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The Preservation of a Species

“wThe crux of the Prairie Chicken’s problem 35 the erux
and the thesis of all wildlife conservation, The thesis i this—
wildlife abundance or scareity is fundamentstly a fenetion of
hiskitat suitability. This & a thess seemingly simple and
wwvions, and wet i has deken a strangely long vime 1o gain
acotprance and & today still vielently ssgued in soeme wildlife
imterest centers... The hisiory of the Praivie Chicken after the
fiime of hivnan settlement iz a particulady brilliant expositiog
of the habitat theory since it Hlustrates how 5 special kind of
habitat encouraged fiest the dominance and Tarer the secession
of omie species...

“In s finality the Chicken habitat shrank primarily to the
Buena Vista Drainsge district in Portage County, Heps the land
was good emough o maintain farming of the grasstand
type—reseitloment followed by forest was not to be the
picture, Here were some S0,000 scres of open Jand devoted to
fess ntensive farming including the blue geasy seed industiy...
Once again the accident of man™s land use Buy et up a
sezsonable facsimdls of Pralrie Chicken habitat, Here ths
Chicken somtiried to thrive and here he i Tiving today,

“The size, then, ik closed-bui not tght. Thete are people in
Wisconsin sed elewhers who insist that men shall never
sotlly close the vise on any of per remminiag species. There
are these who believe that Wy con create i the (utae amd o0
porpase that hospitable habitat which was ereated by ancident
in i past.

“Toward this and Wisconsin hag 4 long and Jistinguished
resird in Prairie Chisken stadies. Stadting in 1928, 3 sevies of
brillisnt rescaichers have been working on the Wisconsin
Prairie Thicken Investigation. Alfred Geoss, Franklin Schimidt,

PAUL 1. OLSON

Wallace Grange and Dhis. Frederick snd Frances Hamerstrom
sre somg of the menes. Because of vhis program it can be said
that we koow more showt the Bfe history, habits and
requirementz  of the Praisie Chicken than of aony other
Wisconsin gage hird.

“fee 1957 came the publicstion of 4 Guide to Puirie
Ehicken Manggement by the Hamerstrooy-Matizon pescarch-
ponggement teame. Hers was 8 ressaschbased plan of such
excellesce that # immmodistely received international seclsim
a5 weell 55 the awsed of the Wildiife Society s the distinguished
and original comizibution of 1957, This plan, slong with the
administentive policy selative o the Chicken which had been
adopted by the Conservation Commission in 1953, Formes the
buasis of & resbistic Prajric Chicken program i Witsonsin.

“Unigiee 36 the Hamestrome-Mattson plan & the idea of
‘ecologien] pattecning’~the motion of o scatterpatie
grassdand reserves integrsted dnjo 4
munaity. These res
caver, long demonsttated as the weak link in the Praire
Chicken Nife chain. Summer food &5 fosnd i the geain and
clover fields of the famming comemnity and winter food which
i newly sdeguate can gasily be supplemented with food
pafches. Although wimter cover & of some Imporanis,
Chickens with their snow burrowing habil cn ke 3 ot of
wintee. Space sufficient to it the opes-skics requirement of
the bind is now present in reasongble amounts and is due to be
inereased ax the phan works out. Bad weather, especially at the
citical nesting time; the old enemy, brush, and the new
enamy, billined table clean grazing by the new beef industry~
these sre the eeal threats remsining.
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“The Hameestrom-Mattson plan, shen, calls for scquisition
of giasslod feserves in the segtter paticrn by private puschase
followed by loag teom bease of these ressrves to the Conserve-
Ao Depactment. The Depadiinent would sthen “manage’ the
lands Bargely by controfling the brash. The bease meney would
supply tox funds to the cwners to pay the loesl eonananity.
Thus the plan would escape the stigma of being 4 parasite on
s abrendy strained sonomy.

“&iter o dow start, the soguisition program has teeently
snowballed. Seversl paechases of forty 1o sixty acres wore
myde by private individuals as early ag 1954, and these ware
foltowed by puschases under the leadership of the Wisconsis
Conssivation League and the Wisconsin Sowiety for Oenie
thotopy. The tempo picked up markedly in 1259 with the
formation of the Peairie Chicken Foundation, 3 tax exempl
subsidinry  of the Dane County Conservation Leagme of
Madizon., After an Investment of Qightly moee than 5500080
this organization now owns 1641 acees. Basly in 1961 & new
and dartlingly vigarous organization was formed--the Society
of Tympsnuchss Cupide Pinastus—homebased largely
Mibwaukee, and before last il this wpanization had com-
pleted & 2000 purchase, Altogetber 3,283 geres have pow
[1962] been acquised, and plans continse for Forther acquisi-
Hon.

“The response to the Peairie Chicken's dilerma in Wiscon-
sis Fieg Boen gradifving apnd widesprend. The Prairie Chicken
Foundstion for scample, fes members @ fiftesn states, as
wildfife people from many mreas, catching the imagination of
the pla, have given &id, This widespread interest, this
generons spending, s testbmony fo the onate deconcy of

PRAIRIE
CHICKEN

sparismen wnd smtoee groups onee they  understand  the
prablem,..

“In 1957 A4 Gufde o Prafre Chicken Manggorment was
comeluded with 1he stutement, The Pradeie Chicken can b
Wisconsin—but only if action is taken now'. Since
1957 muech sction has taken phace but 5t the same time thees
i stil] 2 geeat deal (0 be done. That it witl be done there is oo
doubt in the minds of "Chicken people’ who itk showt the
monument af Wyalusing State Park to the passing of the
Passenger Pigeon, and who promise with high vesolve that
therse will not be seother such menument in Wisconsin™®

The total land scquired it now 10,806 aeees {Pig. 1)
Contributions heve come from a large mumber of people,
primarily through the Frairie Chicken Foundation (Madisen}
and the Society of Tympanuchus Cupido Pinnatus, Lad,
{Mibwankez),

The future of the Feairie Chicken i now asured, a3 searly
a5 one can fake such a prediction i 19731 The Hamerstroms
aid the prairie grouse project have been tnstramental botb in
sefting wp a mansgement plan based oo sosid research, sad i
obtaiming lsnd on which to put it to work, Result: the
preservation of 3 species!

*Feoan: The praieie chicken, 3 svmbot of o Jand as it used
o be. Wis, Tabes and Trails 3012830 (19623).
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massssesss [N T RO DUCTION s

Wisconsin hos had an exceptionally
long histany of praieic grouse research,
Begun under the Conservation Depant-
ment s 928, & has consinued
{despite oecasfonal interruptions)
the Department of Naturad Resouroes
and sometimes ueder the auspices of
The Elniversity of Wisoonsin st Madison
or a1 Stevens Point, The Department
of Natural Resourees” formmal progiam
of praine provse seserch soded in
Joriuiey of P9F2; cuerent work is heing
somtinued by the University of Wis-
consin gt Stevens Poind.

When the progrosm s begon in
1928, snder the direction of Alfred O,
fiross, the prairvie chicken
{ Togamuchus cupido pimmatus aud
the charpeiailed grouse {Pedivecees
phasisnellns  compesteie)  were  ime
portant ganee birds in Wisconsing, amd
the progmm was originally pointed
toward the mmnsgement of huntable
populations, 1t & an scouate reflec.

tion of recent changes in the wordd of

grause and men that ducing the yews

of ouwr study the emphasis hos been 1o
save 4 species, the praidie chicken, that
i5 being mpidly croveded fowsed oxe
firpation by the pressures of modem
SOCIREY.

This separt eovers the hightights of
o part i the Department of Matursl
Respures” peogram. 18 38 an intesing
geport. 10 stands betwesn oup Fibal

Repart for Wisconsin Pittwsane
Robertson projects W3R, W-TRR,
s W14 E-R am e

loss technical book on the prairie
chigken which we propose to write.
The Fipal Report is imited to about g
Yt dozen copies of extramely nrrow
distribution: the book iz several wears
Froem publication. There swems son-
sidereble poiat, therefore, in 2 bulletin
now 1o make gwailable the technicsl
material on which the later book will
be partly bosed.

It i 2 condensed statement, almost
in summary form, of ihe moest
porant sl sl wgiblished findings
of our rescarch an prairke chickens in
Wisconsin from suumn 1948 theough

1971 {plus some still enslior workk:
saseatially ihe Fingd Report shiphily
medified. Severdl papers have alrsady
been published on paris of pur o
segrch and thielr daty will gonesally ot
be repeated here. Some are referred to
in the fext and o are Dered W@ the
Appendix in osder fo bring topether 5
resopd of the whole study.

Becawse of the specisl purpese for
which #he Final Beport wag weitien
and hecavse we plas b axpand on this
imaterial Tater, this bulletin doss nod
foltow standasd Foemat. Gar purpose is
simeply tn make the data available to
others, and we have not Followed the
wapal practive of seviewing the Heers-
ture and nelating our wonk to other
fimdings.

Thiz bulletin includes matesicl on
the prateie chicken past of our study—
of population  irends g shown by
annual display ground counts, and on
preeding behavior, movements, tora.
over, and changes in habiiat over a
long peeind of yegrs,

e BOOMING GROUND SURVEYS s

§ Methods

% Findings
Booming Ground Connts
Huena Vista Marsh
Plainfickd Area
Areg West of Btevens Point

& Dicussion

13 Swinznary

METHODS
A fow defivitions are pecessary, 33
fusllenwes:

1. Booming  grodnd-a  display
ground used by fwo or miore prairic
chicken cocks, Exceptionally, a for-
merly  well-established  Booming
ground dwindles o one coek, ot we

still eount it as s booming grownd.

2. Regularly weed display ground —s
display ground o which the coeks
eome daily dusing the display season.

3. “Regulars”—the individeal cocks
that come daily to the remnlarly osed
groonds, Barsding stwdies have shown
thit these aee actuslly the same binds
from day to day. The number of coks
on 3 display ground oflen wiries
shightly Erosn day 10 day, w0 that & &
sometimes impossible 1o atpress the
number of “segidars™ by @ single
fipore: 3 finge, a8 58, is then neees-
sary.

4, Highest eount--in addition 1o the
“regntars’, Wsiling coks sumefimes
sppear For shoet perfods. Sometimes

they establish themselves, and become
“pepulars™; often they are thoroughly
beaten andd dsiven off,

5. Display ground of umcertsin
stetus—grounds whose staius cannoi
Be defined precisely. The tncertainties
sre of two serts: {z) Definitely not in
segular, doily use; (b} Found relatively
fate in the season, snd we sannot be
sure whether we ovedooked them
curlies or whether they meally did not
come Inte existence wntdl later than
the rest. All of these guestibnable
pronnds see relatively small o sive.
They may be composed of mocks that
for some reason never settled down o
the usual routine or wese pecolissly
Bute in doing se. B iz possible that
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FIGURE 2. Location of the ree peairie chicken siudy arigs,
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thege eocks are duplicated in the
“highest counss™ on the gy weed
display grounds, but they are almest
certatnly mot iucloded among the
“regulars™, We have Jousd Fewe such
display prounds durimge ot springs
foften mume), and we inciude thom
with the “repulars™ for veardo-vess
TR SO0,

§. Single feeritorisl male-a zingle
suek displaving daily gt the some place
apart Trom booming grounds,

T Casual disphay--stigle oncks oy
serall groaps of cocks displasing apunt
from regularly used hooming grounds,
bt never for raraly ) found ot the same
place again. Casual display semetisnes
ooours ameng feeding birds in late
winter and when a4 cock chances o
meet 9 hen or group of hens awsy
fromn o display groond in spring, 48
gxaanples. Casul display among praicie
ﬂhmkeﬂs may well invobve cocks whis
do belong on ¢ hourming ground and
who are putting on g beief show away
feom it, Casual and single temitorial
cerks e not ingluded in one compars.
1ive oousls.

Thee surviy has two parts: finding
the Booming geoveeds snd connting the
eochs oo the provads, Clear and guier
:mmmg,s, with lemperstares  from

2548 F, gre hest, although overcast
imt mtm marnings are aler pood, Wind
By outs down the distence af

and  soow cover hinders  heasing
Activity 5 highest froms ghout 43
minutes before sunvise to an Howr or
bwo Taters -8 i5-bodh- intensified sl
prolonged By the presesce of hens,
which are a sfrong stinodps. Since
Ry spring  mornings are windy
throughout, and the wind often fses
soon affer suntise even oo smbonings
which ame  guiet cardier, windless
maenings are especially valsable for
searching. Counts can be made when
conditions for Hstening sre lesy uin
shie, but should not be delayed unifl
a0 Jube o the myoering thet activity hag
dropped off to (he point that some
oocks have el the grounds.

We have found that the most offi
cient way 1o piopoint  boomisg
grounds is 10 trizagelate oo the seund
from known points along the sosds
and eradls on our study areaz, Booming
can seemk 1o be much eliser than it
really s, and triangulaiion prevents
waste of e v what can be very like

the purssit of the willba"the wisp,
Under good gonditions, boomsing can
ensily E}e Teasd for 2 miles and soume-
tisnes 3 {the longest pecoed we kaow
of iz 4 miles),

it has been our practice o seesch
each grog until all hooming grounds
bave been found., This ponerlly ine
sedved two complete zearches, each
made 0z nesgly 35 possible s though
we hnd newsr seen the ares before in
arder to bz sure that we did not
overlonk pew grownds, We have oeoas
sionaily  wot been able fo be as
thorough s we would hove fked,
because of wnfavorable weather and
shartage of time, but we are confident

that we have mover mised 3 major
grownd or enovgh el omes 1o

setiously {more than 5% distost e
tovial count.

We believe thit three good counts,
in which the sexes are distinguished,
arg needed in order b arsive at the
muimber of regulars. These counts
should be made during the two to
three week period of peak displav;
carlier aad latee conads way differ
pomsiderably. Somnstimes three counts
da aot shaw 3 consistent mumber of
ks, This may ocour because of
distutbances caused By weathe, be-
capse soume counls may be made too
late in the moming, efe, or because
same display grounds do actually show
considerable varlation from day o
day, mither than heving 3 conshtent
number of segulurs. When theee sounts
do not show s consistent number of

repulars; -mory - pownts are needed-

gither tor rule out the effect of tompo-
sy dishwrbagices, of 1o egtablish as
closely as praceicable the Hemdls of
wasiation whesn the mamber of regulers
3% less comsistent thae usual.
Comparisons  from one year io
antther sre made on the basis of the
tofal sumber of regulars on st boom-
ing grounds (reluding those of uncer
tain status) within the seea, Although
there is o high depree of sonsistency in
thee s of individual booming growends
from year-to-year, mew grounds are apt
io appear when the popslation rises
afed old grounds mey drop out when
the population falls. These are some-
times chinges of this sort sven when
poputation changes ave aol  lage.
Thus, the need for complete covenape
af the ares exch vess iz plain, Hens are
exeluded from compaestive Counts

begause their sumbers, 35 reflected by
the day-toeday counts, vary so widely,

Coumis on the Bueny Vst Marsh
{Portage Tounty Management Area)
ware matde by project prrsonod] with »
grept desl of help feom coopesativs
outside wheervers [reported i Jetsil
later) theough 1965, Starting in 1967,
stuedentz at the Unbeorsity of
Wiseonsin-—Stevens Point, under the
dircetion of Professor Ravmord K.
Aniderson, made most of the observie
tiong on the morthern thied of 1he ares
aged began 1o make part of the sl
boomiing groomd seerch. By 1969 the
students were tesponsible for  the
entire search and continued o mman
the Blnds and take countz in the
northens thind of the area, an secangs-
mend which has continned 1hmsxm
1971, Our part in the spring werk
grew progressively saalber during this
petiod, and was limited o about theee
weeks in 1969 and 1o aboust ome in
1971, From 1930 through 1970 most
of ihe cousts on the Buena Vista
Marsh Juve been made from blinds,
the main exceptions being the grounds
of unceriain status amd some of i
smatlest sepolardy used prounds.

The Plnfield A bas  been
wnsuﬁ‘d m;aizdy by ;myjm pmmnnﬂ?

cntm]ﬁy mxwmm mnesw&_;f i s)f
the Garie Maonagemient Division,
particuladly by L. Crawford, O, E
Mattson, B, Hubbard, and R. Bepss
Yery Jitile work has been done from
Winds since the censug was taken up
by the - Departeent - in-1950. o our
sarkier work  there, especially
1940:-1943, we did a considerable
smnoant of watching from blinds,

Eodlowing some  eurlier recon-
nakssance gurveys by projeck personnet,
R. L. Wesremeter began & sensus west
of Stevens Point in 1962 and 1963, 5
pooming ground cemsus which has
been continued by students at the
University of Wisconsin af Stevens
Point, umder fhe dicection of B. K.
Anderson, Anewal counts involve a
migtnde of counts made From Blinds
and from a distance. Although not
steictly 3 pact of this project, we have
been myther closely ivolved ower the
18-year period and have been mepont-
ing the anmual counts,

The positions of the three praite
chicken arezs, i selution w0 ens
snother, see shows in Figuse 2,
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FINDINGS
Buena Vista Marsh (Portage
County Management Araa)

Sprist eonints of cooks on boossing
geounds, 1950:1971, aze shown in
TFable 1 and Figure 3. A fow sharptait
cocks and prairie chickenxsharptsil
bl cocks have been seen pwey the
wears, and are ineleded in the fsbde.
Year-treyese  comparisons, howoer,
Bave been based on peairie chicken
eooks only.

Boundaries of the sgea, snd the
position of bocming grounds i the
bigh population of 1930, are shown in
Figure 4,

Plainfield Ares

Bpring counts of cocks on the Plain-
Beld Aren, F950-1971, appear in Table
I and Figure 3. Sharplall cocks and
hybrds wme aslse tabulued, 2z in the
case of the Buens Wista Mash, An
carlier series of counts, 19390949,
published previously, & shown in
Figure 5. The position of dooming
grounds n the Bigh populstion of
1950 is shown b Figuee 6. The Leols
Mursh 35 2 enitically important part of
e Plaindield Ares.

Area West of Stevens Point

Annual censuses have been mde
west of Stevens Point  from
1962-1078, The survev ares has grown
gmaller  since Westemeiess  original
survay, and has wried somewhat in
sige sspeciatly ducing the early 196{Fs.
Bince 1965 it has been stabilized g5 the
seen shown i Figure T; counts an the
currently surveved ares  from
19621971 are given in Table 2 and
Figure 3. The population has cone
sistently Been in two colonies, the
eastern Cassoss Township block and
the western Sherry-Sigel Townships
block, with o band of moee intensively
farmed countey hetwess,

Figally, & should be noled hat
displny ground surveys hawe been 1o
ported in Pittman-Hobertson guasterty
aink completion feposts which have
heen ssacd in the publication oo
sin Wilktife Research and sz mangs
seript reports for the wears 195830
theough 195869, The counts therin
were in many cases preliminary and
arg supswrseded by this report. The
eagtier seporis de contsin obserations
aid intesprétations in much preater
detail than con he included hers.

*Tables can be Bound a5 the end of savh
chimplee,

Pratrie chickens may begin thewr sonriship setivitin
wiithle fhere is sl ey on the prownd

B
ol BLENA VISTA
n
2500
g
ol
v 250 A
sl
PLAINFIELD
% i
¥ g T T T
iz o e ved jeresd
Lt
: %g WEST of STEVENS POINT ,
O —

FIGURE 3. Spring counts of prairie chicken oocks on
Bomming growds, 1O50-T97E,
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... Bogming. aroetd used segulsily. .
Boaming ground of wneertsin stntus
Usug numbar of cocks {ragelars ), bosed on fhee or maore ety
0712 thaadnember of tacks falls between these Hmits

224 imualayember of cocke, based on anly bwg Counts

*  Usupinumber of corks, boged on ooy oo courd

{6} Highast soont of catks én ony marning theaaghout the sprifg

A3 aurnbecs refiy fopiairie chicken cocks, axcegts

PLaST Prairie chicken @ shasptoil hybrid

a few of the largest grounds om an
AEOH.

Thus we believe thal Booming
ground counts am 3 wsehul index,
especially w showing frends owr 4
span of yeurs. For example, Booming
growond sonnts cleardy show the decline
which hss opourred on the Plainfield
Aren, from o stropg population in
1940 (258 cocks) snd 1950 {232
cocks) 1o almost complsic extirpation
by 1268 {12 cncks), fallowed by a not
fully sxplabmable increase {to shout 77
cocks) in §970 and 1971,

Booming geound cousts are also an
index of habitat quality. Where the
wrounds are Yew aod far apant, andfor
small in siee, hobitat tonds o Be
pooF-8 oheat waning thet manape-
ment is needed: The results of mun-
gpement, deliberste of inadvertent,
and of habitat destruction are also
reflected in changing booming grosnd
cownis. Dpe cannot caery interpreta.
ton of this kisd 0o far, howsver, ag
wenther, hanting pressure, and the
prossible bsffuence of the F0aear cvcle
{which we have nof shandoned 3z 2
usefil hypothesis) may abso sifeet
population changes,

{In the Buens Vista Marsh manage-
ment Began i 1949 with a2 winter
Food paich progrsm. Brush removal
bepan in 1934, on 80 acres, and the
tempa of land clearing has been gradi-
ally mersased to the point that
30004000 gores wore treated ap-
really in fhe hate TB5E°: s ecutly
1970,

FIGURE 4. Sooming growmds cn Hhe Portage Cowaty
Srudy Area, JO5Q {From Hamersirom ef of, 1357}

DISCUSSION

Drisplay ground counts are peinverily
an irsfex to popolstion abundence,
and as smch have served iheir plirpose
well. There is no statistivsl proof that
display pround pounts do i fact repre.
sent the population becanse theee is ne
gingle, positive means of scourately
censusing  chickens B0 use 3% a3

standard. Boorting ground eounts have
paralleled other rough fndices, such a5
brood counts, field deial sounts, and
general ohservations, and they have
the advantage of giving 2 fipure which
can he arebved 3t in a consitent
manntr snd used for comparionn foom
year to vear. We realize that 8 single
year could be thrown off by accidents
of westher or by atypical losses among

program hus by now oreated new seess
of good mest-brood cover, thus chang
ing markedly the canving capacity of
the zeea, the disturbance invebeed—
miooving, buming, grazing, spraving
with herbicides—~hay sursly had 2 Je-
pressing effect during the years of
wrteasive Tand treatment. The change-
ovet 10 a Jower key maimtenance pro-
pram began in 1971, and disturbance
af this sort will be much reduced
in the fiture, The effective chicken-
producing part of the Marsh has been
ct by elose 1o 5,000 geees during our
study hy the encroachment of intesn-
sive farming {maindy Irigation around
the edges, which of eourse reduees the
carrying capacity. And @ severe
drought feom ghout 1953 10 FI65 has
further coenplicated the picture.

The Shermy-Vesper and  Carson
blocks in the amp west of Stevens
Point sre both so semall that they can
B unduly influenced by focal changes.
Far example, the removal of one farm
ire the Camon block from the Sail
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Bank peagram wiped out 2 substantial
part of the wost productive habitat on
the ares. The mear tokal destroction of
ehicken habitat ou the Plnfield Ares,
seported elsawhiers, hus been By fay
the governing fecinr in determining
chicken numbers there,

Caar cownis have limited usefulness
i suppowting o defiving the Hevear
evele; novertheless, there is a strong
amggestion of #t in thess datp, The
contignous Bucng Vists Mansh and
Plainfield Avea were both at 3 proe
pounced Righ in 1950 and dropped off
shueply thersafter, gy antivipated. Our
enelier records for the Plainfickd Ares
show s even geester high in 19490 and
& Tow in the mid-forties. The depariure
feorn cyeke theory 18, of cowese, the
failure of the populamm 40 viSe 0 3
high in 1960 or 1961, Granted that
habitay destoucvion on the Phiinfield
Aves gccoumis for the general loss of
Birds there and that habdtat on the
Bens Wista Marsh was saffering from
deowspht  and  the  emporary  dis-
turbance of bind trestment; ¥ would
seem thet theee should Bave begn a3t
feast o token increass. Bven the lack of
g 1960 hgh = omod completely
darmning, howaver, for Leopold® has
descriteeil  skipped cycles In both
raffed growse and poadrie chickens in
the past. Finally, the splurn in the
couats in 1970 and 1971, after 11 low
years, comes €t the time when 3 ewelic
rise B o be expected. We canmot
pretend fhat theee i3 clese evidence fog
ihe Ulyvear eyele in these fgures, by
peither are we willing o sy tha
prairie chickens gee non-gyelic,

We reoommend e continuation of
the booming groumd sueveys on the
Buena Vists Marsh, the Plainficld
Areg, and the s west of Stewess
Poise, Both pactical snd academsic
values are invelved. The nsefuiness of
such counts as indices of habital ton-
dition, both o show where matiags-
ment 35 nesded and to appraise the
effects of mzmagemend, have heen
shown, And from the poiot of view of
population reseaech, the counts an the
Plafnfield Az and the Buena Wista
Marsh aee among the longest stries
exrant, with the sdded value they have
with them {repurted later)
mzps i show in some
habitats in which these populations
live. B k& perbups teve thad msabage

# Leapofd, Ao, 1935 Bepast on 3 game
sapvey of ihe Nosth Centeod Sates. Sporte
ing Arms apd Amwnsitions Miges nst,
Madison, po £35-134. 166-188.

http://images.library.wisc.edu/EcoNatRes/EFacs/DNRBull/DNRBull64/M/0012.jpg

7/29/2011



! _ase o im g e _ g

; ¢ Ky

b i e \_

: I | casbon \ -

4 a'fﬁﬁf%'_'- i N ¥

i LY “\% 3 ¥

i BERLRG 5 & i w

i IS W »

i el : 2 g oy
2 LA
5 ; ; { ramw

L § | ] i

f A L T !
L ladAd Ll pd L]

i i i

LESENT
# FEGULABLY IBED BOCMING TROSD
e = ROCRENG CROOIND OF LNDEITEIN STATIS
] & KUWEEROF FEGULARE
gﬁ s BOUVDNRY OF SURVEY SRER

FIGURE 7. Boomiey grounds oe the avor west of
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meat’s nesds could be laegely wivet with
& vough, Teconsnaissanes Pepe of anfual
connt, Howevey, the difference in oost
between that and a1 procise count

woudd not be great, and the velpe of 2
continuing researdh count would he
wery great indeed. The comieastual
arrangement of the last few years with

the University of Wisconsin st Stevens
Point has been bighly suoccessful,
Showld the Depariment of Natuml
Resowrces find 3¢ inconvesiont to cone
tinue the booming geound survey
the scale of past yeurs, we strongly
urge that the contenet with the Uni
werzity he contiuad and strengthened
25 headed,

SUMMARY

This report s bow to find boom-
ing grosemds, defaes tenms, and pives
the masons for basing veartoyesr
compatisons on counts of cocks oeby

Axnual coumts are given a8 follows:
on the Buena Vists Marsh, 195301971,
o the Phinfictd Ares, 19501971, 2nd
on 3 tweogast stedy ares wost of
Seevens Point, 1962-1971.

We find that booming growsd
counts are useful as an index of
population states and tronds and sz an
index to hahitat quality, both to show
where management & peeded and fo
appradee the effect of manugement
wnder way, Fer ihese reagong we
reeommmend  tHhat senoed neeeys be
cunmtied.

While wneitlier strengly conficming
nor denving fhe existence of the
lyear eycle, the daty see 9f Jesst
suggestive that prairie chickens may
indeed foliow the evelic pattern.

TARLE Y, Spring Counts of Peaizie Chickens on Booming Grounds; 19501971
Portape Cogniy dtes Plainfield Ares
—hikent ) (£
Yenr “Range TUAVET Bhueptalls  Bybeids TTTRavge T T AVE T Sharpisils  Habeids
350 F3T-BHASER) 554 36} i A3V 2360242) 232 % Afy
F51 S3R-STHEI0 558 S0} - 177189 183 i 2
14532 255 235{3%4) 65 3 - 119 E44C 1453 13z 2 -
1953 51 394 2{33- A(5) 139 F5 2 1593 146 i 3
1954 254 EiE! 185~ RGOEETLY 162 - 3
1958 S 2 102 EBCHITY 14 - -
1954 293 f"‘i - ; o - -
1957F 23t mﬂ’féﬂﬁ 239 e t 14 = =
1958 8- 306LS) 293 - S 176 -
1959 164-1750214) 169 - W7} 2 - -
1560 Ta%-- 1646192y 137 - B A5w57 [58) 56 - -
1961 F31- 138114613 175 - F 5T} 5 il 56 ™ o
1982 153»3&9;3’31} 133 ootk $FAS [ 25) $d B s
1953 4 150 e 3538 (39) 37 - -
1984 T8 - - 26--3% {450 38 - -
1568 165 - = §9.22 (23) 2k - -~
966 1 e £53 - - P§-22 0 - -
1967 | Mf»ti-&l} 41 e - 16 {13 i - -
P68 135142363 £3% - - 12 {15 i2 - -
305 18 RO 4) 4 - - 2T-38 {305 5 - -
1970 132 E4EL154) 137 - - 118 18 T8 - -
1978 1912040222} 133 - - -39 4B ki - -
*avknts se of Bhe “regulae” shdks (e nuniber ool consistenily poaent), with ihe Tighes couai in parenthess,
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Counts-res West of Stevens Point

TABLE 2. Bummary of Anouat Spring Booming Ground

Sheeryfignl

Year Tarad

1852 £2-56(73}
1943 4851159
1964 17018 3P FRIATY
1945 13140183 Er Ky R LB L ek
1266 H~-310301 31341383 55650671
967 3263 33 FF0E3} Lo ]
1968 30320383 39§ IFED GH-THBER
1989 25-26(343 =338} S FHT 2N
157 FE 23053 AT} - BITEE
1971 11320 LR e N 454 TG}

*ine aaming grovnd *Highway P in serlier PR, reporis, 5,321
caks respectively) Bas bees droppod Tooem earlice taba bitions
becawss it Tes oudside the aren regulnrly sensused.

sxmssess BREEDING BEHAVIOR wem

12 Methods

13 Findings
Booming Grounds
Hen Peaks
Lopulations

16 Discussion

1% Semmary

METHODS

Dgr studios of behavior weee first g
by-product of the more famediste
meed v study ovements. We were in
blinds on bowming grounds for the
purpose of identifving bagded birds in
arder 4o leare wheee they hed come
from, how e they bad traselled, and
hovw Bomg they Tived. Rather than camse
disturhance by leaviig a5 soon as
banded cocks had been checked, and
in osder to have the best chance to ses
hens {whose sttendance s far less
pegulbar than the amks™), we routinely
staved andll astivity for the momsing
{or afternoonr) was over. Thiz gave the
nitial foot i the door. Later, when
we began to accumulste mope and
wore histodes of kuown ndividuals

wer 3 period of weeks and then of

years, studivs of behevior besime im-
partant in thelr own right.
We watched behavior gprimurily o

the Porage County Mansgement Area.
There have bsen $0some booming
proinds over the years, counting the
small ones and thase that disappeared;
as many a8 3530 cocks have boomed on
the arex i one speing. For 15 vests we
banded snd color marked bivds in
winter {escribed in the section
“Movernendy”) and so were able o
watch known-age, marked individuals
o the boowing grounds.

We have warched from blinds in
autesens, winter, and spring, We here
eeport only oo spring behavior, pei
mazily April 1o mid-May but including
also our less intense observations on
the peelininaries in lave March god the
fapering off period as far a8 mad-June,
The inclusive dates for this discussion
are March 135 throuph June 17,

e have heen given almwost 7000
marmornings of help o hooming
groumds by cooperative  ohservess
who have heen sxtremely usefnd in
tracing banded birds and in repording
behavior, Teble 3 shows the number of
ohservers eacle yeur and pives an ides
of who these people were, Mot only
did some individeals spend several 1o
maey days helping ws within 2 given
spring. so that the nomber of man
mornings is always grester tham the

pmber of individuals, but some of
them came back year afler year and
age thus ecounied more than once ia
the 2l-year total of individuals, We
havie a0t sorted ot these duplications,
but can say that well ower 5000
imdividuats have come o help over the
years. Many of them have thershy
been made swase of the need for
pratrie chicken mansgement and moch
of the money which has been vaised
for private fand purchase hus oome
from these very people.

The peairie chicken waich has also
been popular among college and uni-
wersity  classes in ornithelegy and
goalogy. The “Other Collepes™ in
Table 3 inchede: for Wisconsin
Miltan, Ripon, Univessity of Wiseonsin
at Oshkosh, =t Platteville, and at
Whitewnter; Befoit, Lawrende, amd
Madison Area Techrizal College; and
at preater distsnces the University of
Minnesotz and 3t Olals, lowa State
University and Luther, Unbversity of
Whinois and Wheaton, and the Uni
vessity of Colorado. Individust puests
have come from most of the coune
trbes of western Europe and from ag
far a2 Australis, Departmental person-
nel have been mmindy within the Re-
siearch Buress, We hove nsed these
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professional seséarch people a3 shock
tracps for teee days during the peak o
the hooing season Jor 20 years: 3. B.
Hate missed only one gueing and B A,
Hamt two; H. A, Mathiak, D. R
Thompson, and B. B, Woehler came
during 15 vears or more.

Severst individuals hove twen v
mackably fithiul. Gemge Socha {oue
sidbe of his Deparimental cmployment)
has some for 719 days exch sprimg
ginge 1952 D. 1. Boeper hag almost as
g a secoed: B, W, Peantree helped
for g duy or two during 20 springs. 1.
T, Emlen, Ir., B, {J;rer:ley,J 1. Hickey,
R, A, MeCabe, H. . oand Mancy
Muelter, and Jerry Vopelsang eeére
espiiiatly helphul in the first yenrs of
the project. More recently, W. 5.
Brooks, P. Deake, K. Friday, 1. Quar, F.
Renn, znd Yvs R B and Ruth L.
Willey have bean capecially active.

This phase of the peoject, froem
1950 theough 1967, hay been beiefly
described by B, AL MoCabe*

Because so many 2yes bave heen
wyailsble o us, we have boen able to
keep far clossr watch over boosming
grousd activity than would othenwise
have besn possible. During the first
few vears in particufse, fimitation of
manpowes Forced ns 1o concentrie on
reading the bands of coeks, Exvept fog
ang or Bve booming grounds that we
watched meove closely, onte we had
read the pocks we mowed on to aew
grounds. Hens were given first prioeity
whenever they appeared, for we knew
the regular cocks would be there day
after. dav.. But we.surely missed. some
hems thot cams o a certain pround
belore or after our chaevations there,

Prairie chickens choose short cover
for disphay-a hedp in band peading,
Many booming grounds  wers on
meadows that wire movwsd or grazed
i the course of nozmal farming opens-
tons, Alter the fisst fow wears we
mawed  other grounds  deliberately,
bath as booming ground mensgement
and o make band seading saster.

We were able o cover the grounds
mere and more thoroughly az time
went o, both because we had more
observers and  hecause there were
fewer grounds o wabch fonly 1623 in
the 1960%s). After 1955 we had 4 gond
check of bands on the socks un #l but
a few of the smaflest grounds. The

* ¥elabe, Roa. 1970, Conteibutions of
laymen to Merth Ameviean wildlife o
search. Froms. Imtemnat. Cong. Game
Binlagists §:205324,

With practice, & & nop Sifficul ro
rivpphize. ndiidugly by their faces,
thrnats and by their undertoil patterns.

writically Importam 'p&ﬁod of display
is Aprit 10-28 swcept in enusually e
springs {(Figs. 9 and 11} From [956
theough 1969 we kept 2 close watch
on & pwmber of msjor booming
grounds on which we mised only 23
ranrnings, never more than 4, during
this pedod ssch spring. Such grounds
varie from @ miinimuin of 3 in 1962
to a maximuam of 11 in 1939, and
gversged T3 per wesr. On o fow
grounds éach spring we had even mope
intensive doverage, hardly missing 1
morning for weeks 2t a time. Figure 11
shows the distribution of 6014 as
ceptable blind momings during the
springs of 1950 through [1969-ie.,
useable records from individuat booee
ing grounds, Even though moee than
one observer may have bese in 3
blind—-aften the case~their combined
pecords constitute one blind moming,

The mest valuable duts come from

the 10-year porind 1956-1965. During

this perind we had an aversge of 7.2

booming grounds uader close walch
diceing ihe critical part of the speing,
with ohearvitions continming 3t peady
the seme fevel to mid-May. Before
1956 we cowered fhe gres less
thoroughly, and after 1965 we ne
onger had marked juveniles in the
population since we had stopped band-
ing. And after 1965, we sharply re-
duged the number of obsyrvers {Table
3} but concentrated them during the
main display pericd, with fewer days
in early May and sheraaller,

A few hands escaped us even in the
hest wemmsefor sxample, bands with
pumbers worn aff and baids on hens
amd  visiting cocks thst wers not
present fong erokgh bo be identified.
We estimate thet dudng the yesrs
1856 theough 1970, when the fest
baeeded bird was seen, we identitied 95
pircent or mare of the banded cocks
and nendy 33 many of the hens; during
the sarlier yeurs we wase probably na
me than 30 10 95 pestent suctessful
with the coeks amd Jess so with the
hens. Stmilarly, oue kaowiedge of the
nimbers of onbaonded a5 owell s
banded birds-gepecially. hens-bovame
inereasingly detailed after the Frst few
wears, and atteotion to behavier was
corpespogdingly  intensified.  Familk
ity with the banded binds geve
support to our corwiction that we
onahd indesd secopnize unbunded indi-
#iduals by distinetive markings, at least
during a given spring.

Thus, ws have dats from @ latge
apisdy aren, sollected over &
abile periedl of  wears, and - inclu
substantisl members of birds of known
sax and gpe. These dafa have besn
useful nod ordy as 2 population index
and in studies of hehavior, but re
eszential parts of our studies of move-
mests and of mortality rates, diseussed
in later seetions.

FINDINGS

Part of our materisl on display
behavieos hss already been published
{(Hamierstrom and Hamersteoom, 1985,
1960); some further dats sre presented
hese.

Booaming Grounds

The number and size of bhooming
prounds  saded soughly, but only
roughly, with the tedal count of cocks
{Table 4). The greatest numbers of
booming geounds amd of cocks on
individual grounds ocoursed dueing the
years of highest total counts and both
fell off 25 the total soust decrsased.
Booming grounds of unceriain sistus
were always small: caly 10 percent
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were Jsrger than 5 cocks and the
Bargest was 7. They oo varfed roughly
in mumber g5 the total count varied,
but the aveeage siee faliowed the total
ok even less closely than in the cuse
of the stable prounds, Although boom-
ing growncds varied in number amd size
frome wear to wear, fhere was e litike
ponsistency to permit the tse of cither
size or sumber a5 a shori-cul to an
annudl populstion estimte,

Hen Peaks

Onee o booming geound I well
orgondeed, geneeally in sarly Speil, the
oumiber of regular cocks changes rela-
twely little during the st of the
spring. Hens, however, show s very
different patern. Few are present in
late March and early Apall, often none.
Then more and more appese outi their
menbees buld 1o a peak, most come
monly abost the thind or early fourth
week in April. There follows s drop in

sumbers, gensrally mote sapid thin
the riw, to 2 low point during the first
week in May, A second bud mmch
fower pesk comes shout mid-Muy,
aftes wluich amadl nembers of henz
stragele in inte Jume and perhaps
ocemtionsily even lster. We do pot
know how many of these latecomers
are Tate wmesterz snd how swny ane
renesters, but 2 few have been handed
birds which we had seen copufate
sarlier.

Hems are much less repuldr amd
practictable in their peesence om a
booming grownd thae cocks even
within o given moening. Seme arsiv
carly and siay bong: oibers are on for
erly & short time; 5 few muy even go
away and roturn,  Sometimes the
rugiber buifds toox maxienaen and then
falls off in & neguler manner with ao
vals o confuss
matters, but often-espeeiclly during
the peak-one cansot be certain of the

peocise mumber of individuals that
came during the whols moming. By
eramining the times and dirsetions af
artivals and departures {part of the
daily node wking scheme), and with
thie help of bands and irdividus! chare-
feristics, we eould generally divive
reégsunghle approximation of the trié
figure. Such spproximations are used
along with aseurate fipures in the hen
peak piaphs whichk follow, but we we
supe that the overall picture is 1 teus
G,

Figure 8 shows the patfern of hen
appeatagrees foone 12356 through 1965
{the period of our best data), with
both an early year (1946} and o late
yesr [1863) For compatison with the
average. Hern pesks—here defined as e
least 45 percent sz wmany hens uz
eocks-Bave wated considerably in
height {from SE-112% in 19361965
and 45-1135% in 1956-1969), but have
embraced 2 rather saprow time span

o
]
¥

PERCENT
8

ta5s{EARLY vEAR)—]

1965 {LATE vEu

4 Fewer than 50 coeks

-~ Connects Ms?mw han

i
18 28
AFRIL.

i)

o

FIGURE 8, Prairie chicken Rews fas percent of the mupxisg nuviber

of cocks each moring Fou baguing grotmnds, 19561965
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969 =~ 3 = 80%
{Fig. 93 The day with e greatest * * e %
number of hens of atl—the peak day~ C T

haz avesaged Aprdl 18, The saiest - e ; o
penk duy came on Apell 14 and the 1968 * 5 - 5%
lagest on Aprit 27, with 93 percent
between April 14 and 22, The pamk
day has fallen on Aprit 20 more often
than on any other day.

& year nese to the nonnal, 1964, iz
shown i Figure 10, The figure dius 1966 - = =1 7%
irates several things: the mumber of ore
booming grounds under dbservation
tach sorning, e daily numiber of 1965 p = R
hens expressed as percent of the s '
greatest sumber of cocks that day, and '
the mimber of copulations seen ihat s L ) ' ) "
misTming, As i all yeurs there were few faea P o 0%
ohsermations after May 15, but the -
aocwmalated mecoeds of many years
show that fow hens appesr and fow 1263 =
capulations secur after that dute, 1

Hen peaks have chamcteristically
Deen interropted sather then con w6z |- # e ) 75%.
timgous (Figs. 8, 9 and 10, to soeh & 0o o
g&greﬁ :;;:ai even the § t;hj'em avésage of

Piptre 8 is not smooth, These fmepy. 5 b - -
larities were  genenafly caused by 1261 = . 8%
weather, Prairie shicken activity &
muast intense on clear, stifl, and frosty
moeaings; the ileal tempersture sange s - -
is shout 2540 F, fn Figure 10 the o
deep nofeh on Apeit 17, 1964 repre-
semts & warm and windy mordng (54 59~
degrees, wind seath at 15 mph), while
Aprit 21 was 40 dogeses with fater
wimi, We huve seen intense display snd '
iny marnings-and -

2 lations wore s2eh onm
April 21; 1964=biut poor wiithier doss 1957
discourags overall activity snd can
ey 8 altopethier, .

HEZ %%

E2%

56%

1%

S5

wss |- B1%

Copulations

We have useable records of 2,264 . »
Qﬁp{gﬁaugmwhwhhawhﬂnmﬂgn IAEEEEALREREER I!%!szl 3§ ili@}gﬂ
booming grounds during oue study. | A ' :
Flig sarliest was Aptil 5 and the kest )
June 13; most have been hetwesn bt Morsings with moce than 5% o many hens o3 cocks (PG oeby)

Aprit 12 and May 24, with & steong i~ Highast hen pagk for the speing 19608 heright}
peak between Apeit 18 and 26,

- followed by a much lower and less ~—- Secord highest ben pak
definite prak belween May 7 and 13 Feprd Third Wighest hen peak
(Fig. 11} As might be sxpected, the ) )
shaps of the graph of copulations is B Mors thon 45% hens, but somple foosman [R50 cocks) To be valid
simiar to that of hen peaks. Howoter, B Highast number of copulofions
when ong compares hen pesks snd — . N
snd 10), it 5 plein that the greatest {1 ‘Triedhighest tmember of copuintions
pwriber of copulations generaily came
& few days after the days on which [ ddys with some number of topulations, syrbol
muist hens woee reported: in the 14 is repeated)
years with adequate dats (Fig. 9), :
capulation peks come after hen peiks  FIGURE 9. Peak sumbers af prairie chickes hens and
1¥ times, on the sameday 3 times, and  copulaions on booming grounds, 1%
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% g = s RS
o NI B Copulabion
2z # Fawar than 50 cocks seen this moming
ilE {sple tos senei
Wi AR %‘1 = {oprects 53185 mose thas coe day opart
6@ »
Mo Tocks %o Hooming srounds
- =5 7 including 2 of uneariein shafus)
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an - Stabhe 86' vvg B0 cocks
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ot H g .
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turmber of Booming
Groweis walched

FIGURE 10. Prajric chicken hens fas pmmf ;;f
mweirmesr womber of covks sk moneig} and
ocopmlativns foeid menber e such momng] on

Bowriming groweds In a “porsml® spring, 1964

never befose the hen pesk. The tag
varied from §-5 days and averaged 3.2,

Eight humdred of shese copulations
ware By oolormarked  Rewsvaedge
birds—534% by banded cocks with un-
handed hers, 6% hy handed hens with
yobanded cotks, and 82 in which both
hiids were banded, Detalls a8 to the
widsher and siecess of copilstions by
juveniles 25 compared with sduliz are
given in Tables 3 and 4. Copulations
by interior a2z opposed fo Sxieder
woeks are shown in Table 2.

The foregoing deals with noeomad
sopulations, during which the hen
inwited and the cock mounted
spoacely. We hove also seen what we
have to conie to call-for luek of 5
betier  term—"wultiple  weirdos™:
mpeated, stranpely  ineffectual ab
bermpts which were accasiomully suc-
cessful ‘after Tany iries but genceally
got. Oocasional imperfect attempiy
have simply been clussod as sttempls
and not as oopalations; i s the per-

hinisy the unasmal satere of these
atmmpls thait b Joad w5 to give them

a special nome. Sometimes » hen e
s;&es* sllows the cock 1o mou, then
seems upable to tusn her tall properly;
the cock dismounts, the hen invites,
and the whole procedure i repeated
nuesry  Simes. Or the ocock, having
msanted 2 deeeptive hen, seoms adt 6
koo what to do next spd Booms
back znd forth slong Ber beck snd
pemp, We have seen as many ds 37
comecutive Ineffectual attempis. In
all, we have seen 309 such abtempts, of
which only 8 {2.5%) sppeared to be
sucoessfil, Figure 12 shovws the distri-
haton  of therr secumence, which
tenuded ta peak shostly before the
segondary pesk of normal copulstions.

DISCUSSION

With so many helpers, it is fair 4o
question the sceuscy of the data.
Afiee the fist fow woars, conperators
wizse heiefed euch eveniog so that they
koew whial kinds of information we
wanted and how fo fecord o AL 2
debriefing session over coffee im-
meidiastely shter their mturs from the
booming grounds, we went over their
nodes with them to make sure we
understood, and  they  seemomarized
thelr ot an & Torm which we po-
vided {Fig 13) Original notes and
sumpearies wers feft with us for futuse
e, We have culled the mateeist that
we consider unuseable; there i3 sar
prizingly Htthe.

I addition, we hod 2 numbee of
built-in comirels: {1) After the first
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fow days cach spaing, we Bad (but the

shserver did not) ap ncmasingly de 0
tailed kuowledge of the socks on each =i

bomsing peound ender resular olbses-

vation, apd of the number of hens gaay

eomisg esch day. Major discrepuneies ponk

faeily cocuered, but ware immadinteby Vo | TIELIND NORNNES
spparent when they did. {23 We sl 1§ | $TorAL SoRLATIYS

knew ihe Damd remsbers and color
comhintions oF the sepabee cocks pod
Phee dercitoris] posiions, snd could
wie veporls of the koown Hirds 25 2
mozmsuce of the accuracy of rports of
thing new. (3) Snce most birds,
smludmg fueng, ware prosent fo mose
than one duy, we generslly bad moss
than one seport on which o base
ibentifcarion. (43 Simitarly, helnior
pemerally showed pattesns which devel-

shangirg biugtly, and ourd
stmdy of the sscosds of eacly g
pive us 3 pood basis for evshating
caih wing's aotes. (59 Pl
we groemged ithe schedule {normally
HO-E2 peopbe per dadeniie, schsdaled
s i sdvanced 0 o3 ko fave @
Tewvening of capable ohservers who
ool Be assigeed to the prowmls
where parficeludy dose altention wis
neethed.

We gre confident it our presence
Tindd Bittle effent om the bieds. Chsermss ¢ Ferfprt i e Bt
were told how b0 belwve in the bliad, s ?‘3 25 M 4 9 M 8w 4 . 3 @
afmnst dlwavs arvived befisre the E;mﬁs i HEARGH ' L :
aowd wees fold bow fong to Ray and Lo S - . -
nof to leave so long 23 a ken was FIGURE 11, 3_@;;!‘4‘;{ ;grm;@;tf:r af cofuebafions S00R N
present; exceplions were noted apd  Pooming grovads, 183065
evaluated, We saraly trapped on oo
g groumds (zee “Movements™), sach
sumrabres snd other sxperimental opes
stions were penerally sxeluded from
the notes o bebuvios, Major dis-
Teances s were sare, snd affected
grounds were allowed to o™ far
23 ays afterward.

We Iove testerd the eetulls W Dwo
wnys. Figore 14 presents the nimber
of eopulations seen ducing 3% yours
1950-1040% with those men dudsg
anly the years of bost daka,
1956-1963. We compared these curves
to see whether the raepeed shupe of the
wlyosry SHree )
i the fews
ings of w satebing i the ezszlm; WEETs,
Fhie Best-vears and allwsas curves ase
m t:fsr:i «tﬂmdgf shonidar, Sevne Qiffesence
i to be axpesied, since
pegks have ocourred ot
slighily mﬁmm: times in differens . SN " '
yeurs sl the slbyears enrve inchades Cooperators cheek in loanedigeely
vonrs which wre excluded froe the aver retureing o a weersing i the Biad
best yvess In Figeee 15 we law
computed the feports of copulstions
seen by all observnes FSO-1965 with 7
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33

;.m‘f souptimes fkwm an mg: é}f .

NO COPULATIONS

8
}

g

BLL YEARS 1950-1969
= TOTAL 3098 SUCCESSFUL (26%)

BEST YEARS 1956~ 383
TOTAL HO 2 SUCCESSFUL (8%}

FIGURE 12, “Mulriple weirdos™-repented aberrant

those seen by the best observess {pro-
ject  members, other professionals,
graduate stedents, repesters of known
capability. ¢i¢). Hese again the itwo

arteapis gt copulation,

curvis afe verr similee although not

jdentical. The high propartion of

records by “hest observers™ after mid-
May eomes fram the Tast that we did

not sehedule ndscellanvous obsereers
fate in the season: the ke weoonds are
fewer in aumber than in mid-seaso,
but most were made by wmemibers of
the staff wed a few other kiffed
e riErs.

Ahopether, we conclude that the
duta gee gendrally zosad. While #t &
unguestionably trae that some sooes
hove escapod ws gmd are included, we
believe that such epors a3z theye may
be samnol apprecitably  distort the
wwer-alf pioture, and that the broad
pictuse which emeppes & far more
whuable than 3 more infensive study
of pamiw focas. Actually, we hisve
both, for we have scoumulated over
the pesss 2 nuasber of case histories of
particular grounds which were very
osely watched by trained people.

Cruy  information oo hoeeding
gisgeess feads to seversl unoetlodox
whes, In 506 copulstions by handed
socks of known sge, 82 poroont wege
by adults, aud E8 parcent by juveniles.
This substantial precentape of mating
by juveniles suggests that the old,
protty well agreedto idex that in
Tekking grouse young birds are very
much held down or even enlirely
wchuded from peprodiction iz not 59
aneg prairie chickens. Our data for
hens do oot G the ides that juvenilez
ate wxslided from breeding eithes, OF
204 copulativas by banded keown-age
hens, 30 peroent were by jiveniles,

Copulstion swockss was high and
was gshout the same for both age
growps. OF 516 copulations by sdult
cocks of which the success or failuge
wias knowe (Judged 3z well as we could
by severgh oriterin), 6 percemt wers
suecesefinl, while 54 percent were stit-
cewsful among 74 by juvenile cocks
We sospect that  the  difference
betwesn the two iy not significant. The
figures for knows-age hvns are similye:
of 175 copelations by adults, 78 pee-
cnt were stocessful and of 56 coputa-
tins by jovesiles, ¥2 percemt weee
sieeessiul. The young heds. also, we
doing a5 well as the old ones.

The question of socil mnk order
and My importance amomg oocks on
the booming prowmd has slfeacted
much attention, K i plainly impos
sible 10 set uwp 3 lnesr order of
dominance among 2 group of hisds
that do mot sl have fres acsess 1o ong
ancther. The ferritorist spacing on 2
bovming ground of even moderate size
means that meny cocks mever com
into disect contact, B ks faic fo say
et Iaterior ococks must be more
appreasive than sxedor cocks, but
how does one define an fnteror cook?
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Wa thought it was easy, bt after we
had spent munths working with aups

. RO s A m;tauﬁm PEFLBTIENT )
of territories, made over the years, we Nt “;‘ ;“"““", , HAF:g
discovered thal it is aot so very easy et e " GROUND SURNEY e
after all. We setiled npon (he criteris ' R ——
that: {a) any sock entirely surseiaded et . mmzcu e :mzmm S
f]ﬂ ¥ e ¥ nd £t wont Bt this Binds % Dhe Sooming preund? .. mjm

by ather pocks I an inderior eock, and
b} sny cock whose tepdlory. B pot
surrounded on ot sides, snd who can
thus escape from a fight withowt tres-
passing on asnother’s testitory, & an
sxtedor cock {F}& 14},

CHCES S Y2 Jﬁ’mmx Lok mm; DK oimosisvae FRGOAH SREE . Ww
N privred sost el S8 PME  THITE CRBR v o DEWIE]L DUORK wonsscnnii, HPLEH SETR orvemoivnore

WENN B b ofie hand b o bow mumy dedivideal o tieas wem daring S A5 a8 By BRY Weep noviag by
ndmhmmwhmhm mtﬂl om.’e;:
Chickios - There were o2 miel #8 Tt Frehalle noabar of la@viSmly .o
P nell® « THEPR WHTH €5 mndd WE it Prokald, eyl byt chynd)

Differences in dossinance pay well
xist ammomg inferior cocks, bual we

& o v & & m m& M SRickneg SOk i
have found no sptisfactory wey ta find mmmz o et M?W.ffh, i Bow meny birds wer MM tagn
Akl DR v BT ot

therm, The wsesk approach of counting
ynd  messeriop  seems  isadeqoate,
Turgely Becsuse the score given o any
one pock i mflusseed by the 2etiang
and repctions of bis neighbors, sl
differant, and no two cocks have the
s set of neighboss. A straight wally
of fights wan means little, for the zock
who has just won 3 boundsry dispute
and who has folfowed Into the other's
tetritory will almost surely be tuped
on and drivess out: who was the
winper? Ritualization i se éntrmdus
complication. Unee territoriaf bound-
aries have besn established, boomiog
as ritual Gplting greatly seduces schugl
comtast. Changes in dominence do
spmetimes oconr—a ook cojarges his
tesritory st the expense of hiz neigh-
bems, or snother is crowded off 10 the
gdge-but 1oty to establish an onder
of dominancs smong sable interior
eoeks hae seemed to uy unfreitful,

As between 1he 1wo clisses, inferior
v exlesiog, o figures support-the
coammanty  accepited idea of
dominatics, at Jeast v pars, B is by no
means trve thatl only isterine cocks
copulated. Flowever, we have seen
abowt fwice as miany sopulstions by
interior (especially among the nicer
ones) ax by exterior cocks, slthough
these have besn muee exterip thisn
interior cocks in tofak Large booming
geopnds may  have seversl  inderior
ooeks, but small grovnds have none at
ail.

Bt s strilong, howaever, that there
hag beew lige if any ddference in the
sugcess of copulations a8 between in-
terior and extenor cocks. For ulf ages
combined, there were 381 copulgtions
by interor e, ot which 76 pesount

BaME BECRRD: INPORTAMY: &£ WE
Rassl thie ropibeme o S Slined bacidy BF

magéﬁ; tor examplie

ﬁ'}?‘!ﬁ&#?i@kﬁé otk !su!ht‘ —— PR

TR ahi RECORD WA L!G(RW!!L-M FATH: BaRS BTN,
5E oy, Bewsaibe il Sads o
BFRAY- , Whow, Sk sarw bt ik 25 ve T, pewdl oy e wieilhnd 4 m.nﬁm m:m

5 Hok (ateryghed oo How mamy

. Eilikam.

i s ek vk

B Ratrisg | Aigola M, Teps

Ha. Bt
Ehochnd i

Moaicklunek
Cpalex fom [ %

Gl ] et

ok Bk 85 Vailow 3 4
e .

Hen o IF F 1

£ 4 F4 E

i
-%r-“m v-luﬂm;;w:

i dgilyming

i B 4
s A
o e i il bt} it Bt
Randn, n Wi & Fontomones ek
’ﬁ*""‘%immsﬂllnw nm i
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wEPE Bt il e i it Bedp 10 Bk aie et dmasio 25 Ak g, 552 B 68 b Rreple treck of Somlay
groead Dahareing, i S sahin & weagh shatek mmmmm:dmm;mmhmmm@
&Muﬂwm-amm&gmbgmwﬂhwmmw e Dol ot wusild:

Eaiuate poath, e postiion of Soe B,

FIGURE 13, Booming grouwnd semmmary shest

have ecawsed 3 nuwatber of our sadier
nstiens to tomble. If grouse e
searchers are 1o build theoretiva] popu
Iation models thet include fhe sepre-
septation of sge classes om display
grounds and the ;:a;rts that the various
age classee play in seproduction, we
really meed io know whether or not
young hirds are actually excluded
from breoding. From what we have
seen, yonng peadrie chickens are net,

grounds progressed from few Or none
in early speiig to 2 major peak {more
than 43 percent a3 many a5 the cocks
present) dn the thivd or suly founth
week of Apdl, followed by 2 second
but much lower peak sbout mid-May,
with fow hens seen thereafier, Major
peaks fasted E-10 days, avesagiong 5.7;
ihe single day of the highest count
averaged Apiil 18, snd the proportion

of hens varied from 45112 percent of

were successfu, ans 174 oy exwerior  SUMMARY the number of cocks.
eocks of which B3 PECCENE WRre 3uge From 5,014 blind mosnings of o ﬁmmsg 2,264 eopulations which

pessfu). Considering juvenile ecocks
alone, BY percent of 24 copulations by
interior bisds were succesful, and 81
peteent of 48 copulations by euterior
birds were successiul.

seevation i spring we fearned thaic

The size and nwmber of dividual
booming grousds varied only roughly
with chianges in the {otal annus] count
of coeks,

have been seen on booming grounds,
tnost hove beon between April 12 and
May 24, with a strong peak between
Aprit 18 and 36 and = lower peak
hetween May 7 snd 13, The major

Our findings o breeding habits The number of hens on booming  peak of copulations Jagged 1-6 days 2
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{mvergge 3.2 davs) bebdnd 2he major
peak of ben vumbers,

Contraty to penstat befich, young
birds are ot exctuded fron veprodis-
tiom. Some juvenile cocks hold terrd
tories, inchading interior territories; 18

percent of the copulations by known-
age povks were by juveniles and 30
percent of those by knownesge hens
wizre by javeniles, Success fule was us
high ameng juveniter {cocks 84 and
hens 82%) as among adults {oocks 76

antt hens TE%)

More copulations N ocoerred
among interior than exterior cucks,
but there has been Bittke i amy dife
ference i success mate (76 amd B0%,
mespectively.

MO COPULATIONS
@

] ALL YEARS (950-1963
B BEST YEARS USSG-1965)

4 5
JURE

FIGURE 14. Copulations seen during the speings of 1950-1969
compared with the yeges of best dary, 20561063,
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: [1ALL CESERVERY 0601080
- ; 8 55T CREIERVERS 19501965

REG COPULKTIONS

FIGURE 15, Copulstions seen by ol abservers conipared
with thewe seen by the best obgeveors (10501068

21
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TABLE 3. Number of Observers Participating o Display Ground Observations in Spring.

Dider ) society? Tatad
Ve, Wis~ Tnbe Wia~~  Other Wik, Soe® Bisd  High Prsk T Cugs, Wis. Begt. Terd e
Your  Madien  Stevens B Colleges Foo Qenith, Clubs Schools. Fourdation it Mise, Nat Hes Indieidumls AM's
150 34 i - - - - - o 22 ] £2 1
BOST 6k 24 e e s s e e 17 1% 120 15
1952 &3 ] 43 i o= e - 23 1% 13} 158
953 47 E¥ - 30 2 - - - 13 jzs 225
054 50 3z - 4i1 B e - - hiis) 15 247 83
585 B2 41 - m - - - 9 % M 345
ER56 i - s s - - - 135 14 318 5
7 3% 43 b2 b1 - - - 154 13 355 450
1958 2 31 57 2 s 57 - - 81 1% 338 410
154 47 g2 48 ) L i - 78 21 IR0 451
B3 6 EE] 58 &1 13 45 22 4 - 108 1% 411 478
1381 A5 &7 M 3 e 43 8 I8 72 15 376 442
1943 63 £ 3 17 & 23 16 i3 40 15 302 338
TS BX 55 E-] 33 2 18 4 108 78 15 Eily 453
Shd b 34 41 ) 7 3 ot} T8 87 13 3 452
1 X 23 fie 3 - 3 £3 32 &1 19 355 417
1944 T 48 53 25 - 3 12 8 i i4 286
1967 59 1 63 26 e = 13 T 33 132 255 8
9 46 3 2 £2 - = & I8 &n iy 209 25
1953 + = 34 e | 2 2% 15 1 28 224
1976 & - k) - - - - 7 44 1 119 127
Foizls 1,204 G64 B4 435 186 248 143 ¥4 13e: 328 318 08
*Wiscongn Sociery Toy Denitlology,
*Prsivie Chivken Foundation,

’Ei’sawﬁat? of Tyapamuchus Cupido Finnatas

TABLE 4. Number and Size of Rooming Grounds on the Buena Visia Marsh, 19301971,

B

o ) Gipoundsy of
A Boorming Grcands Stahds Bovmming Geounds _ Uncestain Seabep®™
A% Grounds 1% S Ledi 30033 15 0-3 SRI1-35 21 30130 30340 4RTe45 Awg. Min Max, Ho Aw Min Max Neo Avp. Min Max.
15 i® & & k] i ] 2 a0 & # P 5 B oW kK o 7
% 34 it ¥ ¥ 1 . RS i M 43 B LF M k] oI BE
1% 43 4 (93 i igx A Y3 2 115 S *H_ 15 4
i6 & % & H §1 03 A OW %X 3 OBE T W O BX
¥ i¥ £ 3 g4 § 1 L B Y ) b X 3 3
3% 5% 1 & &1 i 1% ¥ 8& 1 85 % 32 15 22
1% £ ) 4 H | & H B} oA W53 3 1 2
it 21 2 i ?A I ITs T B4 2 125§ 83 1 2
L ? 2 & 13 a5 P ®A OIT M3 1L 2y 4 45 ¢ ¥
ik £ ¥ B H 145 I3 iz 2 15 & g2 i i
7 34 3 H 7.k YOS 18 RE O3 155 & - N ]
& [ £ 35 0 ™ i® 75 2 14 a W owmm
% g 2 3 i3 PO M f3 2 W ¥ %3 1 &
¥ 13 % 63 E 18 1% Ya 2 R&E 4 4 1 3
? 5 & g3 3 13 T O T | 3 ¥ ¥ 2
& B £ i 23 [ ] T o8d 4 s} $ i85 3 4
¥ % ¥ & 83 OIS 1B 9% 4 mE ¥ 87 1 2
i ¥ % 3 BE 3 MWE W 93 2 s 1 ¥ T 2
F & 3 & 1 T? i HI 13 83 1 AE 3T -5 4 4
7 ¥ i ¥ &4 H i% M A4 1 18 il w -
% k] * 3 1 5.2 O3 13 48 43 E & i% i 235
3 7 jed 1 2 & a4 £FW W s 2 3 2 i ] 13
*2re Table § “Spetng Cousitaof Pegicle Uhéchens on Bosenieg Oroundy™.
TN iy than 8.4 oxpepd:
13803 (- and T codkith
§95k=3 und 6.5 wodesh
§9538 £5.5 wocka}
i B gl w0 gt T

B963 5 (6 dnekay
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TABLE 5. Number of Copulations &mﬂg Adults and Juveniles®

Fuiduilty Juveniles
No, of Ho.ouf Tereal
Sex Copulations  Persent  Copulstions  Fercest  Copulitions
Cacks 416 82 ke 18 Sl

Heas 42 i) 6 3 i

TABLE 4. Suvcess of Copulstions Among Adults and Juveniles®

s Aaluilis Juveniles
Mo, of Poercent Mool Percent Total
Sex.  LCopulstions Success  Copulatiess Success Copulaens
Casks £33 T 3 44 594

Heng T T8 38 42 233

TABLE 7. Success of Copulations Among Cacks
o Ttesior snd Exterior T‘mimes*

Adatlts Juveniles A Ages

» Ne,ol Percent Booaf  Percend - Feroent
Prosition Cogeilativng  Suocess Copuilationy  Suoness Copulations  Susoess
Interiar 357 5 24 & 381 "

Exterioe 126 B0 £ &1 P Bi¥

*The ietals in Tabdes 57 differ bocanize:
ty  Table 3 includies only yeurs in which beth poung and adales were seen, $6 order i
pompars the relative intidence of copulation, This exchudes supulations by adulis
i yeurs when ris young dad been banded bat wuch copulations do sppew e Tabbe &,
b} Seviess was ot always ki, so some sopulations 208 geemaine jo Tall § bt

net to Table 8.
{eF  Teritorial position wis ot absays sleatly interior gr oxterion; such vopubitions are
exeluded Traom Table 7.
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METHODS

A tofal of 1885 freodiving wild
pratriz chickens, 23 shasptails, and 21
peairie chivken-sharptail hybrids wers
trappeld and banded an the Podage
County Managemient Aesa from 1950
theongh 1969, We impped mainly i
winter, when stow decreased  the
amount of food zeaileble and made
dur bait mors alisaetive. The last
trapping winter was 196465, We did
very Bitle spring toapping in onder o
avoid distotbance, it did tap 13
eocks {and retuappad 3 fow others to
peplace color bands) on booming
grounds. Beoming ground traps and
procadures are described in Anderson
and Hamerstpom (1967} Retrappiog
in winter gowe information OO b
ments from one fesding place fo
moiber during the winter i which the
higd Was Hrst cetiphi, and from oné
birds from blinds on hooming grounds
i spring, using binpculyes  and
Hepower spolling  scopes, <oloe-
banded Birds were teecad froms winter
Feeding places to the display grounds.
Huster kills during the open seasons
of 1950 ehiough 1953 showed where
bamled Birds were i aulimn; in tany
cuses these birds had exelier histories
of winter meovements of movements to
the booming grounds 35 wall. We have
3 few recoveries of 3 miscellancous
nature, sieh a3 hasded birds foupd
Azad, oy color-banded bivds secognized
at times other than speing, including a
fow spem om booming grounds in
st snd winter.

Although we fried many types of
traps, the ame which was genemnlly
most sucecssful was 2 Tunnel irsp
ghout 6 feet long by 4 fest wide by
1218 inches high, with a broad snd
low fomnel rather thas a high and
parrow one 3t each end. {6 B, Mattson

oo . el i QY.

{unpubly devised 5 highly successful
teap cafled the “rat trap™ Because it
was powered by 1ai trap speings, The
teap was esentially 5 springloaded
Bowset, feiggered st the halfsprung
position and completely open in front
when set. The st bap differs from the
comventional bownst in the vertical
position of the bow when sat, snd in
having 2 (hredimensional lelding
compariment  when  spreng.  sathes
than having the sprumg net flat to the

eomrranie.

The drop ket in position.

grenend. Drusing the last several years of
the project we had particularly good
results with g 40-foot by 40-foat dmp
aet, lightly modified from one de-
seribed by Facobs {19585,

* Tauobs, Kard F. 1958, A deop net teapgdeg
technigue fee greater prainie chivkeng
Proc. Dika. Acad. Seb 38154157,
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Tip-tops, hob-owises, Figurz 8§,
fillingdood trsps and 2 pumbher of
athers also caupght some binds. §n the
winter of 1950-51 we tried snusmally
large imaps {up to 16 fet long by 24
feer wide by 4 feel high} made by
bafighng  seibe  from  wives  slomg
Bepween steel feove posts. Dne side aor
two ends were rafved 20 form entrance
dotns, and the doors were dropped by
means of Uip wires opersted from 2
blind. These traps were modesately
successiigh, bt ot as effective as
anticipated. The casnon-projected net
was tvied on 2 sall seade in the Winter
of [1950-57 and apain In 1951-52.
Although shout 20 binds were cyuglyt
i this way, this trap has mamy disad-
vamtages for winler v The aet eell
often freeves down; it 35 apt fo get
damp and not throw well; the angle of
the mortars must be adinsted within
close limgids, which ke diffeult with
dsep soow; we hod 1o sperate the net
from 2 blind fentered before sunriss)
and oftens the bieds did not come to
ke bait gt afl.

Raptors are offen atiracied io 2
teapping  station. After some early
Josmes, we Jdeveloped an effective syse
femn of protection, described in Becges
snd Hamerstoom {1962,

We ased stateimued  alusinnm
bands For the permanent serist namber
of sach bied, plus eclored shamsinum
bards and nushered, eslored plastic
bands to pive seversl color combing
tivms with numbers kerge enouph tobe
read with spotting scopes and binoge-
fars. Dwtails are given in Hamesstrom
wovd Mattson (1964}

Birds were sexed aspd aged by
stapdard  technigues  when  coupht.
After ordMarch of 1951 virtually all
were weighed o fhe neanest hall geam.

Buring twe winters, the fist and the -

jast, we unfortunately had to discard
the age determinations by bwo assist-
ands, o Bt in these two wears there
are o undoly lange miber of bids

©owhich must e recorded sy Yage wne

known™, There ae some binds of
umcertpin age scatiersd through ihe
years, beeause the bursa of Fabricius
becomes Jess and Jess relinble w5 sn
indicator of ape s winter progresses,
sl Bhe wing prisacy Hps g some.
timses 5o fraved axde be unseadable.
Wumbered fingetling tags, clipped
gerizk the lending edge of the propa-
tagium, have boen useful by oarking 4
limited  number of summer-caught
chicks Too small to carry 2 leg band,
The chicks were marked befiace leaving
the mest, or were caught by rusning
dowin broods, & sl o6t was somes

Trapped birds are weighed, sexed, ageed andd banded, and then released.

times thrown over youag binds hiding
in the grass. We did not tiy te catch
oy ehicks in bajted tmps,

- During each of the open Stasons of
the growse popilation high of 1950,
951, and 1952, mwst of the sesearch
seoiten, other members of the Game
Division, and & pumber of students
helped the project to make haumter
checks, especially om  the npemng
weekend, We hud checkers in gt of the
best praide chicken and shaepiail areaz
for at least the opening woekend sach
year, and continued to make checks
o % mah restricted scale fhooughoit
wach semsn. Do 0o s, however, was
it praciicable to check every hunter,
gvers o the opening weekend. The
most intensive check was on (he Por-
tage County Ares in 195, the caly
year it was open to hamtmg, whes we
bad B8 checkess in the fiekd during the
first two days, By far the greatest
numbar of band secoveries resulted
from thiz cheek, aithough 3 few others
were mmiled i oor picked up by
checkers elsewhere,

Practivcally every banded Bied thut
wiar feported a5 shot was sliimaiely
traced b0 the 40 i which it was shot,
sither in convemnation with the henter
in the fiedd or through corsesponds
enne. Except for & few hunters whose
s o addresass were inadvertently
oot iaken, every hunter was sent 3
seport aboat his Bivd giving the date
and place of banding sod gl recoverien
up to the timwe the bisd was shot.

A shorr article on the banding pro-
gratny, with photogeaphs of some of the
sguipment end techaiques, has been
publishied (Hamerstrom, Frederick and
Frances, 1967h

FINDINGS

Table & sunmnerizes the bolal of
binds banded. Table O gives the detadls
of exch your's banding by sessosm,
speaies, sex, and age. H one iz fo use
{mpping as » sampling method for sex
aeid  age  composition, the sefraps

should alen be included for they, tog,
are part of the trpped sample. Table
10 therefore, includes pow bandings
aid setsaps, which saises the propos
tian of adults,

Borme losses are inevitable in band-
g gaiee hirds: Fable 11 shows all
birds sccidentally kifled pluz fhose
removed alive for experimental pur-
PR,

Ounr siudy arer was hunted only
aree during our program, and few of
aur bieds weee shot off the sees. One
of the majos sourees of reooveries in
the wsnal gante bied Banding stady way
thus bargely denied s, Copversely, we
searched out banded birds by mesns of
sight  obsereations of color Bands,
mainly on hooming prounds, 0 3
greater  than  wsusl  sxtent, Sight
records and Tetraps pave ws sevesal
fixes on meny of oue bivds, 3o that the
usial barded-toshot type of anglysis
simgly does not fit. We setled on the
seheme of messuring and counting
movaments rather thin bieds: each
time a Bird was reconded after moving
to anather place, that movement was
tallied a5 though # wese the oaly
record for thet bird.

We divided the movemenis on a
segsonal basis b show what seem to be
the wwet imporiznt sspects of ¢he
data: movernoats within winter (band-
ing winter or g fater onel; from one
winter to gnothey, with 40 intervening
seeoed; feoe winter 1o speing (i
virtuglly slf coses o the boowming
prowendsl; the reverse movement from
spring to winter, with a0 intervening
reearl, Autumm msterdal came mainky
fream shiot birds and four found dead;
for those binds which wete not sesn
again before they wire ghol, we tah-
ufated distances between winler and
fall. Sore wers e O Doomdng
grounds befose they were shot, znd
thieir Inst miovement was secorded gs
from speing to fall, The shove groups
of movements wees placed in subsee-
tions of Table 12 so that seasomal
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COMpPATisoNs ane  WOTe  appareat.
Within speh. sehsection the oumber of
individoals is shown, but sz the ssme
birds often appear in different parts of
the fable, one connot add the wbsec
tions to find 3 grand totsl. The grand
total of moverients, however, stems 16
be u valid approsch 1o the question of
how Ter pmirie chickens move. In the
taterial presented hese, there are
1055 movements by eocks amd 400
by hens.

Since fhose socks that are cstah-
fshed on booming grounds apend so
ek of their fives there—through 10
of e weeks in spring, frrepdarly
Brist gcmstenay in autuwmn, and ocig-
siomally in winter-we have shown in
Table 13 the farthest socord feom ths
“home™ booming ground For the SBS
cocks for which we have such records,
Hons szem less 1ightly attached toone
booming ground than cocks, Bur 59
hens have shown eaough atiachment
that 3 simifar messueemeni has heen
mgde for them {Table 13% For both
sexes the distances shows are B the
hoime Booming ground o the ferthest
peint st which we knew them whether
or mot they oer moved dissctly
between the two poiats.

Wing-tagping i sutriarized in Table
14,

DISCUSSION

Trapping Mortality

Among the bisds killed, the areatest
Toss was o predatoes while she Birds
were coriered in traps, 33 jn all, but
such Jogses wers dramatically reduwed
after we devised, In 195%60, the
protective system aire&dy mentioned
fzee “Methods™). Trap injuries, the
nent hinnest category, also mev have
been partly caused by praduior bamss
ment that we wese uareare of, Some
of the bisds that died during handling
were definitely infured while & the
trap and were 20 willied, wWlile others
may have beem. Some wese a;rpaxmtiy
suffocated while in the burlsp bags in
which we capried them from the traps:
somme  showed symploms of hypo-
ghycemic shock; at Jeast two ware
diagnosed a8 heart failuee by Dr.
George Fisher of the State Dispnostic
Laboratory in Madison. Iy total, bow-
ever, the 70 deaths chasged againgt
trapping and banding amoant bo bui
3.5 porcent of the birds banded sod an
aven smaller pércentage of the total
captutes (mew banding plus repeats
arud redurns),

Bex and Age Comprsition
Even excluding all years with 2

syrnple of lesy than 300 bieds (Table
10}, the percentage of cocks waeied
from 33 percent do 89 percent. We
doube that the troe sex mbo in the
population varied a5 widely as this, or
wveraged ae strongly to cocks as thege
figures suppest, Simiarly, we foumd
little logical selationship botween the
variations in the propartions of kmma-
tures and the booming ground counts
reported under “Booming Ground Sur-
vews™, For the presant, at least, we
question the valie of s and age
wtins derived Trom trapping 25 valid
symples of the population.

Segsonal Movements

Table 15 facilitetes comparison
smong the several groups of move
menis by puiting them all on 9 per-
cepfape scale—the percent of move
ments within 2 miles, 3 miles, 5 miles
{which includes most), 2nd more than
5 miles. Oversll and in most zesspnat
wvements, Imumatures moved farther
than adults and hens forther than
cocks. These differences wese least
moaounced in winter mwwes-hath
within winters and from one winder to
anathwer, The mest conservative group,
the adult males, moved the shortest
distances of all from speing 1o autume,
during the waem part of the yeur when
food and eower are most wvsilable.
Minety-three pereent of encks shot or
found dead in autumen were withia 3
miles of the boowing ground on which
they had spent the spring and 83
percent wese within 2 miles; in fact,
shont o thied of them were within g
hall smile. Cocks tended strongly to
winter close to their booming grounds:
%2 percent were within 3 milles and 74
percent were within 2 miles. Hens,
howevet, moved more widely in search
of winter food, We take this to mean
that the socks lave s stronger attach-
ment to the booming grownd than
hens, and will folesate fess favorable
conditions than the hens will in ozder
to stay closs by,

Thus, the longest moves are gen-
crally by the hirds Ieast aftached o
boorsing grounds: hens, young hirds
and adults with no known booming
ground records.

Returns from Prairie Chickens
Wing Tagged as Chicks

Except for » vory few cocks that
were caught on booming grownds, our
band seturns came Fromn binds that
were first conpht in owinter. B %
srtirely possibie that before they were
banded, these hivds may have made
bung sed impartant moves of which we

know aothing. We have, therefore,
wing-tagged 162 chicks too small o
carey leg hands, in am attempt o leaen
something of movemsts during the
time after hatching and Before winter
trapping. Seventean of these birds have
spbsequently  besn recoversd, nine
during the hugting season of 195 (the
fiest aveumn afler taggingd and the
othars in the course of tapping, when
thiey wese leg bandnd,

OF the shot birds, none moved far
from the plice where it was tapped,
Six were within thres quarters of 2
wmile {2 cocks, 2 hems, 2 sex?), and
thres were between one and two miles
away {1 cock, ! hen, 1 2ex?).

Theee of the birds came Fom one
brood of seven chicks abowt two and 4
half weeks ofd, of wiich six wese
tapped, When they weee shot 9t shout
13 weeks of age, twis eocks were taken
i the same 40, sbout 3 hal? mile from
the tagging point; the thied feex) was
stightly more than 5 guarter mile from
the tagging phice.

Two others (1 eoek, 1 5ex?) wir
fogged in the same nest, part of 3
brood of 2 sucecsefully hatched and
tapwed, and shot at 75 days in the
same 4, s mile and theee guarters
from the sesl.

Tord moee were from 3 seeond nost
containing wine hatched apge. Six
ehicks were rught and tapged 10 feust
from the nest, bul as two were found
diad at the spot the next day, only
foo got away. The two which were
shirt were both hess. 74 days 0id. One
was slightly more thae 4 half smile
from the nest, the other about a mils
and - quarter,

One {sex?} wos topped i wilf
amother nest {3 of a brood of 4}
and was shot at 536 days at 2 distance
of three quarters of a mile,

The minth, s hen, was tagged 2z 3
single whet sbout thees and 3 half
weeks ofd and wss shot i sbout
Fourtesn and & half weeks just undera
Tall smite away,

Bight of the wingtagged bieds wore
fater winter trapped and banded, a1
but two cocks dering the first winter
sfter tagzing, Two hens were tapoed
after leaving the nest, one at abont
twe wrieks and the othee at about four
weoeks, They had moved 3.3 and 78
miles reapectively when bapped in
winter, The rest were tapged while stilf
in the nagt. They were recaptured ab
il following distances, apd sl were
immatires except 2z poted: one hen,
313 miles; one adult sock, 0.2 miles:
o eoeks, 1.2 and 1.3 miles; one cock
3.4 miles; gnd one sdult cock, 446
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These moveraents were woll within
the normal mits of the binds banded
i the wsual way; oven in this sanil
suinpbe fhe hens showed the lonper
moverments. Abthough the smple s
tor smatl to be definitive, theére i
nothing here to sugpest that there were
mejor movements hetween hatching
and the frest winter, Al winter retraps
£5 cocks, 3 heasywers found stifl fxtes
oi booising g:m;nds on the Marsh;
they sre included with the maie body
of  winter-iosprdng  moverments i
TFable 12,

It is highly intercsting that so many
of fhe 35 chicks tapgged i 1951
smevived wntil anturor. This sepgesis
both & high suvival of young, and
since pine were dhotf, 3 heaey harvest
of the yese's pmductma

The movement stedies lesd do
severak suggesiions:

t. The range of movements shown
by these dsts has important implics-
tions  for  management.  Adthough
prairie chickens are capable of long
mpvements—they were said o migrate
as regulaly as the Cavinda goose in the
fate 1800% [Covke, | 83&)’««4( is plain
that preserd populations in Wisconsin
are highly localiced. Movements on the
Buena Vista Marsh, our best remaining
areq, were on a far smaller scale than
was 4t Brst suspected. With most of
the known zetivilice of the Binds
within 2 rsage of 2 to 3 miles, and
aloost a8 of them wzﬁwt 5 miles, it
follows that marapement practices
should alse Be cloge together 5o that
all of the ammnal mauirements of the
birds can be met withien gl compass.
This wis the basiz for oy tecoms
mendations for food and cover devel-
apment in the guide to praide chicken
manspement  (Hamerstroms, Mattzon,
and Hamerstrom, 1937, Wo beliowe
that the additions] dats on movements
seinforce onr emlier conclusion and
vecammindationg.

2, Fyether data also strengihen the
conciusion shat booming sroumds ame
the yeartong cwgier of activities for
the established cocks. Fhe cuse is nod
s clear for bens, but here again the
congection is defiter then at frst
ﬁupp&awﬁ It follows thut management
praciices, such a5 food patches snd
aestbrood cover development, vould
Best he orested in relationship 1o

Ww EBEE. ﬂﬁpm{ wit bied
migration B the Misis ealieie 1 thie

peurs BB and 1885 L8 -
By, Beon, Cenith,, Bull Z;N ard rex, Ty
£, H. Merriom,

booming grounds~gither to suppory
exisling ORes OF 10 CnCUUTEEE e
ones—rather than placed ¢ random,

3. As the regult of banding, i was
welt estshlished that cursent populas
tions ow the Duena Vists Muesh {Por-
ftzoe County Monagament Area}, the
Leola Marsh {part of the Plainfield
Ares), the Carson-SigelShery Aren
west of Stevens Point, and Mead Wild-
fife Arex are all intercomnseted {Fig
17y We discnssed this in eartisr Cony.
ghmm Reports (in particular, Wis
gonsin  Witdhife Ressarch, 1953,
H{4)¥3352) and Wesiemeier UWE}
Qubhsh@d an it using our data with
peomission. Simee the time of
Westereier's snalvsis {made aboet
1963} and pur eardier vepont, we have
had 2 fow moee band returns from the
CargoirSigel-Bherey  Aren and oo
siderably moce from e Leaka Marsh,

The Buesa WVistz Marsh and the
Sfend Wildkife Ares have  praine
chicken management now in prograss.
The twa areas ave I6 miles spart o
their closest pointz, aboit 25 nsiles
center o center, Although exchange
of chickens hotween them wis demon-
gieated, sech movements were well
beyont il noveal. Habf way betwesn
fies the Cerson-SigelSherry Arse, st
sader manggement and with 2 declin-
g population. We belteve that the
sgintenznge of this midway populs-
tinn s extremely important &0 the well
being of the snthe Wisconsin praire
chichen populstion. If the middle por-
tion 5 fest, the fwo ends of the
chain-Buens Vista-Leoky and Mead.-
will guite possibly become solsted
and  especially  the Mead  therehy
weakened.

It is owr wrgent recommendation
that the Carson-Sigel-Sherry Area be
put  wrder managemeny  without
further Sedy,

4, Az g sidelight, bandisg dota
showed. wley it is 50 Sifficelt fwe find
it impracticablel b0 conmus pradie
chickens by countisy wister flogks
Flacks or parts of Rocks avs thown by
hand  meeeveries do shift from one
feeding place to snother during the
witites, sfien enowgh 10 he oonfusing.
Romietimes mawe than ong flogk feeds
i dme Bedd but at different tiomes of
oy, We found what seemed o be 2
“mrorming flock™ aad an “aftermoon
floek™, Except for handing, it could
berve beon sssmmed that the same fock
was  feeding  fwice g day-—which
actuadly s the wususd situation, A
soveral statioms with whal seemied 2
fakely comstamt mumber of birds day

affer day, we banded sousiderably
mope hirdy Gian we ever saw ot onee.

SUNMMARY

Foom 1950 thoowgh 1969 we
bupded amd relessed 1 B35 praieie
chickens, 23 sharptails, and 21 hybrids
on the Portige Cousty Mamgmmt
Area, Broadfunmel tiaps, “mt traps”,
and drap pets eaught the most irds,
Trapping mortality was 3.5 percent of
the binds tmpped; loss 1o predators
was copsidersbly reduced after we
developed 3 system for protecting onf
irapping siations.

Analysiz of 1,055 movements by
cocks and 400 by hens shows that
immatyres  generally moved forther
than adulis, and henz farther thae
eoeks, Bhostest moves were dardng the
warme seasod, from spring fo fall. We
knowwr pothing of movemends during
sammer, however. Longest moves were
those from ome winfer fo soother
without  intervening capture, Cloce
established on a ‘booming gmunﬁ
cocks tended sirongly to remain cluse
to it vepedong; & smaller prapogtion of
hens id the same thing,

Altopether, most movemenis wer
cather shogt: 95 percent of adut and
93 percent of Immature cocks were 3
miles or less, 83 percent of adult apd
62 percent of Dmmstece hens weers
within the same range.

W wingtazped 162 chicks at the
nest of shortly afler leaving i 1T wese
regovered gither through husting (93
o1 wimier ieapping. Their movemonts
were will within the nocmal lmits of
birds banded in the weusl way,

Iplications for management of
fircd amed wovver hawe e discussed in

A Guide o Prairie Ohicken Manege-

ment, The more extensive data here
mported support our earher conche
SRS,

Banding dats show strong intercon-
neclions between the Buena Wista
Matsh {Portage County Mansgement
Azeay and several cutlying accas up to
25 miles away. We believe that this
arangenent gm& strength 1o each
pepulation and we reiterate our eardier
recommendation that these outlying
aregas be put vnder management. Los
of the Carson-Sigeb-Sherry Ares would
begak the connection and leave Buena
Wista-Leoks isolated from Mead, 2 los
which would be more important than
the msithematical aumber of hinds in
the Carson-Sigel-Sherry Area.
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FIGURE 17, Prire oficken muwvenienfs fiom the
Breria Vista Marsh to the Novthwest Ouilying Range
s JO3Y fAdupted from Westemeior, 1969)

TABLE &, Bonding Summary, 1950-1069%

Shaepiails Hybrids Al Species
Fall Winter Gteunds Zeemer Total  Winter Winier Al Séasony

Males Ad

i 3h4 3 - 87 2 ] 394

et ] 586 L - 97 g 1 Ti6

g - &7 & - 25 - 1 L]

Total 11 LiS? it - | Ay 13 1% 1208

Femabes A& 2 4T - 1 254 3 i 254
Im 2 352 - = 4 ] 4 it

k) - 52 - - £2 i - &3

Fotsl 4 T - 1 6 13 5 723

fagand Total 18 1858 11 i 1885 23 el 1a34

mmwtm cm., &t the time. ikf Firsk C@gmxrmmm mr;ﬁade:d hcn:m Hawwm ftvmds ﬂwmwd @F WETE
reenoned ol 2 subseguent capurs, afier widldiog dats on a1 Seast one morg, og included. 4B0but 7
{epecialpaepase mocks, bended on boosing grownds n 1965 and 1969 weee caught betwesn
194950 and 196485
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"TABLE 9. Birds Banded and Thelr Sex and Age Composition 19501969,

Sharpiail __ Prairie Chicken x Shasptsil
) Mates Females Mabes _Fe j;,ﬁegw
Yot P O Adles T AdIm T Adlm 7 Adim ¥
G20 OB A O 68 42~ T - w4l e e ] e e e
5051 6 % OB 2% 3 4 F 2 = - 1 = - =« - 11 =
-5 - T T e R e T T T
195251 43 13Y 1 W 93 s s 1 w102 w1l 08 e s ] e
195354 R T S e
195554 52 8 X ¥ W 1 1l - e o o= o - o e o o
195657 4 B - I R I T T T
195758 S i T HR
TRIE.-59 R3S N I T T T SN T T,
F959. 50 2 2 - 23 - - B T S
FA0-8Y w W . 2 I o e e e e e e me owm om ow
T95]-42 R S - T TSI S T S
THEE- G MO 1 OB M I s e e e e e e e e o ow o
18384 n % 3 T O 0F e e e o e e e e e e
Faed--68 23 3 = 4 I 1 B
66 L e m w
68 - I 3 = e e e e - . e e e
TETAL
Fall I W - 2 T e e s om s wm ow w a we e e e
Winter 4 886 BV M7 393 &2 2 9 - 3 B 1 5o 1 14 -~
Buoogisg Theousd e 1 s W e e e e e o b o m wm om m owm
Susoier - w e 1T e e e e e e -,
TABLE 1. Composition of Winter-trapped Samplex
uf Prairie Chickens,

Banding s, Matew  Temales

Yiar Binds Malss Femades Ad* Im  Ad Im  Ad tm

F4% -5 1) &3 &7 2B 7T 18 40 B 32

HWie-51 I G4 ] 51 4% 33 0B 1Y 14

195152 BEY 34 16 47 M 3B T M 3

198253 313 63 37 33 &5 W 42 5 33

198354 k4] [ 39 X S - - - e

18 1 TE FAl W &l 2 42 W1y

1 3 B &4 35 B 84 - e ~ @

195738 42 &t t¥ MO - e -

195839 187 511 44 £ 41 MO OW 2

1950400 E] ] kD LI

195068 13 i 9 A &0 w s - -

1961-4% 115 3% 4F 4 3 23 W O O0M

EL T o S S £ 4 41 4 5 W 13 O B

196364 T fisd 32 42  F = = - .

(R D 143 89 11 i & *

Bl 3 53

*Age sstimated ot time of banding.
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TARLE 11, Teapping Desths and Experimental Removals,

Hand History

. e O Trapping Doalts Banded

Tieaths Dus to Kitled in  Dded Eudier Handedin  Experimental Deaths

W‘Tm% it . Twp Teapby Dudag This  Barler Femavals Plux

Year i ¥i iodal Injury Brediier Hasdling Mise, Unbanded Winter  Winter {Live Bindsd  Removals
=30 F - — 7 H % 3 - ) - - o 3
BEg.5r 6 21 % z 5 H i 5 2 2 & 15
195182 2 1 - 3 i - 1 iy 3 - 1 2¥ 5
1952453 4w w 4 £ E 2 - 4 - - 4
195384} = = 1 = - H - I . w 1
1 o o ] 1 o - - - - i - 1
194586 3§ ~ 1 2 2 [ ] - & i 3 - 9
198657, 3 - - 2 i = 1 - I - H - 3
5509 14 -~ - 13 1 - ¢ i 4 - 14
Wi - - - - ~ - [ - - - ¥ 2
- i~ - 2 i - 1 - 4 - - - E
4 = 4 z H i - 3 e ¥ - 4
1 - 1 2 $ - 1 - i " 1 - 2

L I - % ) - 3 ~ ] - e - 4
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xo winter irapping 1954--55; one cock netted and aecidenially Ritled on Boorming ground b spring,

it deaths or sosmovals fn 195758,
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N of Mo, of
&1 LI B3 A4 &1 k6 60T RIS BAS 008 103 Moves  ledividuak
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Ager! 4~ B~ M- F- 4- - & = - 1 - - - -~ - - H 1 .
Age I I T T e T T ‘
Tatat Im = 84 L 39 25 20 5 i a4 - 3 336
Totsidd 63 k1 i3 3% i H i 2 1 - - 362
Totaidd 136 -~ 161 -~ (56 - T4 - B - 33 - 1 - F - 2 -~ - ~ - <« 58 = - -
Totad® =~ & - 8 ~f4 -1 -~ B - 3 - I - I o 2 o~ 5 - =

Fakbated per Jnd bvddasd.

in the Sinst or later spring.

Yem = Banded 25 fmmadure eesched farfhest poind feom booming prowed s lmmstues.

Ad = Reached Tarthiet goint From boaming ground when adult, segandlass of age ot Banding.
Agel = Banded as pge? mached Fusthest pobt Trom booming ground asz sgel.
“Hot necessarily dhwet mveiment 1o or Bom booming geonnd: the fanthiost point reasiied at ewy Hime in any combination of moves;anly vae mbve

A males in table are considered to have 2 “home™ booming ground oo which they wees knower 1o be regulars (326) or were probably regubars (623

Ve firsitety veguls cocksy ens whes were on-one hotming gt for 5t Test twi grbigsand on oo other; estdy with 2 “hume™ bosming ground.

ﬁ?m&mhty regular tocks; hens whe were on ong booming ground mere than due spring but sl om others; less cortainly with 3 “Tiome™ boaning
ground {distance measured From the mos wsed groandk

TABLE 14, Wing Tagging

Males  Females  Sex?

1950
1954
1952
1953
1954
1935
1554
1857
1360
1964

Tokal

Mo Moo Later

Tagged  Rooowred
3 8
15 0
3% 3
12 B
] b
23 I
12 &
1 Q
2 I
] I
162 17

§ o w G |

L

Dy s g1 | e |

3

1

Lo B I B

ALR but ome dieatare hen G 1931) wers shot: % others

wipe pelrapped,
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TABLE 15. Bessonal Movements
Percent of Moves
Mo
Lew Than, Than  Nusmber
Ags & Sex  Tmides Sapiles S miles 5 medbes  of Moves
Within Wieger Fois M 33 72 93 5 il
Al 8 33 ¥ 96 4 %
B 45 #4 ¥ 3 k3 1
A4 F - - piii] - 1
Winder to Winler Al ad
M 47 &5 81 BE] 17
F &3 2 81 19 A
Winter io Sprieg 1o 38 4% 4 93 ¥ 36
Joil M &4 51 Q5 L 342
ImF 15 6 5 #% 128
AdF % 51 B4 15 14%
Syt do Winder Al Ad
M k] 4 99 i 123
¥ 3 L1 B3 1% 33
Winter in Fall Al
s 13 3 36 &4 1%
F 21 3% 54 35 13
Speing 1o Fall AdbAd
L3 #3 93 ¥ 3 A1
¥ &1 33 T 1 &
Al Mowes To 8 46 73 3 7 429
Ad M a5 45 EE] 5 548
I ¥ 31 i &3 K] 15%
AdF e 56 83 i7 223
Greatest Im M 44 ] i i 335
Distance from A M b 85 a7 3 324
Boomming Ground P 7 25 51 n is
S F 18 47 a8 5 38

34 Methods
35 Findings
36 Discussion
A4 Sunumary

METHODS

Prairie chicken cocks tend strongly
to retusn cach spring to the booming
grounds on which they have estab-
lished themselves. Hens also go 10 the
booming wounds, sithough oot as
persistently to the same grounds a3 the
2ocks do. Bemuse of this behavior we
hawe been shle to build & life table
bhased on the direct observation ef

colorbended Bwe binds that were
identified as individuals over o period
af years on booming grownds in speiig

Bevers! assumptions are implicit in
this scheme, and some weaksesses in
the duts should be pointed o,

Pruirie chickens are wideanging
birds fzer “Movements™), hooaoe g
study area mnst be large. Ours i bout
50000 seres. Thete were 52 booming
grounds on it (ncluding 2 of uneertsin
status) ot the time of highest popula-
tion e 1930 and 1957, and from 16 1o
23 during the Jow years of the 1960%.
The section “Breeding Behavioe™ de-
seribes fyowr binds were seoognized a5

T U R N OV E R W s,

dividuuls and points o the difficsl
Hgs i getting complefe ooverage,
Drespite these difficultics, howeover, we
estimate that during the years 1956
through 1270 (when the Jas banded
bied was seen) we identified 95 por-
cent of more of the banded vocks snd
neatly 42 wany of the hens, while
during the earlicr yours we worr no
mere than 90 1o 95 parcent sucnessiil
with the coeks and less 30 with the
hans.

Movement off the stidy srea could
distort  the appasent  survivorship
serigs. We Rnow that such mowement
bas oocuressd, but we heliove that
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whntively fow Dirds age involved, and
that they are not bieds that are part of
the survival series. For example, we
ham: recard ﬁllf it hﬁrﬁs{? mm&mﬂ 3
am, 3 -:ack W5 ever R OB 2
booming ground on the study ares,
amd that bisd for only one moomng,
He is incloded in the survivarship
tabies. Twelve of our banded hinds
have been scen on offarea booming
geownds, bt onky twn of tiem fone
male and one femule) had been
recowded om the sbudy ares in spring.
Bxcept for one cock who retusned to
the Marsh, we hove aot incdeded data
froms the offares prounds, because
ozt of these sxampbes could not be
fodlowed systemmtically fo exiinction.
11 is, thus, sot wholly sound to assume
that the life tbles see not sffectsd by
exoduz, but the discrepsncy soens to
be within tolersble fimits.

FINDINGS

The Ems.,xz: assiem;mt}n # that prairie
bwmjng grmmds vmh such. per-
sistenize  that thels ulttmate disap-
pearance means that they are dead.
The sheer force of numbers of the
bard seturns i highly sugpestive in
itself, and in most ceses, onr last
recgd of 2 bind with 5 booming
ground higtory is onm the booming
ground. The sssumption can be funther
tested in soveral wavs: (10 24 bisds
with Booming ground histories have
been found dead on the study apes

weark--predetor kills, wire kills,
mowing, ¢t In 21 cases the birds
were on 3 hooming gronnd duzing the
speing immgdiately before their death,
Only 3 were not seen on a booming
ground in their last spring, and ome of
these was 2 etk From 3 prousd that
was not checked during his last pos
sible spring; one was 3 hen whose fime
of death could mot be scourately de-
termined, (2) During the one hunting
geazon (1951) on the atee during the
time of aur study, 42 of the shot binds
{37 cocks gnd 5 hens) had had am
eaelier booming ground history. Only
5 (4 cocks and 1 hen) had net hean
seen I8 the spring of 1941, Qur
ecvesage of the booming grounds was
not ot s best diving the fisst few
springs, so we could have owverlooked
them. Siace we know that thess 5
wete altve dueing the second spring, we
have included them in the tables, {3)
We last saw 67 binds {49 cocks and 18
hens} sull alive at o time other than
spring, such as winter rebraps, sight

T R TR R WA W

fecords  on booniiag  grotnds  In
aitern of winter. fn ao cese have we
found sweh 2 Bind that waz not
eesorded on & booming ground during
Ehe spring immediately befoce!

Altogether, the evidence j5 conving-
ing that 3 velid e table can be
comsteueted on the basis of occurrence
of banded tocks vw booming grounds
in spring. Some cocks have heen
missed due 1o the practical difficulties
i gathering the data, but W% suspect
that fhe bisses and inconsgistencies in
this method wee no weater than found
in the wsusd method based on re-
coveries of dead hirds. Por eeasonsz
dlready explained the caleulations for
hens are undoubtedly less precise than
for cocks, in the diosction of an
werestimate of mortglity; fe., some
eéns still alive wers regorded as having
disappeared. We hwve ny way of at-
tacking the peoblem of tumover or
supvivorship i the bisds that do fot go
to booming grounds, and it is satively
possible that thelr Bfe expeciancy i
wholly different.

TFables 16 and 17 give fhie raw data,
copbiming all years o show the
nurmber of hirds that were last ssen
during sach successive spring following
banding {Table 18}, then building back
From these data to show the number
alive exch spring, including those not
seen during 2 particular spring bug
known to be alive because they wers
see 3 4 laber spring {Table 17). Rirds
banded 33 immatures fless than one
vear ofd} were ghout 10 months ofd
by ey

first speing after banding, since the
peak of hatch iz generally tn fate June,
Thus, for immatures the mumber of
springs sfter banding iz the approxi
mate age of the bisd. Age of the mdults
canpot be so directly interpolated,
sinee we do not keow their hatch vear;
each spring containg 3 mixed lot of
hirds known only 4o be more than one
yoar old. Agr cateporiss—immatere o1
adplt—were determined at the time of
banding by depth of burss andfor
degree of wear on primary fips, sex by
tail pattern and pinna length, all
standard methods,

Rough inspection of thesse tables,
sspecially Table 17, shows that smong
the larger skmpies—immaiure cachks, alf
impratures, adult cocks amd abt
adults-thers is an spproximate halving
of the numbers remaining in each
syooessive year through the third or
Tourtly spring 1n the series.

With the help and dirsction of
Donald R, Thompson, we have applied
a more sophisticated analysis o Hhese

i & T prowed Tt

data, based on the discussion of
dynamic Jife tables in Hickey (1952}
Each of pur banding cobworis has beer
followed to the point of complete
extinction, 1t should be emphasized
that onr survivorship sesies does not
start with the time of banding, & is
ciprrony the case, hut with bieds
already sbmost one year old, by whick
time substantial mortality Bzas dhready
orenrrady therefore, at Thompson™s
suggestion, we used symbols 1*x, 4% %,
and g’ to serve 35 meminders of this
departuee from standard usape. Ther
figures on montality setes nre nol
precisely  comparable with  rates
derived in the usual way, sithough
pough comparison should be justifi.
able, bt will be directly comparable
with simisr survival sepies o be pub.
Yished for reffed grouse {Gullion) and
sage grouse {Bagl.

Tabdes 18 and 19 we thus com-
posite dynemic Hife tables in whick the
time intervals are from one spring o
the next, starting with the fiest spring
after handing; 17 x s the number of
Birds alive during the fest spring of the
interval; d% iz the number of deaths
{Iiterally the number of birds Hilliog to
ﬁsappeat} hetwesn the first and second
springs of the interval; and g'x 33 the
morkality eate during the interval. In
these tables, the Ffirst spuing of sach
interval talls the approximate sge of
the immasuees, 33 sircady explained.
Adults have arbitearily been advanced
ane  year, &t the sugpestion of
Thompsen, on the grovnds thar afl

definition, sad the majority were
probably ten years old at fiest ape
peatance wWith comespondingly fewer
in ok older age clags, Table 18 gives
Iife tables for immature cocks, immg.
ture hens, adult cocks, and adult hens.
Table 19 combines imimatures of both
sexes in one part, snd sdults of both
sexes in the other,

Tuble 20 goes still facther in jump-
mg data by mzﬂuﬂmg hirds of an
known age to show Jife tables foe ol
coeks, all hens, and the entire sample
combined. Here, sinee we are dealing
with mixed ages, time periods do not
differentizte betwesn young and old
birds but simply represent the mumber
of springs following banding (it is true,

* Hickey, 1. I 1952 Supvhad siodies of
bandsit birds, 1, 3, Dep, Inderior, Figh and
Wildh Sewv., Spes. Soi Ropa: Widlbe 15,
P 512,
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of eourse, that the bieds are progres
sively older in each juccessive time
period).

There was pne open séason on the
sres dueing ot stedy, in 1951, Table
21 gives life tables for the two coboris
that were shot, a5 compared with the
combined semgining unshot cohoris,
Since there was enly one hunting
segson, the unshot cohores showld be
mare truly sepresentabive of the wihsl
econdition. In the three ports of the
tabile, all ages (including epe witknown)
znd both sexes are combined; sdults

have sot been advanced ome yesr ag

they aee in Tables 18 and 19.

DISCUSSION

Acoopding o Hickey {1933} the
gverage annuel moctality fgure i the
miest  conservative exprossion  of
mortality eate, That fgure was (Table
18): for mmature cocks, 52 percent;
immsture hens, 3% percent; adult
coeks, 55 percent; and adult hens, 53
pescenit. These walues, however, are
et significantly different af the 95
percent tuvel, 1 seeiny reasonable then
to combine sex clasees) both i
tures and adelts show so avemge
anpoal mortality mite of 34 percent
{Tuhle 1), Since there is ap Jifference
between immatures and adults, it i
fair to entarge the sample by including
birds of ueknown sge: males show an
avesspe anmual mortslity Tate of 53
percent, females 56 percent, gnd both
sewes and alf ages combined 34 pereent
{Table 20)% This fpgure includes the
effect of one hunting season: for the
unshot population B 33 32 percent

{Toble 213

Agasin following Hickey, we have
not calculated mostality sates for
smples i which there were fewer
thae 100 birds at the beginning of the
time interval, except for the two small
shot coborts. This means that we
wamagt show' gnnpal mortelity rabés
beyond the interval from the thind to
the fourth spring: for fmaature hens
we cannot go beyond the sesond
spring. When nombers deap befow
EO0, we have combined all the rest in
one edlewlation. The tables do mot
show 2 constant mostality wte of 54
percemt for each intesvsl: afler the
imtesval “third to fourth spring™ the
ate is always higher, except For imma-
ture heps, and the mite for the come
bined small samples = the end of cah
series is shways highest of all, with the
mme exception, We cannot evaluate
this situation beciuze the combined
wmples are s swmll, but we do il
attendion T it.

Thers was ans hunting season and it
included only bwo cobarts, and 26 our
data on the influence of hunting are
few. Despite the small samples, how-
#éer, the two shot cohorts show higher
gverage annesl mortzlity smtes {39 %
and 53 %) than the mshot yesss
gomibined (52 %), and one can veadily
s whare the huatiog season came by
the jump in muortality during St
imterwal {79% during the interval

“secomd to thied spring”™ for the
£5949.50 cohort, and 66% for the “first
o second dpeing” Entorval for the
103051 pohoct) It would seem that
the hunting sesson incrsased normsl

mnrtality by abowt 25 percost.

SUMMARY

Prairie chickens, sspecislly cocks,
tend stropgly to retuen o booming
grounds year after vesr. Thee it it pos
sble o comstenct composite dynarmic
Jife tables based on sight secords of live
birds—color-marked individusls identi-
fied on the booming grownds. Thire
ape soine stipulitions fo be obeerved,
dizewzaed in the text; nevertheless our
dhuta show: {13 There is no dgaificant
difference 2t the 95 percent lével be-
fween 3verage annual mortality rafe of
immature cocks [32%), mmatire heng
{3950, adolt cocks {55%), and adult
feens {5195}, (2) Combining the mxes
gives an aversge snneal moraley mie
of 34 percent for both munatures and
adults. {3} Including the birds of un-

knewn age, all zotks show an average

annual mostality rate of 53 pereest
and all hens, 56 percent: hoth sexes
and  all ages vonsshined, 54 percent.

The above figures are for 2 populs-
tion which was husted during one
autms, T35, The average snnuat
mestality tate foe fhe combined unshot
cohorls was 32 percent. Two coboris
{1949.80 and 195051} were huntod;
their INEIUEE angeua] moriality retes by
comparison were 59 percent and 63
percent, Tespeetively, and For the fime
interval which included the huating
segson the anmusl mie waz 79 pepcent
and 66 percent, respectively. We esti-
st that the hunting stason increased
meetality during that vear by shoust
25 percent,
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TABLE 16. Disappearsnce of Proirie Chickens from Booming Grounds, 19501970
i . 0f M i, of Pemales Mabes Bl Fomales o
Seem Alive A im*%  Ad  Ape? Total  Im®* Ad  Ape? Total
1# 194 kI 20 34 o M4 B’ 142 81 184 32 AT
2 BB 58 24 152 o B s S 85 B %0 27 247
3 [ 3 g £ 18 3 26 X 43 7 134
4 E3) 14 - 54 i) & I " 41 24 ] 71
] ] 2 2 3 4 % - S 3 & 2 12
§ 2001 - 3 | 1 3 0 e 4
¥ 1 o~ - i - o~ 1 - i
- 1] - - 1 - - - - I i
Total Birds ¥E N 6 L e 10 13 361 s 3w ™ 942
*First spring uftes banding, ste. o
Lo, Ad,, ehe~Age at time of baoding.
TABLE 17, Prairie Chickens Known 1o be Alive an Bmmmg Grounds, 19501970
Keners tie m&&wwwm SRR - 75 - IR . | WIQMWM
be Alive Total Bt oAb agel  Total ‘;ﬁ?’f“ . M . Total
1* 882 48 tr 18 260 3 3 M 9#2
2 348 33 5% 8 g4y 257 iB6 42 S48
3 168 23 w3 3% 2 B M8
4 (3 15 i i 26 35 3t - b3
L] is 5 T % 14 7 % 3
@ 3 i - - H 5 i R_— &
7 2 - - [ S - k4
R ¥ - - - I - = 1
*Fiest spring after baoding, e,
54, Sad, St Age ok ime of banding.
TABLE 18, Composite Dynamic Life Table, Prairie Chickens, by Sex and Age Classes
{Birds of Unknown Age Excluded)
kMRS e IR Femaks S Males __AGP Fenales
fige# Ve &, €% ¥, &, g8 T, & owky Uy d o i
| g 194 4% Mo &7 & - - - - -
.08 & D 49 3 30 3 1 33 wE 4% 43
B i 64 & 23 3 § g 88 & A8 32
o 40 15w &% . ¥OOM 5
5e s 5 | I n B ) wos i
fi- 4 P 1 1 i 3 I * 4 &
7 21 P14
8- % i
761 3B 82 33T M 3 L33 7 ] My M2 83
*Pmmatars at banding (30 monthsat age
*#¥hatutts arhitrorily adwanond | year, since nans wers § wear obd and the majoeity weare probably 2 yeaes
3% the fime of Frst appeazance, with progresively fewer in sheh sucooeding age slass.
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TABLE 19, Composite Dyuamic Life Table,
Praitie Chivkens, Sexes Lawped

{Binds of Unknown Ane Excluded)
All preaties® Al Adults®

Agn® 3 % L x iy g dp a8
12 §% w1 52
Fom BT s 5y 3333 nd S0
Fm 2 T & 186 90 4
dr - A M 4% 1
fim W ] noom
[ i I ¥ 5 l i
Fo 1 1 [
b2 i I

945 538 54 611 33 34

Fhmmsture ot bnding S0 mongheat age 13

= stz a:mztraral;- sifvasesd 1 yesr, dove none weve 1
ez ol zndd the maafority weee peobably 3 vearsat
e dose of o appearance, with poagrossively
Fewer dn cach succpdiog ape cluss

TABLE 20, E@mpm:te Dynamic Life Table, Prairie Chickens

Entire %anie M Agses)
fﬁﬁ of Etire Sample
A’;w’;@ Al Males® All Fepnaless g mfmdi g agg B wm}
Budimg  tx fx 5 ¥y O we LES
| ] G873 A3 48 WH 143 35 942 477 ¥
Em I8 1Bz RN 117 85 5& 45 W7 53
Fos 86 58 5 32 28 T pra LI v S
i 53 34 T 26 17T o 94 TE
5 98 5 i R S
e 5 3 7% 3 i 5 4 78
P 21 i I T
F i 3 i E
286 682 A3 488 260 35 PR WY 54
Fadults not adwmesd wiere 2l ages aee hunaped.  Bisds of unbenwen age
arw netoded. .
TABLE 21. Effect of the Hunting Season of 1958
an the Two Caborts Ievolvad
?@xﬁkf 195162 Through
Provi 88500 195851 1964652
Banding i % & x 3 xi“%‘l i % & % q 5k i'x, ﬂ’x Q'xé%%}
33 B3 &7 44 93 61 4] T46 36 4
o 0 445 79 3% i3] 1 I? I8T &
Fow 12 7 ?1 113 12 ;& B ws 55
G 5 5 ¥ 4 1 ’i 68
Foe 3 3 : i 4 .;
Bow & 4 78
T : |
B i o2

76 W3 8 =8 93 83 TAY Tag B2

Fadudts mof advanced wlere ofl sges are lowped, Biaks of upknosd age ace
iencduded.
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METHODS

Cowerdype mapping in the fiekd
followed starderd procedures. Section
autlines, wads, drinsge ditehes, e,
wepe eed directdy from sy ﬂmmg
slong with sueh mejor covengype
houndaries a8 were clearly visible, The
sectional rops weers Then taken o the
field where fthe detatled typing was
done, Sice we wers inderesied m
ooy bypis g8 they relate o wildh
and i particubr o e .
we wers nol odgcermed age
chisses soul stocking mates In tiwher
stands, and gmplificd the usel et
e of wopded aress.

Some problems wae oesuntered in
comparing  maps wade at different
fieas, axpeciadly o the dese of the
Portage County ?‘rﬁmagmmu&é Agen be-

comss of §os Teepe shae. Procize ground
sontrol 4id nol seem necoscry for the
chmparisms we wish o umb&* and
slight differences In scale of the buse
photos were not grielly compenzated,
Aerrage fotals for 13 and 1969,
thus, d:tl net ageee, and ome Tl

is missing Teond the 1933 map,
ropenzated for e lacking
: ¢ Engerting values teken
fromn fiehd mapping o EBRRE, Kndwing
fhat there was libtle i wny change
botween PIST amd 1953 In the case of
the theoe poet-fownships which wees
farthest out of sgesteni in total
seppage (2.3 %, 20 % and 8.7%) we
acoopied the 1969 seciioml maps a8
e more mearly soerect and inceased
the soresge of zach major fype as
mweirded i 1953 by the appropriate
pasceriage to allow comparison. The

é_?i;t,f, m;{gm it ,ix pmrmi{; ffn};e;;;wmnhfgm m,sgmg gmgf mxm;xg SO

fargest diserepasey, 0.7 pergent,
volved 2 total of only 430 acres-the
sl pard of T23M, REE which Hes
within the seea. Yalues o fhis seport,
thesefoce, vary somedwhat from thode
given for 1953 in A Sadde b Prafrie
Lhicken Muwgesrent,

Preparation of the 1953 type map
was desoribed and sckoowkidped in 4
Ciekde B Seadvde Chfcken Musagermeni.
: was dowe poder
sonlzees  wit  the Usiversity of
WiscomsinStevens Poing, followed by
eomplese Tistd ahiveking by the follaw
ing mon in the ﬁ'::pmtm;m il “né;sﬁumi
Resouress: | Ashbronner,
Lo Jonas, R, Zelley and £
fiirciiin

We made onr first map of the heut
of e Lecla Marsh when we weee
sewchate shadends. It was done in 1942
amd P93I, Bast, with the kelp ol s
photos, Tocal Darmers, snd nar owe
intimate knowledpe of the sres, was
madé e represont  condifions i

- E§=sst1w~

-
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184142, Gur oelgieal spping was on
@ mush swye deluiled wale tan the
mare veeen] goek, and B owas s daple
idter d0 commdidate B Brer types
iy the heoader omex of lster IS,
Wi made o spoonsd s i 10T, whes
it s apparesd Uhat deastic changes in
bt wge wese I poogress. From
Sepaepbor P56 a0 Mok 1957, 0L B,
Muttaess, wi omame o for e
Depariznent  of  MNpgural  Resowsees,

mapped  dhe  emie Leols  Peaine
Chicken Mansgement Asta, farper than

bt wludivng sl of owr mspped sres,
We tnek from his map the part that we
mapped eadier. In 1963, F. W, Hamer
stoom mogped our wigingd sy once
again, ughap 88 o buse 5ol of pheios
specially Heavn for the purpose by the
Depsrigsent  of Nulurd  Resssces,

Lok Marsh Hibitar Changes . .

“hwrne boswring provind ™.

Mivived amf grgzed By sevadiow, supporind

Einally, in 1970, the 1999 mop wes
ﬁ”f&i'lli!ul in cader 1o permil cotpa-
gom with 98T of o laeger pros which
smalucled b ot the odpe of e Marsh,
Two alfsections and oo 80, mo
busger iportant to paide chickens,
wese gob fnmpped feast halves of
Bections & and 7 and Section My, BB
U, ol e T20N, R7EL

FiNDINGS

A Tormatiead representition of e
g Coundy
Managerment Arga for ]%‘} i5 ghees Jny
Figure 18, wd for 1953 in Figuee 19,
The individust section dwils are on
file in Mudizon; no mossic wis feds
of the 1969 mapping. Table 27 som-
PeEEEE cower Eype adreages In DREY with

7

PRER Bor Uw oren sz o whele wnd Tor
swch of the portial bownships which
A ol
Leola Mussh dawn wre shows i
Fianee 20 {1941 42y, Figmee 21
{1*34”; Figure 21 (1956.57), Pigure
23 {1969}, ol of which deal only with
il origingl smoople ari s Soctions
Sl 3G j;ﬁi’! hadiees of
2524, Plavres 24 o
foparts of
Sections 2 aed 3, Sectiors 4 »nd 3
easl balvey of ’Surmm & oand ¥, Sn:.r;»
ttons B, 17 and the st hall of 13,
Seciaon 20, sevth balf Section 29, and
the B4, NEY Section 30. Fignres 24
snd 23 wEpare cover types om the
lamger wres B 195857 sead 196970,
summrized in Tsbie 24: Tuble 23
imehides the aoreages of Flaires 3023,

» a,ﬁ»mf

euttivated crops,

Cgo7 a"&ﬂwﬁi for culstvared a?mr?
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DHSCUSSION

e iz oo secyet that prairie clhckens
have fost mange on @ catastrophic sale
due to man's aver intensifing uee of
the Jand. There sre, however, few
scamples 16 which awh losws have
been predisely documented. We have
what 5 perhaps 3 mnique example in
flie history of land vse chanpes on the
Leota Marsh from 194047 o 1969,
snd another excellent oxse history on
the wmwch Teeger Portage County Mon-
agedment Area from 1953 10 1989, tis
oy purpose here B put these dats an
reoed,

Portage County Management Area
Table 22 soppests that the Buena
Vista Marsh was not used vndoly hard,
Cropland decreased overall by shout
12 percent; woods, beash, and mis
cellsneaus types increased by shout 10
percent; grass-forbs, the emential type
fur praieie chidkens, hardly changed in
total sinee 1953,
Thise Heures do aot tell the whols
story, however. More than half of the
rernaining pesseforbs tvpe i uoder
wanagentend for prairie chickens, wnd
# uvonsidersble part of it hag been
seelaimed from boush amd trees. The
unmisnaged grasslands aze foe the most
part extramely Bardgeazed and peo-
duce few i any chickens, Where we
weere least suzcessful in getting land for
mepsgement, irigated  farming haz
creneded  onte the  Marshefor w
distance of 3 miles in the northoast
and moee than 2 mile slong the porth,
veducing the effective sive of the area
By sbout 5000 acres. This nvasion is
partly m@em in the tpwnship screage
totals for T22N, BSE and T23N, RSB
in Table 22, and shows clewly in
Figuee 18, We repocted on this situs-
tion i our Job Completion Report,
Jub V-A, 196K, which i quoted here:
o show just how Nitle praice
chicken babitst remming in the
northern part of the munsgement sres
because of intensified farming, we
cover-mupped: {1) 2 strip ose and a
half miles desp aceoss the nosth end
ples the half of Section 12, TIIN,
RIE which Hes within the ares EFEg,
28], and {2} everything east of High-
way 31 in T22N, R8E. The screapes of
the different cover types 85 of late
June, 1968, are given in Table {25].
“e should point out that thiz was
3 mpid  reconmalisgnce... Absolute
precigion would have mequired far
mare time and would add very little:
the picture i wholly olear a3t stands.
“In the Noeth End {Table 25] there
romzin ghont 477 acees of good prairie

Manggement fnaction , . . Bueng Viste Marsk
greg before (ahove) ond after tregtment fmowing,
spraying and durning ) to cregte wezting cover,

chicken habitat—gras-forbs, tame hay
in Soil Bank, snd tame hay in the
chicken management program—{or &
todal of ouly 20 percent of the 2,350
apzex iavolved. OF this suitable habitat,
337 geres or 5 percent iv i Sod Bonk
g the Rgst condract rens oug in 989,
Onty £0 acees have been bought for
prairie chivkens, Further, 260 acess of
Seil Baok lands are in one swnesship
and the owner bas said thet he 35
nrwilling to sell because he plans to
farm the land a3 so0n 3¢ the Sod Bank
comteact ends,

“We have known for some fime that
the Mortheast Coroes-north of Ditch
4 and east of Highway Slowas
essantially finished ss For as chickens
are eonosyned, lagely through the
farm peacticss of 2 single ownee. The

Rortheast Corner dobals 2576 scres
There is a0 wood chicken habatat left.
A few birds might sl be produced in
327 geres {119 of modesately 1o
heavily grazed grassdorbs  pasture
when grazing pressure permils and in
271 aeves of tame hay {9%) when the
odd aest cseapes mowing. Pndisturbed
grass-dorhs totuls 22 aceas (079} in
two small picces: the lack of dis-
furbance i probably onby femporary
snd in auy cass neither s likely to be
productive because of ity Isolstion.
Plowed ground-—mainly muck frming
for vegetables snd mini—totsls more
than 1,834 sores (6% moze §5 in-
cleded in the 300 actes not mapped).
Altogether 3358 aores (V9% am
wholly wesuitable #x prairie chicken
‘habital, ANl formes booming grounds
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FIGURE 120, Cover tvpes on fhe Leols Marsh

FIGURE 21. Cover types on the Leols Marsh
sangple area, FRII-42

saviple areq, I947.

R

e
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s R

FIGURE 22, Cover types on the Leols Marsle

FIGURE 23. Coser types on the Leols Marsh
sumple areg, [9368% ;

sample grex, I909,
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F‘HEURE 25, Cover types on the enlarged Leols Marsh saorple syes, 196970 4%
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have disappeyred.

“H i nisteading to include so mudh
aow  waproductive fand  within the
Boundaties of the mamagetnent sres. &
wiore realistic boundary woold cut ot
all of Sections 13, 24, 25, and 38; and
everything cast of Highway 51 in
Seotion 35 and o the sonth haif of
Section 26. It might be worlh retain-
g what 35 now within the area egst of
31 in Sectinmz 14, 33 and the nosth
balf of 26 becruse o high proportion
ot peasalaind st exists and there izt
a chance-admittedly slim~for im-
provement in the futuse. Or perhaps
verr showld write off everpthing aorth
amd east of the jumtion of Highway
51 and Ditch 4 the exyet bovndyry s
perhaps not InpoEtand, 3§ We oW i
land and heve no omnagement in
pragress east of the highway.

“Ta show the degree of intensifica-
tion of faeming i thess twi parts of
the arss Table {26] gives the smounts
of cropland, tame hay, and improved
pusture-Jand curently or ecenily
plowed—in 1968 az compared with

1953 In ihe North Bnd fond in

rwerops—mainty pedaioss, coen, and
small graims-hng increassd by 68 pore
cent: in the Wortheast Cormer, with
mint and vegetables in addition 1o the
foregoing, the incresse Bws Been 122
percent,

“n ghort, i & plain ensogh wiy
booming Jas dissppeated from the
Northeast Comer, and that the North
Bid is in serious teouble, The north.
atniet ke and a Falf of the Nosih
End will be dead in 1969 wnless
sumeting con be done. Two owner
ships sre probably the key: oae tbet
of 7% fuetios, all but one in Soil Bank
until 1969, and twe percels of 40 and
26 meres, both in Sci Bank unti 1958
fihiz year’y ofl these parcels are in
Section §, T22N, REE. There & litthe
e 168l and neither owper shows soy
willingness to sefl. Additionslly, the
twn prassland forties in BY SWH,
Bection 33, TIIN, REE would be
usefid but not eeongh in themselves,
Because of cutrent treads in land use,
oy 5 large block would suffice suck
#5 the 7% forties i Section 5.

“Fimally, these &5 no reazos 1o
helieve that agriculivrsl invaston will
wot penetrate swen deeper from the
niorkk. I the nexi tier of sections
balow our mapped sy, one owner in
Bection 8, T23M, R3E iy mid o be
planning twe quarter soetion irrigation
rigs: he seeds only ome more forty.
Sectioms 9 and 30 are aheady used
hard and produce fow chickens. The
present  heavy nse fm Sectiom 12,

T‘«*‘EW ﬁ{E i;s wimwa in Tél}h E?SI .

foreed to report that the N}Bﬂ‘jz Emi is
indeed dead, All of the Soil Bank lasd
in Bection 5 was plowed, us predicted;
the only saplowed land in the sntire
seetion I8 the 1F-acre woods in the
SWNW and the J<cee plantation in
the SENW. The managemont ares
oould webl drop alf Tand in T23N, R3E;
T22N, REE, Seclions 5 and fx\ and
"i‘i’il‘i; RYE, Section 12.

Leala Marsh

Figures 20:23 hardly require cone
ment. The percentage of mrosdand
dropped from 47 prrcent in 194142
o 18 poroent in 1969,

Figure 27 plotz the Sowr amajor
habitat types graphically. After the
sirong decline in gm%md atreape in
the 1940, the dse in 195657 was 2
stirprize, I bs acoounted for by the face
that three Iandowners, whose holdings
totalled 1675 acess or 25 percent of
the mapped area, tumned from general
farming to grass for hay and pasture
Tt a fow years just ot that time,

e geiginal sample asa was st up
in the Tieart of the Leoks Marsh, the
beat of the Mainfield Aved, The Ma:sh
and sspecially ifs cestral part, proe
duced the best grass and the most
chickens. It Bas Beon fumed into the
sichest and most intensively Tarmed
part of the Pleinficld Area, For the
production of imigated crops. Fram
Figures 20-23, one might wonder that
any peairie chickens are Reft ab alf
Grasslands mound the edge and. just
off the Marsh proper are now helping
to suppost the chickens on the Marsh,
sad for that reason we were fed fo
snlarge our nr;gmdl sample in the
;:m:pamnn shewn fo Figures 24 and

3.

Froam: Figires 24 and 25, aud Table
4, ome can see tht the periplersd
strip on the norih and west alo Tost
grassland o farming, but to & imuch
lesser degree than was lrue on the
Marsh proper. The emlarged mapped
areg also gives & hetter demonsteation
of the way the larger booming geounds
are refated to the larper remaining
blocks of grassland.

The Feture of prairie chickens on
the Leols Marsh is hivhly uncerinin,
Tornr oof the lorpest booming srounds in
Figure 25 sre glose to the two largest
purcele of ststeowned lands Stte
purchases okl only S04 acres, howe
ever, More grassland has been lost
sinee 1969, inchuding part of the Jage
block in the northeen part of our
sample area. Mo laeds except the

stateowned parcels are under chickes
rstageinent; apd-prasing and mowing
are gommmon on private lamds, and
nome of the pastures atong the nodth-
erm edpe gee sure 1o persist. The thisd
of the Iepest boomisg prounds &n
Figure 25 (and a ground of 7 cocks iz
srall indesd  compared to Former
numbers) J& oo ¢ fam pow enteced
under the Cropland Adjustrent Pro-
gram and cerlain 1o be retwrmed o
cnltivation before lomg  Without
further monsgement, the peognosis s
hieak,

Agro-business

The effective size of the oeiginal
Portage County Pruitie Chicken Man-
apement Area has sheunk by 3000
zores from 1953 1o 1969, Losses on
the Leols Marsh sinee 1941 cin only
be deseribed s catasteophic, There are
hongaenn side effects which Jave even
wider and more serious implications.

Thess habitat changes iré the rieult
of a shaft to ¥ larpe-soale ngro-business
type of farming, incleding the new and
wverexpanding e of owveread irrigs-
tion. The most obvicos change, elearly
shown i Figuess 3023, is the shil
from g varid fo g moaotypic fand-
scape. Current peoctices ase higdy
exploitive of prowsd water spd at

times af the soit itsell; massive wse of

aerhally sprayed pesticides and
herbizides iz also common. This devel
opment has eaused us increaxing done
cers, and ot only for prairie chickens.

The US. Geofogical Survey has
studied irrigation and iis effecis in the
very part of central Wisconsin which
ingludes  both  the Pluinfield and
Poetage County Arvess. Their findings
show that owd conceen is  well
founded: “The pumping of water from
ground water storage resulis in Torng.
term water level declines® {p. 150,
“Aviragr steesm flow in July and
August would be mduced by
irrigation, st the level wndertaken in
3967, in Big Boghe a Cr [a siream
flowing theough the center of ihe
Plainfield Arca] by 2% or 30 percent
of natural flow and in Teamile Creek
{flowing shrough the Baens Vista
Marshj , by 30 10 40 percent of satupsl
fow. Depletion of summeer stremn
Row i much mose severe during
droughe, and could repch 60 percent
o asturst fow in Big Roche 8 O and
80 percent in Tenmile Cresk™ (p.
3¥%, I the Leols and Huema Vista
Marshes, drainage with subseguent
irvigation developrresd and infensified
aulfivation has decreased fhe value of
the Marsh as habitsi for  prairie
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Bratned murthes ave Jighly vilserable s wind
erosion, Willosw windbreaks, wuch tomred a5 the
arerwer fo wing arpsion, are plefnly sor defng

the jol hore. Brewe Vism Muorsh, abewr 2:00 pooe.

ooF f sppring afterneon.
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GF  Grass Foibs

S8 Seilbenk

Mom# Beoiria ChizSien Manogemisnt

£l Tams Hiy

IP" Becenily Seedad Pashare
seeederatedy graned

TP Heawily grazed

FR lwigoled

Bx  Mgpen
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PE Jerkie
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fe;az« $ﬂmg! ssm smr‘.MQ

FIGURE 25, Cover fppes, North End, 1968, [From:

Jolr Congpletion Rep, ¥4, 19681

chickens, wmbbits, Towes, amd other
wildhife" (p. 221

We peiterate (Hamerstrom, F. smd
E. 1968):

“H is mot sueface water that the
praisie chicken meeds, it is moisture
sufficient modsivre In fhe soil to gow
good grass and food planis. Para-
doxically, before s marsh tan he
irrigted Bt st frsi be drained, not
andy dried out bit so ditched or filed
that i czn be ponteolled: dried owt st
will when rain following irrigation puts
too musch water on the crbp, dried ot
i speing quickly encwgh that heawy
wachinery will aot bog dews when it
i time o prepare the sesd bed. But
the meighbor's land is slss drisd out
This tend does ot get figetion water
gnd 5o is in 3 state of ever-monring
drought. Nob oaly preide chickens,
Bt mmany foems of wildiile may sulfer.
S0 do Rummers, especially those who
s onesr pumping projects bt who
faise their cattle and their ceops not
from water pumped 0wl of the ground,
bt feoev & metarslly modsl coudition
in the top st or sight inches of the
soil which they pastore or il

“Wihdlife has no artesian wells noe
even sand point pumps. Most of our
wildhife and many of our faomers are
utteddy dependent on the moistare
conditions near the surface of the aoil,
mot the water which is fifty feet
beneatl,

“Muy mae not overfook the neals
af his aeighbors-his more defenseless
brethiven, the wildiife,

e price for pumping i paid in
wo ways ong s in dollass and cemis
which shout, and the other in deple-
tion of habitat. We raise tur voite for
the wildlife, which cannot speak for
iself.”

SUMMARY

The Portage County Mansgement
Arga was covermapped in 1953 aud in
1969, Although fhere was litth: change
in the tots] asveages of the ndividisl
fypes, these was g ned loss of 5000
gores of former prairie chicken habitat
along the sortheastern and perthern
edges of the s due to intensified
farmning. Within ihe arss, more than

W;;, Dﬁp Mm R&m H&eﬁmm
piled from: ‘Hs’éek;,?&':i* arl M, G
Stangland, E9TF, Effects of irgation on
siream Jo%W in $he centrad med plein of
Wisconsin, 1.5, Geal Zurv., Madbon, Wis
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balf of the grasshend is under sanags-
ment; the vnmenaged remmainder is for kit
the most part heavily praved andfor
miswad and produces fewer bivds,

We somer-nmapped a samiple blook of
6,714 aeres within the Leals Marsh in il
194142 95 the best habitat on our
S00Backe Plaufield Ares. The ome
Block wias mapped agin in 1947, 50
19356.57, and 1969, Grasdand dee '
cregsed feom 47 percent n 194142 ta
i8 percent in 1949, with a2 ocor-
respomding inerezse in plowland from
29 pereent to &% percent. A larger
bleck of 12,708 acres, including the
origingd emple plus additional lands
on the porth and west, was pupped in
195657 and 196990, Lows of grass
land was Jesx severe on the peripheral
lend, Although 0 weas inferior habitst
in 194342, the bosdering steip is now
probably the mujor smpport of the
population o the Leoln Marsh.
Fupher losses are to be expeted. (30
Wiathout additisnal maragement, the
progrodds is most discouraging,

The major losses on both sreas aee
the mesult of widespread chungeover
from geneeal farming o ageo-business,
which has caused 3 pronounced shift
from a vatied to a monotypic environ-
muint assodated with exploitive se of
ground water and somelmes of the
sofl, plus muossive wse of biocides,

&

(S

PERCENT OF AREA

FIGURE 27. honges it cover types on Leola Marsh,
19842 pr FO59.

1t is abundanily clear that the gras-
Tand reserves and theie management oo
the Portage County Management Ares

are witally important 1o the populaiion
there vght now. Tinless thers gre
fusther drastic changes, the cuwerent

managemeat operstion—developed by
this study—should sscure o sabetantial
population for the futore.

Dew drops ave
net enougl for
& proivie ehick,
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TABLE 22, Cover Type Acrenges m 1969 15 Compared wilh 1953,

Portage County Management Azen
Tame Hay Waods, Broash,
Tanwin & Year & Plowland & Revently Wet Marsh, E
Range Chamge & Fallow  Secdod Pasture  Grase-Furbs*®  Fasmiyande Ete.  Totuls
T2IH BIE 1968 541 . 5575 5353 11,838
, Uhange® - 418 + 1€ +1 3046 -
TLEN, RBE 1368 1443 54882 e 11998
Change * 5% + 534 + @3 -
TN, RTE 1968 575 2314 121 4,800
' Change ~ 182 5 601 » 229 -
TR, BEE 1969 2550 T2 3601 17,633
. Changs v A ~1,158 - 451 -
T25M, RSE iy | 13 3% 480
Changs - 126 - 237 - 1% -
Tutal 1969 350 5,249 21,55% 12550 A5, 747
Change = 13§ - EM #1153 o
1953 5387 ERE 7. 13,737 46,772

*Change a5 compared with 1953,

rediee thie valne for piibbroed cover.

#inchudes prassland with thin sattering of beaskeor brads in smalt chemps, Lo, nof enimgh bk to

TABLE 23, Cover “3‘3?1)1: Avgeages, Leqﬂx Mmﬂi 194311969

Dhstes o Famis Fay Wm Beashs,
Laver Phawlind & Recnily Wt Matd,
Mapping. &Fallow  Sesded Pastmre  Grass-Fosdy®  Taempads, Bto,
Bk 42 1334 315 3,543 1,262
o 2438 13 2136 LEET
B956-5T §:555 9454 FA20 1,283
1959 4318 p 1.20% 535
Chapge

P L1968 2308 - B =1 4§ - FEE

The vapred ieea tobals 6,714 aces

rpciudes grossland with. thin scatbering of brosh o brush In wmall domps, & he.,
okt ermnugh Beush to reduce the velue as nest-dunad cover.

TABLE 24, Cover Type Acresges, Plainfield Aren, 19571969

Drate of TFame Hay Woods, Brush,
Cover Plroland £ Becandly Wet Marsh,
Mapping & Fallow  Seoded Pasturs  Gras-Foabsy®  Puweards, Ble
155657 2 A8 35 2118 4,475
396979 4302 568 3404 3831
Change #EAR - P =14 - G385

The mimpped agea totals 12 708 acves and incheles the Leols Marsh smple shown
i Table 2%

Shclisdes prasstond with thin soactering of hrush oo bovasl i winatl claenga, Lo,
tot enigh beasls to redues the value as sest-broad cover,
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TABLE 25, Cover Types in 1968, Novtl End sind Northeast Cornee

Noril Eid . Mortheast Coener .
T23N, REE TA2N, REE e . TI2W. REE
oy G T oz ity L
3 o 4 5 ] £ Total 13 M 23 2 M M 3% 3% Yo
Frohwetive Types
Grass-Tirbs
Umlisturbad 440 1 2111} it 12 22
8ol Bank kT 240 e 27
Fame Hay
ik Bank o ] TS
Munagemeni Progesm a0 o
Laow Productivity se None
Crrass—Fodhe
Ao 20 24
Eadorately Geoyed £ B N 160 3y
Hecently Seeded Paoture 20 26
Tame Hay 111 42 98 180 348 e 33 198 18 a7
Vnproductive Types
Revently Seedeif Pasture 93 4 133
Blowhind 33 128 342 T 113 smB e 40 TT 480 490 P2 381 130 BA34
Treigzied Mowland 180 200 1] B0 &0 BEG ’
Woods, Fagmyrards, ete. £ If 7 i 12 &8 2 w2 4 23
Trze: Plagtation i3 W W &3
Mot Mapped in Dersil® §2:1 S ] e
TOTALS 150 320 540 &40 M 3M L3S0 60 TG 3TS A9 A40 402 £33 18D 3574

#5io pesdiketive habitat in sither [T
**in sovaral alternating sirips; totals ave estimales.
Froen Sob Completion Repart VoA, 1968,

30

TABLE 26. Acres Under Cultivation, 1953 w5 1968

- L SR e LG
JOM REE. TN BRE TN RIE. Btereame
Bre See. Bee. o Bl Fooum 1953
MORTH END 2 34 3 5 12 1953 TRER®  ta 1958
Cultbeted, ' ‘
including sl grain - 2 I X0 B 142 757 126EY ET3%
Harie bay . - 18 S ¥ s sl 519 348
Revemtly sooded pagture ™ - - - - - i 153
Tosls g -is0 30 385 M 123 1276 1]36¢
g T2 B8R
e ) P, L1 I
RORTHEAST CORNER 13 14 23 ™ W W} B 1953 19gEe
Cabtivated, .
incduwding sonall geain iy If 5 &7 0ok 328 114 B3y PR 12085
Fanse huy 4 41 1B M T3 M R 363 a
Revently seeded pastare - - - - - - - - L 2
Totuls BEY O OR% 0 91 143 B8 357 114 P19 R 8ess

*See Table [33] for sotiun-by-wetion M
*Shneluding 2t least $80 aeres (and probably moced under irrigation; nose in 1953

FEELBH aores o Section 34 aoad 130 acres e Sectéon 25 wers nol sapped But contain sene additional plowland. Thiw
abves are exchaded Trom the 1953 fguresabo. They contained a0 pasivie chicken prodociag babitsd in PRER woads,

Trush, znd small Belds,

From Job Completion Repost, V-4, 1968
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Aaderson, Ravmaond K.

1960, Prairie chicken respiinsts &5 chang
iog heominggeund cover fype
and hhgdd. 1 Wikl Mamge.
23063604, Gander supsrdition
of BNH, Ink

a8, Mating and inter-specific belavioy
of grester prairks chickens. FhD
Thesis, Univ. of Wis--Madisom
138 . Gunder supervision of FRE,
35y

Andession, Raymoosd K. and  Frasces
Homenstrom
HH6T, ¥en decoys aid iy tepping ok
pmﬁe ehiekens with fsownets and
Ceappets. §. WIlE Mansge
s;(-s} S29.832.

Berger, Danisl D and Frances Hamemioom
1963, Peodociing a bugpdng stdion. Tom
taptot predation. TWHEL Manage,

SEL2 03208,

Bermes, Daniel D., Frances Hamersinom and.
. N, Hamerstzom, J1.
1963, The affect of mptos on
chickens on booming grounds, 3.
Wildl Manage, 374} TTETHL

Hamerstrom, F. N, fe.

1953, :s il brood Rabilat in Wi
3 siostluen pite barress 1.
WzEdL. B BV R

Bamerstrom, F. M., Jo, and O B Maitson

F564, A numbered, metdd colopband Foy

g Wade 1 Wikl Mansge,
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and Frances Hamers !smn
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ment. Wis Conssev. Dep,, Tech
Wik Bull 95, 128 o

Hamerstrom, Frances
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Deuteche Tager 14, Qctcher 26,
195
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Constr. Bulk, TS{I 1931,

F952, OF wilderness and the sharp-tailed
grouse, Passenger Pigeon
IR,
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The Wikkbuness News HIk3,
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Now, 1, 1968483,

Bammerstoom, Frances, Hianiel [ Beogor and
F. N, Hamerstroom, fo.
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Hamessirom, F. and
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1970, Mot on fhe Par e @i’ ﬁw ca@in
Wi acad, Review 180413534
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1%3L Growse of ihe brodlands Wis
Congery. Bull TH{MIE 4,
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Wisconsin prairie chickens
{Tyrmparruchor woiphle plasatush
Proe, Integmat Cen.  Oongress
FE:452-468,

1988, Comperibility of some social dis
plays of prouss. Proc Indoroad
D Congress T2:274-293.
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THEI 284294,
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wiew. . ‘Ei‘ﬁdL Manspe.
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) 3433435, .
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Bull. 315335,
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VRN 105,

1369, Es war cinmal i Baleplate, WHd
and Hued F2011366-26T.

Hamesstron, Frededek wod Franees, and Q.
B. Matisomn
1952, Shaspialls dnto fhe shadows? Wik
Consery. Dep, Wis WML ¥o. L
35

Helzon, Losdon f

Mattson, 0. E.
1862, The chicken gebs » chanes, Wik
Congery, Bull, 27301537,

Westemeter, Bonald £, - -

P40, The bistory sad ecalopy of prairie
chickens in contoal Wisonsin, MS
Thesis, Hak, of Wie-Madions
(under spervision of FNE, Ir)
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Cur gtudy has Deen enciched by the
help of many people over the yesrz-so
many that we czanot scknowledge
them all individually. For example,
between 5000 and 5000 observers
have cooperated in the booming
ground work, ax deseribed in the
chapter o Boowing Grouwnd Surveys
and cur two published papers on this
phase,

The carly history of prairie prouss
sesearch in Wisconsin and the sponsoc.
ghip of oue nen-Depatimental studies
wre oullined in A Duile fo Praiie
Chicker Muansgement {Hamersteom ¢
al. 1957}, which also scknowledpes the
help of ather divisions of the Depart-
mant and points 1o the help of oor
friends and nefghbors in the vicinity of
Plainfield and Banceoft, nctirding thelr
allimportant share in gathering infor
mation on nestbeood cover during
seed hurvest on the Buens Vists Maceh,

Thiee project assistants howe had
gspecially  sipnificant malest Q. E,
Muttson was g full-time mgnber of the
tesearch praject 1950-53 and then the
fiest to take charge of the peairie
chicken mansgement progre which
he Jad helped 4o plan. Despite hi
mansgement  responsibilities, he comne
tinuzd to help with wintes banding
through 1959 and with booriag
ground wark theowgh 1963, F. V.
Holzer carried out the banding, dene
ing ground, and Beood sodies on
sharpiails, Tull dme Froem May 1949
fheough ssoroer 1953, worked part
fime o dancing grounds and broods
19541936, and full seale apain from
Jamuegry F959 fhrough March 1960, n
D. Berger was 3 pard Hime assistant
frout Febouary 1958 through March
1964, generafly working frome 35
maonihs par year.

We also want to seknowledge out-
standing  contibutions of seveml
cihers who bed shorber sssignments:
R. A. Hunt, for 3 todal of about 8
munths over a S-yesr period; and for
showt 5 months each, Paul Dirake,
Ir, B E, Kyio, & L, Millaed, F. B
Renp, €. R, Sindelar, fr, and G, 1.
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course of this investigation, and to
Ruth L. Hine whose editorial help has
baen one of the most enjoyable (as
well ax officient) parts of the whole
proceeding,

From Deconber 1960  theough
November 1963 the project had the
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G14947 to the University of Wiseon-
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ships, and bought materials not other-
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W. Wegtemeier, Hsted in the Appendix,
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This repoet covers peaitie chicken
research careied out under Wisconsin
Pittran-Robertson  projects W-E3-R,
WISR, and W-l41R.
 Drawings  ate by Frances
Hamerstrom, and  photographs by
Frederick  Hamerstrom,  oxcept a8
foltows: Bermprd L. Schwartz {p. 8);
The Shebaygan Prews (p. 17); Dépt, of
Hatural Besources {p. 18); Unie, of
Wiscongdn, Dept. of Photogroply
{p. 25funne] irap, 26); The Milwankee
Journal {p, 25Mapsson); and A, O,
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