
,---, 
J 

i 

l J 

i 1 

[J 

FALL AND WTIfTER FJillITAT OF LESSER PRPJRIE 

CHICK_ENS nr SOUTHEASTERN N""EW MEXICO 

BY 

R.ANDJl.LL ALAL'J SMI TH , B. S. 

A Thesis submitted to the Gradua.te School 

in partial fulfill~ent of the requirements 

for the Degree 

l1aster of Science' 

Major Subject: ~\jildlife Science 

New l~xico State Univers~ty 

Las Cruces, New Mexico 

May 1979 



tlFall and Winter Habitat of Lesser Prairie Chickens in South-

eastern New Mexico, TI a thesis prepared by Randall Alan S:mi th 

in partial fulfillment of the requirements for the degree, 

Master of Science, has been approved and accepted by the 

following: 

Graduate School 

Chai~man of the Examining Committee 

II ;977 
; 

Committee in charge: 

Dr. Charles A. Davis, Chairman 

Dr. Gary B. Donart 

Dr. Rex D. Pieper 

Dr. Sanford D. Schemnitz 

ii 
8t~8718 



ACKNOW'"lJEDG}1ENTS 

I am grateful to Dr. Charles A. Davis for his help, advice, 

and guidance throughout rrw degree progra.,."'1J. and Ll1 the preparation 

of this manuscript. I also tha.11k Drs. Gary B. Donart, Rex D. 

Pieper, and Sanford D. Schemnitz for reviewi-l1g this manuscript. 

Dr. l~lchor Ortiz prov~ded Ll1valuable assistance 111 statistical 

fu~alysis of data. 

The project, from wrdch this mELnuscript was developed, was 

funded by a contract from the Bureau of Land ¥Bnagement (B~r), 

U.S. Department of Interior. Special thanks are due to Jobn F. 

Schwarz, ContractLng Officer's Authorized Representative of the 

3111, who assisted hl1 planning and in field work. Several other 

B~f persorJlel provided ass~stance in plarlllL~g CLnd in field work. 

The Agriculti.1I'al Exper:Lllent Station, New Hexico State Uni­

v-ersity, provided supplemental fUJlds. The New 11exico Department 

of Game B-l1d Fish provided mist nets, as well as perID~ts to trap, 

band, CL1'ld collect prairie chickens. 

Tha."Ylks are due Y.tr. Wendell D. Sterrett of Rosi,fell, New 

:Mexi co. l1r. Sterrett made available the use of a home-site, 

electricity, and sa.nita-~ facilities dur~1'lg field work. T~~s 

also are due Hr. Jack Loose, Hr. Bill Y.l8.rtin, Mr. Bill Rus:b..L.""1g J 

and Hr. furry Rushing, all residents of Caprock, New ~xico, 

for their help fu~d cooperation while III the field. 

iii 



To Mike Wisdom fu'1.d Terry Riley, I express :rr.:;~r tb...anks for 

their assistance and ad-vice. To Tfi:y ",r.Lfe, Linda, I e:x:press :my 

deep love and appreciation for her support and assistance 

throughout. 

iv 



VITA 

July 12, 1955 - Born at Denver, Colorado 

1973 - Received high school diploma from Sb..a1tr.o.ee Mission North 

High School, Shawnee }fission, Kansas 

1975-present - Eruployed with the Soil Conserv-ation Service, 

Yl2j'lsas 

1977 - B.S., Kansas State University, ~~~hattan 

1977 Employed as a Graduate ;Research Assistant an.d began 1Jork 

toward the }laster of Science degree i n ~jildlife SClence, 

New Mexico State University, Las Cruces 

PROFESSIONp.L .A~l) HONORARY SOCIETIES 

The Wildlife Society 

Prairie Grouse Tec~'lical Council 



ABSTRACT 

F_4..LL A.1\fD WINTER H.i1.BITAT OF LESSER. PRAIRIE 

CHICKEN"S IN SOUTH&4.STERN NEltJ £.tIEXICO 

BY 

Master of Science in Wildlife Science 

New l~xico State University 

Las Cruces, New Hexico, 1979 

Lr. Charles A. Davis, Chair:m.an 

Fall and ~iL~ter habitat-use and food habits are described for 

lesser prairie crrickens (Tymparru.chus 'pall idicL."'1.ctus Ridg-vJaY) 1 n 

Cl1.-aves County, New }.tIe.rico, f-.com October 1976 t:hrough February 1978. 

Vegetation of the study area is of two types, Shirlllery Oak-

Tallgrass and Y.16 s qui te-Shortgrass. Slllrm.ery Oak-Tallgrass 

includes three subtypes, with subty-pe one having the greatest 

amOUJlt of grass, subty-pe three the least. 
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Vertical mist nets and a rocket net were used to capture 

prairie chickens, wlrich then were equipped w'i th min-i ature radio 

transmi tters in. order to study fall and 1vwter habitat-use. 

Other chickens were collected by use of a shotgun or .22 caliber 

rifle, and crop contents were analyzed to determble percent COffi­

position of the diet. Relative use of vegetation subtypes lIas 

determined by use of census tr~~sects. 

Census tr~~sects revealed that subtype one of ShL~ery Oak­

Tallgrass received highest relative use, followed by subtype 

thr'ee, subt:)rpe two, and the Yl.esqui te-Shortgrass type. 

Major food items L~ the fall diet were shirlllery o~k acorns, 

short-horned grasshoppers, L~sect galls from srJrillery o~\, and 

broom groundsel. The fall 1976 diet -was r.J..gh in acorns ~i1d low 

-; n insects, whereas the fall 1977 diet 1V"as higher oj i1 insects and 

lower L~ acorns. The differences of diets in the two falls ·~e 

explained -by high acorn and low insect availability in 1976, 

compared to 1977. 

The -~u~ter diet was mostly acorns, with lesser anounts of 

green vegetation and very srr~l amo~~ts of insects. The r.J..gh use 

of acorns is attributed to the reduced availability of l~sects 

and an i.~creased need for a 11i gh-energ-.f food sou.rce in cold 

weather. Sh~J1ery oak was a very -i~ort~~t food source, supply­

ing from one-fourth to thre8--fourths of the total diet 1 n fall and 

w:L.~ter. 
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Lesser prairie chickens foraged al~ost exclusively in the 

ShirLYlery Oak-Tallgrass type in fall and wi.-nter. In fall, 

foraging sites generally 'vIere higher in grass composition than. 

1-Jere overall vegetation subtypes. L"1. vrinter, the tendency to 

forage L~ relatively ~~assy areas was less evident; chickens 

often foraged LYl areas of more shirJlery oak. 

RoostL~g/resting sites generally were as r~gh in grass 

composition as the subty~e ~~d bigher thzn foraging sites. 

Some L"1.dication of a lack of adeql1ate roostb~g/restL~g cover in 

subtype thxee exists, due to the r~gh observed predation rate of 

radio telemetry birds roostingjrestL"1.g in subt:'P$ three. 

Fall display activities on leks occurred from late 

September through October. Display activities were shorter in 

daily duration and less L~tense in fall thB-Yl LYl spring. No 

females were seen on leks in fall. 

Flock size decreased from &"1. average of eight birds L~ 

November to two birds in February. 

Restoration of ta11grass cover is recoIT~ended, especially 

i~'1 subtypes two B.!."1.d three. Partial brush removal -in subtype 

three may be necessary· to insure reestablisr..ment of tall grasses. 
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ThTTRODUCTION 

The lesser prairie cbicken (~rmp~Duchus pallidicL~ctus Ridg-

)' . 11' b" d ,.. 'h n .- (T' ." ') 1 way ~s a g~LDaceous ,~ o~ G e grouse Iaml~y etraonlaaej' 

Its origiDal range (Fig. 1) included southwestern Kansas, western 

Okla..h.orna, portions of western Texas, eastern New V.L8y,ico, south-

western Colorado, possibly northeastern Colorado, and southwestern 

Nebraska (Capel i D 1963, Crai,'lford 1974, Sharpe 1968). According to 

the A~eric~~ ~~nithologistsT Union (1957), the species was 

former ly migratory, 2.L"1d has been recorded as far east as south-

eastern Kansas and southern l1issouri, 1-rinteri l'J.g in southeastern 

New Hexico a..Dd central Texas. Bones of the lesser prairie 

cr~cken from the Pleistocene have been found L"1 Oregon (Crawford 

1974), suggesting a larger range or at least a different distri-

bution in prehistoric ti~es. 

The habitat of the lesser prai~ie cbicken is arid grassla..l'J.ds 

of rrJ.d and taJ.l grasses 1-ri th interspersed shrub and half -shrub 

vegetation, principally sbiIlrlery oak a..l'J.d sand sagebrush (Aldrich 

1963, Copeli-l'J. 1963, Jones 1963, u.s. Fish and Wild. Serv. 1968). 

At one tL~e, the lesser prairie cr~cken was common to 

a~wndant over most ,of its ra..l'J.ge. According to Bailey (1928), the 

species 1{aS ahu:'1dant in southeastern Ne1,,r Ivfexico in. the ::rdd-1800s 

1 
. Other scientific names are contained i 11 Appendix A. 
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Fig. 1. Former (solid line) and current (dots) distribution of the lesser pralr18 
chicken in the United States (Aldrich "1963, Copelin '1963, Crawford 197/H ,Jackson 
and DeArment '1963, J"olmsgard 1973, Sharpe 1968). 
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but, even then, ex-perienced population fluctuations. Bent (1932) 

identified the early 1900s as the period of greatest abundance. 

The patch1{ork ty-pe of farming of the late portion of the 

nineteenth centlrry provided ~D additional source of wrL~ter food, 

which probably caused Dlcreased abund~~ce (SD~pe 1968). Jackson 

~~d DeP~ment (1963) state~ that patchwork farming L~terrupted the 

3 

contL'1ui ty of the grasslands ~ri thout 2JJ.Y great 8..711ount of i:nf'ringe­

ment by introduciJlg dry-land sorgh1.lln.s to the area, tITLlS providing 

~D Lilportant supplemental vrinter food source. Reed (1904) stated 

that the lesser prairie cbicken was becorrring more scarce each year 

li~ parts of its range as early as 1904. By 1930, cDitivated l&'1d 

r~d expanded greatly and blocked ~Dcestral travel patterns;. heavy­

hLL."'1ting and the drought beginning in 1934 worsened the plight of 

the lesser pral~ie chicken, depressiug the populations to a 

Hscarcity level bitherto U!L1movm l! (jackson &'1d DeArment 1963:733). 

Bent (1932) bl&~ed overgrazing ~~d extensive cultivation for the 

reduction L~ r~~ge ~~d numbers. Lee (1950) cited the combination 

of' overgT'azing a:.l'ld drought of the 1930s as haviYlg serious effects 

on the species. Da-~_son (1940) believed tb~t over hunting ~uring 

the drought of the 1930s had a very detrL711ental effect on n~~bers 

of the cl1-ickens. He based his observation on the good condition 

of birds he collected at that tL7lle. The U. S. Fish and ~Jildli.fe 

Service (1968) stated that the species nearly reached extLl'lction 

L."'1 the 1930s. 
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In 1968, the lesser prairie chicken was considered a rare 

species by the U.S. Fish and Wilc~ife Service (1968). ~De 

popl..u.ation Has described as fluctuating, w-ith 2,000 to 30,000 

birds in OY,.la...fJ.oma, CL""1.d 1 0,000 to 50,000 in New Hexico. J or..nsgar d 

(1973) esti.:118.ted the total population as a fe1J hlU1c1red in 

Colorado, 3,000 in Texas, 15,000 L~ OklahOF~, 10,000 to 15,000 

:L."'1 Klli'1.sas, B-D.d 8,000 to 10,000 L."'1 Ne10l Mexico for a totE'~l popula-

tion of 36,000 to 43,000. 

The U.S. Fish and Wildlife Service (1968) described lesser 

prairie cr.J.cken ablL."1d&"'1.ce :L.'1 1968 as decreasing , with stB. tus 

partic-ularly precarious where there had been widespread removal 

of brush. Jackson and DeArment (1963) found that brush removal 

by use of 2, 4, -D (2, 4-dic:r~oropheno~('".facetic acid) reduced both 

the winter food supply and cover, an.d that only when brush bega:.1'1 

to reinvade the area did any lesser pra -j "'ie chickens return. 

Another pressing problem is habitat destruction due .l. • 
00 cen-cer 

pivot irrigation. Dry-land farming has been marginal -11'l many 

areas, but center pivot irrigation allows for rapid expansion of 

cultivation into m"eas of native rB-1'lgel&'1.d that are favored 

lesser prairie chicken habitat. Satellite pictures have revealed 

that, in Ka:.~sas, lesser prairie chicken habitat has been reduced 

by t.b..:ree perc8nt -h'l just ti.-TO years (1975-1976) due to rapid 

expansion of center pivot i~rigation. Waddell and P~"'1.z1ick 

(1978) estL~ted that, at this rate, 40 percent of the area which 

the lesser prairie chicken occupies in Kansas "lrrill be cl.1ltivated 
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by the mid-1980s. This degree of conversion to cultivation 

probably "Will reSlu. t i n eradication of the lesser prairie 

chicken from southt'Jestern Ka.1'}sas; Crawford (1974) found that, 

in we~tern Texas, areas w~th more than 37 percent cultivation 

are incapable of supporting per~~ent populations of lesser 

prairie cr~ckens. Overgrazing, brush control, ~1'}d cultivation 

aJ.l are problems the less'er prairie cld ckeu faces in areas of 

its present distribution. 

Several states ELi'J.d the federal govern:rn.ent have lands on 

1-Thich the lesser prairie cn i cken occurs. Due to the g-i' o-wing 

concern over the status of this bird, these goverllinents have 

become L~creasingly interested Ln its rranagement. Colorado has 

restricted grazLng ~1'}d has released birds obtained from fuLnsas 

on several small ~~agement areas L~ the southeastern portion -.-' 
U.L 

the state. Ne1{ l:'.fexico has approxL.'1l2.tely 24,000 acres reserved 

for lesser prpl~ie chicken management. Also i..11 Ne1{ ltfe:dco, the 

Bureau of Land J>1anagement act'Ilir.l sters large tracts of land en 

1{hich lesser prairie chickens occur and are subj ect to some 

management efforts. 

Research l'.J.8.S been conducted on the lesser prairie chicken 

prev-iously, but detailed information is far iTom abu.."'ldant. 

Li ttle iT.l.forrn.ation is available on faJ~ CL.i'J.d "ttrinter t.J.8.bit2.t-'..:i.se, 

requirements, a.nd behav""ior. Jones (1963), in a comparative 

S .!..,,;:1.,.r c.r>, l esse"" and 0""Y'ea+''"'\'Y' ....... -".,"" -i ..... .!, e c_h, 'l" ("'.k~o. : ... Y1.i..R ..;, Y) 'u'lk"< pj10.l."""Y'j .n·., C021_-IJ ...... u.,y _ _ -'- b-'- \J<:;;; .... .l;-'J.c"......J.- ___ _ ...!..l..!. ~_ ~ 

ducted some fp1l and winter work. He used vegetation analysis 



of a gener8~ nature to describe height, life-form, coverage, ~nd 

dispersion of vegetation. 

Other published studies on the lesser prairie cr~ckens con-

taL~ little inforw~tion on fall and ~rlnter habitat-use. Copelin 

(1963), L"'1 Okla.homa, concentrated nostly on lek activity, m.ove-

ments, nesting, and brood-re2xi Dg habitat. He conducted little 

fall and 1;lnter "\<lork other tJ:< ... a.n study of fall 1ek 2~ctivi ties. 

Crawford (1976) concentrated on 18.L"ld-use effects :Ln relation to 

lesser prairie chickens in v18stern Texas, aIld conducted little 

fall and vanter work. 

To meet the need for addition2~ management -inf'or:nation on 

the lesser prai-('~e chicken, this study was conducted with three 

main objectives: (1) to deterlYl.i.:rle the vegetational character-

istics of habitat used i 'Q fall and ~V'r.i nter for foraging B-nd 

roostL"'1g/rest:L"'1g; (2) to deterrr-i ne fall a:'1.d "\<D nter food habits 

/ o 

and hOvi they relate to vegetational use;' and (3) to observe fall 

and "\<Jin.ter behavior, such as fall lek activities CL."'1d flock size. 

Field work was conducted mostly from September 1977 through 

February 1978, aJ.::'hough some food rJ.8.bi ts data from fall and 

vpnter of 1976-77 also were utilized. The study was conducted 

apprcxi."':J2.tely 64 k:m. 8e.st of ROS1tJell, in southeastern New Hexico 
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STUDY AHEA 

The study area (approxi.rnately 15,500 ha) \{as located mostly 

on public lands in the East Chaves Pl8.1l..ri"'1.g Unit of the Ros-well, 

New 1vfexico, District of the Bureau of La."'1.d Ha .. 7J.agement (BL.\1) , 

U. S. Department of the L"'1.terior. .A few ai11all tracts of' le.T.:.d :L"Yl 

the area l-rere privately o1,vned. 

The general region of the study area is part of the plaL"'1.s 

grasslands or Great PlaiLs (G82'rison et cUe 1977). Topography 

is dominated' by gently sloping to rolling sB-ndy plains. The 

soils a1.'e deep and are developing -1~"l san.dy eolian (-.,..rind-deposited) 

and Poll uvial sectL.'1lsnts (lvfaker et al. 1971). DL'L.'1ey and hU""l'h"'ilocky 

areas are common, a.n.d some actively eroding dl.L"Yl8S, barren of 

vegetation, are present. The priF~~y soil association is the 

JaL~-Tivoli-Faskin association. T~~s association is composed 

of fL"1.e sands, sand loa.-rn.s, and, -in. some cases, light, sandy clay 

108.111. 

Riley (1978) described vegetation of the area as consisting 

of tvlo principal types: the Sh:L:1l1ery Oak-Tpll g:-8.SS tJ""Pe, 

occuJ:'ring on the deep sand. soils which do:mL."'1.ate the area, EL.1J.d 

the Hesqui te-Shortg-.cass tY-P8, occ1ll'riI1.g on small a:ceas of shallo-w-, 

clay-p&"1. soils (Fig. 3; Appendix B). The S}JI~Lery Oak-Talls.cass 

-type i Y'J.cludes considerable s:b.:rub grol.-lth, especi2.11y shir.Jlery oak, 

sruld sagebrush, ~nd ~~Qcca. The three subt·ypes of Sl"tin.'1.ery Oak-

Tallgrass are distin~uished pr-1~~Iily by the relative eJrrOlLDts of 

s 



------- ...... --':"~""" 

MS 

:' , 
''I, , 

t··· ................. . 

,._--------

50-2 

G' 
I 

,_ I 

MS'·.,',,' : 
" ,_ ... , J 

, I I 

<..' " 

9 

·······'···········i··· .. ············· ............................. . 

I 
I -------- ....... __ .... 

US 380 

, (!II/ 
" , ....... I 

I , , , 

X, 
I , 

f 
I 
I 
I , , 50-1 
\ , , 
l , , 
"'I, 

\' 
\ 
\ 

\ 
~ 
\ 
I 
I 
I 

, , 
I , 

50-2 

50-2 

1 ml 

1.6km 

" , 
, ...... , ... , 

50-1 - SHINNERY OAK ·TALlGRASS, SUBTYPE 1 

50-2- SHINNERY OAK-TALlGRASS, SUBTYPE 2 

SO·S- SHINNERY OAK -TALLGRASS, SUBTYPE 3 

MS ,.. MESQUITE-SHORTGRASS 

Fig. 3. study area. 

x 

x- STOCK WATER 
G- GAME WATER 

-- FENCES 

•••• ROADS 

50-1 

10-2 ., 
I 

I 
I 
I 
I , 
I 
I 

," .,' 
,. " " 

--... --i.!!.:-~-.. ~--

.. 



10 

sand bluestem. T~is species IT~kes up pro~£essively less of the 

vegetational composition from subty~e one through subtJ~e three. 

The abundance of grasses in subtypes one and t-wo is accompCLYlied 

by less sr.w..-'ub grol.rth i i'J. comparison to subty~e tli-Y'ee, '.<lhere s1:lI'ubs 

(especially sbiYlnery oak) cow~ose a larger percentage of the 

vegetational composition than do grasses. Vegetational cover and 

groll..'1.d litter are greatest i 1'1 subtype one. The pr:Ltnary use of the 

area is for livestock grazing, mostly by cattle. il...:.Ylother use is 

for production of oil and gas. 

Chaves COQYlty, li'J. wbich the study crea occurs, is ch2Iac-

terized by a semiarid, continental eli-mate \uth d~st~nct seasons. 

A -wide ~a.flge of dilITnal a.iJ.d aY'..nual temperatures occur, w-:ith 

moderately low rainfall and plentiful sl.L'1.shine (}'faker et ale 

1971 ) . A general southeasterly circulation from over the Gulf of 

l<fexico acts as the principal source of moist air. 11uch of the 

ra:i..Y'~all occurs from brief but often i:.'1tense thunderstorms, "\fU th 

three-fourths of the annual precipitation occurring during the 

grovf~Ylg season, lhy through October. 

Temperatures for 1976, 1977, 1978, ru~d the JO-year average 

ax e ShO'tID in FiglJr e 4. Precipitation for 1976, 1977, and 1978, 

and the 30-year average precipi ta tion are shown in Figure 5. 

Data for both tempera tuX'e a.1'J.d precipitation w-ere collected at 

lhljall1ar, NevI Hexico, appro:dtuately 60 km southeast of the study 

area. Temperatures for the tr~ee years of the study were near 
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the 30-yeaI average except tllat the SULTIQers of 1977 ·~~d 1978 

were ~igher. Fall and winter of 1976-77 were colder than normBl. 

Precipitation vaxied greatly during the study. RaL~all 

for 1976 lIas near the 30-year aVerage l1l1til September, ... {hen 

la te ralIlS put the aJ"l.Jlual raL'lfall well ahead of average. Ln 

contrast, 1977 started out allead, put, due to a lack of raL""l in 

late sumTiler and fall, fell far belo1.J the 30-year aver9.ge. 



:t1ETHODS 

Live Trapping 

Trapping was begun on 24 September 1977 and continued through 

31 October 1977. A total of 21 males were captured during 13 

days (15 man-days) of trapping. 1\[0 birds died as a resuJ.. t of 

trapping efforts, resultLng in a mortality rate of nL~e &~d one-

half percent. 

A combination method of trapping was used, employi.ng a rocket 

net fu~d a mist net, to trap on five different leks. The mist net 

was erected vertically along one edge of the lek, and the rocket 

net 1.<Tas placed near the center or slightly toward the edge of the 

lek opposite the mist net. The rocket net was placed so t~2t it 

would fire t01Jard the mist net, to aid in driving cr.Lickens from 

the lek L~to the ~lst ne~. The blind from which the rocket net 

1.<Tas fired vias placed to the rear or to one side of the rocket net. 

?.o-i s setup l{aS easily lIl.8lLned by one person, as the rocket net 

acted well to drive chickens into the mist net, allowing the cap-

ture of several birds at once. 

Eleven birds were captured with the rocket net, ~nd ten bl~ds 

with the mlst net. The rocket net took less setup time, was 

easier to use, &~d injLITed the birds less th8n did the ~~st net. 

14 
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Telemetry 

Eight of the 21 cr~ckens captlITed were fitted with radio 

transmitters so that their habitat-use could oe studied. Two 

transrr..i. tters Here Ii tbi lL-rn battery-powered aIld were built by 

Sidney L. :Lvla.J:'kusen of Esko, Hinnesota. The original design was 

modified in the field so that it resembled that of Brander 

(1968) . This included removing the battery from its breast 

location to the back of the bird and taping battery ~~d trans-

~itter together to form a backpack. .~~ elastic b&~d was used as 

a harness to hold the pact in place. In case of predation, tI1l S 

design allowed a greater ch~~ce of continued tr~~srr~ssion by 

reducing the crillnce of the predator loosening one of the ~D~es 

cO~Jlecting battery &~d tra~smitter. Some weight reduction l.;as 

achieved by this modification, due to the removal of harness 

m.a terial and ll}-:ire, resul. ti ng in a total package ~Jeight of approxi -

rn...a tely 1 8 g. 

The other six tr&~s~itters used nickel-cadmium batteries, 

which were charged by solar panels on top of the package. The 

solar-charged tr~srrJ..tter package, consisting of ~Arness, &~te~Da, 

and transmitter, ideighed approximately 18 g an.d was billl t by 

WilcUife Materials, L1J.c., Carbondale, Illinois. The harness con-

sisted of flat el~stic cord looped aroUlld one shoulder, passed 

tbICugh the holes at the front and rear of the tr an s:Jli tter 

package, and tied under the other shoulder. The elastic r~rness 
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allowed a tight fit and also exp~~sion for wrLng mobility. The 

knot ~Qd ends of the elastic cord were heated &~d melted slightly 

wi. th a rna tch to prevent r..caying 8...nd slippage. 

The tra'1smi tter s operated in. the frequencie s 1 50-1 52 TIl!.t{z. 

Each operated on a specific frequency, allo~ung distinction among 

birds. Birds were located using a h~~d-held yagi ante~~a ~nd 

portable receiver purchased from Wildlife }hterials, Inc. 

Locations of birds viere determined by going to a bird Y S last 

known location and sC8...Dning to obtain the general direction of the 

radio signal. The exact location was obtained then by triangu~a-

tion of the radio signal or by walYing a large circle around the 

radio signal and bird. un two occasions, the study area was 

searched using a Cessna airpla...n.e 1iLth the yagi ante~Jla mounted on 

the strut of the aircraft for radio tracking. From the air, sig­

nals ~Tere received from distances up to 1.3 kn, aiding g-..c'eatly in 

locating lost radioed chickens. Locations of c~ickens were IT£xked 

on aerial photo overlays. 

Two birds fl"'om each of four leks 'Were equipped vU th radio 

trfu'1s~~tters. All bi~ds captured were weighed, sexed and aged 

(CaIJ1 .. pbell 1972), and banded with serially nu-rn.bered alumnu.rrl leg 

bands furnish~d by the Nel,{ ~jIex-; co Depart.lT.l.Snt of Game aIld Fish. 

Use-Site &'1alysis 

Individual use-sites (forag~'1g sites, roosting/resting sites) 

\.-Tere fOU .. 11d by radio location, during searches of the study area by 

i 
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horseback, ~~d incidental to other work. Vegetation &~alysis 

was conducted on use-sites by tl",O tecr.w."1iques "Hbi ch are described 

beloi,,,,. 

Vegetation at foraging sites 1<JaS analyzed by lise of a four-

arm pace transect containing 100 data pOL~tS. The tr~~sect was 

centered on the use-site, w~th ~~ arm extending 25 paces in each 

of four directions (!1orth, east, south, and vrest). At each step 

of the right foot along the line, a data point .... laS located at the 

toe of the boot. At thi s P0L."'1t, it "HaS noted i,.Jnether a pla..""lt 

base vJas present t?Jld, if not, whether the point 1{aS bare or 

covered by litter. The n~TJ.e of the nearest live plarlt a.head 

(180 degrees forwar-d) of the poLi1.t was recorded if none 1<Jas 

present on the poLnt (EV~~S &~d Love 1957). 

At roosting/resting sites, an eight-arm, line-point tr&~sect 

vIas used. The arms extended ten feet in each dlTection (north, 

northeast, east, etc.) fro~ the center of the use-site. Poi1'lts 

1{ere located at one-foot intervals, so t11at each transect pro-

vided a total of 80 data points. The same data i,<Jere collected as 

from the fOLIT-arm trfu"'1Sect. 

The smaller, more compact eight-arm tr&~sect was used aG 

roosting/resting sites because sites were small in size ~~d it 

was believed that a circle of 10-foot radius would adequately 

describe the vegetation surro1h~dL~g the site. TIle larger, fou1'-

ar::n. trCL.~sect -vIas used at foragi~g sites because foraging did not 

take place at one specific spot but over a general area, as 
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tracks of the bl~ds revealed. Thus, a larger transect \,ras 

believed to be more descriptive of the general vegetation &~d 

area in 1,-Ibi ch bi-('ds foraged. 

Food Habits P~alysis 

Food habits i,.Jere studied by eXELryJl nation of crop contents 

from birds collected October through February, mostly by shotg"lJ.ll 

or .22 caliber rifle. SOlEe crops '!,.Jere dona ted by hlUlters, and 

tw-o v-Jere ta....1{en from birds that died as a result of trapping. 

Contents from each crop were EL.1'J.alyzed separately. Foods 

'tJere :m.easl..lred by VOllLl1letric displace:c.ent to the neal"est O. 1 r:J.l, 

and items composing less than 0.1 lrJ. -r.-rere classified as !!trace. II 

Composition of the diet was determL~ed by the ags£egate percent 

, 1 ~ (' u + . t 1 1941:' 1 me::.nOQ l"l8..I'vln e '-' a..L. 0/ • 

An effort l.Jas made to determine whether relative use varied 

EW.l1cmg vegetation ty-pes and subty-pes. East-l.rest lines (census 

transects) 11ere established across the study area at half-mile 

intervals .. · 'The n:L.11lber of miles of transect in each vegetation 

ty-pe and subtJ-pe was IT~de proportional to the percent of the 

These lines were 

trav81ed once by horseback over a period of one month (16 Ja..~UE~Y 

to 16 February 1978), B...'1d observations were Irl2.de of prai""ie 

chickens ruld their si5-Q (tracks &~d droppings) along these lines. 
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'""C"1 ' ...L.. '1 hi 1 ( I~-' 1'\ • ,.. • 0 .J.:.Jacn enco1.L.i1 lJer w"l""Gn a c_ I c.reen or a IJ.OCK)) or 1..n.""Gn pralrle 

cl-ricken sign, \.;-as tallied as one observation. The rllL"'1lber of 

observations in each subt:vpe of Sbir~~ery O~k-Tall~rass, or in 

the Mesquite-Shortsrass type, was divided by the rrwuber of 

kilometers of census route in that subtype or tJ~e to produce a 

use-L~dex (encounters per 1:w.). 

A s-imilar index ~jas calculated for birds contacted by 11adio 

location. Tn tr~s calc~~ation, the n~"'1lber of encour~ters in a 

type or subtype i,{as divided by the percent of the study area 

occupied by- tb-B. t type or subt)'""}J8. 

Statistical ~~~alysis 

Co~~arisons of illean values resulting from vegetation 

san~lh1g were Dade using the Z statistic (Lentner 1975). The 

null h~~othesis was that no difference exists between the ~eans 

compared. The statistic (p > IZ\) presented in the tables is 

the probability of a ~JPe I error (rejection of the null 

hypothesis) when in fact is true) . 

Comparisons of means ground cover data were illade using 

Student!s 1 test (Lentner 1975). The statistic (p > ITI) shom1 

in the tables is the probability of a Type I error. 

Food habits data comparisons werG Izde using the Permutation 

Test (Sokal ~~d Rohlf 1969). Tbis test considers the obServed 

resluts as one of wzrry possible outcomes that could have occurred 

by chance. A r&~don subset of pli possible permutations of the 
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observed values is corr.L.}Juted. Each per~utation produces a test 

statistic (difference betl{een mea:."ls). Together, these test 

statistics produce a distribution of the test , , • ...!.... s-r,a-r,lSL.,lC. On 

the basis of the distribution of possible outcomes, it is deter-

rr~ned whether the observed outcome of the two me~~s is deviant 

eno-ugh to warrant rejection of the nLlll r~othesis (Ho: 

observed reSD~t could tillve occL~red by ch~~ce). DLle to the 

cOF~lex computation required to de~errr~ne the subset of 

possible outcomes and the i -(' distribution, computer analysis 

was a necessity. For exa::n.ple, in the case of fall 1976 versus 

fall 1977 food habits, the subset consisted of 10,000 outcomes. 

The statistic sho1fl1 in the tables is the probability of a 

T:Y-pe I err or . 



USE OF v~GETATION T1TES ~~rD Su~T1PES 

Vegetation of the subtypes of the Sr.d..r ...... l'lery Oak-Tallgrass 

type is described in AppendLx Table 25. SQbtype one is dominated 

by grasses (especially sand bluestem) and by shiIL~ery oak, a 

shrub. Subt:rpes t1<IO and three have progressively less sand 

bl-lIestem, and subty-pe tr..ree also is more brushy than the other 

subty-pes. The Hesqlrite-Shortgrass ty-pe (Append-i -:( Table 26) is 

dom i na ted by bl"1~e grar!19. 8Jld buffalo gr2.SS; -j l'J. na.1J.Y shortgre.ss 

areas, mesquite is the most conspicu.ous sbTub, although it is 

insignificCL"1.t in the overall composition. The Hesquite-

Shortgrass type has more pl~"1.t cover and less litter th~l'l does 

the ShiIl...YJ.ery O<L4:-Tallg-i'ass type (Appendi:;v;: Table 27). 

Tl'l fall-vri-llter, use of ty-pes aIld subtypes ~vas s8.lllpled by 

traversing the study area (66 sq :k:m) along a total of linec":-c 

kilometers of cens~s transect, and also by recordiIlg all radio 

locations of prairie chickens. Both these techniques showed 

~eatest prairie chicken use in Shjs~l'lery Oak-Tallgl~ass subtype 

one, second greatest ~se in subtype t~xee, third greatest in 

subtype t"\·lO, and least in :Mesqui te-Shortgrass (~able 1). 

Davis e t ale ( 1979) reported siiTi-lar findings from work in 

the same study a:"'ea in other seasons. On the basis of these two 

studies (Davis et alD 1979 J and this study), it appears that sub-

type one of S~i~erJ Oak-TB.llg:nass is the prefer~ed habitat of the 

lesser prairie cl1-i cken Ll1 eastern Ne1,J Mexico, 2lld that subtypes 

21 



Table 1. Relativ-e use of Sl:inn.ery Oak-Tallgrass SU::)1~;;rpes and 
Hesqill te-Shortg-rass type by lesser prairie cbiclcens. 

22 

Technique and Shir.nery Oa.."t-TallgT8.SS Subt:{oes jlIe s qui te-
Ur.u t of' measu:re 1 2 ~ Shortgrass ./ 

Census transects 
0.74(19)° no. enc O1.:m ter s /kn a 0.43 (7 4J 0.68(52) 

Hadio-location 
no. enc OlL.."'1 ter s / 
of 0-'-" aroac 
/0.L v 3.20(12)d o. 82( 44) 2.40(33) 

aNunber of encou.nters 1.Ji th either birds or their sign per 
yilometer of transect in that vegetation type or subty~e. 

0.0 (19 ) 

0.70(11 ) 

., . 

..Llnear 

bNllTIlber of l-iYJ.ear l<ilo:cn..eters of transect in the vegetation t"J-pe 
or subtype. 

CNliIIlber of encounters via radio location in the vegetation type or 
subtj~e, divided by the percent of the stu~- area occupied by the 
tj-pe or subtj-pe. 

dpercent of the study area occupied by the vegetation type or 
subtype. 
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two and three are less desirable, possibly Y~ginal. }:fe s qui te-

Shortgrass vlill not srrpport populations of the species CLYld is 

rarely used except for 18k sites. 

If subtypes tV-To and tb..ree are IIl.8..l"'gL"lal lv~bi tat, one might 

e:x:pect that the pr2-se habitat (subtype one) would be used mostly 

by adults, fu"ld that juveniles vJou1.d be forced to I:1~e greater use 

of the more margin8~ habitat. Of ten juveniles collected in the 

fall of 1978, eight birds (80 percent) 'Here taken from subtype 

, , ,( 2tl ' \) p.".. .. ..!.. , d ,... b..!.. -c,Ill'ee, "Cwo ( \..J percent:; L. on SUD l..;ype -c,WO, an none ITOm. SU i..Jy-pe 

one. j\~though the juvenile data com.e fron a srr.rall sam.ple, "t.Jhich 

~~y ~2ve been biased, collecting was carried out L~ all three 

subtypes 8....n.d the data may be 8-11. indication of the true situation. 



FOOD F.tP13ITS 

Food llahi ts for fall 1,~-er8 determined from c~ops collected 

~uring October throD~h December, 1976 and 1977. 1-Ji."'1 tel" food 

habi ts l,<Tere determined from crops collected in Ja_D.uary and 

F~ br11aJ.7 , 1977 and 1978. December was included in the fall 

s&uple because, although it is a transitional nonth, all but 

four December crops i,tJere collected before 10 December, "\<Thsn 

weather was more fall-like. 

Data from the t-wo fails, 1976 and 1977, Here separated for 

t-wo reasons. First, s&~le size (26 crops) was large enough to 

justify separation statistically. Second, in the fall of 1976, 

prevailing temperatures were lower thlli~ the 30-ye8~ average 

( H"'~ \ .... ..:..g. 4), whereas fall 1977 temperatures were at or slightly 

above the 30-ye2x average. Ynese temper~ture differences no 

doubt res-Qlted 1n different availabilities of insects ~~d 

possibly green vegetation. 

Data from the two ~~ters, 1976...:77 EL."'1d 1977-78, \{ere cOl:lbiYled 

for t~{O reasons. First, the small sa~ple size (six crops) pre-

vented separation for statistical purposes. Second, both w~nters 

apparently 'were su£ficiently cold (Fig. 4) to r8sD~t in uniforLUY 

low availability of insects and green vegetation. Thus, it is 

believed that the composite "Tinter sa.>n.ple is representative of 

ei ther w-inter, as food availability was restricted to a large 

rell~D.ce on acorns L"'1 both w~nters. 

24 
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Fall Diet 

M2~jor food items I • 
~com.poslng more than ten percent of the 

diet in at least one fall) were shiD~~ery o~k acorns, short-

horned grasshoppers, broom g-roundsel leaves, ili~d insect g~lls 

from shi1l.lJ.ery oak (Table 2). Thirty different Y"1nds of food 

items vJere eaten, nearly :C.LaIf being g-~een ~v-8getation. 

The diets of the t-wo f~ 11 S (1976 and 1977) "!'{ere striki n.gly 

different (Table 3). L~ 1976, mast 8...lJ.d seeds (nostly acorns) 

composed nearly t'.'[o-tbi-r>ds of the d.iet, vegetative :material 

almost one-ttdxd, ~lJ.d ar~ual ma.terial was ~~nor. In 1977, mast 

~lJ.d seeds rr~de up less t~~~ one-fourth of the diet, vegetative 

material aL~ost one-b.pl~, ~~d animal material slightly more 

trl.8..L'1. one -fourth. Diets of the t1{0 fAll S included Significantly2 

different proportions of each of the follo~ring: sh-i nr.!.ery oak 

acorns, shor~-horned g-rasshoppers, total !12.st and seeds, total 

vegetative material, ~~d total a...~~l material. 

The difference in diets of the two falls ca...n. be ex~12JL~ed, 

at least in part, by two factors. First, in the f8~ of 1977, 

acorn production i.,i8oOS so 10~j that the phenomenon was obvious to 

a 1"1 i..]"orkers in the field. Second, cooler temperatures for f~ 11 

1976 no doubt reS1.llted in a different availability of i 1~sects 

and possitrj green vegetative material. 

,..... 

,(,Here-111., ftsig.o.ificant!l indicates P < 0.05 8..:i:1.d tlJ:-....igr.:ly significa.lJ.t ll 

indicates P < 0.01. 
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Table 3. Statistical comparisona of selected food items eaten ?y 
lesser prai~ie cr2ckens. 

ltIea.YJ. per cent composition 
Food item wr>ll 1976(9 )0 Fall 1977 (17) .Alpha c 

.J..a._~ 

Shinnery O~~ acorns 61.6 16.8 0.0015 

Total mast and seads 66.0 20 .. 5 0.0014 

Total vegetative material 27.4 49.9 0.0483 

Short-horned grasshoppers 1 .8 27.5 0.0032 

Total ru1Lmal ~~terial 6.6 29.6 0.0113 

ap ~, . T ' ermUt...a"tlon eS"G (Sok.ti and Rohlf -1969). 

bNuL'11ber of crops. 

cProbability of a ~v~e I error. 
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In the fall of 1976, prairie chickens relied nea-\rily on 

acorns because of their abu:..l1dance in co:rn.bina tion vr.l th the loi,.r 

availability of insects fu~d vegetative IT~terial. In the fall of 

1977, crickens relied less on acorns due to their lower avail-

ability (compared to fall 1976) and the greater abundance of 

insects ~l1d vegetative material. 

~vin.ter Diet 

vIi nter foods (Table 2) \;,Ter8 :rn.ostly ~.tB.st and seeds (acorns), 

with lesser mho-ants of ~reen vegetation fu~d very srr~ll &~ounts of 

-j nsects. The great use of acorns is attributed mostly to the need 

for a high enersy so~ce to sustain body temperature in cold 

weather. Tb.e greater use of acorns also mE.y r.L8.ve been partly 

related to further decline in availability of insects coincident 

-w-:i.th colder t elnp era till:'es. 

Sta tistical comparisons of each of the tw-o fall diets ~.ri th 

the w~nter diet (years combined) were made for acorns, short-

horned grasshoppers, total Ir.tB.st and seeds, total vegetative 

II1..aterial, B...nd total animal material. No significant differences 

were found -bet"'. .. reen fall 1976 and wl-Ilter i teTIl.uS, -whereas all co~-

parisons bet\.reen fall 1977 a,.nd w:i nter items revealed significant 

differences (Tables 4 and 5). SL"1]"11ari ty of the fall 1976 

and the winter diet probably was a result of ~~usually low fall 

temperatures (Fig. 4). Hence, the fall 1976 diet was ::o..uch like 

the i,,ri 11 ter di e t ~ Te1rl.})erat1Il:'es LYl fall 1977 -w-ere nrcLch like the 



. a Table 4. Statistical comparlson ,... 
or selected food items eaten 

by lesser prairie chickens. 

]:,18 an percent '.l.. • 
COIlIDOSl Glon 

Food item Fall 1976 (9)b Winter (6) .LU.pr.t2. c 

S~~~ery oak acorns 61 .6 69.3 0.3317 

Total r~st and seeds 66.0 69.3 0.4068 

Total vegetative material 27·4 26.0 0.4699 

Short-horned grasshoppers 1.8 0.0 0.4029 

Total &~imal material 6.6 4.7 0·4721 

apermuta tion Test (801<-2.1 fLnd Rohlf 1969). 

bNur~ber of crops. 

I error. 
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Table 5. Statistical corr~arisona of selected food iteIT~ eaten by 
lesser prairie c~ickens. 

lVIea:rl percent composition 

Food item Fall 1977 (17 )b Winter (6) _,uphac 

Shirmery . oak acorns 16.8 69.3 0.0009 

Total mast 8nd seeds 20.5 69.3 0.0012 

Total vegetative material 49.9 26.0 0.0193 

Short-horned sTasshoppers 27.5 0.0 0.0000 

Total anirrel lnaterial 29.6 4.7 0.0221 

a~p~:m"u~a+_~,on~ Te8+ (Soir~l ~~nd~ POh1~ 1969) __ .!.-_ _ u _ u \ ..t'~~... .LI. ~-!..J.. • 

cProbability of a Type I error. 



31 

3D-year aV6!' age , resulting in a i,.dder food availability a..nd, 

therefore, a diet different from th~t of w~nter. 

FS\-J studies provide comparative food habits data. Frary 

(1957) reported crop contents from 17 lesser prairie cll1 cker2.s 

t~ken in the vicinity of ¥ulnesand &~d Crossroads, about 20-40 

miles northeast of the present study area. His sarr~le of 17 

birds 'tlaS taken from SL"',{ different months B-11.d analyzed as one 

uni t ,so that careful seasonal comparisons wi. th present data are 

Lllpossibls. He found that vegetative rr~terial was very impor-

tant in winter and early spring CLnd thst acorns 1{ere im.port~11.t 

T~sects were very L~portfu~t ~n early fall (September-

October) . 

Cra~rrord fu~d Bolen (1976) reported fall foods based on 90 

bi~ds collected by hlmters in w~d-October of 1971-73 (30 bi~ds 

per year). These birds were co 11 ected in Cochr~'1 County, Te=c?~s, 

approxiw~tely 50-60 ~il8s northeast of the present stu~J Exea. 

Or~y general cO~Darisons between their data and those of the 

~ present study C5...11. be :rn~de, due to difference 1..:."'1 stu.dy areas 

I 

(their s had IT'=' in fields). o Q. ~ Despite tb1 s difference, it is clear 

that sD~~~ery oak is the principal natural food, in fall, in both 

l 

I 
,} 

areas .. Tlris species provided acorns, galls, 8,.l.'1d leayes, -vJhich 

made up 50.1 percent of the fall diet in the present Stllcly ac.d 

.36.4 percent of the na-cul"al ..... ., 
I 1'" grp-in s or £!hUJ.ll) in IOOo.S (exc uQlng 

the stud:-F by Cra-;,rrord a-Yld Bolen (1976). 7he othe.r p::c'i.ncipal 

f-i~dL"'1g common to both studies is trLat short-horned grasshoppers 
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were the prli~cip8~ an~llal food, fu~d the second-rankl~g food, in 

They made up 14.7 percent of the fall diet in the present 

stuc1Y, ~nd21.1 percent of the natural foods (excludL~g grain 

sorghll..TJl) in the studj- by Crawford a..."ld Bolen (1976). 

It is clear, from this study a...~d the two cited above, 

shiILnery oak acorns are &~ Lnportfu~t food source, especially in 

areas devoid of grain sorgh~~. Due to the heavy reli~nce 8n 

acorns, any brush control should be carefully plfuLned. Only 

partial ki lis on relatively small tracts of l~1J.d should be 

atterr~ted, to avoid elimL~ation of sblILnery oak as a food SOU~C8. 



FOEAGING FJ\..BITAT 

Prairie chickens were found alruost exclusively in the 

Sbi :n ... nery Oak-TallgI'ass type iTl fall CL."ld 1,nnter. G'r as sand slrrub 

vegetation at foraging sites in tbis ty~e was domL"lated by 

grasses (53 to 71 '\ b' b" percen"G) , UT, s ~n.hery oak was the single most 

Luportant pla...'1t species, making up 28 to 43 percent or. the vege-

tation (Tables 6-11). Forbs Here not sanpled because of their 

scarcity. Foraging in the MesqLut6-Short~~ass vegetation type 

Has negligible, so vegetation at foraging sites in this type 

"i,,,ras not sampled. 

Fall Foragin.2 r\" I ul-ces Vel"SUs Subt-vue 

In each of the tlrree subtJ~es of SrJ.Yl.11ery Oa.1(-Tallgrass, 

prairie cr. l ckens foraged i,{here vegetation -was higher in grass 
,..., 

composition (differences highly significant)"? th8.L'1 \1as the mean. 

of the 5~ass composition in the subtype (Tables 6, 7, ~'1d 8). 

The use aT relatively grassy areas lnay have been a T6SlUt of 

sbir~'1ery oak losing its le~ves. Grass cover rr~y then afford ~or8 

protection from predators ~nd inclement weather. Thus, pra -i T'ie 

Cbi cleans would tend to avoid the brus1:rJ, cOIIl..parati vely open areas 

and -utilize the grassier areas" 

3Hereln., "signif'ic6..ntH indicates P < 0.05, and lIhighly significCh"lt 1t 

indicates P < 0.01. 
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Table 6. Percent basal composition of vegetation in subtype 1 
versus that at foragir~ sites of lesser prairie chickens in 
subtype 1. 

Species 

Grasses 

Sand bluestem 
Little bluestem 
Dropseed 
Tr..ree -a1ID 
BE l -r'y gra.m.a 
Fall 1.n tchgrass 
Other 

Total Grasses 

S:b..rubs 

Shir..nery oak 
Sandsage 
Yucca 
VJesquite 
Other 

Total Shrubs 

Subty~e 1 (6000)a 

30.3 
5.9 
3.8 
8.6 
8.1 
~ ... 
). I 

3.5 

65.3 

32.7 
0.6 
0.8 
0.0 
0.6 

34·7 

aSL"'{ thousand data points from 30 transects. 
-!-c 

uSeven h1L."'1cb:-ed data poL.'1.ts from 7 transects. 

14.4 < 0.001 
7·4 < 0.200 

12.3 < 0.100 
18.7 < 0.001 

8.6 > 0.500 
9.3 < 0.001 
0.4 

71.1 < 0.005 

21.9 < 0.001 
1.9 
2.7 
2.0 
0·4 

28.9 < 0.005 

cProbability of a ~JPe I error (from Z statistic, after Lentner 
1975) • 
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Table 7. Percent basal composition of vegetation III subt~~e 2 
versus trillt at foraging sites of lesser pra~~ie chickens in 
subtJ'1Je 2. 
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Species Subt~rpe 2 (12000)8. b Fall (500) _
P,' ...... iZ! c 

./ i I 

Grasses 

Sand bluestem 
Little bluestem. 
Dropseed 
Tbree-a-r,ID 
HaL7 grrun...a 
Fall witchgrass 
Other 

Total Grasses 

Shr'ubs 

S}li !.ll1erJ oa.-1.c 
Sa.-i1dsage 
Yucca 
He s quite 
Other 

Total Shrubs 

9.6 
13.6 
4.1 

18.8 
7.5 
5.2 
6.5 

65.3 

32.7 
0.3 
1 .5 
0.0 
0.2 

34·7 

7.6 
12·4 
13·4 
21.4 
8.8 
5.8 
2.8 

72.2 

24.2 
0.2 
2.0 
0.0 
1.4 

71.8 

a _ 
'rT,{eJ..ve thousand data points from 60 tra.'1sects. 

bFive hundred data points from five transects. 

c 
Probability of a ~e I error 

1975). q 

( .r- Z"" . ~rom' S0a~lS0lC, 

< 0.200 
< 0.500 
< 0.001 
< 0.200 
< 0.500 
> 0.500 

< 0.002 

< 0.001 

< 0.002 

after Lentner-
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Table 8. Percent basal composition of vegetation in subtype 3 
versus tr~t at foraging sites of lesser prairie chickens in 
subtype 3. 
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Species Subtype 3 (6400) a Fall (1000)b I IC 
P > IZ 

C-rasses 

Sand bluestem 
Little bluestem 
Dropseed 
Tb..ree-awn 
Hai-r--:r grama 
Fall witchg:L"'ass 
Other 

Total. Grasses 

Shrubs 

Sh.i.P...ner-:r oaJ( 
Sal1.dsage 
Yucca 
Mesquite 
Other 

Total Shrubs 

!:\ 

5.7 
6.6 
6.3 

15.1 
4.3 
5.2 
4·8 

48.0 

49.8 
1.0 
0.8 
0.0 
0.4 

52.0 

1 . 2 
6.6 
5.9 

Z1.2 
6·4 
3.5 
2.6 

53·4 

43.1 
0.9 
1 .6 
0.0 
1.0 

46.6 

..... Six thous811.d four hundred data points from 32 transects. 

bOne thousand data points from 10 transects. 

< 0.001 

> 0.500 
< 0.001 
< 0.005 
< 0 .. 050 

< 0.002 

< 0.001 

< 0.002 

CProbability of a ~!pe I error (from Z statistic, after L€ntner 
1975) . 



Table 9. Percent basal corr~osition of vegetation L~ subtype 1 
versus that at ~r.Lnter forag~ng sites of lesser prairie chickens 
in subtype 1. 

Species Subtype 1 (6000)a Winter (800)b 

Grasses 

Sand bluesteru 
Little bluestem 
Dropseed 
Tb.ree-awTI 
F..airy grama 
Fall witchgrass 
Other 

Total Grasses 

Shrubs 

Shi.n:tlery oak 
Sands age 
Yucca 
l1esqlri. te 
Other 

Total Sl'll'ubs 

30.3 
5.9 
3.8 
8 .. 6 
8.1 
5.1 
3.5 

65.3 

32..7 
0.6 
0.8 
0.0 
0.6 

34·7 

aSix thousa:.!'J.d data points from 30 transects. 

b 
Eight hundred data poL~ts from 8 transects. 

23.2 
7.9 
7.0 

13.0 
8.6 
6.8 
1.5 

68.0 

28.9 
0.8 
1.8 
0.5 
0.0 

32.0 

< 0.001 
< 0.050 
< 0.001 
< 0.001 
> 0.500 
< 0.050 

< 0.2.00 

< 0.050 

< 0.200 

Cyrobability of a rype I error (from Z statistic, after Lentner 
1 q"'5) , ,; , . 
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Table 10. Percent basal composition of vegetation in subtype 2 
versus that at if.illter foragL'1g sites of lesser pralT'ie c}1.ickens 
in subtype 2. 

Species 

Grasses 

Sand bluestem 
Li ttle bluestem. 
Dropseed 
T"rll' e e -a w"n 
Ha i '-'Y' gr aLlla. 
Fall witchgrass 
Other 

Total Grasses 

Shrubs 

Sbinnery oak 
Sandsage 
Yucca 
Nesquite 
Other 

Total Shrubs 

Subtype 2 (12000)8. 

9.6 
13.6 
4.1 

18.8 
7.5 
r- ') 
') ..... 
6.5 

65.3 

32.7 
0.3 
1 .5 
0.0 
0.2 

34.7 

1{inter (1900) b 

4.9 
11 .7 
9.9 

19.8 
4·2 
5.6 
4·7 

60.8 

35·4 
0.5 
2.5 
0·4 
0 .. 4 

.39.2 

a'I\velve thousand data points from 60 tra.n.sect.s. 

°o-£'..I.e thous8.-"l1d 11l ne hundred data points from 19 transects. 

p > IZ\ 

< 0.001 
< 0.050 
< 0 .. 001 
< 0.500 
< 0.001 
< 0.500 

< 0.001 

< 0.050 

< 0.001 

CF~obability of a Tj~e I error (from Z statistic, after lentner 
1975). 
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Table 11. Percent basal conposition of vegetation in subtype 3 
versus tr~t at w~ter foraging sites of lesser prairie cbickens 
in subtype 3. 

Species 

Grasses 

Sand bluestem 
Little bluestem 
Dropseed 
Three-awn 
F.i.8.iry gr CL:11a 

F'all witchgrass 
Other 

Total Grasses 

Shrubs 

ShiYL.~ery oa..k 
Sands age 
Yucca 
}If...e s qlU te 
Other 

Totcli Shrubs 

Subtype .3 (6400)a 

5.7 
6.6 
6.3 

15.1 
4.3 
5.2 
4.8 

4$.0 

49.8 
1 .0 
0.8 
0.0 
0.4 

52.0 

_. . '" \ b Wlll"0er (2.3uO) 

2.9 
6 . .3 
8.7 

241") .t::. 

6.6 
3.6 
2.0 

54·3 

42.9 
0.6 
1 .6 
0.3 
0.3 

45.7 

aSh thouss'1d four h1.L.'1.dred data points from 32 transects. 

p > I Zl 

< 0.001 
< 0.500 
< 0.001 
< 0.001 
< 0.001 
< 0.005 

< 0.001 

< 0.001 

< 0.001 

b 
T-wo thoUSB.!~d three hundred data points from 23 tr&"'1sects. 

cProbabilitv of a Type I error (from Z statistic, aSter Lentner 
-J975). ., 
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Winter Foraging Sites Versus Sub~fPe 

In -winter, the tendency to forage in relatively grassy areas 

was less ev"'iden t than L11. fall (Tables 9, 10, B-11.d 11). ()rl~y in 

subtype three did the birds still clearly forage where there was 

more grass tha..11. in the overcUl subtype (Table 11, difference 

highly significant). LYJ. subt:y-pe one, total grass still appeared 

more abundant in foraging areas than in the overall subtype vege-

tation (Table 9), but the difference was not significffilt (p < 0.2). 

In subtype two, birds actually foraged where there was less total 

grass than in the overall subtype (Table 10, difference highly 

significant). Reasons for the shift to less grassy and, there-

fore, more brusr~ foraging sites in winter are given in the next 

section, which compares fall and winter foraging sites. 

Fall Foraging Sites Versus 'itJintar 
ForagLYJ.g Si tas 

The most striking change in foraging sites from fall to ~Qnter 

was the g-..ceater proportion of sr..irmery oak at illinter sites i.1'J. sub-

types one and two (Tables 1 2 and 13, differences :b...ighly sigp...ifi-

cant). L"1 conjunction with the -increase in sh.i..lJ.J"'1.ery oak from fall 

to winter, there were highly significB-11.t increases in both litter 

and bare hits from fall to ",linter (Table 14), indicati.1'lg a signifi-

cant decrease in plant hits. This decrease in plant cover agrees 

wi th the increase in sh.:i.lli"1.ery· oa.-"k:, as these sl".!I'ubby areas tend to 

have a more open aspect. 
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Table 12. Percent basal composlwlon of vegetation at fall and 
winter foraging sites of lesser prairie chickens in Shi~JlerJ 
Oak-TaJ.lgrass subtype 1. 

Species 

Grasses 

S&''1d Bluestem 
Little bluestem 
Dropseed 
Three-awn 
Ha j ry gr 8.i1lB. 

Fall witchgrass 
Other 

Total Grasses 

Sl1...rubs 

Shinnery OeLl{ 

Sands age 
Yucca 
Hesquite 
Other 

Total Sbrubs 

Fall (700)a 

14.4 
7.4 

12.3 
18.7 
8.6 
9.3 
0.4 

71 . 1 

21.9 
1.9 
2.7 
2.0 
0.4 

winter (800)b 

23.2 
7.9 
7.0 

13.0 
8.6 
6.8 
1 .5 

68.0 

28.9 
0.8 
1 .8 
0.5 
0.0 

32.0 

a 
Seven hundred data points from 7 tr&'1S8ctS. 

b 
Eight hlh'1dred data points ~£om 8 tr~~sects. 

< 0.001 
> 0.500 
< 0.001 
< 0.010 

< 0.100 

< 0.200 

< 0.010 

< 0.200 

cProbability of a Type I error (from Z statistic, after Lentner 
1975) · 
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Table 13. Percent basal composition of vegetation at fall &~d 
winter foraging sites of lesser prairie chickens in S~in~ery 
Oak-Tallgrass subty-pe 2. 

Species 

Grasses 

S&~d bluestem 
Little bluestem 
Dropseed 
T'm"'ee -8 wn 
Hairy gr 8.u"'"1a 

Fall witchgrass 
Other 

Total Grasses 

Sh..rubs 

Shinnery oak 
Sa..l1dsage 
Yucca 
}1..e s qui te 
Other 

Total Sbrubs 

Fall (500)a 

7.6 
12.Lt-
13.4 
21·4 
8.8 
5.8 
2.8 

72.2 

24·2 
0.2 
2.0 
0.0 
1 .4 

27 .8 

~~1.n ter (1900) b 

4.9 
11.7 
9.9 

19.8 
4 .. 2 
5.6 
4·7 

60.8 

35.4 
0.5 
2.5 
0.4 
0·4 

'--
39.2 

aFive h1h~dred data poL11ts from 5 transects. 

< 0.020 
> 0.500 
< 0.400 
> 0.500 
< 0 .. 001 
> 0.500 

< 0.001 

< 0.001 

< 0.001 

bOne thousand nine hu..."Yldred data points from 19 transects. 

cProbability of a Type I ~rror (from Z statistic, after Lentner 
1975) . 
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Table 14. Percent total ground cover at fall and winter 
foraging sites (subty~es combined). 

Percent composition 
Item 

Mean l'1eall 

Litter 37.4 46.0 0.0028 

Bare 37.4 44·3 0.0071 

Pla.Ylt 25.2 9.7 -d 

~urn.ber of foraging sites sampled in fall. 

b Nu.m.ber of foraging sites sampled in winter. 

CPr obability of a Type I error. 
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dHowever, the difference is significant because there are signifi­
cantly more litter and bare cover, a.nd so there must be signifi­
cantly less pl~nt cover. 



The increase in shi~~ery O~~ corr~osition at winter foraging 

sites in subtypes one and two no doubt was due to the increased 

use of st~nnery acorns for food in winter, as compared to fall 

(Table 2). As availability of insects and other food iteID~ 

decreases vuth the onset of cold weather, prairie chickens are 

forced to move onto ~~other food source, acorns, in this case. 

Thus, prairie cb~ckens move to denser areas of shi~~ery oak in 

winter to optimize foraging efforts and meet dietary needs. 

The lack of movement to areas of greater abundance of 

shirmery oak in winter in subtype three (Table 15) is presu.m.ed 

to have been due to the high abundance of sr.d..nnery oalc in this 

subtj~e (Appendix Table 25). The birds apparently were able to 

find shinnery in sufficient abund&."1.ce for winter foraging needs 

wi thout having to shift to areas w-here it 1{as denser. This con­

tinued selection of relatively grassy sites for foraging in 

subtype three (the least grassy subtype) during winter further 

reL~orces the suggestion that the birds were attracted to grass 

cover when shllL~ery was devoid of leaves •. The birds left such 

cover Ol1~Y where they had to (in the grassier subtypes) in order 

to find sufficient sr~~~ery for w1~ter food needs. 
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Jones (1963) found tr~t lesser praiTie chickens in Oklahoma 

foraged L~ areas dominated by grass cover, mostly mid-grasses 

(side-oats grruna, hairy grama, and ~rindrnill grass). Vegetation 

of his study area was quite different from that of the Shi~nery 

Oak-Tallgrass type, but still had both shrub a.~d grass components. 



• 

Table 15. Percent basal composition of vegetation at fall fu~d 
wjnter foragL~g sites of lesser prairie chickens in ffirinnery 
Oak-T.aJ.lgrass subtype 3. 

Species 

Grasses 

Sa.l1d bluestem 
Little bluestem 
Dropseed 
Three-avril 
Hair-.r grama 
Fall w'i tC~OTass 
Other 

Total Grasses 

Shr-ubs 

Sbinnery oa.k 
Sands age 
Yucca 
Mesquite 
Other 

Total Shrubs 

Fall (1000)a 

1 .2 
6.6 
5.9 

Z7.2 
6.4 
~ r .. , ... J 

2.6 

53.4 

43.1 
0.9 
1 .6 
0.0 
1 .0 

46.6 

Win ter (2.300) b 

2.9 
6 . .3 
8.7 

24.2 
6.6 
3.6 
2.0 

54 . .3 

42.9 
0 •. 6 
1 .6 
0.3 
0.3 

45.7 

a 
One thoUSa.l1d data points from 10 transects. 

I 
,e 

P > ZI 

< 0.010 
> 0.500 
< 0.010 
< 0.100 
> 0.500 
> 0.500 

> 0.500 

> 0.500 

> 0.500 

bTwo thousand three hundred data points from 2.3 transects. 

cProbability of a Type I error (from Z statistic, after Lentner 
1975) • 
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ROOSTD~G PlrD RESTD~G R~ITAT 

Data from daytime restL~g sites were pooled with those from 

nighttime roosting sites, as these two kinds of sites resembled 

each other in fall ~~d w.L~ter too closely for consistent separa­

tion. Data from resting/roosting sites also were pooled for fall 

~~d winter, because the sample was too small for seasonal strati-

fication. 

Roosting/Resting Sites Versus Subtype 

In subtypes one fu"ld t:b..ree, total grass composition was greater 

(Tables 16 and 18, highly significant) at roosting/restL.Ylg sites 

than in the overall subtype. No difference in total composition 

of either grasses or shrubs was seen between subt)~e two and 

roosting/restL~g sites (Table 17, P < 0.5). It is apparent, then, 

that roostLYlg/restLYlg sites were at least as b~gh in grass compo­

sition as the overall subtype &Y).d that there is a strong indication 

(in two of three subtypes) of selection for roosting/resting sites 

wp..ich itTere grassier than the overall subtype. As in the case of 

fall foraging sites, and w±nter foraging sites in subt~~e tb~ee, 

the use of grassy sites for roosting/resting probably was due to 

selection of concealing cover. 
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Table 16. Percent basal composl~lon of vege~a~lon in subtype 1 
versus that at roosting/resting sites of lesser prairie c~ickens 
in subtype 1. 

Species 

Grasses 

Sand bluestem 
Little bluestem 
Ir.copseed 
T:b..re e -a-wn 
Hairy grama 
Fall 14 tchg-.cass 
Other 

Total Grasses 

Shrubs 

Shi!Lllery oak 
Sa.ndsage 
Yucca 
IvIesqui te 
Other 

Total Shrubs 

Subtype~ 1 
(6000)--

30.3 
5.9 
3.8 
8.6 
8.1 
5.1 
.3.5 

65.3 

32.7 
0.6 
0.8 
0.0 
0.6 

34·7 

Roosting/restL~g 
. (640)b 

33.5 
8.1 

10.6 
6.4 
8.5 
6.3 
0.2 

73.6 

24.9 
005 
1.0 
0.0 
0.0 

26.4 

a., ~.. ..j.. 

SLX ~hou$and da0a pOlnws from 30 transects. 

b8 • , .., d.co.J... • J-'" do .J.. .... 
'lX nunare .l- or uy pOln uS lrom 0 uransec us. 

,.. 

< 0.100 
< 0.050 
< 0.001 
< 0.100 
> 0.500 
< 0.200 

< 0.001 

< 0.001 

< 0.001 

~Probability of a Type I error after Lentner 
1975) . 
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Table 17. Percent basal composition of vegeGaGlon L~ subtype 2 
versus that at roosting/resting sites of lesser prairie chickens 
in subtype 2. 

Species 

Grasses 

Sand bluestem 
Little bluestem 
Itropseed 
Three-awn 
Hair-y grama 
FaJ.l 1.a tcb..grass 
Other 

Total Grasses 

Sh..xubs 

Sl'.J.r1Jlery oak 
Sands age 
Yucca 
Mesquite 
Other 

Total Shrubs 

Subtype 2 
(12000)a 

9.6 
1.3.6 
4.1 

1 S. 8 
7.5 
5.2 
6.5 

65.3 

32.7 
0.3 
1 .5 
0.0 
0.2 

34·7 

Roosting/r~sting 
(560) 

5.1 
10.9 
8.9 

16.0 
7.1 

12·4 
2·4 

62.8 

34.3 
0.9 
2.0 
0.0 
0.0 

37.2 

a~Jelve thousand data points from 60 tr~~sects. 
b 

Five hundred sixty data poi~ts ~Eom 7 transects. 

< 0.001 
< 0.100 
< o. 001 
< 0.100 
> 0.500 
< 0.001 

< 0.500 

> 0.500 

< 0.500 

cProbability of a Type I error (from Z statistic, after Lentner 
1975) . 
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Table 18. Percent basal composition o£ vegetation in subtype 3 
versus t~~t at roosting/resting sites of lesser prairie chickens 
in subtype 3. 

Subtype 3 Roosting/r~sting 
Species (6400)a (480) p > IZl c 

He an lYf..ean 

Grasses 

Sa.-nd bluestem 5.7 1.7 < 0.001 
Little bluestem 6.6 4.5 < 0.100 
Dropseed 6.3 4·8 < 0.200 
Three-awn 15.1 29.3 < 0.001 
Hairy grruna 4.3 13.7 < 0.001 
Fall witc1-~ass 5.2 3.5 < 0.200 
Other 4.8 1 .5 

Total Grasses 48.0 59·0 < 0.001 

Shrubs 

Shirmery oa.l{ 49.8 39.2 < 0.001 
Sands age 1 .0 0.8 
Yucca 0.8 1.0 
¥.I8 S qui te 0.0 0.0 
Other 0.4 0.0 

Total Shrubs 52.0 41.0 < 0.001 

aSix thousand four h~tndred data points from 32 transects. 

b", • dr'" . h' d.J.. . t""'" . t t ..tt our nlLrJ. eo. elg -cy a LJa POlll S lJ..-om SlX ra.."Y}.sec s. 

cProbability of a Type I error (from Z statistic, after Lentner 
1975) • 



PI, 

50 

Roosting/Resting Sites Versus Foraging Sites 

Comparison of roosting/resting sites w~th foraging sites 

shows considerable sL~~larity (Tables 19, 20, and 21). Both 

groups of da. ta show dominance of g-..casses, vIi th indiYidual 

species varying among subtypes, a.:n.d important sma II er amoll..'lts of 

shrubs, especially shin.n.ery OalL 'TrLis similarity suggests tr~t 

prairie chickens rested and roosted near their foraging areas, 

and is in agreement w~th field observations. 'E'lere is, also, an 

indication tr~t the birds sought more grassy sites for resting and 

roosting th8n for fo:caging in subtypes one (p < O. 1 0) and tb...ree 

(di"'r ~. hl " ".co" -1-\ \' I erence hlg~ y SlgTIl~lCanu). 

The L~port&~ce of grassy coyer for roosting/resting appears 

to be considerable when it is noted that the tendency is to use 

cover which is more grassy tr~'l that at foraging sites, which 

previously were sho1{'u to be more ~rassy thrul the overall subtJ~es 

except where the need for winter food vIas para.r:J.ou..'lt. 

The birds select a small patch of bare or litter-covered s~~d 

rather than a cl~mp of ~rass or other vegetation on wr~ch to sleep. 

'Thus, they rely on surrounding vegetation to provide protection 

and concealment. They may sleep in localized open spots to detect 

approaching predators &~d to provide easy, lmobstructed flight for 

escape, but rely on nearby grasses for concealm.ent. Shir..nery oak 

loses its leaves in October, so grasses provide the bulk of the 

cover in fall and winter. ?-.cincipal grasses ~wr,Li'ch grow large 
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Table 19. Percent basal corr~oslGlon of vegetation at foraging 
Sl08S ~~d roosting/resting sites of lesser prairie chickens in 
Sh.ir...J."'1ery Oal::-Tallgrass subtype 1. 

SpecieS 

Grasses 

SaJld blue stem 
Little bluestem 
Dropseed 
Truee -a 1;f..r1 

FJ.8.iry gr&.ila 

Fall i .. i'i tchgrass 
Other 

Total Grasses 

S:b..rubs 

S:b.i.YL~e:r:'y oak 
S811dsage 
Yucca 
Hesqui te 
Other 

Total Sh.ru.bs 

!.=< 

19.1 
7.7 
9.5 

15 .. 7 
8.6 
7.7 
1 .. 1 

69.4 

25.6 
1 .3 
2.2 
1 .3 
0.2 

30.6 

R -1-' I ..L" -'- OOS GL.'1g rf?S l.Jlng 

(640)° """_'J I Zl C 
r > 'j 

33.5 < 0.001 
8. 1 < 0.050 

10.6 > 0.500 
6.4 < 0.001 
g.5 > 0.500 
6.3 < 0.300 
o 'J . ...., 

73.6 < 0.100 

24.9 > 0 .. 500 
0.5 
1 .0 
0.0 
0.0 

26·4 < 0.100 

~One thousa.1'J.d five hundred data poin.ts from 15 trCL.'1sects .. 

b 
SLx hundred forty data points from 8 tra.1J.sects. 

c 
Probability of a Type I error after Lentner 

1975) . 
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Table 20. Percent basal composition of vegetation at foraging 
sites and roosting/resting sites of lesser prairie chickens in 
8hirmery Oak-TB1.1grass subtype 2. 

Foraging Roosting/resting 
IZ!C Species (2400)a (560)b p > 

Mean ¥.18an 

Grasses 

Sand bluestem 5.4 5. 1 > 0.500 
Little bluestem 11 .9 10.9 > 0.500 
Dropseed 10.7 8.9 < 0.300 
Tr.u::-e e -a 1t.lJJ. 20.1 16.0 < 0.050 
Hairy grama 5.1 7.1 < 0.100 
Fall wi tch..grass 5.7 12.4 < 0.001 
Other 4.3 2.4 

Total Grasses 63.2 62.8 > 0.500 

Sb-rubs 

Shi...'rll1ery oa...1c 33.1 34.3 > 0.500 
Sand sage 0.4 0.9 
Yucca 2.4 2.0 
Mesquite 0.3 0.0 
Other 0.6 0.0 

Total Shrubs 36.8 37.2 > 0.500 

a 
Two thousand four hundred da ta points from 24 transects. 

bFive hundred sixty data points from 7 transects. 
c 
Probability of a Ty~e I err~r (from Z statistic, after Lentner 

1975) . 
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Table 21. Percent basal composition of vegetation at foraging 
sites ~~d roosting/resting sites of lesser prairie chickens L~ 
Shinnery Oak-Tallgrass subtype 3. 

Foraging Roosting/resting 
IzjC Species (3300)a (480)b .. p > 

116an Mean 

Grasses 

Sand bluestem 2·4 1.7 < 0.500 
Li ttle bluestem 6.4 4.5 < 0.200 
Dropseed 7.8 4.8 < 0.020 
Three-aWl 25.1 29.3 < 0.001 
Ha i ry gra.'Tla 6.6 13.7 < 0.001 
Fall witchgrass 3.6 3.5 > 0.500 
Other 2.2 1 .5 

Total Grasses 54.1 59.0 < 0.050 

Shrubs 

Shirmery oak 42.9 39.2 < 0.200 
Sands age 0.6 0.8 
Yucca 1.6 1 .0 
i1e s quite 0.2 0.0 
Other 0.6 0.0 

Total Shrubs 45.9 41.0 < 0.050 

a Three thousand three hundred data points from 33 transects. 

bFour hu..1'1dred eighty data points from 6 transects. 

~obability of a ~JPe I error (from Z statistic, after Lentner 
1975). 
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enough to provide appreciable cover include sand bluestem, 

little bluestem, and dropseeds. 

The limited data available on predation in fall ~~d w~nter 

s-aggest that prairie chickens are vulnerable to predation while 

resting or roosting. During fall and winter of 1977-78, the 

kn01{'u loss of radio-fitted birds to predation was 37.5 percent 

(th.xee of eight birds) in a three-month period. Radio contact 

with the remaining five birds was lost, and it is assu..med that 

54 

at least some of these birds also were t~~en by predators. At 

that time, the study had been in progress during two previous 

spring-summer periods, ~~d perso~~~el were practiced at attaching 

radio tr an smi tters. Further, the transmitters were designed to 

have ndr.dLmum weight (13-19 g) ~~d not to interfere with movements 

of birds carrying them. Therefore, it is assumed that the trans­

mitters did not-increase the birds f susceptibility to predation. 

All three predator-killed birds were found adjacent to fresh 

roosting/resting sites. It is po.ssible that tr2-S high rate of 

predation on roostL~g/restL~g sites was due to a relative scarcity 

of taller grasses for use as cover. Two of the three known losses 

to predation occurred in. subtype tr.tXee (the least grassy subtype), 

and one occur~ed on a rela ti vely brusb~y- site wi thin subtype two. 

Jones (1963) found night roosts of lesser prairie chickens in 

Qyjlahoma to be small pockets of short vegetation located within 

areas of taller vegetation. Jones t findL~gs are comparable to 
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those of this study and further demonstrate the use of 

surrounding tall vegetation for concealment &~d protection 

while roosting. 
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FALL LEK ACTIVITY 

Full-time field work was conducted during fall of 1977. 

During this period, trapping and observation of the leks was 

conducted. Fall display activities occurred from late September 

through October. 

In general, daily display activities were shorter in dail-y 

duration and less intense in fall tha-~ in spring. Birds arrived 

on the 1ek near s~xise ~~d stayed for a maximum of one hour after 

sunrise. Little display activity was seen in evenings. Numbers 

of birds generally were higher on leks Ln ~all trUDl in spring, 

no doubt due to presence of young of the year. Most leks used 

were the same as those used in the spring. Some major spring 

leks, however, were not used, and others were used in fall but 

not in spring. Leks were m.ostly Shortgrass-J1esqui te areas, but 

caliche oil pads, bare sand dunes, and sacrifice areas surrounding 

cattle waterL~g-tanks also were utilized. 

Lek activ-ity was less intense in fall than in spring, and 

territories were seldom created or rigidly defended. Often, 

groups of birds, probably juvenile males, wandered around the 1ek 

displa~~g sporadically. Hens were not observed on leks in the 

fall. Birds typically flew into the periphery of the lek and then 

walked to the center. A..~y disturbance flushing the chickens ofT 

the lek ended display activity for that day; birds did not return 

to the 1ek the same morning. Principal disturbance on the leks 
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was by hawks that flew low over the 1ek and sometLmes r~assed 

prairie chickens. Similar obs8r-~ations for greater prairie 

chickens are well documented (Berger et ale 1963, LerJna...11ll 1941, 

Schw-artz 1945). Large nu.l1lbers of rJ.8.1<lks, particu~a.rly marsh ha1<lks, 

were in the area at this time due to fall mig-.cation. Of three 

observed attacks on prairie cr.J.ckens by mB-r>sh hawks, none was 

successful. Hawks are not believed to be serious predators of 

lesser prairie chickens on leks. 

Regular displaying ceased on 31 October 1977. On that night, 

temperatures dropped to below freezing and were accompavied by 

high 1<ii.'lds (about 35 mph). This w-eather continued the next day J 

accompanied by overcast skies. An abrupt end of fall lek activity 

by lesser prairie chickens also was observed by Copelin (1963). 

He indicated that it was associated 1iLth the first severe cold 

weather accompar~ed by snow or heavy clouds. On 28 ~~d 29 October 

1978, two leks were checked, but no birds were present. Local 

residents reported that weather similar to tr~t which ended 1ek 

activity in fall 1977 b..ad occurred severs~ days previously. 

Any census work conducted on lesser prairie cr~cken leks in 

fall should be begun by the second week of October. At this tirue, 

numbers were m.ost stable a...."ld activity was at its peak. After this, 

there is considerable possibility of display activity on leks be~ng 

curtailed by weather. 



FLOCK SIZE 

Information on fall and winter flock size of prairie chickens 

is scant. Leh~nn (1941) reported that, in Attwaterts greater 

prairie chicken, flocks became common in fall after cool weather 

began. He reported November flocks of generally four to twelve 

birds each, i.d th large flocks increasingly comm.on from early 

December to the onset of breeding in spring. He also mentioned 

flocks (reported to him) of up to 300 individuals in late \iLnter. 

Although flocks of 25-30 were not uncommon in the winter, small 

groups of eight or fewer, mid singles, were always to be found~ 

Jones (1963) found that lesser prairie chickens did not form large 

flocks in the winter as did greater prairie chickens. 

Flock size of less~r prairie chickens in southeast New 

}fenco was examined i..11. the fall and winter of 1977-1978. Each time 

a flock or single chicken was observed, its location and numbers 

were recorded. Display on the fall 1ek grounds ended abruptly on 

31 October. The flock record was then kept from 1 Nov8mber trJXo-tl.gh 

the end of February, when spring lek activity was starting. 

Flock size was examined both by average flock size and typical 

flock size, average flock size being the total number of birds seen 

divided by the total number of flocks. ComputL11.g typical flock 

size is a method of reflecting the size group trAt the individuals 

most comm.only found themselves in (Ja..1ln8ll 1973). 
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Both average and typical flock size decreased gradually 

from November through February (Table 22). In Novernber, average 

flock size was 7.9 birds, while typical flock size was 17.0. In 

February, average flock size had decreased to 1.9, ~~d typical 

flock size had decreased to 2.2. 

Table 22. Fall and winter flock size of lesser prairie chickens 
in southeastern New Mexico. 

Month Average flock size Typical flock size 
a 

Range 

November 7.9 17.0 1-24 

December 7.2 10.9 1-20 

January 3.8 7.5 1-19 

February 1 .9 2.2 1- 8 

~eflects the size of group in which most individuals find them­
selves; det.ermined by adding up the flock size in which each 
individual finds itself, and dividing by the total number of 
birds seen ( J ar:man 1973). 
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MAIJAGEMENT CONSIDERA.TIONS 

Subty~e one of Shinnery Oak-Tallgrass was found to support 

denser populations of lesser prairie chickens t~~~ other subtypes 

and types. In order to increase the amount of subtype one 

present, several management practices may be used. In subtype 

two, it would be necessary to decrease the overall grazing 

pressure by reducing in numbers of livestock or by use of a 

proven, specialized grazing system. So long as the management 

practice resulted in denser tall grass cover, particularly of 

sand bluestem, the method is not critical. 

L~ subtype three, due to the high· composition of shirLn.ery 

oak, it may be necessary to promote regrowth of grasses, by 

reducing abunda..11.ce of shinnery. Tn this case, only partial tills 

should be carried out. Grazing levels should be reduced to levels 

of subtype one or lower. Shinnery oak supplies a large portion of 

the fall B-11.d 'Winter diet of the lesser prairie chicken. Therefore, 

~vJidespread, almost total eradication of Shilli'lery itlould res1.l.l t in a 

decrease of food supplies. Boo a..n.d Pettit (1975) concluded that 

shL~ery oak is import&~t as a forage source for both livestock 

and wildlife most of the year, &~d as protection agaL11.st sand-dune 

.c> .... " J..OrInaul.on. 

l~squite-Shortgrass areas lack the potential to become 

Shilli~ery Oak-Tallgrasses, so ~~agement practices for prairie 
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chickens are not necessary on these areas. Mesquite-Shortgrass 

areas are import~~t in their present condition as lek sites. 

The high predation rate of radio-equipped birds suggests that 

grass cover for roosting and resting may be inadequate, especially 

in subtype three. Again, thl.s cover can best be improved through 

better grazing management. 

Grazing is not urmatural, as the grassland com.rn.uni ty evolved 

under some periodic grazing pressure from large herbivores (bison, 

pronghorn, and deer). But man has divided fu~d fenced the grass-

lands, subjecting them to yearlong, intensive grazing by livestock. 

Grazing should not be eliminated as it is a part of the ecosystem, 

but should be carefully controlled. 



E 

Aldrich, J. w. 1963. Geographic orienT,a"Glon of .Americfu"'1 
Tetraonidae. J. Wildl. lfL~age. 27(4):529-545. 

Americ&~ Ornithologists! Union. 1957. Checklist of North 
American birds. 5th ed. Port City Press, Inc., Baltimore, 
Mary la..rld. 691 pp. 

Bailey, F. M. 1928. Birds of New Mexico. Judd and Detweiler, 
Inc., Washington, D.C. 807 pp. 

Bent, A. C. 
birds. 

1932. Life histories of North ~~eric~~ gallirillceous 
U. S. Nat. Nus. B-ull. 162 :280-284. 

Berger, D. D., F. H&~erstrom, and F. M. Hamer strom, Jr. 1963. 
The effect of raptors on boorring groliL""1.ds. J. 1.JildJ... l~.nage. 

Z7 (4) :778-791 • 

Boo, R. M., ~~d R. D. Pettit. 1975. Carbohydrate reserves in 
roots of sand shin oa.."k: in West Texas. J. Range Ha.nage. 
28(6) :469-472. 

Borror, D. J., &"'1d R. E. vfnite. 1970. A field guide to the 
insects of Arn.erica north of lvfexico. Houghton :Mifflin Co., 
Boston. 404 pp. 

Bra.~der, R. B. 1968. A radio pac¥~ge harness for g&~e birds. 
J. 1iilcU. l'1:3.i'1age. 32 (3) : 630-632. 

CaT"upbell, H. 1972. 
in New lvfexico. 

A population study of lesser pralrle chickens 
J. Wildl. :Manage. 36 (3 ) : 689 -699. 

Copelin, F. F. 1963. The lesser prairie chicken in OklahoIT~. 
Okla....1.oTIl..8. Wildl. Conserve Dept. Tech. Bull. 6. 58 pp. 

Correll, D. S., and M. C. Joh.nston. 1970. l".1a:nual of the vascul.ar 
plants of Texas. Texc~s Research Foundation, Renner. 
1881 pp . 

. Craw~ord, J. A. 1974. The effects of l~Qd use on lesser prairie 
chicken populations in west Texas. Ph.D. Dissertation. 
Texas Tech. univ., Lubbock. 86 pp. 

Crawford, J. A., &~d E. G. Bolen. 
prairie ch~cken L"'1 west Texas. 

62 

1976. Fall diet of the lesser 
Condor 78( 1 ) : 142-144-



Davis, C. A., T. Z. Riley, R. A. Smith, H. R. Sum.i..'1SY..i, and 
M. J. Wisdom. 1979. Final report-r~bitat evaluation of 
lesser prairie chickens in eastern Chaves COlu'1ty, New 
}fsxico. Nevi Hex:] co State Uni v ., Las Cruces. l1L-rn.eo. 
143 pp. 

Davison, V. E. 
crrickens .. 

194.0. .An 8-year census of lesser prairie 
J. Wildl. N~~age. 4(1):55-62. 

Evans, R. A., ~~d R. M. Love. 1957. The steppoint method of 
sampling--A practical tool in r2l1ge research. J. Rfu'1ge 
l1anage. 10: 208-212. 

Frary, L. G. 1957. Evaluation of prall'le chicken r&'1ges. New 
Mexico Dept. of Game and Fish Job Corr~letion Report. 
Project No. 1if-77-R-3. 81 pp. 

GabL'1, V. L., and L. E. Lesper~~ce. 1977. New }~xico cliw~to­
logical data: P~ecipitation, temperatlrre, evaporation, ~~d 
wind monthly and annual means 1850-1975. l{. K. Su...'TIlners a.~d 
Associates, Socorro, New ~~xico. 436 pp. 

Garrison, G. A., A. J. Bjugstad, D. A. Duncan, M. E. Lewis, and 
D. R .. 8mi tho 1977. Vegetation and environmental featuxes 
of forage ~~d r~~ge ecosystems. USDA, Forest Service, Ag. 
F..andbook No.. 475. 68 pp. 

Jackson, A. S., ~~d R. DeArment. 1963. The lesser prairie 
chicken in the Texas Pa.rlhandle. J. Wildl. Y.a.l1age. 27(4): 
733-737. 

63 

Jarwzn, P. J. 1973. Social-orga~ization of antelope in relation 
to their ecology. Ber~viour 48:215-267. 

JO:hnsgard, P. A. 1973. Grouse and quails of North America. 
Upiv. of Nebraska, LL'1C01n. 553 pp. 

Jones, R_ E. 1963. A comparative study of the habits of the 
lesser rulo greater prairie chickens. Ph.D. Dissertation. 
Oklahoma State Upi v. 160 pp. 

Lee, L. 1950. Kill analysis for the lesser pralrl8 chicken in 
Ne1-l Hexico, 1949. J. W-il ol. Manage. 14(4) :475-477. 

Lehrn.ar1..n, V. W. 1939. The heath hen of the south. Texas Gai1l8 , 

Fish ~~d ~Jster co~~. Bull. No. 16. 11 pp. 



LehnuLDn, V. w. 1941. Attwate~!s prairie chicken--Its life 
history &~d ITBnagement. U.S. Dept. Interior Bull., 
North Amer. Fauna 57. 63 pp. 

64 

Lentner, M. 1975. Introduction to applied statistics. Prindle, 
Weber ~~d Scr~midt, L~c., Boston. 388 pp. 

11aker, H. J., V. G. Link, J. V. P .... 1'J.derson, and M. V. Hodson. 
1971. Soil associations and land classification for irriga­
tion: C:r~ves County. New :M"exi co State liniv. Agric. &:p. 
Stn. Reso.Rep. 192. 48 pp. 

~~tin, A. C., R. H. Gensch, and C. P. BrowTI. 
methods in upl&~d game bird food ~~alysis. 
Hal1age. 1 0 (1 ) ! 8-1 2. 

1946. Alternate 
J. Wilcll. 

Reed, C. A. 1904. North A .. 11lerican bird eggs. Doubleday, Page 
~1'J.d Co., New York. DOVer ?Qbl. Co., 1965. 372 pp. 

Riley, T. z. 1978. Nesting 8.Jld brood-rea.ring habitat of lesser 
pralrle chickens in southeastern New Mexico. M.S. Thesise 
Ne,,']" Mexico State Univ., Las Cruces. 60 pp. 

Schwartz, C. W. 
}fissouri. 

1945. The ecolo5J of the prairie c~icken in 
Ho. Univ. Studies 20( 1 ). 99 pp. 

Sharpe, R. S. 1968. The evolutionary relationships and compru. ... a­
tive behavior of prairie chickens. Ph.D. Dissertation. 
Univ. of Nebras~~. 230 pp. 

Sokal, R. R., and F. J. Rohlf. 1969. Biometr-j'. \{. H. Freeman 
and Co., San Fr~~cisco. 776 pp. 

u.s. Department of COTIl.."tJlerce. 1976. Monthly summarized station 
and divisional data. CIL1'1.atological Data! New Henco 80 
(1-12). 

1977. Hont]:1~y swn:ma.rized station and divisional data. 
CIL'Tlat.ological Data: New Hexico 81 (1-12). 

1978. Monthly sumrrzrized station and divisional data. 
Clinmtological Data: New Mexico 82(1-12). 

u.s. Fish &~d Wildlife Service, B-ureau of Sport Fisheries &~d 
Wildlife. 1968. Eare and enda...1'J.gered fish fu'1d wildlife of 
the United States. U.S. Govern~ent Printing Office, 
Washington, D.C. Ees. ~Qbl. 34. 131 pp. 

Waddell, B. H., and B. Hanzli ck. 1978. The van -1 shing sandsage 
prairie. Kansas Fish and Gfuue 35(2):17-23. 

I 



.APPENDIX A 

SCIENTIFIC AND CO}~10N N_~S OF PLPJJTS AND 1L~IMALS 

USED IN THIS REPORT 
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Table 23. Common names, orders, and faruilies of animals used 
in this report, after Borror ruld ~~ite (1970). 

Common name 

Aracr.nids 

Spider 

Insects 

Ant 
Caterpillar 
Cricket 
Ground beetle 

- Long-horned grasshopper 
Scentless plant bug 
Shield-backed bug 
Short-horned grasshopper 
T-.ceehopper 
Walking stick 
Weevil 

o-.cder 

Araneida 

F.:y.m.enoptera 
Lepidoptera 
Orthoptera 
Coleoptera 
o-.cthopt.era 
Hemiptera 
Hemiptera 
Orthoptera 
Homoptera 
Or thopter a 
Coleoptera 

Family 

Unidentified 

Formicidae 
Unidentified 
Gryllidae 
Carabidae 
Tettigoniidae 
Corizidae 
Scutelleridae 
Acrididae 
Hembracidae 
Ohasmatidae 
Curculiondae 
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Table 24. Common and scientific names of pl~~ts mentioned in 
this report, after Correll and Johnston (1970). 

Common name 

Bitterweed 
Blue grama 
Broom groundsel 
Broom snakeweed 
Buckley penstomen 
Buffalograss 
Croton 
Dropseed 
D"warf dalea 
Eye~Qg primrose 
Fall witchgrass 
False buffalograss 
Hai-ry grama 
Hall t s pw.i.curn. 
Little bluestem 
Mesquite 
Narrowleaf gromwell 
Paspalum. 
Phlox 
R~iliber rabbitbrush 
Sand bluestem 
Sand dropseed 
S~~d lovegrass 
Sand sagebrush 
ShiIJ.nery o~k 
Sideoats grama 
Snakeweed 
Spectacle pod 
Spurge (Raphorbia) 
T11 ... 1'ee -a w.n. 
Wildbuckwheat 
Windmill grass 
Yucca 

Scientific na."IJle 

Rymeno;xys spp. 
Bouteloua gracilis 
Senecio spartioides 
Xanthocephalum sarothrae 
Penstemon buckelyi 
Buchloe dactyloides 
Croton spp. 
Sporobolus spp. 
Dalea ~ 
Oenothera sp. 
Cognata le~itoloID~ 
Mur...roa sguarrosa 
Bouteloua hirsuta 
Panicum halli-i 
Schizachyri~"IJl scopariThu 
Prosopis glandulosa 
Lithospermum incisum 
Paspalum ciliatifolium 
Phlox sp. 
Chrvsoth~nus nauseosus 
Andropogon h...allii 
Sporobolus cryptandrus 
Erogrostis trichodes 
Artemisia filifolia 
QuercuS h...avardii 
Bouteloua curtipendula 
X&~thocephalum spp. 
Dithyraea wislizeni 
Euphorbia spp. 
Aristida spp. 
Eriogonum ~rmum 
Chloris verticillata 
Yucca sp. 

67 



.P...PPENDIX B 

BASAL COMPOSITION AND GROUND COVER OF v~ETATION 

TYPES Al\{D SUBTYPES 
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Table 25. Percent basal composition of grasses a~d shrubs 
the Shinnery Oak-Tallgrass subtypes. a 

in 

Percent composition 

Subtype 1 Subtype 2 Subtype 3 
Species (30)b (60) (32) 

Mean SD Mean 3D ¥£an 3D 

Grasses 

Sa.~d bluestern. 30.3 8.4 9.6 3.8 5.7 4.1 
Three -a ~m 8.6 5.1 18.8 5.0 15.1 6.3 
Hai...7 grama 8.1 5.0 7.5 3.4 4.3 3.6 
Little bluestem 5.9 4·3 13.6 4·4 6.6 4·4 
Hall T s panicum 5.1 3.9 5.2 2.9 5.2 3.9 
Dropseed 3.8 3.5 4.1 2.6 6.3 4.3 
Sand lovegrass 1.6 3.6 1.0 
Paspalum 0.7 1 .8 2.2 
False buffalograss 0.7 0.8 1 .2 
Others 0.5 0.3 0·4 

Total Grasses 65.3 8.7 65.3 6.1 48.0 8.8 

Shrubs 

Sb..iP..l1ery oak 32.7 8.6 32.7 6.1 49.8 8.8 
Yucca 0.8 1 .5 0.8 
Sand sage brush 0.6 0.3 1.0 
Others 0.6 0.2 0.4 

Total Shrubs 34.7 8.7 34.7 6.1 52.0 8.8 

a . 
From Riley (1978). 

DNumber of transects in each subtype. 
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Table 26. Percent basal composition of vegetation in 
the Mesquite-Shortgrass ~JPe.a 

Species 

Grasses 

Blue grama 
Buffalograss 
Three-a ... m. 
Dropseed 
Sideoats grama 
Others 

Total Grasses 

Shrubs 

Broom snakeweed 
Others 

Total Shrubs 

Croton 
Unclassified forbs 
Others 

Total. Forbs 

aF".com Riley (1978). 

bLess than 0.5 p~rcent. 

Percent composition 

63.5 
15.9 
6.0 
2.8 
0.6 
0.3 

89.1 

5.5 
0.6 

6.1 

16 .. 4 
20.2 
8.0 
4·0 
1.4 

7.6 
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Table 27. Percent total gro1L~d cover in the Shinne~ O~k-
~ l Tallgrass fu~d Mesquite-Shortgrass vegetation types. a 

Types/ sub Lypes Plant Litter Bare 

11ean SD 1Vf..ean SD l'iean SD 

ShLnnerx O~~-~a1lgrass 

Subtype 1 (30)b 18.8 7.1 42.9 9.0 38.3 8.9 
Subtype 2 (60) 11.7 4.1 32.8 6.1 55.5 6.4 
Subtype 3 (32) 9.2 2.5 31.7 8.3 59.1 8.7 

Mesquite-Shortgrass 
(30) 26.3 2.1 19·4 11 .1 54.1 9.2 

aErom Riley (1978). 
b . 
N1L~er of transects in each t~~e/subt)~e. 
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