstances of the'ir capture, have stayed
together. Much of our knowledge concerning the soc'ial structure of the red
wolf can only be answered through a long-term, well documented reintroduction
effort.

Although the last remnant population of th'is species was situated in coastal
prairie marshes of Louisiana and Texas, many agree that this environnent
probably does not typify preferred red wolf hab'itat. Some jnformation exists
that the species usually was found in highest numbers'in the once extensive
bottomland river forests and swamps of the Southeast. Heavy vegetative cover
does seem to be a needed component of their overall habjtat requirements.
Radio telemetry studies of red wolves jn their final range in Louisiana and
Texas indicated that the heavy cover provided along bayous and in fallow
fields constituted the primary rest'ing and denning areas for the animals.

Like the coyote and gray wolf, red wolves breed only once a year, e'ither in
February or March. The gestation period 'is 60 to 63 days, and pups are born
'in April or May. l'lhjle some females are capable of breeding at nine months
of age,'it is more common for them to breed in their second season, which
occurs when they are about 21 months old. It is generally agreed that male
wolves are not sexual ly mature before at least their third breeding season
which occurs when they are about 33 months old. L'itter sjzes'in capt'iv'ity
range fron 2 to B pups, with an average of 4.6 per litter.
Speculation abounds that wolves breed freely with coyotes and dogs, with
resulting offspring that exhibit jnnate cunning. In reality, such
occurrences in the wjld are evidently quite rare with resulting offspring
that find'it difficult to compete w'ith wild wolves or coyotes. These hybrid
offspring aiso exh'ibit decreased fecundity. Mengel (L971) states that
everything points lo the decjded probability that dog genes do not figure
significantly into wild canids in North America. Those red wolves that
interbred with coyotes in Lou'isjana and Texas were jndivjdual an'imals that
had lost mates, and with their populatjon at an extreme 1ow, they simply
couldn't locate another wolf mate. Such hybrids never apparently figured in
the population dynamics of ejther the red wolf or coyote while the two
species'range coex'isted for thousands of years along a line through central
Texas and 0klahoma. The abundance of farm dogs in wolf range in Minnesota 'is
not known to have resulted in dog/gray wolf hybridization (Mech, personal
connnun'ication). Indeed, according to Nowak (1972), the wolves of Texas and
Louisiana reportedly took a toll of domest'ic dogs.

The home range of a red wolf is undoubtedly dependent upon the quality of the
habitat in which it resides. Any discuss'ion of habitat quality is of course
based on cover, FrcJ availabifity, and terra'in features. Telemetry studies of



red wolves in Louisiana and Texas indicated that animals often traversed
areas larger than requjred for the purposes of securing food.,Shaw (1975)
reported in average home range of 17 sguare miles for two female and five
male animals involved in a study in red wolf range in t972. Riley and
McBride (1972), by systematic tracking of three adult anjmals for over a

year, estimated the home range of a red wolf to be 25 to 50 square miles. In
a telemetry study in 1974, recovery program biologists concluded that male
red wolves ranged over an area of about 45 square m'iles while the range of
females was somewhat sma11er, averaging 25 to 30 square miles (Car1ey,1975).

Under wild conditions, red wolves were found to be predominantly nocturnal,
with highest periods of activity being from 8:00 p.m. to midnight (Car1ey,
1975; Shaw,1975). Another period of activity appears to be from about
3:00 a.m. until dawn. During wjnter months, red wolves tend to become more
diurnal.

REQUIREMENIS OF THE SPECIES

As is true with any species, the survival requirements of the red wolf are:
(1) adequate food, water, and coveri (2)'its gene pool must be protected from
dilutjon; and (3) it must be allowed to exist without persecution by man. A

d'iscussion of each of these factors follows as they pertain to the red wolf.

Adequate Food, Water, and Cover

In examjning sites for a reintroduction attempt, surveys of the primary food
base of the red wolf is a critical requisite. Historical large and small
mammal surveys, annual commercjal trapper catch and interviews, harvest
surveys and hunter interv'iews, on-s'ite inspect jons that include track and
scat counts, call surveys, and actual trapping of small mammals on designated
survey routes are all techniques that y'ie1d valuable information as to prey
composition and abundance. Abundance of game and small mammal trails as

observed on foot and from aerial surveys, as well as night lighting, also
complement these efforts. 0nly by expend'ing considerable tjme on an area can
one develop the 'important "feel" for the actual prey base. Cover
requ'irements can be a more diff icult determination. The best ava'il able
information indicates that heavy vegetation js needed by the red wolf. How
much'is enough probably will never be answered until an actual long-term
rel ease 'is made. Based on known home range requ irements, the establ'i shment
of a limited free-roam'ing red wolf population will requ'ire a min'imum land
area of about 225 square mi1es (144,000 acres). The configuration of the
area, drainage and topography, distrjbution and abundance of prey species,
and l'ikely travel routes that the anjmals will utiljze w'ill determine more
precisely the maximum populatjon that any particular area can sustajn. The
144,000-acre figure should be vjewed as a plann'ing guide on'ly.

Gene Pool Protection

Since coyote-red wolf interbreeding became a factorin the demise of that last
remaining population of w'ild red wolves in Louis'iana and Texas, it'is of great



importance that this factor be carefully weighed. Obviously, a coyote-free
env'ironment would be ideal for any reintroduction attempt. Canid experts
believe that once a red wolf population is reestablished, other w'ild canids
wjll honor or respect the home ranges establjshed by respective family
groups. When family groups are maintajned, there js evidence that gray
wolves w'ill kill intruding coyotes (Fu11er et a1., 1981). The same
response mechanism can be expected of the rEd wotf. Regarding feral and
huntjng dogs, the problem of potential interbreeding is of a much lower
magnitude, and likely js not a factor. Packs of hunting dogs would s'imp1y be
avojded by resident wolves. Because deer or 'coon hunting is a seasonal
activity and dogs are gathered up at the end of the hunt, the jnteraction of
red wolves and hunting dogs would be considered a very minimal poss'ibi1ity.

Coexi stence I.l'ith Man

The degree to which the red wolf can exist in the presence of man is almost
entirely dependent on the att'itude of the human population of the selected
area. The red wolf is a high'ly secretive, nocturnal animal and was seldom
seen under wi ld condit'ions. The species recently occurred 'in an area of
Louis'iana and Texas wjth a relatively h'igh human population and very few
conflicts developed. The red wolf presents little direct threat to man, but
will occasjonally prey on domestic animals. Most of man's fears about
wolves, especially red wolves, are imagined. There are no recorded jncidents
of red wolves attacking man; indeed, the animals jn the captive breeding
program are on occasion handled for examinat'ion or treatment with little if
any aggressi ve behavior exhi b'ited by the wol ves. Potenti al rel ease s'ites
should not be excluded because of the presence of man unless that presence
poses a d'irect threat to the survival of the wolf . Many landowners 'in the
recent range of the red wolf expressed concern over the fact that the animals
would soon be gone from their lands.

ALLIGATOR RIVER NATIONAL I^,ILDLIFE REFUGE

0n March 15, 1984, nearly 120,000 acres of land jn Dare and Tyrrell Counties,
North Carolina, were donated by the Prudential Insurance Company to the
Federal government. These lands, now administered by the FWS as the
Alfigator R'iver National l^lildlife Refuge, comprise some of the finest wetland
ecosystems found jn the Mid-Atlantic Region of the United States. Major
natural communities in the new refuge include vast expanses of non-rjverine
swamp forest, pocosins, and freshwater and salt marshes.

Mainland Dare County is geographically a nnst un'ique land form. It is
bounded on the east, north, and west by broad, extensive expanses of water
made up of Albermarle, Croatan, and Pamlico Sounds, and the Alfigator R'iver.
The 6.5-mjle southern boundary of the county is connected to Hyde County.
The refuge is dn isolated, sparse'ly settled area with only two paved highways
providing a1l-weather vehicular access. Situated in the southern th'ird of
the refuge is the 46,621-acre Dare County Bomb Range, a major training
fac'ility of the U.S. Navy and the U.S. Ajr Force. Recent agreements signed
between the U.S. Air Force and the North Carolina Department of Natural



Resources and Community Development have designated a substant'ial acreage of
range buffer lands as reg'istered and protected Natural Heritage Areas. About
23,000 acres of the Prudentjal Insurance Company lands were retained by the
company in the northern portion of the refuge. Much of these lands have been
cleared and are now in row crop production (soybeans and corn), iust south of
U.S. Highway 64. There are three small communjt'ies on the mainland of Dare
County. These are Manns Harbor, Stumpy Point, and East Lake. The total
human populat'ion of majnland Dare County is slightly more than 1,000 people,
rnost of whom ljve jn Manns Harbor. The majority of the populace js rooted jn
the ways of the traditjonal waterman, with consjderable commercial fishing
and oystering originating in these local communjtjes. Huntjng and trapping
are also tradjtjonal ways of life and both are actively pursued.
Elevations on the mainland do not exceed 12 feet. Soils are generally
organic with only scattered pockets that are of mjneral origin. The
vegetation of the refuge is typical of the remainder of the county and can be
generalized as a vast, diverse wetland type. Much of the forests of the
refuge has been exploited in the past. Today, expanses of bald cypress
(Taxod'iurn distichum), swamp black gum (Nyssa aquatjca), blackgum
(@tlantjc whit. .edu"@ thyo'iges)
and--Toblolllline (P jnus taeda) typify the western portions of the refuge
along the Alf igator-RTGrl--These swamp forests grade gradually eastward into
extensive areas of pocosins that are best characterized by scattered pond
p'ine (P. serotina) and 1ow evergreen shrubs over wet peatlands. Some

commerEiaT-Togglng continues, especially for the Atlantic white cedar.

hl'ithjn thjs complex wetland system is found a diverse and un'ique fauna.
Black bear (Ursus americanus) are common throughout the refuge.
l^lhite-tai led-?eer -(Tdoco'ileus virginianus) are present in moderate
numbers, and evidenTff-tfie-nortlErnmosT population of endangered American
alligators (Alligator m'ississipp'iensjs) are also present on the refuge in
I ow numbers . ThE- enEa@ed woodpecker (P'i coi des boreal !s )

occurs 'in remnant numbeis in the southern portion of tEe retugel- go6e-ats

(Lynx rufus floridanus) appear to be relatively common throughout the
rEFuge, as aFE raccoofr-s (Procyon lotor), mink (Mustela vjson), grdY
f o x e i ( U r o cyo n c i n e r e o ar gEn t e u s f , 

-anilr i v e r ot tEi-(L u t re-E-an ad e n s i s
I ataxinaJ.-l-r@of free-roaming domestic goats (Capra
EirausT-js found in the low shrub pocosins in the southern portions of the
Fefuge and on the bombing range.

The marsh rabbjt (Sylvilagus palustris) is common on all refuge lands but
is most abundant in areas-edjacenT toc'learings, roads, and other open sites.
Gray squirrels (Sciurus carolinensjs) were found to be surprisingly
abundant, especiETll--in Tlose -dreas of the refuge domjnated by mature pond
p'ine, where it obviously forages extens'ive1y on pine cones. Muskrat
(0ndatra z'ibethica) are abundant'in ditches and canals and in the Roanoke
marsfiel wfiTTe beaver (Castor canadensis) are ev'idently present in low
numbers in the southern portion-oT-Tle refuge. The nutria (Myocastor
coypus) occurs in small numbers along the most northern reaches of the



Extens'ive small mammal surveys on majnland Dare County were conducted on
contract to the FillS by the North Carol'ina Biological Survey (Potter, 1982).
This informatjon was augmented by approximately 1,500 trap nights run by FWS

and Biological Survey personnel in the nearly impenetrable Mashoes Pocosjn
north of U.S. Highway 64 during the January to March period of 1985. The
results of these surveys indicate at least a moderate to hjgh populat'ion of
small rodents represented by such species as the white-footed mouse
(Peromyscus leucopus), golden mouse (P. nuttallj ), and the
southeastern shrew (Sorex longirostris). Approximately 100 miles of canjd
surveys were undertaken jn an effort to determ'ine the feral dog and exist'ing
wild canid population on the refuge. Thjs particular census, run during the
January to February period of 1985, 'invoived the sol'ic'itation of
vocal'izatjons by the use of an electronic police sjren (McCarley, l97B;
McCarley and Carley, 1979). Th'is technique has been proven successful in
determining whether wild canid offspring are traveling with their parents,
and, if so, provid'ing an jndicat'ion as to how many animals are present
(Car1ey, 1973:, hlengar and Crjngen, 1978). Results of these surveys jndicate
the absence of coyotes, feral dogs, and other wild canjds.

Master planning for future refuge operations is essentially completed. A
l'ist of refuge obiectives has been developed as follows: (1) protect'ion of
the refuge's unique wetland habitats, (?) protect'ion and management of
endangered species, (3) management and protection of the refuge,s black bear
population, (4) waterfowl conservation, (5) protection and management of all
other wjldlife categories, including game and non-game species on the refuge,
(6) consumptive use of the natural resources of the refuge (hunting, fishing,
trapping, firewood cutting, etc.), and (7) non-consumptive use of the refuge
(camping, hiking, etc.). A series of four public meetings was held'in the
area and input solicited on how the local populace views the new refuge, its
proposed objectives, and future management. Several sal'ient points surfaced
during these meetings. One js that the local people are very much jnterested
in this refuge and how it is to be operated. This v{as evidenced by the size
of turnouts and the input received at each of the four meetings. Secondly,
the consensus seems obvious that the peop'le of Dare County want to continue
trad'itional usages of the property as much as poss'ible. 0n the other side of
the issue, the frank expressions on the part of the publjc to abide with
eventual refuge management decjsions were most refreshing.

One of the uses presently being made of the refuge js the tradjt'ional method
of huntjng deer by running packs of dogs into inaccess'ible habitat and
fIushing deer from this thick cover. The compatibifity of this hunting
method to overali refuge obiectives has not yet been resolved. It is thought
that dog-deer hunting would not be detrimental to the establjshment of a red
wolf populat'ion on the refuge.

REINTRODUCTION PHILOSOPHY AND STRATEGY

It js general'ly assumed that reintroduction of a species simp'ly requires the
release of animals into a suitable new environment. However, reintroductions
are more complicated than assumed in that there are numerous consideratjons
that must be addressed prior to release. These concerns 'include subtle



balances with'in the ecosystem, the nature and abilities of the animals, a

means of determ'in'ing the'impacts that the re'introduced species may have on

the environment, public understanding and acceptance of the obiectives of the
program, and 1elal and admj ni strat'ive responsi bi I i t'ies .

It has been determ'ined that reestabljshment in the wild js the on]y neans by

wh'ich the red wolf can be preserved as a naturally occurring element of our
natjonal heritage. The red wolf, which is biologically ext'irpated from the
wi'ld, is worthy-of rejntroduction, and-the knowledge and techniques required
to accompl'ish such a task are now avaj I able.

Several strategies have been advanced regarding the rejntroduct'ion of the red
wolf. One calls for the use of jslands along the Southeastern Coast of the
Unjted States. Many of these'islands, with thejr typically small size, could
probably accommodate several pairs of wolves. Such an introduction was

proven ieas'ible wjth the release of four tjmber wolves on Coronation Island
in southeastern Alaska in 1960 (Merriam, 1964). When striving for the
recovery of an endangered species, however, island populations fail to meet

several stringent needs. The most important 'is that the small s'ize of these
'islands fails to allow for the genetic heterozygos'ity that this species
desperately needs. To overcome this prob'lem, offspring o! animals would have

to'be captured from one jsland population and'introduced jnto another to
reduce as much as possible the problems wjth jnbreeding. The use of islands
for jntroductions'is therefore cons'idered feasible only for short periods of
t'ime to "acclimate" animals to the wild or to conduct special experiments or
stud'ies .

The other strategy, and the one consjdered most desirable, is to introduce
mated pa'irs into-iirge, unconfjned mainland sites that will allow the natural
laws oi the ecosystem to control the wolf population. Such controls permit
the establjshmenl of a social structure through natural selectjon. 0n1y
through this selection process can a population truly become wild and

self-iustaining and thus satisfy the obiectives of the recovery p1an.

Scjentifjcalty, ttre establ'ished population would also provide the opportunity
to study a naturally occurring population of red wolves, thus afford'ing an

opportunjty to record much of the information about this species that was not
recorded in tire past. Such 'information would be essential in attempting
other reintroduciion efforts elsewhere. A populatjon would be considered
established when offspring born in the wild on the site are themselves
determined to be produc'ing offspring.

The Alligator R'iver National l^ljldl'ife Refuge possesses many unique
characteiistjcs that make it a primary candjdate for a red wolf
re'introduction attempt. Indeed, there may not be another area wjthin the
histolic range of the species that has the attributes of the Alligator.River
Refuge. It ind adjacenl Department of Defense lands essentja'lly comprise a
1arg6 peninsula and as such provides reduced access and would restrjct the
mov6ment of introduced red wolves. It'is large enough for establ'ishment of a

number of family groups which would aid jn avoidjlg lnbreed'ing. It has a

substant'ial prey Uase that apparently sustains only limited predation by
black bears, bobcats, grdJ foxes, and great horned owls.

10



The reintroduced red wolves would have to become a part of the'ir neb/

environment and be acceptable to the ongoing and long-term management
programs of the refuge. It js essential that thjs condition be clearly
understood, for the ultimate recovery of the spec'ies depends on the
reestablishment of three self-sustaining populations withjn its historic
range. If an jn'itial rejntroduction is tempered by significant changes jn
other management objectjves to accornmodate the red wo1f, then little hope can
be extended to other Federal land managing agenc'ies that an introduction onto
thejr lands would not also d'isrupt their programs. It 'is the sincere belief
of all the biologists who have worked with this species that the red wolf
will make it on its own, if only provided the chance to do so.

Because of the uncertajnties involved with the release of a predatory animal
jnto a wild environment, it must be understood that the first five years of
an introduction effort wjl'l be considered experimental. During this period,
key elements of the refuge ecosystem will be monitored as well as the wolves
themselves. If serious confljcts arise, the project must be subject to
cessati on and the an'imal s removed .

In the 1978 one-year experimental release of red wolves onto Bulls Island of
the Cape Romajn National I^l'ildlife Refuge, it was clearly demonstrated that
b'iologists were able to monitor the activjties of the animals and recapture
the wolves under varying circumstances (Car1ey, 1981). It was also
demonstrated that public support for that project was obtained by full
divulgence of the purpose, procedures, strengths, weaknesses, and progress of
the project. Publjc support for the experiment was paramount to its success.

In an effort to perm'it reintroductions of this type, Congress amended the
Endangered Species Act in 1982. This amendment now allows the release of
endangered and threatened anjmals under the special designation of
"experimental," if such releases are deemed necessary for the continued well
being of the species. The "experimental" designation must further be defined
as e'ither "essentialrr or rrnon-essential ," w'ith a special clause that allows
the jnd'ividual anjmals to be treated as a threatened species. Furthermore,
red wolves released onto the Alligator River National l^lildlife Refuge would
have to be treated as "experimental" but with the full protection of
Section 7 prov'ided so long as the anjmals or thejr offspring remain on the
refuge. Any of the original animals or thejr offspring that leave the refuge
and enter private lands during the initial five-year phase of the project
would be captured by the Fl^lS and probably returned to the captive breeding
program. Anjmals that leave the refuge to other lands, such as Department of
Defense lands, would be considered as a species proposed to be listed for
purposes of Section 7 of the Act. Th'is means that other Federal land
management agencies would have to confer with the FWS on thejr activjties
that might jeopard'ize the wo'lves, but the results of such conferences would
be strictly advisory to the other agency.

It is proposed that, dur"ing the five-year experimental phase of this project,
the sponsors of the rejntroduct'ion will exert every effort to recapture any
red wolves that leave the confines of the Alligator River National l,ljldlife
Refuge. If, after the five-year phase, the reintroduction effort has proven
successful, the animals will remain as a threatened species and will be
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consjdered to be an integral component of the refuge ecosystem. The special
rulemak'ing concerning des'ignation of an.imals on other lands will contjnue'in
effect on an indefinite basis.

PROJECT OPERATIONAL GUIDELINES AND PROCEDURES

In view of the compf icated and controversial nature of this proposal, it is
essential that clearly understood and mutual'ly agreed upon operational
guidelines and procedures be established. These are as follows:

1. The FI,JS has sponsored four public meetings in the Dare County
project area to sol'icit public input on the refuge master plan and
the red wolf proposa'l and consulted in deta"il with the North
Carol'ina t,,Iildl t'fe Resources Commiss'ion (NCllJRC).

2. Individual wolves selected for experimental reestablishment on the
A1'ligator River Nationa1 Wil dl if e Ref uge, as wel I as al I subsequent
offspring, will collectively be classified as an "experimental
population" under the Endangered Species Act. Spec i al regulat'ions
wh jch wil I perm'it their management and integration w'ith other State
and Federal programs will be developed by the FWS'in cooperation
with all jnvolved agencjes before being published jn the Federal
Register.

3. During the last year, four mated pairs of wolves will be transported
to the ref uge accl'imated 'in hol ding pens for 6 months, and there
three pairs will be released. One pair will be held in captivity as
a "back up." If the releases are successful, the next year 2 more
pairs will be brought to the refuge, acc'limated for 6 months, and
re I eased .

4. The red wolf will be considered as being establjshed on the refuge
when off spring born jn the wil d to the origina'l1y re.introduced
wolves are themselves determined to be reproducing.

5. Should the orig'ina1 wolves or their offspring leave the refuge
during the five-year experimental phase, project personnel will be
permitted by the NCTJRC to attempt to capture the animals.

6. The project wjll be considered as an "experimental" project for a
five-year period, during which time the wolves will be closely
monitored and studied and their status evaluated. At the end of
five-year experimental phase of the project, the entire Alligator
River National [.lildl'ife Refuge reintroduction effort will be
reviewed by the FWS and the NCWRC and a decision made concerning the
success of the project and the desirabi'l ity of continuing the
program determined.
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INITIAL PREPARATIONS

Public Information

Because the word rrwolf" attracts considerable public interest and typically
surfaces chjldhood impress'ions of these animals, it is absolutely imperative
that factual jnformation be distributed. A previous attempt to reintroduce
the red wolf in Kentucky and Tennessee failed in part because public
awareness of the project was very sketchy. Informing the public in the Dare
County area of the true nature of the red wolf and the need for the
reestabljshment project is paramount to the success of the effort. This must
be done object'ive1y and honestly and supported strictly by experience and
fact.

A Fl,lS information specialist will be responsjble for coord'inating public
information activities of the project. A methodology wi'11 be developed that
will opt'imize dissemination of information to the public, assjst jn actual
d'issemjnatjon, and direct inquirjes from the public to the proper
authoritjes. The news med'ia and local outdoor writers will be encouraged to
write articles about the project, and local newscasters w'ill be given advance
notice of project actjvities.

Publ ic Meetings

0nce the publ i c jnformat'ion program
time, the FWS will sponsor a series
antici pated that pract jcal ly a'11 of

has been active for a selected period of
of at least three pubf ic meet'ings. It js
these will be held in Dare County.

The purpose of the meetings will be to inform those attending of the nature
of the proposed project and record comments expressed by the public. It is
at these meetings that every effort must be expended to engender the support
of the 'interested populace. If publi c support is general ly not ev'ident, then
the prospects for the project are greatly reduced. It is cons'idered
imperative that the public support the reintroduction attempt.

A most cruc'ial stage will be the final review of the proposal by the F[^lS in
concert wjth the NCWRC. If public support js obvious, then the chances for
the ultimate success of the proposal are great'ly enhanced. Project
coordjnators will revjew public meet'ing results and determine if any
suggested changes in the proposal can be made. The final decision to elther
proceed with the proposal or abandon the effort w'ill be made by the Regional
Director of the F[^lS in consultation with the Director of the NCWRC.

REESTABLISHMENT PLAN

Once approval of the project 'is rev'iewed, several strategies wi I I be
in'itjated sjmultaneously. These include (1) adm'inistrative efforts to
fulfill the conditions of the proposal itself, (2) acceleration of the public
information program, and (3) preparat'ion of the reintroduction site.
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Adm'in i strati ve Eff orts

The Ft,lS will develop an environmental assessment and a spec'iai rulemaking
package for the relisting of those experimentally reintroduced anjmals and

the resulting populatjon whjch will'include specific regulations permitting
management of the wolves. An intra-Service Sect'ion 7 consultation under
Section 7 of the Act w'ill be conducted to ensure that the act'ivity is not'likely to jeopardize the contjnued existence of the species. Endangered
spec'ies and necessary State permits wjll be obtained. Necessary contractual
agreements between the FI,JS, the U.S. Air Force, and the State of North
Carolina wjll be developed and executed. Fund'inq needs for a proiect of this
size will be forthcoming through either directed endangered species monies
of, if the NCWRC so chooses, through their Section 6 Cooperative Agreement.

Publ ic Information Program

The period of tjme from project approval to actually bringing mated pairs of
wolves to the refuge for acclimat'ion and eventual release will attract a

great deal of interest by the news media, much of wh'ich will be national and

even jnternatjonal in scope. Similar interest can be expected after releases
are made, with a gradual tapering off after theinitial three to five months.

Preparation of Reintroduction Site

Acclimation pens will have to be constructed on the Alligator Rjver National
Wildlife Refuge prior to the recejpt of the first mated pairs of wolves, and
project personnel w'ill have to be trained in the care and handling of the
animals durjng the s'ix-month acclimat'ion period. In addition, a radio
telemetry tracking system will have to be assembled and personnel trained'in
jts util'ization from mobile and fixed ground stations, as well as jts use when

tracking from boats or ajrcraft.

Specif ic act'iv'ities to be followed jn a red wolf rejntroduct'ion at Alf igator
River Nat'ional |^Jil dlife Ref uge are now presented in detail . A sequenti a1 ,
hypothetical series of dates is utiljzed for descript'ive use on1y.

Prey and Predator Surveys

Upon approval of the project, surveys will be jnitiated to determjne the
status of selected key prey species and resjdent predator species on the
refuge. These pre-project surveys w'ill not only serve to assist the refuge
manager in better determin'ing "what's on this new refuge," but would serve in
any post-project analysjs of impacts the red wolves are having on such
species as deer, marsh rabbits, bobcats, and foxes. Monitorjng of selected
prey and predator spec'ies wou'ld continue, probably through the five-year
experimental phase of the project.

Personnel needed to carry out the various project fjeld act'ivjties will
probably be secured under a contract with a qualified un'iversity ut"i'lizing
under-graduate and graduate students. Serv'ice personnel from the refuge staff
will provide general guidance and assistance as necessary to students
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conducting the work, and will ensure that activities are compatible w'ith other
refuge programs. Endangered Spec'ies personnel from the Asheville, North
Carolina, Fjeld Station will be responsjble for overall project coordination,
general supervision, and dlrectjon. It is expected that after the first 45

days from release date, the need for FHS overv'iew will be minjmal. One PhD

candidate with considerable experience and with leadership qualjtjes would
logical'ly be responsible for the field proiect on a day-to-day basis. Several
graduate students at the master's degree level would provide the bulk of the
I abor required.

It wj I I be the Fl'lS Endangered Spec'ies F'ield Station project coord jnator's
responsjbil'ity to see that all necessary equipment and supplies are available,
that the wolves are properly maintained during the acclimation period, that
required monitoning of the released wolves and the ecosystem are carried out,
and that all involved parties are kept jnformed. In addition, the project
coordjnator will control the access and'involvement of any parties desiring to
participate in the program. A local veterjnarjan will have to be contracted
for services on an "as needed" bas'is. He or she will be respons'ible for
providing general health care of the animals throughout the accljmation period
and for the potential care of injured animals retrieved after releases are
made.

Sel ect'ion of lrJol ves and Accl imati on

lrJolves used for experimental reestablishment will be selected from the
certified breeding stock of the FWS Red t,Jolf Recovery Program. Factors that
will be considered in the selection of animals will include age, health,
breeding history, behav'ior, and physical traits representative of the species.

Early jn October 1986, four pairs of mated wolves will be commerc'ia11y
air-freighted to Norfolk, Virg'inia, using shipp'ing procedures established by
the Red Wolf Captive Breeding Program. Animals would be taken by F['lS truck
transport to the Alligator R'iver Natjonal I,Jildl'ife Refuge. Each pair of wolves
wjll be placed in a holding kennel attached to their assigned acclimation pen.
After 48 hours of getting accustomed to the'ir new envjronnent, they will be
allowed entry into their 50- by 50-foot acclimat'ion pen where the an'imals will
remain until release the followjng spring. Security of the accljmation sites
will be a F[.IS responsibifity, and sites will be manned around the clock by paid
workers with two-way radio capab'i1ity. Refuge personnel will be g'iven
emergency procedures to follow 'in contact'ing the project coordinator, contract
veter jnari an, and des'ignated NCTJRC and other FWS personnel .

The four accl'imation pens wjll be constructed jn an jsolated wooded area. Each
50- x SO-foot pen will prov'ide adequate space for one pair of animals. The
pens will be 8.5 feet high and will have a 3-foot w'ide "ground w'ire" buried 6
inches below the so'il surface around the ins'ide perimeter of the pen. The
wolves will be fjtted w'ith temporary radio collars and capture collars just
prior to their release into the acclimat'ion pens. This procedure wjll permit
the animals to get used to wearing the collars, w'il1 prov'ide experience for
workers'in the utilization of radio telemetry equipment, and would make

recovery of escaped anjmals much simpler.
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0nce jn thejr pens, access to the sites will be restricted and human activity
kept to an absolute mjnjmum. The wolves will be majntained according !9
guidelines provjded by the Red t,lolf Captive Breeding Program. They-wi11 be

fed and watered each day, at which time thejr transmitter signal will be

checked to make sure'it js working, exam'ine their pens for s'igns of possible
"digging out," and make sure the animals are actjve and healthy. Fecal
samples will be collected at'intervals to check for evjdence of internal
parasites. The animals will be fed for the fjrst several months as they were
jn the captive breedjng program. Around January, however, they will be
injt'iated to unskjnned but evjscerated carcasses of primary prey species
found on the refuge. Thjs procedure will be jncreased monthly until the
an jmals are subsisting who'l1y on l'ive and dead prey species.

Rel ease

Spring is selected as the best time for a release. It has given the wolves
seven months to adjust to their new environment. Thjs was found to be a

critjcal element in the Bulls Island experiment'in 1978. It also'is the
period of the year when more young and less wary prey specimens are
avajlable. This jn turn wjll prov'ide the wolves greater opportunity to gain
experience jn the capture of prey and improve hunting techniques as prey
become less available and more wary. 0f the four acclimated pairs, three
will be.released and one pair will be selected to remain in captivity as a

"back up" for animals that might be accidently iniured or killed.

Rel ease Locati ons

At this tjme it is felt that the release areas for jndividual pairs should be

widely separated so as to avoid potential territorial conflicts during the
early part of the project. In addition, areas selected for release should be

accessible to radio tracking vehicles and yet not have excessjve public
vehicular traffic. Potential release sites in the spring of 1987 include the
dense pocosins north of U.S. H'ighway 64 and the general area between Manns
Harbor and Stumpy Point known as the Roanoke Marshes. Animals would be

released as pa'irs over a staggered period of five to s'ix weeks. Specific
release points for the additional two pairs a year later (spring of 1988)
will be selected on the bas'is of territorial information and other data
gathered from the first three pairs.

About a month prior to release, each animal will be fjtted with a new dual
system transmitter collar. Actjvating the transmitters a month prior to
release will allow personnel suffjcient tjme to monitor the units to ensure
thejr reliability. The "dual-transmjtter collar" prov'ides a safeguard to the
radio transmitter system, allowing personnel to maintain contact with an

an i mal even i f one tr an smi tter f a'i I s .

At the present time it is anticipated that much of the early tracking of
released animals will be done from a fixed-wjnged FWS or rental aircraft. The
density of the vegetation throughout much of mainland Dare County w'i11 hand'icap
signals generated from the collars worn by released wolves. After release, jt
is anticipated that animals wjll be tracked contjnually for the first several
weeks, or until the wolves have establ'ished predictable movement patterns.
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After the mated pairs have establ'ished defjnite home ranges, radio monitoring
will be reduced to three times a week. To better understand the behavior of
these animals, and their poss'ib1e impact on the area, jt will.be necessary to
monjtor them intensely from t'ime to time. Additjonal monjtoring techniques
wjll be employed, such as the collectjon and examjnation of wolf scats.
Injtially,'in the jnterest of not d'isturbing scent markjngs that may

delineate the boundaries of the wolves'new territories, most of the scats
wjll be left in p'lace and only grossly examined for prey content (Peters and

Mech, 1975; Rothman and Mech, 1979). Later, scats will be collected for
laboratory examination of prey content and evjdence of internal parasiles..
By systemltically collecting scats throughout the year, personne'l should be

able to determ'ine primary prey species that the wolves are utilizing on a

seasonal basis. Another type of observation on the animals will involve
solicitatjon and recording of their vocalizations (McCarley, 1978; McCarley
and Carley,1979). Details of thjs procedure have been noted earlier in this
proposal during systematic wild canjd and feral dog surveys of the refuge.
Because many wo1 ves have di st j nct vo j ces and vo'i ce patterns , i t 'is of ten
possible to jdentify 'indiv jdual animals in the wi ld uti 1i zing th'is technique.

Recapture Techniques and Procedures

Equ'ipment and procedures for recapturing released red wolves wiII be

avai I able throughout the project. Recapture techniques wi I I 'incl ude

radio-activated capture collars, tranqujlizing darts, modified 1eg-ho1d
traps, and tranquj I i zer bai ts.

Whenever recapture of an animal appears warranted, to expedite the effort, a

helicopter will most ljkely be brought jn and the animal tranquil'ized.
However, all available capture techniques will be cons'idered in the light of
circumstances and the objectives of the specific recapture effort. Capture
techniques utilizing a heficopter were appljed in the 1976 and 1978 Bulls
Island red wolf projects and were proven to be hjghly reljable and feasible.
The dense vegetation of much of mainland Dare County would prove djfficult
for this technique, but the capability of the capture collar would eliminate
these problems. It appears that in most jnstances, a heficopter would still
be employed jn the retrieval of tranqujlized red wolves.

Sub sequ en t Years' Act'ivit'ies

The results of first releases will be continuously evaluated and changes made

to the nethodology as necessary. If the fjrst year's releases are
successful, two more pairs wi1'l be transported to the refuge in the fa11,
acclimated, and then released the next spring. The back up pair may continue
to be held in captivity or released, as appropriate.

EFFECTS OF t,lOLF REESTABLISHMENT

The reestablishment of a populat'ion of an extinct-in-the-wjld species such as

the red wolf would attract significant national attention to Dare County, the
State of North Carolina, and the Fish and l,J'ildlife Service. This attent'ion
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would likely draw some rnembers of the public to the area for vacatjons and a

variety of outdoor recreational pursuits. It would also attract some who

simply-want to be in an area with wild wolves as "neighbors." Thjs
nonconsumptive use of a resource could become a major use of the refuge
through camping, hiking, and canoeing. These thoughts are based on reports
from Algonquin-Provincjal Park, Ontario, Canada, where the park's gray wolf
populatjon attracts thousands of people each year who come expressly to hear
wolves howling (Kolenosky et al., 1978). A successful reestablishment,
however, would have greatei-merit than iust public appeal. Such a success
would be a major move in recovering a species that for all pract'ical purposes
js nearly ext'inct. It would underscore the capability of Federal and State
agencies to work cooperat'ive1y under very djfficult circumstances for the
common good of a unique critter that has been absent from eastern North
Carolina for over a century.

0n the negative side there wjll always exist the poss'ibi'ljty that an animal
may get off the refuge and raid a chjcken coop or k'ill a goat on private
landi. If this should occur, special provisions 'in the "experimental"
regulation will allow for the removal of offending red wolves.
Realistically, this is not expected to be a problem.

Based on experiences wjth the Land Between the Lakes proposal in Kentucky and

Tennessee (Carley, et al., 1983), envjronnental groups may cha'llenge the 
_

issue of public hunHng'-on a refuge that is being used for an experimental
red wolf project. If successful, an injunction could close deer hunt'ing for
a year. It is believed, however, that by enlisting the help of these various
groups early on after project approval, such potential conflicts can be

avojded. The experjmental designation, as clearly stated by Congress jn the
1982 Amendment to the Endangered Specjes Act, was designed to expressly avoid
such Section 7 conf l'icts.

BUDGET

Due to the many variables that mjght be encountered, defin'itive budget
estimates have not been fully developed. Actions that would increase
estimated costs of the proiect are: (1) tl're recapture of animals for
transmitter replacement, (2) the return of animals to the captive breeding
program, (3) the replacement of anjmals, and/or (4) temporary suspensjon of
the-project. Based on preliminary data, jt is thought that the five-year
project could be accompl'ished with a budget of the follow'ing magnitude:

FY 90
$100,000

FY 86
$3m-oo

FY 87
$13t,-ooo

FY 88
$135;0-0o

FY 89
g10m-00

It should be stressed that the success of the project would lead to a reduction
jn fund'ing presently requ'ired for maintenance of the red wolves in capt'ivity.
Costs for-the first yearinvolve primarily pen construction, travel, security,
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and . Costs for the next 2 years include full project
activE-iestransport and feeding of wolves; radio telemetry equipment and
aircraft time; securjty; a full time refuge biologist and other refuge staff
t'ime; and travel. Costs for subsequent years are expected to decline; this
wjll be determined more precisely as the project proceeds.
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