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RODENT POPYLATIOHS .A'.£ID '£HEIR REACTIO!l'S TO 

GRAZUlG lliJTtNSITIES ON SMID SAGEBRUSH GHJL~SLA!IDS 

IIJ THE .sownIErm GREAT PLliINS HEGION 

IJTRODUCTIOD 

Ecology m;y be defimd as the aeienco of the interrelation ·between livine 

orgar:lsms and t.'b.eir ,envirorune,nt, including botr1 ~'le ph,ysiou1 and the biotic. 

p'nnses.. Lu the realm of biological sciences probabJ:,1 rm field, or crmcopt of 

thought, fans tld-vanc.ad a:l J:'a,:,_1::l.dl~, i.11 the paot twenty-five years. ti:s eeoloif.3.. In 

ecological tbinltil:lr;' i& attempt to coorJrehcnd the ·Ontlro ;l)l'.'g'.lni.c u:Jit wit.-.~ all 

:1 ts coff(JOftE"..nts as well as the influ{)nC!;)3 of the inorganic l1orld. 11'00 often 

thQ ~: is boyo.'l'ld our c:3,pab-:tll tie a but necasion.nlly tho ::;a:n!)rarna of v11U,y ia 

glil.;it'lflQd 11 an:;l these f,Teviorm 1:rovide the ,stimuli fo1.~ continU(iti ut:.rk in the 

field.. lt is hPpGd that this dissertation will boco,-:ie a part oi' tho pwwr:l3:na. 

!hG pres0nt treatise dee.la m.th rGdent ruid r<-1.:Jxi. t I}O"i;)ulati.o:'1a on tho 3and 

s-agebru:tll grass1&"¥lds of tho Sout.11~:i ,:Jreat. Pl.alt1s, wi ~ti particular refownce 

tc the, Scntliern Gro:1t Plain.~ Ji;:2Cpcr:i.t::ient,9.l Rar1ge near Gtrpplir, ;}klaho.nxa. Tho 

priI:m:"'J objeeti ve or tile work wan to detorm.Ho tho spceicz ru'.'Jd popt,laticms of' 

rodonto and rab1:;d.t6i in a number 01' pa.stui·os, each of wbich hao p,_Jm1 t1.':lder o. 

dit".fercr.::t- (;Ta.zing ~;1rogram ame-:i Decor:foer, 1941.. :-Jecondo.r;-1 objecM.ves Hc:r,ii to 

eo:.,1pare the poJiulations in ·tho vnri,;::us !)tuitu!'es, end to co:nva.t<e the data o"o­

udnBd in these inve:;:;ti(:::.i.tior,,, t1ith data obtai11od in 19/iO and. 191,l.-:-i?J.'·ior 'to 

and imed.:i.a.tel~t aft01' th(J in.i. ti.o.tion: of the grazing mnnat;e0110nt prngrans .. 

Tho $(!'1..1:thfir:c, Gr·,;;i~·t Fhina B~periw,Jnt,al It~..ge is under tho ,jurt~iction of 

thll !Jn:ttciif! $~_toe St1utl'A$r11 :Great Plains Field Station, Bttronu. of 1!".lant 



which had ri~f:lultod f'ron too firrrt Werld Har.. A detailed atu.d,y of the oroGinn 

proble1:l'l it1 the Scuth,Jrr. Qr;.:;,at Plain$ has been. r"';S.ite by lilinn.olJ. (1939},. Tod.ay 

princiI"'-"'-l ri.vex·s flow ,Juilt •or southeastward.. t!ost tif tho r!;)'glon oloi!\"'>s gently 

frOI:l elcvat:itt..l'liJ O:i'"' 5'-(~000 f:i;Mrt ml tho l,J{;,,5t tc 2,00J £'Got Or less Ot.'1 tho east 
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abo~.it two-t..hirdi, falls during the active groTJing t'ZBriod, ranges from 10 to 17 

inches in the west to 20 or more in the east. Much of' the rain£.e.ll oceurs 

either in torrents or light, ineffective showersj often hot weather and high 

winds furt!1er· roduc£;1c tho effectiveness or th~ rairi£a.ll. Drought periods, that 

occur period:i.cally and which may occur nearly every year and last f'or several 

sec.scm.s or ye&·s, make dry:-farming hazardous. 'fhe winters are generally mild 

with infrequent showers or severe snowstorf1s, and sharp fluctuations ill tempera­

ture. The average yearly temperature ranges frOl'Ii 50 deff.rees in the north to 

65 dograes in the south, with a summer mean usually al1ove '70 de:gre,es. The 

annual te1nperatm•e var:tation n1ay extend £ran 118 degrees to -30 degrees F .. 

Tho f't"ost-free sea.son i.raries from 125 days on the higher slopes of Colorado to 

200 de.ya at, the lowe1• Glcvntions in tho sotrth,east. 'J:he soils range from du.no 

s&1d, to heav;,r clay uith the heaV"J., seini-heavy, and sandy soils adapted for 

cultivation and the loose .st:mdy soils, heavy ela.3,,u, and rough-broken land 

suitable for rango. Savage and Coatello (1948, pp .. 503-506) have given a 

detailed description of' the region. 

The Sm"":thern Great Plains Region is outstanding in ths production of' 

fe.eder cattle \Jhich are fed on native grass alone, or with a li!ld ted supply 

or protein conce11trat,0s. Yearlong grazing of ra:nge land is a common practice 

in nost oi' the t"egion, especially with breeding herds. The cattle population 

on January 1, 191~?, W!i.G eight per cont abo·i:r@ t..11.e previous ten-year average 

(loc. cit. 194H, p. 504). This large population is certain to result in damage 

to the ra11go re:3ources i1'l the event of drought unle1x, supplema:nta are provided. 

Sand sagebrush grasslands oi' which there are about 600,000 acres in 

Oklahoma and 6,400,000 acres in Ter.as (Allred 194e;, p. 4), constitute an impor­

tw.t portitn-1 of the range lands in the Southern Great Plains and ths condition, 

improvement a1:1d proper use of these lands are essential to the economics of tho 

region. It is therefore proper that investigations be made of evezry oort of 
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ecological problem 011 sa:od sagebrush f::,Tasslro.1ds. The Southern Great Plains 

Field Station has numerous experiments in process on the proper control and 

management of these range;,1, o.nd the investigations presented herein ean be 

considered a part of this overall program to determine and improve proper range 

use. 

Profound gratitude is expressed to Dr. Walter P. Taylor, Blologist, 

Unit0d States Fish and Wildlife Service, and Leader, Oklahoma Cooperative 

Wildlif'e Resea:rch Unit., under 1,1hose supervlsion the investieations t·I©re con­

ducted. Grateful a-eknouledgom.e11t is extended also to D. A. Savage, Superin­

tendent, arrJ. E. H. Oc}Ilvain, Range Ecologist, of the Southern Great Plains 

::tation, United Staton Department or Agricultm"e, for their helpfuJ. 

suggestions and r,-ermission to use the .fac:Uities of the Station's E:xperirnental 

Range at Supply,. Oklahoma, P.rofessor U. T. Wat2rfall, Botany Department, 

Oldahoma Agriculttll"al and 1,Jechanical Colle-go, assisted in idoutifying the 

flora of. the area, as did various staff members of the Southern Great Plai11s 

Field Station. The identification of 1n..'llnD1al species was checked by Professor 

Brya..n P. Glass, Zoology Department, Oklahoma A. ,1c H. College. Tha.ri..ks are also 

extended. to Illj" colleag,.1es, faculty mombero of the Oltlnhoma A. & M. College, and 

variou.s personnel or the Soil Conservation Service, United States Dei:artment 

of Agricultu.re,, who have given suggestions during tho course of the study. 



SUHMARY 

PREVIOUS 

OF RESULTS OF 

II?VESTIGATIOrJS 

A detailed summarization or literatm;'e on range rodents would result in 

a volu.r:)inons manuscript tls there are numerous publications pc!'taining to these 

species. }fost of the reoeareh11 as reported in the literature., has beon direc­

ted toward taxom:m:w and life histories studies. The e.m:::ellent publication on 

th.o California ground squirrel, C:i.tellus beecheyt (Richardson), by Linsdalc 

(1946) is an exar:1ple of one of the more dete.iled lite history studios. Ar1 

annotated bibliogro.phy of ecological life histories of range rodents, compiled 

by the writer at the Oklahoma. Cooperative Wildlife Research Unit, Oklahoma 

Agricultural a.,."ld Mechat2ical Coller,:e, consisted of w~ referc,;:i.ces and these 

included only the major works available at the institution. Although the 

importance ot a thorough 1i torature review of ra.'1ge rodent;1 is recognized, it 

is tiorond t..rie scope of this treatise, and only publications wMe1 are directly 

co:ncorno,::'. with rodents, and grasslands have been included. 

One of the oarlie;:;t uorks concerned wi·th influences of rodents on the 

range Yas the study of tho life history of the banner-tailed ka.'1.garoo rat, 

.Di:ood.omys gooctabilis §Jiectabilis l12er:riam, bi; Vorhies and Ta;',,lt>r (1922). The 

studies were performed in Hew Mexico and Arizona, and tho :najor objective was 

to determine the status 0£ tho banner-tailed kangaroo rat uit.h 

reforonce to r·ange i:orage. Emphasis wao placed on den storage and dens were 

excav-a.ted a.nd the st.ores 1:1car.mred qualitatively and quantitatively. Stora..$e 

in each den var,iecl .fro!J .five grams (about 0.16 ounceo) to 5,?50 grams 

(12.67 pounds). Materials included several inportant forage 1Jla.nts of Bouteloua 
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and Arist~cla,, with n. roth:rockii Vasey 'the most iI11portant species. Accessi­

bility and abu.ndexi.ce of planta had much to do with kinds of storage. It uns 

concluded that the banner-tailed kangaroo mt was lli}t of' great economic impor­

°t,.'Jnce; except loeaLly, in ordinrovy ,season!.$. During periods of oxtrerce drought 

the so animal.a could seriously affect the c.!U'r,:ring caJ:,aci ty of a l'"ango for 

livestock. 

Another publicat1ion, which ·wac probably the first directed research in 

referenco to a rodent species and its influence on range f'ora.go, was too stt,dy 

c;f cfama.ge to range grasses b'-y the Zuni prairie dog,, C(m9filYs f.Ulllliso:ni 

~upie:n;;ii~ Hollister, by Taylor and Loftf'ield (1924). The proc~dure of tho 

exp;;:;riz'lent tra.s to either fence in the prai:de dogs on a heavily infestf,d area, 

or to per.mt free el:'\.:tl'"'.f of' pra.iria dogs while excluding cattle; to enclose 

a contiguous area of similar size, so that it could be held under total 

!)I"otecti.011 f1;,o~ cattle cs uell as prairie dogs:; and by raea..'flS of perlllal1cnt 

quadrats to obta;ln. quantitative int'ormation as to the vegetation actually 

dest,royed ut1der grazing (1) by prdrie dogs alone ar>il (2) by cattle e.lone 

(or cattle aud ;i.rairie dogs togother) in comparison with (3) the a.mount 

produced under total protection. The studies were !JOrformed on three d:tff'ferent 

a:roas in Arizona in tall graa3 (wheat grass, Ariro-av;ron smithii Rydb.), short 

grass, and transition between Great Plains and Doocrt Grasslan.d associations. 

Reoults of four 3mars• c;.rpl'c,rimentation in the tall grass showed that 1:rairie 

dogs destroyed 69 per cent of the wheat grass and 99 per cent of the dropseed, 

Spo:robolug erruandrus (Torr .. ) A. Gray, or SO per cent or t:..~e tote.l. potential. 

annual produet:ton ;;;,f forage.. After ono year, studi£:s in short grass showed 

the :rodents det1troyed 83 per cent of tho blue grama, ,ll. f;raeilis (H.B.Ir..) Lag., 

crop, tho most import.ant forage grass of" the region. The dato. demonstrated 

quit() conclusively- that in tho region or the study prairie clogz were severe 



co1n1")6t,itors of livest0-ck for i'oraeJc and that cm;lpetition between rodents and 

livestock is g-.reatly intensified during drought 2Jeriods Hhen the amount of 

forage is low .. 

Vorhies and Taylor {193.3) :made a. study of the life. histories and ecol:>gy 

of j a.ck rabbi t.."l, Le pug aq.~14: alleni Hear:o.:j and 1. ea.lif ornicua eremigy{l 

(Allon), in relation to grazing in ArizorL_, Calculations indicated that 15 

~. allo.rd ate as much valtw.ble forage as one sheep, or 7~. as much as on& cow. 

The rabbit figures were doubled for 1• qµlifornicu~. In eJcporimentaJ. pLoto 

on tho Sa11ta Rita Experimontal Rc-m,ge ;jacl; rabbit.g were appar,mtly responsible 

£or holding the vogetation in a preclirr'a".t c.ondition. Stomach analyses showed 

that 36 per ee!lt of tho fo.od 0t:\ten by ft. allem was r.1osqui to' and 45 per cc1t 

erasses; and for J:. cali.fornj,cus, 56 per cont mesquite and 24 per cent erasscs. 

It was. estimated that ;jack rabbi ts consumed Iese 'l~han thre€i per cent of t.~ 

pote:1tial production of grasr3 on the Santa Rita Range. 

Furt..'lor studies of jaek rabb:l.ts in relation to grazing :i.n Arizona were 

made by Ta,.vlor, Vorhies, and Lister (1935). Jack r-abhit pellet. counts wero 

made in an area grazed during tho swrrnlEJr and w:t th a relatively small volume 

o.f grass; an area pra.cticall;? ungrazed and with a larg~ volv.me of grusa; and 

au area grazed continuously and with t..'J.ie least amount of' grass. Ths d.ata 

showed th,'9.t jack rabbi ts preferred heavily grazed areas rather than ungrnzed 

or lightly grazed areas. '!'he preference may he due to v, visibility factor 

or to vegotati ve composition as weeds v1er0 more nrun.erou.s in the over·grazed 

area. It was pointed out that when overgrazing goes so far tbat very little 

,raluable forage is left, then jack rabbit numbers decline. 

Norris {19/+B, 1950) hai reported on the results of ex.closure stu.dies in 

Black Orama Grassland and Me:squite...Snal::eweed Typo on. the Jornada Exl)l;!rimental 

Range and the S0ut.l11:1aotern Forest and Range E0::pe:rime:ut Station, and the Experi­

mental P..a..'lch ot the :treu Mexico College of Agricul t1.11--e and Nechrutlc Arts, 
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which (1) excluded rodents, 1.~abbits., and catt..1.o:; (2) excluded cattle and 

rabbits bu.t open to rodents; (3) exclv.dod cattle but open to :r•odents and 

rabbits; m,d (4) open to rodents., rtlbbits, and cat-!,le.. Clip quad.rats yere 

grasses showed no indication of be:nef'ieial results dne to protoctioD. from 

were made which (1) exclud.ed rc)dents and rabbits, (2) excluded rabbits. und 

open to r-odentt3, and (J.) open to rodents and rabbits. Cattle we:t"C not inc1udea 

in the latter study. The results from qua.drats on which t..he po1"ennial grasses 

we:re clipped shcml:.ld that rodents and rabb:i. ts ea11 exert suf:tic:i.G11·r. · e.:r-1.,zing 

prem21uro to hold deteriorated sites in a state of lluited prodnction h1dei':l.­

nitely., even thonr{h the range 1.s not used by cattle. It uas concladod that 

ar:1d that benofi t:::. of ext'.r,1 for·age from controlling rodento and rabbi ts evon 

i11 deteriorated range would not balance control costs. 

Fitch {1948a) has completed inte:ns:ive studies of the Calif'o:t'iu.a. ground 

Range, 1-fadera Coun.ty, California.. F:teld obsorva.tions and i'ecding of (3011.fincd 

70 grams or ab()ut l, .• ? pounds por month. Dy census methods -the breedi:r,g popu-

lat.ion was determined e .. s 2.3 sq1Y.ir:;:,r.)ls per acre (based on £i'11e-yea:r average), 

and the squirrels consumed approximately 10.8 pounds of g-recn forage pc,t' acre 

0-ach month du.ring tho late wintor and spring when most direct oompeti.til)n with 

livestock occurred .. Grass was but a a-:nall £ruction or the qiet, amounting to 
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anmwJ. .f,orh, broadleaf filaree, Erodium bot!'Xs Be:rtol, wa.:J the most important 

source of food ba<Jod on 51. 755 separat.c food items souirrel<1 were observed to , .. 
eat. Oak acorn,1 wore soc,ond in importanc(i followed by yellt.1w ·bttrHeed, Herrdzonia 

11 • • • thirb squirrel use in the p::ipulation density o:t' 12 per acre doesi not 

harmfully alter the composition of the forage crop, which shows only ligh·t 

utilization; that tho an.."1.ual forage yield under this degree of use i3 de-

creased, apparently in the neighborhood of one thousand pounds per acre; and 

that tho qua!lti.ty actually eatan b;;r the nquirrels ia much less than that otti.a0r-

wise eliminated by them.n The quotation is more pertinent, whon ore considers 

that the no~ breodinG population was but 2.3 sqitlrrels per acre. 

From 1938 to 1942, inclusive, and in 191 .. 6, Fitch {1948} studi0d the 'l'ulare 

kangaroo rat, J?ipodoms heermanni tula.ronsis (M:erria,.-u) on the &m Joaquin 

Experimental P.anca, Californi~., t.o a.sce1~taiu the extent of: aompotition between 

this species and li vastock. Feeding d.xrta were obtained from cheek pouch 

contents of trapped animsls, burrow caches, and si.ftL~gs of disca1·ded seed 

hulls f~om bvxrow motmds. Throughout the dry season, seeds or ::rnft chess, 

Bromus molli~ L., were the most impnrta,;1.t food, with foxtail rescue, Festuca 

megalur,@ Nutt., filaree, _m .. botr;v§! and !f. cicutariur,1 L'Her., a.ad red brome, 

Li• ryJ,e~g L., follouing in that order. In winter tho diet changed from seeds 

to green foliage material, ma.inly filaree. Fitch atates (!Q.Q. cit., p. 15)~ 

tt ••• that on. California raxiges of an.:1:v.al type forage (mixed filH.rea, soft 

choss, red bro111e~ and foxtail fescue) heavy grazing intensity is economical 

and does n.ot result.in an undesirable alteration of the f'orage composition.n 

(The inference apparently being that any f'cra,g;o loss by rodents u:;i;i.1 a direct 

loss of cattle f o:r.a.io .. ) Ro.inf.'all is uncertain on therm rru1g0s and hence some 

years little forage develop,3 and the ranges become overstocked. At s1.u::h times 

Fitch bGlievc:J competition ootween livestock a..nd rodentia is inte1ui:fied and a 
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lligh kangaroo rat population may talw a substru1tfal portion of tho short forage 

crop and cause · heavy financial loss. Feeding G}...'l)erimenta bdicated that the 

rumual food requirements of a kar1gaJ:>oo rat are about four pounds, dry Height, 

per acre. - E:ight kailgaroo ri1ts kept in a one-fourth aero enclosure (re::pi .. esenting 

a population of .32 per aero) consumed 12f\ pounds 0£ food iii a ye..1.r. Thia amount 

was but a. small percentage of the ttsn.al foi·age crop and would. have little effect 

on liv-estook production .. Comparison of fora.go production within and outside the 

enclosure hot.re""rer ioihowed the yield from the former uas considerable lee.s than 

from the outside control. The population of 32 kati.garoo rai;.s per acre reduced 

t.c'le yield 1.3.l to 15. 5 per cent of the total, durine tho growing season of 

about sow.-u mo.n.t.i:is. The reduction was tln .. oe times as much as the animal.s 

could have eaten and was endontly causod by stunting of' vegeta:tion l'::rJ1 oating 

pla-nts eo.rly in the g;roi.rlng seaao:u, cutting and discarding portions or plants, 

and storing underg't'ound -11""egetation not nsed roi· food.. All of those ef'fects 

would be lesE1 irtportant on open range. The most irJ.portant ei"i'ect of' the kanga-

1 .. 00 rats on tho range, as detemtlnod by Fitch, uas that, during the growing 

season most of' the r,rlncipal forage species used by 1i vestock also provided 

most of the food of the kangaroo rat. 

Tappo (19L.J.) made intensive st,udios of the Tulare kangaroo rat, pipodoiTrrs 

heerr~ tu1=i;t:ensis (Merriam), in San Joaquin and San Benito Counties., Cali­

fornia. Bot.h stv..dy areas woro heavily grazed by sheep and, although the kanga­

roo rats often noticeably depl<;:,ted the vegetation along surface runw°'ys ruld. 

bu.rrou entranco r:.:, it appeared that the grazing and trampling effeets. of the 

she,:'>p w01~c the major factors in l:mlding the areas in t..1-ieir low can .... .:ring 

capacities. During food shortages kangaroo rats, by cutting green vegetation 

and harvesting seoos, might affect the c2.rr-Ji11g capacity of an area for live­

stock onou.gh to make the rats of" ad:rorso acono1uic importance, but this io 

ur>.likcly t,o occur ol:1 a properly grazed ranr::,-e~ Cultivated crops grow:<1 adjacent 



A study of range rode11ts i:rl enclosures was made i:n the California wmual 

forage ty5,-,o ori the San Joaquin Experimental Rw1ge, Calif'ornis., by Fitch and 

Bentley (1949). Stockings il-1 the enclosures were tw follows: 

grotllld squ:trrols; i-acro pen, oignt pocket gophers; i-acl:"e pen, eight kru1garoo 

ruts; and ,J--acz-e pen, cor:rtrol. ·rhe rodent species were -t.h.0 CaJ.iforniu ground 

(Nerri.am). Stocking r:.ra.s about equ.aJ. to mrod.mULl popu.lations on Zo:vorablc 

little ei'i'oct on. plant ctii11pcHdtion. The otudy showed high potential d0fft,1'u.ctive-

bzr the end oi' the green-fore.go Beason 1mre: grom:d aquirroL;, 35 per cent; 

mated food eo:nsuraption was less thau ten per cent of the vegetation elm.inated 

in each 1:JOn. Tho bulk w.1s cli:minated b;r stunt.inc v0getatiou, cutting and. d:l.3--

1;.3.te as iu ·1:.ho pens, a typical population oz the ·t..hrae specieo. couJ.d account 

:Cor the a.:umurrt destroyed by an individual rodent would be less where the c1if-

f erent kiwltJ of' rodc;;nts were in cor.1peti tio.a with each ether and with l:.l.vostock 

tor th<, u:30 of tho herbage, and who:1·0 the v0gctatior, Has more closoly gr;:lzed. 

U.i.an i:n the 1:ie11s. 
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Phillip;3 {19.36)., uorking- in Cle·,A-'Jland aud t-icelain Cou.ntios, Oklahoma,, 

cor.1pared populations of' jack rabbits,, J.,enus californicus po1anotis Meurns; 

cottontall l""abbits. Sylvilagus flor:idan.us {;!.lac.or (Ban!!:J): r)ocket t'.!CJiJhors, .,, --"'----· ... !'fll,.;""~-- . , , b·- -- - if· _... ., ,.. '-($ .:. 

ssp. (probabl~r ro1 in:tergrade between g. manieulatus bairdi (Iloy and 1;:0::xnicr)t.·t.) 

te1danus (Audubon and Buchman) in tmd.isttt:t .. bed areas, mowed hayfields, :moderately 

jack rabbi ts wore nost abu.ndant in 1.11oderatel.y overgrazed pa.otu.ros and cotfa::)J.~ 

tails pre-f'erred tho undioturbed grasslands. Mound counts showed pocket, goph03:·s 

more numerous in :.Ut)vted hayfields and i'itod.erately p;razed pastures, than. in c;::ithcr 

heavily overgraged or undisturbed areas. Ground sqnirre1r; occt.1rr0d more often 

in mowed b...q;yfields. Trapping showed deer-:m'.l.co most munoroi.:s iB moderately 

overgrazed gre,sslands a11d cotton rats were almost entirely rost:dctr-Jd to 

Trowbridge (1941) of the Fish and Wildlife Sorvicc, United St,'lted Depart-

mont c,:t.• Intorior, began rodent and 1~e.bbit studies in Sand Sagebrush Grasslrmds 

on the S0uthe1"n Great Plains R..,cperimental &4'1ge nenr Su:pply, Oklahoma, in 19/,i;O .. 

The objectiveI) of the otndies were to determine thft rodet1t t{pecies and popuJ.;1--

tion.~ on the l"tll-J.ge, and the of'foctri of rodents a.11.d rabbi.ts on forage Vlllv.able 

to livestock. Tra.P:i}ing quadra.ts sho~rad the small mun-rial popule,tion to be quite 

richardsoni (Allen), a,,".ld cottontail rabbits, S;ylvi;!.ggus J."loridanus lJ.a-110:r;;sig 

pocket gophtlrs, peo;m:y::s 1.utepcens rna.;lor Da,r.is, co::non; and 9rui:rie doer-mico, 



PerQPty;;JCUS plalliculatus spp. (Yagner) , and harvest mice, Reithrodontomyg montanus 

e;riseus Bailey, rare .. The abundance of kangaroo rats, pocket go~ers and 

grasshopper mice seOt:led to be controlled by soil texture, cottontails and wood 

rats by cover, and jack rabbits by food. The average por acre populations ot 

small rodents 1.?i late tall and oar~ 1,Tint&r, based on trapping qu.adrata, vas 

e stimated as 25 kangaroo rats, 3 wod rats, l oottont.ail rabbit, 4 grasshopper 

mice, l pocket gopher, a.tld 0.1 jack rabbits. Excluding pocket gopher:, the 

total rodent weight per acre was about 10.l pounds, roughly 30 per cent of the 

estil:lated meat pr.educing capacity of the land. (The data doos not conn t.ha.t 

rodents take .30 per cent of th$ feed which otherwise would b, available for 

livestock as rodents consume larBO quantities of materials unavailable ror 

stock; and, for much of their foods, are not in competition with livestock.) 

In November and December of 1941, Trowbridee (1942) continued the rodent 

studies on the Southern Great Plains EJqlerimental Range vi.th si.milar objectives. 

I t vas found that populations of the smaller mammal.a had ino.reasod about 6J 

per cent over the 1940 populations, but jack rabbits, cottontail rabbits, and 

wood rats had decreased significantly. Per acre estimates ot numbers on tho 

sand dunes were: kangaroo rats, .36; graoshopper mice, 6; wod rats, 0 • .4; 

cottontru l rabbits, 0.2; poeket mice, Pe;::ognathua tlayus flaws Baird and 

f . hispidUQ pa.rad.OXUS Merri.am, l; and cotton rats, Sig,nodon hispldue texJ.anus 

(Audubon and Bachman), 5. Despite the 63 per cent increase in total number 

ot small rodents, the average weight per acre of rodents and rabbits altogether 

decreaaod 21 per cont from the 1940 level. The average food storage in dens 

by kangaroo rats declined about 50 per cent ovor 1940,- and the amount or neat 

material decreaaed. Grasses formed 89.9 per cent of stored food I!lateri als, 

96.9 per cent of nest materials, a.nd occurred 1o over 60 per cent o.f kangaroo 

rat cheek pouches containing food. Certain plant species prominent in the 

foods ot kangaroo rats in 1940 were barely reprosented in 1941. Ha1r;r gral'Aa, 
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Bontoloua l:~r..1?~ Lag., was .fou.nd. i1:2 66 pa? oc:nt of tho cheek p-ot:d1c:s containing 

food in lS140, bu.t zero par cent iYt 19/;,l. S!lnd dropsced, Spqrobo+ui1l Qr.,.lJ)'tandr-,.:v:J 

(Torr.) A. Grey, formed the bulk of tho f'ood caches aud nest r,i.'l.torials in l94J .• 

During t11e yG~r 191;.0-1941 no 1,;,rrazing occurred on the rw..ge and cotton rats 

increased in nur1bcrs; although no:no was ttiko11 .from ti continuously grazed co1Tt:i_:,ol 

In June of 1941 studios of a simila;r nature to thos-0 begun by 'l'r-0~1bxidgc 

were conducted on the Southern Gr011t l:'la.ins E:q1eri.mental Range by F. B. 1foi-1urry 

of t.,ha Fish and Wildlife Servlee (19lr,2). With the limited data obt.ai11ed, the 

followin.g per ac.re small :rna;,:~1al populations wore indicated. on t.he sa:nd sagebrush 

range: kanfdl-roo rats., 8; cottontail rabbito 1 O. 5; grasshopper :micost 2; spotted 

ground squirrel:::::, Cltellus i:milosoma ma,1or (Merriru;i;):, 0.25; Kansas pocket Dice, 

0~16; and jacI: rab'bit, 0.05. No pocket gophers or wood rats were trapped. no 

species appeared tG be of economic importance at the time the fjtudy was: r:i.ade. 

Food items in kangaroo rat cheek pouchos nhowed they 1-1ere feeding lois;c;; heavily 

on tho more i!Jportant forage pl.ai::J.ts t.hnn they did the previous fall anc, wint$:r·. 

Weed seeds made up the bulk of th0 food material. 

Mc!:!u.-ry (19Li..3) continued his otudies in u.rto nay and eoxl:,:r Jtm.o of 191,2. 

The data showed an increase in rodont nw:abers in all species over that of the 

June, 194,l, level. He concluded t.'lat at thin time there ~ms l::i.ttle cor:rpotition. 

between kangarco i-•ata, pocket mice, and thirteen-lined ground squirr0ls, Q.. 

tridecemlineatus. texe:nsis (Merriam), and donost:ic livestod: :i'or '\Falu.able 

forage grasses a..v:i.d i'orbs. The insr0ct dentroyini pro)ensit.ies of t,he spottod 

ground squi:r'l"-SoJ an.d grasshopper mouse tended to classify them as bm1oficial or 

neutre.l.~ The majo:-ity of tho srllall rodents, exclusive of the kangaroo rats, 

were breeding at this timc,1. The pastures on the range wero O!JGl:100 to g,'l:·azing 

in Dece-11ber, l:9l;l, and since that time sorne difference;:; in rodent numbers 



occ11.tted, particularly with the cotton rat popul.ationo which decreased in the 

moderatoly li.i-W. overgrazed pastures. 

Curumi.ngs (191,6) has reported on pocket gopher, Thof10?t(s sp • ., 1:c:tudies on the 

Grand Mesa Yifational Forest, Colorado. A series of fou.l:' one-acre plots, repli­

cated four t:lmes, were established an follows: (l) gophers a.."ld catt,le present, 

(2) gophex,.s r.iresent a,,'ld cattle absent, (.3) gophers absent and cattlo present, 

(4) gophers arm cattle absent. The~e treatments were accomplished by a combina­

tion of' ertclosure fences a..t1d rodent control (poisoning}. Vegetati va measure­

ments and analyses, and interpretation of' data thereon, 110i--e made by the Rocky 

Ifountain Forest and Ha:r;.ge Exporim011t Station, United States Forest Service, 

Urctited States Department of Agriculture, Ft. Collins, C;::,lorado. In l94l gopher 

populations C\<3tormincd b-y- co-:Jplete trapping Vfil''iod from 13.3 to 2f~ per acre. 

Da·ta on populationo f'or 19,42 11ero obtained using si:::-c plot.s in ea.ell of three 

vsgetati ve types. Popuh1t.iono in park-like areas wero 25 to 35 par acr-0 with 

an ci,verage of 30.5 £01y tho 6 plots; in sag~brush typo, 4, to 12 J,e.r acre uith an 

average of g.5 for the 6 plots; and in meadow land, 0 .. 5 to 4 u:lth an average 

of 2*3~ Studies were made on the ntl.":ll'.!er of :moundo of earth erected each day 

e.s an :"i.ndm; to po:'.l'lJ.lationn bnt this was found to vary considerably uith 

seasonal var:1.t,t.ion i:n goph0r actitity 1n1d variations i-r::duced btJ rainfall, 

grou:r.1d ·teY:nperatu1-e and moiotu.ro, availability of food a;1,d of aba.11.dt)ned run­

uo,ys, and character of the soil~ Extensive studies ,mre ma.de on the efficiency 

and costs of variotts controls, umiitl.y po:i.soning. Control r;;ethods showed 

vege~'.lble bedts :Juporior to grain buits but even with trairiec.l cre1,-m t,ho cost 

l!a.s relativol,;t high. The rodenticido lm10 fr,ctod on vegetables such axi oweot 

:pokltoes and carivlis was vory efficient. The average li ttm~ size wan .3. 5~ the 

avorage ratio o:t f e:r1al0s to malas was l. 3 to 1; a:;.o. tho average rat,io 01., 

himntu..ros to adults Ha::: 1 • .3 to 1~ Food habits an determined i'rom items in 
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check poucher1 of trapped animald ohowod fr.1:rbr: ·to b3 the preferred forxl., although 

a. l::,:r;•gc n.u.n1:Br of i toas uero not :t::l011tif:i.ec.1 a:n.d some cf th0,se :ma;-1 hS'.VO boon 

Doran (19l~8) ha3 repor,r.od on the vegetative cha.llges on the one-acre pncket 

;gopho:r !Jlots on the G1~u:nd Meoa rfatioI~al Foreot, ar:: descri ood above under 

CumrAng~. Somo of the tetltative concl11sions obtained were t.'lat pocket, gophers 

did not affect plant vigor; pla:nt dons:l ty gained slightly ithen cattle were 

~JJsent; weed density increaoed wher·e :pocket gophB!'S were controlled, and 

decreased whe1"e present. The forage proouetion wae not i::m.tcrira.lly 111crea.aed 

by gopher control. The rc;3ults showed that depleted range may require many 

year~ to rez)over even when completely prot~cted from cattle and gophers, and 

gophers ir.fluenoe f'orag0 coK1po.1tti1):n by u.tllization of weeds. 

Studies of pocket gophers, Thom~a sp., L11 relation to range have boen 

made on the Ochoco Ifo.tional Forest in Oregon by A. W •. }foore of the Fish and 

WildHfe Ser·,rice (Gnrlough 1937, pp. 305-306). Qua:rt02-acre plots were pro­

tected and u.nprotec·tcd from the grazing of stock and gamo, with and without 

the presence of' pocket gophc!:s.. The work war3 done from. 19.32 to 193'7 $ In one 

of the stwJy n.re:ao the sod had been destroyed b'y S'tock grazing and pocket 

gopher b:.U'rowiug.. Vogetat.i w covor had been red1.1ced to O to 30 per cent and 

erosion wa-::1 occurring. On one plot in the abcenee of all gra:dng a:nd pocket. -

gophers~ th:0 density cover had reccvor0d .from al1aost O to .30 per ceut by l9J6 

~nd bet'ber sheep fnrago pla.YJ.ts had returned. A:nothcr plot in a deteriorated 

are.a had a vegetative density of' 2.5 pGr co-nt and grazing was permitted but 

gophers were e:mluded. By· 19,3('1 the de!1sity had :l.ncreased to 20 per cent and 

again bet·tGr sheep i'orage plants had returned. A third plot had a ,,egetative 

density of 20 per cent and gruz:tng wae 01:clu,ded but ,}o)'.'hers vero present. 

Dtrlng f'o12r years (1932-1936) the vegetative cover remai:nc)d about the name in 

density bu.t the 11eget,3tive cor:.1Porlit,fon was ra~lical.1.y altered. 



INFLUI!:NCES OF RODElJ'l'S RABBl'.'l'S 

ON It.AHGE 1AllDS 

INTRODUCTION 

The infl1..1.ences of rodents and rabbi. ts on run.go lands hmre. been presented 

as a separate section to show the cc~pli.cH,wA interrelationships of f.actors in 

a.n e~ral•i.at.~e,n of' the eff'ect,s of rodents and rabbits on range lands. The inf'oro..a­

tion presented has been obta:t:ced from lit,eratlu:•e a11d field. observat:lowc1. The 

p:roJedure has boon to state a particular inf'luenco of rodents and/or rabhits 

on the environment and to gi ,:,e l.t terature r0f'o:rences thereto. m, attempt has 

been made to evaluate the references or the :b1port.wce of the influences; 

rather, the aim has been to roint out that an 5.nd:i.vidue.1 influence does occur 

and should be ct)nsic\e1:·1:id in an cvaluatio:n. of' rodents and rabbits a.nd reJ1ge 

lands. Donbtle?.sly there are mar,,:r influences :not mentioned. in this report but 

it is bellaved t,hat all or the ma.,jo.r ones recogni:ried to date have bee:n con~idered. 

The influences ot ~odonts a.:nd rabbi to on. re.nge lands may he :pi:-:i.ma.i":'ily 

divided into yegetat:tvo (effects on the planfa) ;1:nd e.daphic (cd'focts on the 

soil). Rodc::·;~s and rabbits by their .f"eoding, moving,. storing, blu~rowi11g, nest 

buildinfh and other activities e1:ert infll1ences on biotic collli'lID.nities which are 

freqy1011tly :ignored and coD.side:r.ed of little conseque:n.co. The diminuth,e sizo 

of theoe mammals· is l.i_u::ely one of the salient r.ousons :for tho lack of' recogni­

tion of their influences. One can readily see cattle in a pas.tw."'e, but not the 

rodents and rabbi t"'s. Often. the lat:t0r are mldergrount':l as many a.re nocturnal 

and fossorial, others are resting in the shade imder clvllif>S of vegetatio11 or in 

burroirs, and so:me are a.ct5:valy working in vegetative cover too dense for human 

eyes to P3netrate. The rodents and rabbits a.re present d0api·te the lack of 
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Probably the iaajor fa.et-or in the :magnitude or- rodent and rabbit influoneos 

in :n.unoors. Soros of the data obtained in tr>-..ese investigations havo :Lndicated 

rodent populations of 60 or more individna1s per acre-sixty i..~viduala 

VEGE-'l'ATIW. 

(1) Most rodents a..'ld. rabbits direetly reduce th.e amount of f'ora.g-e 

feed to r.H::ime extent on grasses arid £'orbs, al.though the degree thereof varies 

wits.ti plant. coruposition and species 0£ rodent or rabbit. Vorhies and T'aJ'lor 

(1922} have indicated the foods of t!le bamier-tailed kangaroo rat,1 and {1933) 

the amount of :torago conoumed by jack rabbits~ Bailey and S-perry {1929) have 

reported on the vegetative and animal foods of." grassi101n1er ll".:ice based on 

(1924) b;,v tc~e of exclogi.u-es have demonstrated that the Zuni prairie dog des-

troyed [50 per cont of the potential f'oruge in Wheat Grass Forage Type and 8J 

per cent i12 Blue Grams. fypo in Arizona,. Buechner (1942) found t.liat. Brazos 

pooket gophero aff"l~cted vegetation 1'zy' feeding on roots in thair burrows and by 

surface feeding on cul.ms and blades o:f f')'."asses. Crn1lu1.ings (1946) has sht>'vm 

, 
- Scientific nar:ies ha.VO been omitted in this section o.f the report and can 

bo f.ound in A})p,;:.mdix B-.-
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fiawbecker (l~M.?) dotcr::::}inc,d t.he grce1:1 .forage constun:i;>ticm or the Helson antelope 

ground sqn.il:Te1. Fitch and Bentley (194,9) b;-,r use of exclosureS- ar1.d captive 

animals have de·torEd.ned tl1e a.r:1ounts of Torage cons1,,-;;ned by the Calif'or11ia ground 

sqttl:t"'X'Bl, pocket gO'pht)r, awJ Tulare kangaroo ra:t .• 

(2) Seedn or planti:; are frequo:ntl;;r pref'orred foods of rodents a.nd rabbit,,<; 

and ·their i'eedin.g th~reby 1"'educes tho nUJ:"'lber o:t s.eedo available for natural 

reveget.ation.. Of tho rodents f'eodi:ng 1xit'.u1rily on seeds the kangaroo rats 00'.'e· 

011e of the mm,t il::ipor~'lnt) al t..-nough all. rodento feed on. :.::eeds ·to u gl'eator or 

lesser e1cteut. Trowbr:i.dg$ (l9l;l} by exaro.5.nat:lon of cheek pouches found grass 

oaeds a,"'1 important fond i tom o? t,he Richardson k..auga,1•00 rat,. Tappe (1941) 

believed dr;'f seeds were the most imporfunt f:'ood of ·the Tu.la.rc1 kangaroo rut and 

this wa.s verified by Fitch (1948), by e:ca.1nination of cheek poucl1 contents and 

sifting,g f1--rim bun~ow znou.."1(11:l. Bai.ley (lSJ.39) found tbat the Pac:H'ic pocket mou.s() 

f'ed on, and stored, SGt~ds. Linndale (1946) i:l.'!ls reported on. seed eating by the 

Califo:rnia ground squirrel, ai."ld Cahala.n,e (194?) has stated that most or the 

(J) Storage or soe,rls, propagules, and aerial portions of plar1ts by 

rodents reducen t:.'IJe renount of' f'o1~age. and the potential sourC'.OB of natural 

revegatation. GriD.nell. a:nd Dixon (191£$) haw g1.ven numerous examples of the 

storage ability of a mu-n:ber of species of 'the Cal:H'onn.a ground squirrels. 

Sha~, (l93l~) has r,1ade ru:1 ()"".icr.0nsivc study of' the ab:llit;y of' the 5lant kangaroo 

r-at aa n stm:er anJ harvas,ter of :1eeds. Vorh:tos a.1d ·raylor (1940) have pointed 

out the ability of the white-thr,')ated i,•ood rat to otore aeods,. roots, and 

stalks of f:,TassetJ and !"orbs; and Spe:ncer and Spencer (1941) have also contribu­

ted to ·the data on the storage propensit5.e::J of this species. 'l'rowbr::J.dgo (1941) 

meust.1.1'.'ed the f'.ood caches of loaves, seedst and stalks of plairis wood rats ar>.d 

Richardson ka,:i1g::,.roo rats.. Tyron (19/1!7) ha.fa d.isot.tssed ·the storage of hulb.s, 

roots, and green leaves by pocked:; rzophors a.."ltl Schef':Cor (19.31) han substantiated 
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U) Rodcnt-s olimhiate :f:ora.gc b:t utilizin,.;; it for construction of nests, 

f:requ.<Jntly undergrotmd-. Bailey (1908) ste;bed that the :nest Df t,he desert 

harw1;1t aouaa was .of grass.. Vorhies and Tu;dor (191,,0) founr.1 t;hat tho nest 

proper of' the white-throated wood rat uas rm.i~y .of grass. Slm:u (1924) in 

atudyit1g the ho:se life and (191~5) ·the hiberr,.ation of' the Columbia.11 g,i~ound 

squ:i.zr.rel formd their nests to be of grass,cs and forbs. Trowbridge {194-l) 

an.alyzed tht1 uests of pla.'i.c"lliJ wood rats nnr.l llichr1rd13on l,angaroo :;:>a.ts to deter­

mln.e q\i.antii:'.ies and species of plants utilized. Brr.:rt,tn (1946) has n1entioned 

:rtouse:, prai1:ic hro;-vo:1t r1ouse, uestarn upland meadow nouse, and th5.rtoon-lin.cd 

ground sq;uh--reL 

( 5) Rodent.<J and rabbit~ are d:i.sseminatortJ o:f.' gerrm.les which germinate, 

eeiec and thox~by alter the composition of the plant con11nu .. "ll..t1r. Ha.wbeeker 

(l.940) found grain fseed:3 sprouting and growing in surf ace caches of Santa Gruz 

kangaroo re.ts. Brown (1946) found seedlings of buf·falo grass, Buehl.no 

d§.e:{;,rloi.des (Nutt.. ) Enge.Jn., and cactus growing £r.o:n caches or the t,hirtoen­

lined ground squirrel,. aild 1Jufi~alo gro.so seedlings from the caches of the 

:1:fobraska deer mouse. Furthermore, Brown (194,7) :has shown that 12. 75 pounds of 

sand dropseed, SRQ:robo'.µl_s er:rets'lndru.s (Torr.) A. Gra,;v, seeds wer~) deposited in 

blac}c-tailed Jack riibbit p<3lleto on an acre of Hutura1 Revegetativa Tj'Jle, and 

thn.t seeds of' ce:i:•te.in. plan:t species had a higher v:i:abili ty after passing 

through the digestive tract of rabbits. 

(6) ltode:nt0 a:nd rabbits by their effects on the soil may produce a. better 

grouth of forf\ge. Grinnell (1923) noted patchr~a of gI"O€n fora-g-.:} on detei·iorated 

J:'al'lge as ~.1D.r'ker1J of west0rn pocket gopher mounds. Ifaubocker (1944) concluded 

that the cuJ:tivating action of the giant ka.;1ear,)o rat increased the at10tmt of· 

rod-;:rtenned filarce, Itrociium c::leutarh1m L1 lfor • ., arid rod brome grass, prorm.is 

rubens 1., r,1ore than. five tines. Fautin (1946) stated that th0 chisel-toothed 

and Ord ~:ar1garoo l"'ats :ria;:t influence the g.routh of plat"1ts by al to1•ing the soil 



soil to great.er do:r,th e.nd thus obt,:'l:in mJ.fficient moistur-e to support ~. pla~t. 

(7} Rodent.a und rabbi ts 'IYJ 't.lwit' feeding h~'hi.. ts aan stunt plant, growth 

and recfo.oe the quant1:t.y of fcrage. Fitch (191,S} found that i'e$ding l11'J Cf'.lt-

(8) Rodents and rabbits £1!'.f f.aeding can alter the plan:t cor1po$ition of ~. 

co:rmi1r,'J!:.i..ty~ Taylor and Lof'tfi,sild. (1921.,) :tihouod that .the Zuni prnirle dog, H,%\5 

a primary factor in, deerea.::Jin~ wheat grass, ~m!OPnQ.U ,WP1Jhjj, R-J(lb., and in .... 
' -

creaoin:g "blue. ~Qf!l..o,, pouteloua a,acili.s (H.B.K.} Lag~ Sehoffer (1931) lms 

stated the possibility of western pook~t gophers imprGving forage, ooDdit-io:!"1$ 

b:7 ~li-m,i.nati.ng 11e01s. Vorhie::.t an.d Taylor (193.3) demonstPated. the.t feeding on 

eracsces by ~11telepo and- ...-~S5tone. j~ok rabbitt:1 en overgrazed :tango favored ·thEI 

gro·wth of' He.eds . ., Dorait (19L1,8) in studies of western pocket gophet•s in__sS,de 

present,. He conelnded that eo!)hers inf'lu.enced composition by utilization of 

stant,iat0d uith nw.nor.0t1s references_,, han ooox: made by Bond (19.t,5). 

(9) Rode~rts and re,hb.lto 113' m:.trely cutting and o.ismu.-ding vege~tion tenet 

to el:i.ri5);1,ato forage. Vorhios and. Taylor (1933} have nowd. that jack rruibits 

cut ,o_r.d. 1-t~i,to cx)nsid.erabla grass., and antelope jack rabbits frequently feed by 
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(10) Rodents and rabbits ·1u their burrowin~ (ll).d clapositing ·o£ spoil on. 

~ s'l.irfaee of· the ground bury vegetation and thus deplete the total amount ~ 

f'orag~~. · Gr-..tnn¢ll (1923) baa mentioned thEi. b'tteying fit vegetct:10.n,. partj.oularq 

. debt"is., by w~t.arn pocket gophers·.. Buechner (1942) found in Tall Grass Veg&ta• 

.. tion that 0.2 per .. cent of ·t.he surface vegetation uas denuded atl1l'IJally bJ' epoil 

from Bram)S pocket gopher· mounds, and. the fl~ t'18.S 4.4 per c;en:t in Y~ 

Oak-Grass Area.. Ellison {191/>) i"mmd 3 •. 5 par· e:ant or the grO'Ul'ld aurf'ac$ i-zas 

cove~ed by wt;r"...cl:ngs 0£ the 'r-1001."$ pocket gopher 'O!.l. th3 Wasatch Plateau L"l Utah. 

·~··'Dtt'ffll ~·u""v 

(l) Rodants by burrowing aettvities bri.ng considerable qwmtitios of" 

soil to the siu-t'aee ·and thus aid in mixing soil. Buechner (1942} toun~ in a 

'fall Grass At-ea in Texas that. Braz.a$ p()Oket gophers brought 0.--36 tons ot soil 

to the surf"aee per· (\CI"e annually., aJld in Yaupon-Oak...Orass Area tho amount was. 

1f,.08 ton.s pEi't" acre p,,r· 'Jf6FJZ• lllison {1946) 1-n Utah determined that about five 
( 
t' 

tons of soil ws brought to the aurf'ace per acre per year by the Moore poclt&t 
\" 

gopher. Smith (i948) mccavated the oo~ete burrou system ot· a ainrµe pock1arh 

gophe~ and found. that 70 cubic toet ot earth bad been moved in the construc­

tion o£ the ~mr system.. ~L"Ulell (192.3) eompn.ted that in Yosa~te National 

l'm-k,. -Cal.4~a~ w~stern pocl'.'.et ~phers mad.e ltinter cores2 smounttng to .3:.6 

tons of earth per sq~ mile. He bas enumare:ted the- :toll0tdng relatio:i:m 

which .:seeinell . to exist between pocket go})llars and their envirorment (lee .. all•,, 

pp. J.4k.,J4;). 

(1) The 'f.reathe-ring o:f the substratum is hastened b,r the, b».rrow 
systems aareying the air and the water e.nd contdned solvents to the 
subsoil particles· and rock :masses belOl-t~ 

2 A 'Winte:r core consists of soil which the pocket gophers pack into tunnels 
made in the snow d:uring the. winter. In the SJ?ring these eores lie- on the soil 
surface as long, \!L"'!.ding cylinders. 



(2) The sub-soil is con,,'cinutcid and br01_1ght to the .sur:Caco 1-fr1e1"'e 
it is exposed to i"u.rther, and i:ncreascd rnte of, weathering. 

(3) Tho loose earth brouaht ttp ~d piled on the su.rface of the 
2;:i:-o-:x1d thBreb;:;r bect'.mes uvaiL'?.ble f'or tr::ns:,ortsstir,11 by wind and 
water; re.in and melted snou ca.1"TJ it from the slopos doirt.t to fill up 
glaclal d~:::,ressions a!1d to r13,I:e r:c,:;cfowa i:>f t-her:1~ and 1,rhen thcr.30 are 
full, tI10 sediment is carried on still farther by the gathering 
st.rc::::.i1t3 to contr'lbu.te to tho 'l.tpbu:i.lding of' t!:lo grcnt a:nd fa,rtiJ.e 
valleys boym·"d the roothills. 

(/,,) Water i3 conserved for 'the reason that snow melts mo1'\G :3lowly 
on porous .groP .. rid than ori, hard-1,a:ck!:'.'d seil or b0J:>e roc:r, :JO that: the 
spring run-off is retarded and the supply to the st.reW}s bolow is d.is­
trib\1.t..~d overl.'.' a lo:139r ;Y,Ir:i.od of t:t·,ie; f\:i:rtl~.{u>more, tho r,o1,ou ... ~ soil 
retains the water longer than packed ground and gives it up r.tlth cor­
r~e~,;;rond.:ln,.z sloltn.C·S~ ~ -S1,ri .. ng :f.1"loods a.re less lia)Jlc3 tD OCC1IJ..-» r~Y~Ci a 
more reg-.tl.ar water supply :iti insured to the lowlands. 

(5) A porons, moist soil produces a fuller veeeta.tional cover­
f'oreEtt1 iJ!'lrnhland arid ncadrn,r--:!;.r1d this ae!rhi favors w:J;te-" (:rmservat:h,\?.. 

(6) The gr,otuld is rendered more f'ertils thro:::i.gh Tu~e- lcosenin.:r, of 
the soil aa well 0s throucrh the pe1vr:1eeJ:.ion oi' it by the tunnels thom­
"~1.....,.... i·h"''.""Ph'"" ..;drc-t t+1 n.r/' 1-.ot}1 i'\4 1'• nnd T,f~+r.,•r tn t1•a. I'DCt'"' Qf' t.l°"''> 'r·l<::\'n+o,• 1i:is:;.,,.,,.,,¥v~-o-;· -v,._,,_1:::1;i. -.;1.,y 0i,: ·-,..L ,V .. ~-= ,._) ~J . . , ..... t.i. ..... g, __ ,,.. \ ~,,.__,~v-, .... - ,r:..; ~q , '°' :-.Jt ""') .,..,,..u _1_.J '2!:. ..... V1'2•,;;, 

the mineral constituents or the soil become more readily a·11t1ilable, 
a11d t11-0 rootlet-z1- ar?: better ".'.thJ.e tc r;0zretr-atro th0 es.rth. 

(7) The a.ceumu.lz,tod vegeta.t.:ton<il debris on t.ho surface of the 
ground is evon:t.u.ally buried by the soil brought from belo-w by t.h~ 
gophers, and becor110;3 :tncorporsted to f or:.n the h 0mus conte!J:c so f:o:vrrr­
able for 't..lie succes:1fu1 growth of :most kinds of pla:rits , 

(2) The soil it:1 enriched by the fecal and urine depo~~i tio:n of rodents and 

rabbi t.s. Schof'fer (1931) 113S pointed out that unused or spoiled food suppliel3i, 

old :nesting i:iu,.tcrials, and pellets of e1::c:r.eta. are sealed in old gallc)ri01J of' 

western pocket gophers.. Streator (1930) investigated Streator uood ra.t. dena 

in California a:r:itl .fm:uid large quantities of pellet3 which were used for ferti-

lizer by flor:Lsts.. GrinneJJ. (1923) mentions that excreta of westerri pocket 

samples from dens of banncr-t,2iled kaugrn-oo rats and uhito-tril:'OE.ted wood ro:ts, 

the burrows,. and a higher carbonate value due to the brenthing of the eeiimals. 

The computed value of the nitra·tes on the Scm.ta Rita Experiraont,.11, n.ange, Arizona., 
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(3) Rodents and ra.bbit,'3 by burrntrl.ng provide beiiter aeration of' t11e soil. 

Grinnell (1923) ha.":s indicD.ted the packing ei'fec·t; of heavier mamnulo and the 

consequent suffocation of pla..-rit roots, trhich J.s counteractecl by the burrowing 

of rodents. Beuchner (1942) 11.t:H1 111011.tionoo the :i.:ncreased in.f'iltr~M.on and perco-

lation of watc,,r, and the aeration of soils fro:m Brazos pocket, gopher worlti:n.gs. 

cm. the stLt'f~tce by the Noore r.:eeket gopher incroasad rapidi t{t of in:f'ilt1"'aticn1 •. 

Greene ~".l.d 11eyr,.ard (19J2) r:iave sta.ted that aeration aud 't.·m:~m;, 11ercolatio:n are 

increased b'IJ bt1rro1.,ri:ng rodents, and Gr.;iene an.d 1'1ttt'phy (1932) hmre given proof; 

to the statt:1mont. The latter investigators de:)termined the water holding cap,iacity, 

Wood rats had little effect. on thEJ physical conditic,n of the soil but kangt'..xon 

textured aoil. 

(4) Foed.ing by ;]n.eJ..: rubbitg mn,:r st:tmuLntc plcxits to send out ne·w .shoot.<1 

making a clu.m~;-,,like pl.ant ·which tmids to reterd. ttlnd erosion. Vorhies ancl 

Taylor (19.3.3) quota Aldous who pointed out that h1 the winte:i? n.11d spring on tho 

tion of new shoots from. below the ::;a:nrJ. and thu.s a clmu1;; 'l·m.::?3 forr3ed ·which .increased 

in size and density preventing much shifting of sandn on OiiBl'gI'azed. ranges and 

allowing sr,aaller an..11uals and peromlialo to take hold. 

(5) Roderlts and rabbits by thoir burrm.rlng activity af:fect soil erosion. 

Ellison (1946) found the :-1.oore pocket gopher waf.1 an agent, of normal., not accele-

rated, erosion arlii it may rota.rd 0rosion by a:i.di!lg in revegetation of e:i:-osion-



pavement ro."'ce;r::. Da,.y (1931} ha.,;1 condem11ed prairie dogs and pocket gophers as 

agents of erosion. Ka$hl:arov and Kurbatov (1930) foul'ld that feeding and digging 

by the lmlg-toothed gl'O:.:t.nd squ:trre.l caused sand to move :Ln tho Kara-Kum desert 

of Wo0t Turkestan. 

( 6) Rodents a:n.d rabbi t-s by dying contribute their bodies to ths aoil and 

serve as fertilizer. Tayler (1935) has shown a rodent and rabbit weight of 

8. 7 pounds per a.ore .for the Santa Rita E1.rperimental Range, Arizona. Ti··,)t-ibridge 

(19/-il) has computed the :z•ahbit and rodent weignt per aero on the Sou.thern Great 

Plains Experimente.1 Rango, Oklahoma, as 10.l poo..nds. These de.ta a.re particu­

larly inpressiva as thcrnr, is a rapid turnover ir.i; populo.tions of range i"odents 

and the a.nmw.l pow1dage of rodents which return to the soil wm.ud be higher tha."l 

the weight per a.ere fiS"UNS . 

GmMEmT 

The i11flucnoe of rodo:nts and rabbi ts on range lru1ds are varied and of 

fundamental impo1~ta.nce as is evidenced by tho material presented. Much qu.alita­

tivo work has beon. done on. these ecological relationships but tl101""0 is a dearth 

of qiiantitath>e data on the ret,ctions of' th~ ve,rious !'£lnga rodo,rt species on 

-theu" e11viror.1.11ont. For erfa.phie influences ·the only important qUfu"lti tative works 

are tl:ros0 of Greene and Reynra-d (19.32), Greene .and NUl'l)hy (1932}, and Ellison 

(1946). Pu.blieutionB such O.G 11Rroigo RoclEmts and Plant Succession11 by Bond 

(194.5) which discuss a.'ld bring together literature references on a particular 

influenco arc of aine;tu.ar :i.1:1:portance. The true V"alua, or i111porta::n.c£:1, of rodents 

and rabbits to range lands will be merel;rt intolli(s-ent gu.essing (some :;.:Teilious 

work has :not even been intelligent g11essing) u11til we have sufficient, quantita­

tive, as well as qU,:tl.itatj.ve, data to fvlly- evalua.te their position. 



THE SOUTHERN GREAT PLAINS 

EXPERIMENTAL RANGE 

nl'l'RODUC'rION 

The t ~)uthern Great Plains Experimental Range is situated in north­

western Oklahor:1a a.bout one mile north of the coin.rnuni ty of Supply, Woodward 

County (Fig. 2). The Ifarper,-Woodward County line extends east-west through 

tho south portion of the range and in one section the south boundary ext(mds 

to the t?orth Canadian (Beaver) River. United States Interstate Highway 183 

forms the W<'3st botmdary of the range (Fig. 3). 

The lands, of 4,315 acres in extent, were aequired in 194D by the Southern 

Great Plail'ls Field Station, Bureau of Pla.'flt Indu13try, Soils, and Ag:r~Icultural 

Eng:.,mering, United States Department of Agriculture, Woodward, Oklahorna, from 

the Irish Syndicate Ranch controlled. hy 111'. George S. Hovey, I{ansas Cit-y, 

Nissouri. At the time of acquisition the area was grozed as a single unit 

with no cross fences, and in 19/i,l it was divided into the present 42 pastures 

ranging in size f'rom 50 to 200 acres (Fig .. 3). Grazi.ng studies uo:r.e initiated 

in December, 191;1, to deteri:r.ine how best to manage and graze native range and 

rese0ded pastureo to obtain maximum beef production uhile maintaining or improving 

the range forage. The results of those experiments a.re available (Mcilvain, 

Savage, ~ ~. 1949). 

PHYSIOG..ltAPHY AND GEOLOGY 

The general physiography of the Experimental Range is of sa.11.d dunes from 

5 to 40 foet in height and wtth thoir lone axi.a north-south in direction. Small 

expr,_.nses of tight soil, seldom over three acres in area, are usually present 
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between tho dUJies (Fig. 9). Out-croppings of Permian Red Beds on the Experi­

mental Range and the emergence of t,.>ie beds a few miles north of the range show 

that, the dunes are lying on the Permian Red Bed:3 which occupy much of l1estern 

Oklahoma. The Per.:1ia;n Beds a.re of the following six formations in ascending 

order (Evans, 1931). 

(1) The Blaine Formation is the lowest of the formations and is of four 

distinct beds of white to !'$ddish white, massive, crystalline gypsum, separated 

by beds of red, shale, and with beds of gray dolcr111i te commonly at the bases of 

ths three lower beds of gypsum. The formation is about 90 feet thick. 

(2) The Dog Creek Formation is about 50 feet thick ai."'ld of red shale, a 

fev beds of sort red sand, and two or three beds of gypsum near the base of 

1Le for-ma.tion. 

(.3) The Whitehorse Forma.tlon consists 0£ a.bout 250 feet o::' reddish buff 

sa.Jltl, red to maroon shale, a.."ld a few gypsum beds. The lower 100 feet io 

entirely of sand in the Supply region. Another la:i,"er of sand, 25-30 f'eet 

thick, is near the top of tho formatio:n, in the Cloud Chief Member. 

U.) The Day Creek Formation has two layers of' dolomite separated by a 

layer of brown shale .. 

(5) Tho Quartermaster Formation i.l'lcludes all the Perm:.an Beds above the 

Day Creek dolomites and is composed of dark red or naroon shale, and red or 

red and 11hite sandstone. 

· Figure 4, shows a type section of the Permian, Beds taken north of Supply . 

(it is qui to possible the section may hti;~,e been take,;l on tho Experimental Range) • 

Tbe prescmt sand dunes are on top. or the uppermost layer or Quartermaster Forma­

tion and are Quaternary deposits ($ruder 191?, p. 57) which have been washed 

dow;11 the rivers f:rom high lands to the west. 

Ware and Po:n.found (191.9, p. 479-480) have described the i'or:mation or sand 

dunes a.long the north sl1ore cf the South Canadian River in central Oklahoma, 
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and their description is likely applicable to the fornntio.n of tho du.:n.os alo:ng 

the tforth Canadian River. The rivers 111 wentorn Ok:lah0,"'.la. a.rs m1'o,jec~t to great 

Vf:n·iations in depth and volume of wafa1r, usually drying in the summer to li ttla 

or no flowage. With the lower water level t..lw sands in tho riv0r chazmel are 

exposed &"ld 1:1Scome dry. Hinds in '1<.l'Ostorn Oklahoma a.ro predomina.toly from the 

south.west and usu.ally have considerable iteloci ty. Therefore the dl"'\J sands soon 

begin to mow with the finer particles picked up by the wind and the coarser 

pe.r·t:i.cles blown or ro1led along. T.iJhen an obstacle is rnet the coarser :Jarticles 

are deposited on or abot-:.t the object while the finer particles f!)r:rn. a diulinishing 

trail on tho leeward side. The small dune-like formations have been tormed sand 

drifts. Further accumulation :1bmxt the drifts results in dunes with a reversal 

in slopes-the windward slope becoming gradual and the leeward slope abrupt. 

Dunes may be formed direcUy without passing through the sand dr:i.f't stage (Fig. 5). 

Al.most any species of plant can cause a drift but ganri dun~s are formed princi­

pally by woody' parc::.:mialo. Cottonwood., Popplus deltoides Marsh, was the most 

effective dune builder noted by Ware and Penfound. Alone~ the north shore of the 

Cir:;;;narron River (south of Waynoka.) at the junction of United States Interstate 

Highway 281 and the river, salt cedar~ Tanari:< ~ic~ L., is the principal 

plant in the fori".!ltion of the d'llnes (F:tg. 5). The wind blown sand is deposited 

a.round the saplings .in typical dune formation~ finally over-topping and killing 

the plants, and unless t..t.ie slopes aro vegetated cffecti vely the dune becomes 

acti vo.. Perem:dal woody plants havE:1 persisted along tbo water courses of the 

s1.;re~11s of western Oklahoma for a consid.erablo rleri,od of time and there is no 

apparent reason .... ,h;v ~are and Fenfotmd' s interpretations and obs~rvations 'Would 

not be apf1licable to the sand dune areaG along the north shores of the prinei.pa.l 

rivers in western Oklaho:ma, nazaely, the Salt 'Fo:t'k of the Arkansas, C imar:r.on, 

North Fork of the Canadian, Canadian, Uashita, and North T"c:i'~= o2 the Hed River, 

altho1.1gh the location of tho dunez on the south side of the tforth Fork of the 
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Red River is not readily explainable. The Quaternary sand dune areas are 

depicted in Figure 6. 

SOILS 

34 

The soils of the Eicperimantal Range are all sandy and have been derived 

from the dunes. Structurally they are loose on the dunes and fairly well 

bound in the low areas, 0.25 to 3.0 acres in extent, which l.ie between the 

dunes. Vegetation has tended to bind the soil and this influence, diminishes 

with dune height. Patches o:f bare loose sand and clumP-like vegetation occur 
.t,'°. 

on ths upper slopes and tops of the high dunes. A detaile~ soils map or the 

Exper:imontal Range and descriptions of the soil series are presented in 

Appendix A. Considerable information is given in this thesis regarding soils 

and soil types. It was thoueht that correlations might be found between the 
~ 

soil types and the rodent numbers and species. However, the investigator was 

not sufficient:1.¥ trained in soil science to separate the various subdivisions 

of soils on tho range. 

CLIMATE 

The statistical data for the climate in the vicinity of the Southern Great 

Plains Experimental Range a.re presented in Table 1. Buffalo is looa.tod about 

18 miles north of' the range and Woodward., 16 miles to the southeast. Generally 

the climate is of a continental type with pronounced seasonal ranges in tempera-

ture and precipitation. The average annual precipitation is about 25 inches; 

the average number or i'rost free days, 200; about 16 inches of precipitation 

occur from April to September; the average July temperature ia 80 degrees F.; 

and the average January temperature is between 34 and .36 degrees F. During 

the period of study the days were clear and sunny with but three or four instances 

of precipitation. Strong winds are frequent in western Oklahoma. and the rate 

o:t evaporation is <?orrespondingly high. 
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i.lEGETATION 

The sar.d sagebrush grasslands have been eL 10;:sified as a unit and as a. sub­

division of a larger grouping by various ecologists who have studied the plant 

collL'llunitios and biotic regions of Oklahoma a.ud the grassland areas of the 

United S'tates (Webb 1948). Most investigators have agreed that the climax 

expression of the area is grass. Probably the most appropriate appellation 

for the general vegetative type of uestern Oklahoma is Mixed Prairie Climax 

as used by Weaver and Clements (1938, p. 52.3) or I,tlxed-Grass Prairie-Plains as 

used by Carpenter (1940, p. 645) .. ln bot.h instances the term *'mixed" refers 

to grouth forr.1 as both the short grasses of' the high plains and the tall grasses 

of the prairie are present. The region is a transition between tho ," :10rt grass 

plains of t,h-0 west and tho tall grass prairie to the east. Sand sagebrush 

grasslands are a su1J....di vision of the Hixed Prairie Cll.'lla..~, and are merely an 

association superimposed over the original grassland by the appearance and move­

ment of the se.nd dunes.. In addition to many of the graso opecies of the Mixed 

Pre.irie Climax (little bluestem, Andro;eogon scoparius Micl:L',; indiangrass, 

Sorghast.rm'q nutan.s (L.) Nae-h; switchgrass, Panicum virgatum L.; blue gra.ma, 

Bouteloua m,:apilis {H.B.K.) Lag.; and hairy graL1a, Donteloua hirsu:t4 Lag.) 

sand orJ.gebrush, Artem!sig filifol5.a Torr., and psamm.,~:Jhilous species or grasses 

like sa11d dropseed, S'Qoro~lu~ cr:zptandrus {Torr.) A. Gray jl sand paspalun1, 

Pa2palL'1Ia atraminewu Na.sh, and sand lovegra.ss, Eragrostis trichodes (Nutt.) 

Ha.sh, arc present. The sand sagebrush grasslands (Fie, 7) can be defined as 

an association of mixed grasses, sagebrush, and psammophilous species of grasses 

occurring on sand dune areas in tho Mixed Prairie Climax. 

Indications of vegotative suceession on th0 mmd sagebrush dunes have been 

obtained by observation, personal correspondence, interviews, and literature. 

The general successional trend seems to boas follows. Prifila.l'y invaders are 

blowout, grass, Redfield:la flexuosa (Thurb.) Vasey, big sandgra.ss, Calarqovilfa 



Fig. 7. Sand sagebrush grasslands on the Southern 
Great Plains Experimental Range. The plant in the f'ore­
grou i the sand sagebrush, Artepdsia filitolia Torr. 



giga.ntea (l~'ntt.) Scribn .. , (Fig. 8) and f'orbs such as Reverr::honia a.rem~i!,!: A.. 

G~y, Oe:nothera lat:ifolia. (Rydh.) Munz, and Ueliotrooium co:nvolvulaceum A. 
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Gray, (Wat,ar.fall, 1948). Sand sagebri2sfa may occur in the initial stnge:1 but 

usually it appears later in the succession. Tho second stage in. the succession 

is ch,'lracterizad by greater dm1e stahillty and 1:il.ants like ,'5and lovegraar:J, sand 

dropseed, sagebrush, and additional. £orbs. The third stage is composed 

principally of sagebrush, sa::1d lovog.ro.seij sand dropseoo, and little bluestem. 

'The final stage is the mixed grasses of little bluesterc., sand bluestem, india,n ... 

grass, blue erarna, hair;f grama,. and swi tchgrass. Local variations of these 

sequences may occur. On the river floodplain the succession would advance 

beyond ~"1.e mL-..ced grass s-tage to a floodplain, or river bottoi:rJ.a.nd, forest. The 

succession presented. is for the sand dunes and does not apply to tl~ areas of 

tighter soil between the d1.mes which on ·tho Southern Great Plains Experimental 

Range are occupied by blue grama and horseweed, Eriogonum eanadens:i;,a 1. 

Grazing can, and doos, vary the succession usually ret-'.'.lrding the advance and 

tending to hold it in the earlier stages. C:li.'lTI.ate also e7..arts a treme11dous 

inf'loonce on the succescd.on and during drought years the short grass areas 

teri..d to occupy a larger area. With periods of' greater rainfall the taller 

grasses become more dominant and the short grasses recede. At the present the 

sand lovograss and sagebrush a.re the predominate species on the Experimental 

Range although for some years before acquisition of the 1:roperty sand dropseed 

and bluo grrona were or greater ilr1portancc . 



ig. 8. Big sandgrasa, Calamovilfa ant.ea ( utt.) 
Seribn., established on bare sand dunes south or Waynoka, 
o oma. 



METHODS 

SUMMARY OP LITERATJJRE 

Methods to obtain rodent species and popv..lations on ran..~ lands have been 

(1) dir,Eict observation of the animals; (2) recording of a."tlma.1 sign such as 

dens, burrows, tracks, tail marks, scats, and so forth; (3) polsoning; (4-) and 

tr.apping. Storer, Evans, a.nd Palmer (194t..) 't9sted visu.aJ. com1ts; poisoning; 

permanent and moving lines of snap traps; and live trapping, marking, i•eleasing, 

and retrapping. They concluded that live trapping, :marking, and releasing of 

individuals was the best inethod for studying the eomposi ti on of rodent popu­

lations. Reinvasion of areas of depleted populations and the problem of' 

determining resident ll• nonresident individuals were the factors involved in 

their decision. Phillips (19.36) in studying the distribution of rodents in 

overgrazed and norrnal grasslands in Oklah0i7ia used the pellet-spot count method, 

as devised by 1Jo:r:·hies a;n.d Taylor (193.3), for rabbit concentrations; for pockot 

gophers, mound counts on tr~msects; a similar method, presumably burrow counts, 

for ground squirrels; and. snap trapping for deer mice and cotton rats. To 

detr:crmine compa.rative numb<1rn of' rodents i11 refer0:nce to types of soil in 

southweste1"!.1 Ut,~h, Hardy (1945) used t~ap lines of snap traps and of live traps. 

Smith (1940) used snap traps :for rodent, and pellet counts f'o:r lagomorph, 

populations. Fitch {191,.3) in studios of tho California ground sqllirrel on the 

San Joaq,1-in Experimental rta.nge testt~d various census methods such as counts of 

the nu..l'llhers seen per :minute of walking in different vegetative t;rpes; counts 

of the nti.l;iber seen per mile while driving ari a"c1tri:':lobile; 1i ve trappi:ng, 

marking, rcl0asil1g, · retra.pping at intervals and the application of the ttLi:ncoln 



!nd.extt to the data. In studying t:._'1.e Tulare ka:ngaroo rat, Fitch (1948) used 

road eou.nts, live trap:ping, and burrow cou11ts with the first two considered 

quite satisfactory. Burrow counts were a poor criterion of kangaroo rat popu­

ltltions for the number of burrows varied with soil types and pre-ceding popula­

tion levels. Vorhies and Taylor (19.3.3) in investigations of the life histories 

and ecology of jack rabbits tried numerous methods of counting these animals 

including censuses by automobile, rabbit drives, direct eounts and application. 

of jack rabbit-cow ratio 5, and pellot counts. Den counts and burrow mound 

counts or the banner-tailed kangaroo rat ,.rere usod by Vorhies and Taylor (1922) 

to determine abundance. To ascertain rodent populations for evaluation of 

rodent pres~tire on the range Taylor (1930) has described the use of direct 

counts per unit area; trapping; poison bait spot counts; den counts; acre list 

eounts; rodent cross-sE)ctions; and rodent pellet counts. Fautin {1946) in 

his studies .of tJ1e biot:i.e eomrmmi tics of the northern desert shrub biome in 

Utah used direct counts and pellet eounts for relative densitios of ra.bbits, 

and quadrr1t trapping with snap trapa for sm.all rodents.. On tho Jor-nada. Experi­

mental Range in Mew Mexico~ Tro1.lbridge (1942a) used car counta replicated ma.ny 

times to determine numbers of' jack rabbits and cottontails., and quadrat and 

line tra.ppint5 with snap traps for rodents. The data were evaluated statist:leally ~ 

Trowbridee (1941, 191)2} tested line trapping and quadrat trapping with snap 

traps on the ,Southern Great Plains Experimental Range in Oklahoma and concluded 

that one-half acre qua.drats of 27 traps each were suitable f'or population studies 

of small rodents,. part:i.cularly ka.ngaroo ra.tsa Hayne (1949a) has presented an 

abstract study of strip census method:J f'or estimating populations, and one on 

the calculation or size of home range (1949) which is rnrtinent to population 

studies. Met;hods of measuring small tl\a!ll111al populations have been a.nalyzod 

experimentally 1:iy st;ckel (1946a}. It was concluded that errors involved in 

met.hods of snap trapping., and the current use ot snap trap data, invali.dated 

the usage thereof" f'or deterrfdning actual population numbers, but it would be 
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practical to use a snap trap qua.drat technique to obtain a rf:lati ve me-a.sv.ro or 

index figure for small maniinal populations. Bole (1939) has alao analyzed the 

quadrat method or studying small :mam.mal populations. Dice (19.38) has presented 

census uethods for mammals together with a good discussion of the difficulties 

involve(: in each. A sirrdlar pa.per. has been don(;) by the, sa..1!1@ author ·(19/+l) on 

methods of estimating populations o:r mammals., Both of these papers are excellent 

regarding the variables, difficulties, and probloms of determining numbers or 
muall \"rn:.lents. Blair (1941) has described variou.s techniques for the study 

ot mcmtc"1, p,..u-tieulorly rodent, populations. A sununarization to compare methods 

and results of censusing and to dra-w conclusions upon comparatiw populations 

of~ small mamrna.ls has been presented by Mohr (1947). 

Additional references to methods of' determining rodent i ·• }1llations could 

be presented but t..hey would have no very great oignifictmce. The principal 

points obtained from the review of lit:c,Tature on rodent populations are (1) that 

no method ex:i_fJts which will give absolute numbers of rodents, or even a single 

e;pecies thereof, on a given area; and (2) that a.Lznost. any method properly used 

will giw comparative rodent populations. The current method of determining 

absolute rodent populations is live trapping, marking, releasing, and recap­

tur:Lig individuals with the aim of deterr,iining the home ra.11.ges. This method 

combined with an adequate knowledge of the life history and ecology of the 

specie a probably will give the most, accurate data on actual nu..11bers or indi­

vidtlals present on a given area. To determine comparative or relative numbers 

of Ll'ldi vidualo a consistent system of' trapping, or other raethod, used at inter­

vals will give populatio11 data that ean be used for comparison to show the 

effect of an environmental factor, or group of' factors, cm the rodent popula­

tion. As there were about ten species of rodm1tcs on tho Experimental Rai..1ge 

for which no accurate census methods were available,. and as 1£1 .. otibrid&,"O had 

tested and evaluated a quadrat trap11in.g method using snap traps on the range, 

the aim of the present study was primarily to obtain comparati\1"19 population dat-!1. 



:tNTRODUCTIOM 

Prellrtl.na.ry reconnaissances or tho pastures on the Experimental Range were 

:made in Oetober, 1949. The work consisted of walking through each of the 

pastures observing and 11oting plant species, plo....'1t associations, grazing inten­

sities, an:trllals, rodent sign, terrain, and soils. From these reconnaissances 

it was decided to conf'ine most o:f the investigations to Pastures 19,. 20, and 

24 a.s a fir0t group, and Pastures 17, lS, and 21 as a second group (Fig. 3) •. 

Trowbridge did most of his work in the latter three pastures. By dividing the 

six pastures into fa.it groups of three each, each group consisted of a lightly 

grazed., a moderately grazed, and an overgrazed pasture. Quadrats were operated 

simultaneously in Pastures 19, 20, and 24; and Pastures 17, 18, and 21 were 

trapped individuttlly,. Different baits were used 1:n each of the groups .. 

QUA.DRAT SITES 

While making the reconnaissances of the pastures an.d immediately prior 

to trapping., each pasture was examined in regard to th.a. placing of the quadrats 

(quo.drat site~). The general terrain WEI:? of vegetated sand dunes with a 

ma:d;m;un height of a.bout 50 feet and small areas of tight soil between tho 

dunes. These ·were classified as low, noderato., and high dunes ,;.,tith the lou 

flat area.s between the dunes making a fourth division. Low dunes uere ten 

feet or less in height abovo the gonertl level or the terrain. The soils on 

the low dunes were sandy a.'l"ld usually partially bound by organic matter and 

vegeta.tio11 which was mainly of sand lovegrass and sagebrush, although fre­

quently grasses of other species were well-represented. :Moderate dunes wero 

from 10 to 25 feet in elevation, were similar in character to the low dunes 

e::-:::cept the soil was looser,. and had more exposed soil between the vegetation. 

The high dunes were 0"1er 25 feet in height. Loose sand was abunda11t and 

occurred in patches giving a clump-like appearance to the vegetation which was 

mainly sagebrush and sand lovegrass. The latter usually was growing in the 
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clumps of S$,g0 on tht::1 high dm1es. Flat aroa.H were low flat areas between the 

dm1es in vhich the soils wore tightly bound, and blue grama. and horseweed prs­

dominatod. In s©lecting the qua.drat sites an attempt was nla.de to obtain a 

representiitive sample of the pasture. A topographic map (Fig. 9) was of 

material. assistance in soleeting qua.drat sites and determining elevation.q of 

the dunes. Sites in Pastures 17, 18, and 21 were located as closely as possible 

to the sites used by Trm1bridge (1942) in 191,l. 

After the quadr:1·t siteo were determinod and during the operation of t.11:e 

quadrats data were taken on the vegetation, soils, and grazing intensit:1 of 

each qua.drat (Appendix C) • . Later the information was analyzed and categorized 

as follows. Tho vegetative crow densities, which were ocular estimates, were 

classified as ligh.t., moderate, and high. The soils wore considered ar:; tight, 

loose sand, and loose sand in patches. Gi•azing intensity was light, moderate, 

and overgrazed. All of these c1assi£ications were arbitrary and relative. 

QUADRATS 

Elewm quadrats were established i:n each of Pastures 19, 20, and 24, and 

ti,o i:n cattle exelosurea in each o.f these pastures. In I::~tstures 17, 18,. and 

21 eleven quadrats were operated in each pasture (Fig. 3). The quadra.ts wre 

nv.mbered. 

A qua.drat consisted of 27 traps placed in three lines.. The lines were 

52 feet apart and were cow.posed or 9 traps each, with traps 26 feet apart in 

the lines. The lines: of the qnadrats were designa:ted by letters A, B, and C, 

with B the middle line. Ea.ch trap location in the lines was numbered consecu­

tively from one to nino and all catches wi'l:.hin a quadrat were recorded by the 

corribinati.on of the line letter and trap number (Fig. 10). In establishing a 

qua.drat all distru1ces were paced and the traps set at tho proper intervals 

regardless of rodent sign. A quadrat was 0.5 acres in area. 
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Fig. 9. Topographic map of the Southern Great Plains Experimental Range. 
The contour interval 1s five feet. 
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Fig. 10. Diagra."l'l. of qua.drat showi.1:1g trap placement (X):, dino:nsions, trap 
numbers,. and lino designations,. 



QUl.Dlt.A'l' OPEftATI01'1 

The quac1rats uere operated £'or five cons0cuti ve days and nightg and we:ro 

chocked each ful.y following a night oi~ operation., ELJ:cept in Pasture 21 where 

due to illnes8 of the operator tho traps were :not checl:cd ot,. m1.c day~ Operation 

consisted of visiting ea.eh trap; rorno1ring the captured aniools; and rebaiting 

and resetting where necossaI'.,V'- Tha specimens were listed ln a field note1Jook 

along with t,lteir :1c::t, quadrat number, end trap ;=;:Lto c'::;3ig1.1'"'9.tion.. Small price 

tags l®r<.J affixed to a hind. leg .of each individual and the :9a,1tu.re r.mmber, 

qu.adra.t number, a.nd trap sit,~ location were written on the tag. Later these 

prepared of 83 indi vicltmls and these have boo:;_:, dcposi ted in the Oklahoma A.. and 

:H. Cc,llec;c HuseU':!i of Zoology. 

TRAPS 

For the five-day and -night trapping period, Victor rat, traps (Fig. 11) 

were used crn::clusively. In f'ivo quadratG in each or :.easttu:-es 19, 20, a:nd 24, 

Nusewu Special traps (Fig. 12) were s.u.bsti tuted for the rat traps after the 

eustomary :f'iw-day an.d -:night trapping period. The I1nsett11 Special traps were 

operated two consecutive days and nights. 

BAITS 

The traps .in the qnadrats in Past,ures 19, 20, and 21+ were baited 111ith a 

paste brait mixture of about one cup of rolled oats, one heaping ·tablespoonful 

of' peanut butter and a tecGpoon£nl of' n9lted. bacon grease. The traps in Pastures 

17, 18, and 21 were baited with a grain mixture of about eqtial. parts o:r kaffir 

corn, milo mnize, whole oats, and whole wheat. The grain mixture bait was the 

samo as that used by Trowbridge who found tl1j_s to l:ie highly stti fai.ble, pa.rticu­

ltl!' 1:J f'cr kangaroo rats. 



Fig. ll. Victor rat trap baited with grain bait mix­
ture and set in an overgrazed pasture • .Note the height of 
the grasses in proportion t-o the size of the trap. 

Pig. 12. Musetllll Special trap baited with grain bait 
mixture and set in an overgrazed pasture. 
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PRELIMINARY TRAPPING OPERATIONS 

IN A MODERATELY GBABED ARD AN 

OVIRGBAIED PASTURE 

The first qt:ta.dra.t trapping Yas conducted in Pastures 26 and 281 (Fig. J} .. 

The primary purpose of the trapping Has to becom-0 f'a.;'ni.liar uith the qu.::tdrat 

method of trappi .. :;;1 to learn the rodent species 01-1 the range, and to test the 

acceptm1<1a of a bait nnxture. The ti,,o pasttr.res r..ad a difference in grazing 

intensity which it was tl101.1g,.1lt might be reflceted in tho rodent populations. 

DESCRIPTIOH OF PA;.,"TURE 26 

Pasture 26 was classified as a moderately .. ~az.ed, continu.6tW~ S'Olilnler 

pasture by the Southern Great Plains Field Station .. A reeonnaissmice of the 

pasture was made on October lo, 1949, and at that ti.mo t..h.e grtlZing intensity 

was light to moderate. The excellent ~o\Jill(t seasons or 1-948 .and. 1949 had 

produced sufficient foraee to make the graz:L71g intensity so.mewhat loss t.~au 

moderate, and aeeording to tho Grazing Service Range Use 01.assifieatiou 

(Stoddart a..?1.d Sraith 1943, p •. 189) it l-rould h.a.ve been termed light.. Grass 

fruiting stalks were abundant and. the crown density of the grasses and forbo 

was moderate to high. Horseweed, Erif{Oron eanndensiai 1., which was scarce in 

the owrgra~od pm:;tures on the range was reiathrely co:Ll!!lon in Pasture 26. 

At the time of the roco:rmuissance the aspect of the vegetation eonsisted 

chiefly of tho gra,,y-green of sand sagebru.sh, Artcrnsia fili.t'olia Torr .. , and 

1 Pasture nunibers arc those of the Southern Great Plains Field Station o.e 
shown on the map, Figure 3. 



were sand sageb:rl.1cI13 al'i .. mml er:i.ogo:rn:,m, l,rioi:;onvn .annutlr'l Nutt.; and blue gr.rum1, 

Boutelou.a aaci:L:ts (R. B .E.) Lag. Also present. were sand blueste1i1, A:udropot~OJ} 

hallii Haek .. ; little bluest.em, !, • .§..COPa.rius Michx.; sideoatn grania, £!. 

e:gi-tipendula (l'.lichx.); sand dropseed~ i5porobolus p:ypt.gnd;ryp ('fon~.) !. Gra:n 

horseweed; showy gaillardia, Gaillardia pu~chella. Fou:g.; Pursh's pla:utain, 

P,la.ntWJ;~ 32,urs11ii R. & S.; partr.idg0 pea, Cgar11:-·Jcr1;stta faaciculg!r§: (I01ich."t.) 

Groene; western ragt1t,ed, &!.f'qro,sia _PJ3i+ostaehya DC.; daisy tleabane, B1~r'ig13r~ 

bellidiastrmn Iiutt. ; AplopaPRus divaricatus (I~utt.} A. Gray; Riddell' a s~xo.ecio ii-

S_ enocio rig.dell.ii 'I\ & G: Hetorotheca pub~..illar.is (Lam.), Britt. & R:us'h-r~: 
51 " . . # - - 9 - - , ·!,JJ ,1/E' 

broomweed, Gutierrez1l!: dra.eu11culoides (DC • ) Blake; prickly pear,- QpuntiA ~:;:p. ; 

pasture. 

with gentle slopes. One hlgh du.rte, about 35 f'eet elevation above tho general 

level of the pasture, uan located slight' t north of' the center of the pasture. 

The soils were sandy and in general wero bound by the roots of the vegeta­

tion a"ld orga:nic Ba:tt,er, c11poeially on the lou dlli"10S and lot,1 areas of tight 

soil bet-ween the dunes. Loos(:) sand uaa preso:nt on some of' the moderate dunes 

and the high dune in the pas~e~ The soil typos w02"0 Pratt fi11e 3andy- loam~ 

Pratt loanw fine sal'ld, and 'fi·,!Dli loww fino sand (Appandi:x A). 

Pasture 28 has been categorized b~r tho Southern Groat P.lain.9 Fiold Station 

:aodorately overgrazed and probably t-m11ld he cls,ssified as close 1.1t:1 the Grazing 

Servlce classifiee.tion. The grasses and i'orbs uere not closely cropped ·tand O"i"i 

the low areas betHeen tho dune a wrw a good stand of blue grama ui th so:me 



fruiting s't,,"llks. The general impression of the vegetation was of' clumps of 

sand sagebrt1sh with blue grama 'between the clu.7llps on the loH areas 'botuEH3l1 the 

dunes, .a,,"ld mixed species of taller e:ras:1os in a:nd botueeE tho stigebrush on ·!;;he 

dunes. 'l:he taller ;irassos uere oi't0n above the c:r.0 0.m height of the sand finge-

brush and fruiting :::talks wero sometimes present. The erown donsity of the 

g-.casses and forbs was light to moderate. 

A recon._naissance o.f the pa~tura wao :niade on. October 10, 1949, a.nd at that 

time the a':lpect consisted of the gra,y-grocn of snnd oagebru,sh with scattered 

light gray stalks of a1mual eriogonum. Plants noted as conrnon during t.hD 

reeonnaissan.ce were blue grar.~a, mznd dropsoed, annual oriogow.:il!l, and sm1d ~age­

brush. Also present were sand lovegrass; aand blue stem; little hluestem; flide­

oats gra1'Ja; switchgrei.s.s, PtmicWl! vir,zaj;um L.; sondbu.r, Cenchrus m11~tfl1;;r1111 

Benth.; western rngweed; show~r ga.illarclia; loasa, 1:1.21.'!t~el:_ig fil,ricta ( Osterhout) 

G. H. Stevens; daisy fleabano; broom,,.med; Rocky Hom1tain bee plant, Cleqm.~ 

serrul~ir;! Pnrnh:; and lespedeza, l&r,:egdo~ sp. 

The rlm1os were low to mod.erato i1:1 height ·1,,1ith one hi0h dnne, about 35 

feet. high, along the southeast fence line. Exc-cptine the h:lgh dune, t,he dur1es 1 

slopes uere moderate to ,gontlc with the long .rt,,~.s ust1all;i,r north-south in 

direction. 

The soils were se.ndy and of Pratt fine so . .ndy lo[lLl and Tivoli loa..,UJ'~ fin.$ 

sa1.1d. Exposed loose sand was common on the high dun.e and a small tiblm,r-l'.mt•1 

we.s present on the east slope. 

The paattu·es 1trere essentially similar .1s regmxls soils and topography 

but diffcrod in vegetation. Pasture 28 was moderately grazed to overgrazed and 

had a vegetative croi,ra density of light to moderate. Pasture 26 was light to 

moderately grazed and had a crown density of high to moderate. Hithin th0 
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pastures the c1·own density and gro.zi:ni intensity uero inversely proportional. 

to the height of the dune, decreaaing Gr::! the dune height incre,,,aed. A notice­

able dif'lerenc":i ootueen the pastm."~S uns evidenced in the he:i.ght of the grasses 

and ths :uu;riL'Elr o:i:"' grass frui tfr1g sti:'11irn, as tht: grt::,,:aces t>Te:i.~0 t!oiller ru;d tb.ere 

wer,::: more e,TflS>'.J fruiting stalks i:n tho moderately gr-a.zed pasture (Pastm'e 26). 

An:nual plants wer·o more abundant iu Pasture 26 e..nd horneweed, the lack of which 

is apparently ro.1 irdica:tor of ov,..1-r[{!'lc1Zing, mis present in Pasture 26 but not 

iri Pasture 28. Ths differencE3s in grazing intensities could be observed in 

walking thi·ough the past1.i:res ru, it wac eompara:ti ve1y eaery to walk between tb.e 

clma1":ls of sagebrush in Pasture 2g, wh.ereas in Past,ux•e 26 the dense grasa and 

forb growth between the el1::mps made ambulatory prog,ross dif'ficul t .. 

PROCEDURE 

On October 10, 1949, and again on October 17, two trapping q_uadrats 

(Page /~5) wore established in Pasture 26 and two in Pasture 2d, making a 

total of four qua.drats per pasture. The qti.adruts were operated five consecu­

tive da,ys and nights, and Victor rat traps were emplqyed. At the end of the 

trapping period of the four quadrats established ot1 October 1"! ,- 1!.ur1eur.1 Special 

traps wore substl tuted for the rat traps~ The ~·luseum Special t.raps were 

operated two consecutive days and n.i.ght. 

The bait co11oisted of a pa~te m)~~tu.re of rolled oats, peanut butt,31~, and 

bacon grease a.rid '!.Ja3 placed directly on the bait pa.n of tho trap. 

The trapping operations consisted of 1296 trap nights. 

DATA AND DISCUSSIOJ:! 

Tables 2 and 3 present thi~ rodent catches per qua.drat. In t.he moderately 

grazed pasture si..">C gener~, of rodents and one of lago:mo:rph wer(3 caught with the 

rat tr,'lps. The spociec trapped were r:angaroo rat, Dipodom.vs 2*1i~ richardsoni 

Allen; spotted grou..,l'ld squirrel, Citellu.s spilosoma. wa.jor Merriam; grasshopper 
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on the;; 11:lgh dune had the h:tghest rodent population (21) and nlsc the great..est 

i.'.i.uE.iber r>f sp·3cies ( G) • '.fhc two qum:!rats on moderate dunes had populn:tions of 

m.x (including one cmt.tontail rabbit) and eleven i.ndividual~, respectively, and 

tho quadrat on the low dune had a population of but two rodents. The trapping 

with the Husotuu Special traps did not materially alter the proportions of these 

populations" 

I11 Pasture 26, kangaroo rats were captured on all quadrats except that o:n 

the low dune i11i th tight soil. The highest, populations were taJ:en 011 the high 

dune with considerable exposed looz-0 Gand, and from one of the moderate dunes 

on '!-1hich tha soil ,;ms much looser than on tho other mocforate dune and the low 

dune. A correlation may exist between amount or exposed loosel s.1:nd and kangaroo 

rat populations. The catch of gra.sshop,;:ier mice was also largest on the high 

dune and lowest on the low dune with. tight soil. As this sp,3cies is not particu-

larly adapted for digging it is doubtful if the amount of exposed loose sand 

would be a £'actor in its population distribution. There ·were no apparent 

correlation~ with the other species trapped.. Spotted ground squlrrels seemed 

'to oo qttl te evenly d:i.ctribnted throuehou..t the :J@.sture a.:J waa ev·ideneed f'ror-:i the 

catch a:nd bt.i.rrm: entrancc:ci of the a.ni.mals ~ Catcher:: of pack rats were probably 

as,;ocio.ted trith proximit:'t of the quadre_t,3 to their dens ·which werr.CJ scarce on the 

range, a..lthough usually ono waa present. at CT near each well. One cotto:a rat 



10 rosp,3cti v--nly) • 

Grai:Jslwpper mice had a higher population on 

tiD:-1 noted in Pa~;1ture 26. 

rclativcl;? 5c2.ttered arli notJ1ing r:~pec:Lf'ic as reer::.rds rmmbern O!' d:i.strilm.tion uas 

In cu:El}.!\:t:.·ing the catch .of tho fou·;:> tipecies cornrno:>1 to both pi:u:itt:u:·1M, a 

higher po;;:iul1t:ton ( 51 o.e <:onp:-ircd ·to 36) uas obt~:il:!ed in tho O'\rerf;rm;;ed pnsture 

an.1 th0 diff'e:>:'011.c,> i~ aJ~tr~ lr~rtable to hi5rher populations of. kangaroo rats and 

grasshoppo:r r;u.ce. 

No lea.st shrnus were t0.ken with the l'1useu.u1 Special traps in Pasture 2.S 

which would indicate thD.t this species profe:rred tho lighter grazed pasture with 

densm.." crow11 cover ... 

During the tra.p:::iing perfod of fi vc days an.cl nights all the rodents on the 

qtu:i.drati:, were not caught as a."1 exai;u.nation of' the qua.drats after th0 trapping 

showed active burrows and fresh tracks. Undoubtedly some individual::: were 



trapped whor:jG home range wus pro1;;.erly ontsido thci quadrats. It :ts ooliav0d 

that the 1"(3sidual population on tho quadrats probably balanced the influx of 

individuals whoso home i-·ai."1ge was mainly outside the qu..adra:t but wero trappod in 

the qu.adra.t. Each quadrat was O. 5 acres in area so the per aero populations for 

each dune height classifica:ticrn have- been computed l:r.; multi plying the a,,e1"aga 

species catches per quadrat by two. In each of the pastures there was but one 

high dune e.n.d a quadrat was placed on ea.ch of' theso high dunes.. Tho rema.b-1der 

of the :r;astures was of lou and moderate dunes iri about e::iua.1 portions. For 

each pasture the areas of the high dt.mos have been determined ~J using a grid 

of small squares; deternirdng the total number or squsres in the pasture, the 

number of' squares represented by tho high dune areas; and, finally, as the 

acreage of eac/.L pasturo was known, a simple proportion gave tho acreage of the 

high dune areas. The data for thE:J low and moderate du..11r.3a have ooer1 treated as 

a. U.'llit.. The total pop;;1ations for each specios h1 each. of th.e pastures has 

been computed and are presented in Table 4. The accuracy of these data is far 

.from satisfacto~J foo.~ the 11urabor of quadrat:, per pasture was too low. Probably 

the figures for cotton rat and the white-rooted mouse populations are laast 

reliable. It is believed that the data i'or kangaroo rats, grasshopper mice, 

spotted ground squirrels, and cottontail rabbits are approximately correct. 

No partieular difficulty war1 encountered in. thG operation of the quG.dr•ats 

and the bait mixture seemed to function satisfactorily. The low catch of 

rodents t.rith the Museum Special traps ,..rould ind.ice.ta that mos·t resident, indivi­

duals were caught during: the five~ey and -night trapping period when the rat 

traps ,,rere operated. 

SUMMARY 

Four rodent trapping quadrats were operated for five consecutive days and 

nights in m1 o,,ergrazed pasture, and four in a moderately grazed past1.:,.re. 

Kangaroo rats1 gra.sshopper mice, spotted ground squin~els, a,.11d uh.i te-f'ooted :mice 



Species 
Popule.tion 
Pasture 26 
(75 ncreo) 

Popt1,lation 
Pasture 28 
(50 acres) 

~----------,~~------~-• --• _s_,., ___ .,.-""__..,,,__~ 

D:tpodomys 

C:itellus 

Sigmodon 

Sylvllagu.$ 

TfYl'AL,S 

4,10 

100 

50 

15 

7 

1,,2 

1,571 

5?0 

4,36 

100 

1,134 

Table 4. Total rodent populations f'or Pasture 26, 
modorately grazed, and Pastur(S 28, overgrazed. 
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Here the predomi:ri_n,t.e rodents prcoor1t... A col"'.lparison of the catches of these 

specie~ f:lho·wed a higher r:opulation (51 as compared with .36) in the overgrazed 

pasture. A positive correlation uas noted between tho amount of exposed loose 

sand and the popu).atlon of' kan.g-nroo rata. A positive correlation was also 

noted betwe0z1 the height or dune and grasshoppGr mouse populations. The least 

shrew was caught in the moderately grazed pasture but not in t110 overgrazed 

pasture indicating its preference for a high vegetative crown density of grasses 

and forbs. The total popvJ.ations for each pasture \rere computed assuming the 

qua.drat catch was the total population of' tl:1G qua.drat area. Fmu• quadro.ts per 

pasture are not considered adequate to give sufficieut data 011 which to base 

popu.lat:tons. The work was primarily con.ducted to acquaint the investigator with 

the method of qua.drat trapping. 



s T u D y 0 F A L I G H T LY G R. A 2', E D ;, 

A i1 0 D E R A 'I' E L Y' GR A z E D 

A N D A lf 0 V E R G R A z E D p A s T u R ·p ,:, 

INT1WDUCTION 

Except for replicates, each of the pastures on the Southern Great Plains 

Experimental Range has been under a different grazing program since 194,l and 

the soils and vegetation have had eight years to bec.ome adjusted to the 

individual grazing intensities. The establishment and maintenance of these 

conditions in the pastures offered a promising opportunity to study the effects 

of the grazing intensities on rodent species and numbers. As a logical approach 

to the problem qua.drats were operated in a lig.11.Uy grazed, a moderately grazed, 

and an overgrazed pasture. 

For pi.1.rposes of orientation, the sequence of presentation will be as 

follows: a brief discussion of the methods; presentation of collected data 

from ea.ch of' tho pastures; a comparison o:t the rodent populations in tho pas-

tures; and., finally, a comparison. of populations in cattle exclosures in each 

0£ the pastures with the populations immediately outside the exelosures. A 

brief summary has been compiled at 'the end of each section. 

METHODS 

For comparison of the populations nir.e quadrats were operated in each pas-

tu.re. In addition two quadrat.s per pasture were operated immediately adjacent 

to cattle exclosures and 'two within each of these exclosures. The data obtained 

from the quadrats immediately adjacent. to the exclosttt'es h.ava been incorporated 

with the original nine quadr~.te to determine rodent populations in the pa.stu..L"es. 
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Thus, elovm1 quadrats per pasture were 2.'\tai1o.blo for total population st,udies and 

for conµarison,::. 

The qu.a.drat locat:fonn irer$ nolected with the vieupoint of' seeur.ing a fair 

comparison of the d,1ta from the pastures and an attem.pt was made to obtain a 

represerrtat.ive sample of each pasture an regard:1 soil conditions, f'loristic 

co·i:'.lposition, and height of dunes. As soil conditions a.ud floristic composition 

were cor,'.'olatcd Flth du:o.c height, the L::ttte.r was a satis:f.'actory criterion for 

locffting qU;.:1.drs.ts. Quadr.ats uer~ est".'!,blished on high dunes, moderate dunes, 

dUi.1es, e.nd low flat areas befame~1 dunes. 

The p~_stures trapped uere PastU!'I."! 19 {moderately grazed, continuous, year­

long), Pastur0 20 (lightly grazed, continuons, yearlong), an(1, Pasture 24, (over­

g!"o.zec1., conti:rmot:r,,. yearlong). Th~ s:i.ze, shape, and location of each pastlU'e 

are sho111n in Fignr'.J 3. 

Th0 c:uudrats were the typical half-acre, 27 rat trap qua.drats (Page 45). 

Each quiadrat I:as operat,sd five consecutive da..vs and nights after which Museum 

Specfa.l t2.•apt1 wer,} st:o,bsti tuted f'or the x-at traps :tn f:tve of' the quadra.ts. The 

ba:1t u.sed uasi the paste IT'.irluro of rolled oat,s, bacon gre,2se) 2.nd peanut butter. 

Three quadrots wore opare.ted simultaneously in each pasture for three trap-ping 

periods, and fou1"' (the tHo in tho exelosures and. the two i:r1med:i.ately ou'tside) 

qnadrat.<J d.ur:tng a. finaJ. period. Tho locations of the quadre,ts are shown in 

Figure 3. The datn for individual quadrats, includinf~ a descrip·tion or the 

quaar<'J.t, tho catches by trap inspection periods, and the catches in each of the 

tra-pi:i, arc gi veu in the data sheets (Appendix C). The trapping operatio:n 

extended from October JO to November 24, 1949. 

PASTlIBE 19 (IIDDERATELY GRAZED) 

DescriptioJa.Of Pasturo 

Pasture 19 was classified and managed by the Southern Great Plains Field 

Station as o. moderately grazed, continu.ous, yearlong pasture. It was 160 acres 
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in area and i t9 location is as shou:n on. t.ue m'l.p, Figure 3. Reconnaissance,~ of 

the pustt.U'.'€1 lre1"'e rriade on Scpte):!lbe!" 27 and October 23, and the condition.$ described 

Grazing intensity was modera.t,a to 1:i.ght aud in 1!1:any localized art;o.s the 

pnsfa.11'\."":! wac M9re lightly grazed than nodorateJ,y grazed. The pasture definitely 

had a hcaYler grazing i:nteJY1si ty t,>ia1.1 the lightl,y grazed Pasture 20 and tms less 

hea,n.l;zr grazed than the oviergrazod Pasture 24. Grass fruiting atalks wore 

abundant aud the grass showed very little cropping. Based on the Grazing 

The dtmes and overall aspect on October 23 Has ma.inly of the tan-colored, 

dried sand lovegrass aiid the gray-green of' t..lie sagebrush, with the former color 

predominating. On the lower ele,vations between the d'Ulles sand lovegrass was 
.~,.,, ..... 'I ~ 

absent, a.rld. the aspect was principally of• the gray-g-roon of t.s'le sage, the dark 

brown of dried horseweed, and the brotrn, and grr.y colora.tio:a of dried fru:i.ting 

stalko of vo.rioas grasses, principally blue grama. On September 27, the low 

areas 'bet""Woen the dunes were road.ily distinguishable by the yellou-green color 

of the horso,weed.. Also, et that time the light crcy color of annual eriogonum 

and the purple-tan color of sand lovegrass fruiting stalks were conspicuous. 

Plan.ts commonly noted in the pasture were sand lovegrass, sand blu.esteR1, 

little blu.cstem, blue grama, sagebrush and horseweed. Also present lrerc:i 

indiangrass; switchgrass; sideoats erar:ta; sand dropseed; annual criot;o:m.im; 

broomwecd (near Hell 4); yucca; showy gaill.a.rdia; Riddell's senecio; portridg0 

pea; wester11 ragv,1eed; daisy flea.bane; m:md plum; deu !lower:, Commelina erec:;'45} L.; 

Queens root, Stillinrtia .~l;vgtica: L.; Aplopam;:r.1~ di,raric.atus (Nutt .. ) A. Gray; 

and fii.ptis_ia sp. No tree growth HarJ present. 

The soil Has predcmlnately loose sand with the amount of exposed sand 

betueen the 1.,egetation gr0ater on. the higher du.'l!les in tho north and Y:est portions 



of the pasture.. The loose sand w~.s i:mpo:ctant f'or sand lo·ve§.Te.:ls, which tc:as the 

dom.inant grass, requires such ll sit$ ('tioover, Hein~ l!!• 191,J~" p. 6'71). Between 

the duno.-; the soil 1.Jas sandy but tight and had a higher amount of orgar:dc 

matter. The soil types in tho pasture were Pratt fine sandy loam, Pratt loamy 

fine aa:ad, Tivoli loamy fine sand, Tivoli sand, and Albion r,a.ndy loam (Appen­

dix A). 

The high. dunes were in tho north and :northwect secti01"ls of the pastu.re with 

more moderate du.nos in the northoast a.11d oast. Sizeable areas of low flat ter­

rain l1ith relatively tight soils were present in tho south and central sections 

(Fig. 9). 

{!§ta and Digct~s~q;q 

The data for each quadrat oparated i:ti Pasture 19, exclusive of the two 

qua.drats in the oxelosure and the Museum Special trap data, are presents<! in 

TablG 5~ Tho dune height categories of na.t, low., i"noderate, and high may be 

characterized ar; follows: Flat areas we:t•e low flat areas between the dunes in 

which tho soil 'Was tightly bound, and blue grmm and horseweed were the dominant 

plant species. LO"..J dunes ·wero dunes ten feet or less in Laight above the general 

level of ·r,he terrain,, the sandy so:l.l was. bound in some places rut& loose in 

others, &"'1d tho ~..regetation was mainly sagebrush and sand J.ove[..Tass although f're­

quontl:l graoses of rJther species were uoll-represonted. Moderate dm1os were 

-ten to twenty-five feet in elevation, u~re similar in cha.racte:t• to the low 

dunes OJ·mept the soil was loose1~, o.:nd there was more e.}..rposed soil between the 

vegetation. Tho high dimes were o-ver twenty-fi1re feet in height, looso sand 

was abundn.nt a."1.d occurred in patches giving a 0 cl:ump-likcn appearance to tho 

vegetation in which sagebrush and sand lcwJgra.ss predominated. 

As recorded the cr01m density of t.11.e vegetation was an ocular 0stimte and 

was clo.ssif'iod as light., moderate, a.'rld high. The ligl1t crown densities itwariably 

prevailed on the high d:'Wl'3~1 Hhore t,he loose sand wa.s prese11t in patches. The 



moderate crown donsity \.10.1:3 mainly associated with the moderste dunes, althou~h 

frequently those dunes had a high cr·ow:n dens:i ty, particularly tho louer dunes 

within this category.. Tho low dunes had a high crown density, mainly of sruld 

lovegrass, and little or 110 soil could be seen except by p:;u~ti.ng the grass. 

Grazing intensity likewise was based on ocular estimate and f'oi .. Pasture 19 

was considered light in all qua.drats. Liko1:y the grazing intensity in Pasture 19 

would have little or no ef'foet on the roderlt population as it app0ar0d to oo too 

light to cause a radical difference in environment from an un.grazed area. Tho 

factor of height of duno, as evidenced by density of crown ca."lOfJIJ and amount of' 

loose sand between ~11a vegetation, was a more variable and stronger influence 

than the t,'fl'azi11g intensity. It was evident that the successional consideration:::; 

could be easily confused with grazing intensity for on casual obr;ervi,ttion of' the 

high dunes the:r:e was abundant loose, exposed soil and the vee,"Otation was h1 

clumps which would indieato a high grazing in.tensity. However, upon closer 

exa'Ilination it was found that the grasses growing in tho clumps or ,sagebrush 

Here U%'Tazed and the fruiting stalks protruded well above tho tcpn of the rJagew 

brush. 

The exposed t~oil bet.ween the vegetation on the high dune::; (F5.g. 12a) has 

not returned to grasi; since the dunes were active, and the grass has not bet.:in 

eliminated by grazing--it was never prc~eZJ.t except in and amon.g the sagebrush. 

The slou:a.css to coapletely restock the high dunes i-tlth wgetation may oo due to 

a deficiency of' moisture, a physical effect of moving sand, rodent activity; a 

lack of time since the dune WJl stabilized, or a combination of' these factors. 

There is little stored food in tho seed of sand lovegrass and its inability to 

germinate and survive sui':tieiently long to get roots down to rainerals a.."1d water 

may be a oouse in delaying vegetr:\ ti ve growth on these high dune a,. In the clumpn 

of sagebrush on the high dunes, g:rassoo, particularly sand. lovegra.ss,. were 

present and persisting~ Apparently the sage'bJ:'l1ah produced an environment, ,zui t­

able for the establishment of t..'110 grasGes, and this environmont wa1:; sufficiently 



Fig. 1.2a. Expo ed loose sand bet' en the getation on 
a high dune ll1 Pasture 24 which vas overgrazed. The grass 
growing 1n the e1umps 0£ sagebrush is sand lovegras • 
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different from tho adjoining bare areas to iallou t:he growth of grasscis. Awil­

abili ty of grass seed was not of critical importance as the sand lrrvagras~ 

fruited prolifically and seod was abundant. In the exposed patches the abrasive 

action of wind blowing loose sand and covering germinating vegetation might be 

a. faetor retarding plant growth. Rodent activity def:i:tlitely must contribute 

to the delay in complete:; revegatation of the higher dtmea. Kangaroo rats have 

a ralati ,rely high population on t.~ese dwies a.."ld are acti vo foragers fox• grass 

seeds; make runways by trampling vegetation; and throw cons.iderable quantities 

of 10030 sand out of t.heir burrows (Fig. 13) which provides soil. for blowing 

a.nd covering vegetation .. All of these activities contribute to the condition 

of loose sand in patches between the vegetation and retard t...lie grouth of vege­

tation on these patches. Likoly the high dunes were last to be stabilized and 

they might rowgetate completely given sufficient time, although the elir,tlnatic:n 

of tho kangaroo rats probably would accelerate the process. 

The follo1,1ing species cf rodents were take:ri tdth the rat traps: kangaroo 

rat, Dipodor!@:s ordii richa11fsoni Allon; grasshoppc'}r ~ouso, Otwchom:v:§ lpucoga.ster 

:t;n;:eviauritl:tw Hollister; cotton rat, ~; gmodQ11 ltlePidt1a texi;anu13 (Audubon ar..d 

Bachman); spotted grotmd squirrel, ·Citellus s12ilos,;J11,1a r~jor Merriam; t-rhite-footed 

mouse, Permmracus maniculatu.s :qebrgsqenai~ l·lee:rns, harwst mouse, R,$ithrodontclltt~ 

monta.nu11 ~1 seus. Bailey; a..."ld paek rat, Neotoma. micro,:>u.s riµ.,~ropus Bair-d. The 

only additional mammal species caught uith the 'X11seum Special traps was the 

least shrcu, Pnr;ptotis :pcµ;:ya Say. Pocket gophers were present in the pasture 

but no studies were conducted on this sr,ecieic,. The thirteen-lined grot1..ud 

squirrel, GiteJ.lu.s !r!dece1nl;in~~tus Mitchell, occurred on thfJ range hut no 

specimens were caught and they undoubtedly were in hibernation dv.rin.g moc:1t of 

the trapping per:i.oa. Cottont~iil rabbi ts occn..rrcd. in the P@sture but no:ne was 

eaught. ,Jack rabbi ts were probably pre13ont but none was taken and this species 

was wn7 scarce over the entire range. Ho pookert mice were t/lken in Pastur-e 19 

although two species were known to bo present on the range. 



Fig. 13. ntrance to kangaroo rat burrow owing the 
ed loose sand vhich s been thrown out of the burrow by 

the animal. The loose is typical or the high dune. 



Quadrat No. 1 2 3 4 ; 6 7 9 10 ll 
------~----,--~,,,..........,--._._... __ ._n_,_•~---·-·---------=-----------·------·--------------.-._...----,,._--_., ________ __, ______ _, 
Du.vi.a Height 

Soil 

Crown 
Densit,' 

Grazing 
Intensity 

DipodootV"S 

Oeychonrys 

Sigmodon 

Peromyscua 

Citellus 

Reithrodontomys 

Maotoma 

X 

TOTALS 

:Loose loolJo 
S91:1.d m1nd 

mod.er.ate high 

lieht, light 

6 

7 

13 

7 

3 

1 

1) 

noderata mode1 .. a:to low 

loo:te 
sand 

light 

7 

10 

loose 
sand 

light 

s 
10 

20 

loose 
sand 

...... 
il.t.$i1. 

light 

3 

6 

l 

l 

11 

modor~t€:l high fla:t moderate 

loose loose sand tight 
sand in patchefJ 

light 

10 

12 

2 

light 

19 

2.3 

light 

l 

2 

l 

4 

loose 
sa..'l'ld 

moderate 

light 

10 

9 

l 

20 

flat flo.t 

tight tight T 
0 
T 

.A 
moderate moderate L 

s 
light 

J 

.3 

l 

7 

light 

6 GO 

5 64 

l 

l 

6 

l 

1 

.3 

l 

2 

13 158 

Table 5. Rodent catches per quadrat for eleven quadrats opor&tod in Pasture 19. The spociea 
category 11xn sig-nifies a specimen -whose species was not knom,_ as the entire animal wa.s not present 
in the trap, .!·~· usu.ally a ta.il, :foot, fur, etc. t-zas present. $ 
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Wl'l!'le:rically tho two :most :hnportan:t 1~ooent species tcl.:cn with tho rat trnpo 

uere the ka..."lgaroo rat ancl ,g'l'S.SsbopJ,or nouse. Qn tho elev-e't!. qu.e.orats the,y each 

had an. incidence of 100 per cent and oar:1pri1:.':oo 51 per cent and 41 per cent 

92 1w.r cent of ull rodents td:en il::. tho quadratr:1 .. 

The data of ·fihe catches t·tlth the l-1useum Special traps a.re prese11ted in 

Table 6. The ro,t. trap data i'or ·t:;e kanga.rc0 ret, grc.sshoppor :inouse, ootto:n. 

ra:t, :pack ra-~, and spotted grov.nd squirrol oes-21 to bo relatively accurate as 

shown by the i'mluro of' the Hv.zeum S1::;.ocialo to c::xhch .!J:ru:i;y of thoic;e species .. 

Tho rat traps did not give an oocurote sauplo o:f the: populations of the smaller 

rode:.1t.s such ar.i 1;he whito--f'ootcd n0t .. iso, harvest :i:1ouso, and least shrew. 'l'be 

retuJ011 fol' th:.ls diseropo.no:,.• was dae to the sr:1all size of these nDime.la and their 

consoqt1ent failure to tri1'J tho lo.rger J.eso dcJ.i~.te rat traps, as ccrnpnred With 

the Ieiu:::oum Specinls.. Tho ccmbination of the data f'or the quadratf, in 1Jhi.ch 

quadrat popn1e:tions for these smaller r~1!'.'la.ls. The dnta fran. tl1e Hu.seum Specials 

ancl the :ro.t trapc £or all the quadrat.s present a reasonable account of the 

rodent species prosent and thoir relative and actual 1.'.X)pulations .. 

Tho discussion £ram hereon will be limited to t.he de-.te. £ra1 the f'i ve-day 

e~nd -night tl'u.pping period of' the cloven qua.6:row in the fJasi,u:re using rat 

r:::n:70 tho ch .. 1no uroos on which the quatlrr2.to uoro located were a i'e.:lr s1:m1ple. of 
u . -

All tl:0 rodon'lio, even of the fi-rle najor spocieo takon uith the rut t.raps, wore 

not rcmovod froi:i tho quad1~uts af.'tor '!iho fivo,.dt-i.y anc! -nigl1t trapping period. 



Quaclrat ifo. 

Dun.e Height 

Soil. 

Crown 
Density 

Graiing 
Intensity 

Onycl1om:,,'s 

SietJodon 

Pe:romyccus 

1-1.eJ.~:,hrodontomys 

Cryptotis 

X 

loose 
,sand 

high 

light 

3 

loose 
sand 

mnderata 

light 

l 

3 

2 

---------,~~-·---------
TOTALS 5 6 

l~'OOSC 

sand 

mocle:rate 

1:1.g:rt 

l 

2 

6 

16 

flat 

t:i.ght 

high 

llght 

1 

1 

2 

2 

6 

10 

f'la:i; 

tight 

moderate 

light 

3 

5 

1 

9 

A 
L 
s 

4 

10 

1 

16 

Tt.,blo 6. Mnrw~·:.1 ce,cchiJs with 1'1Uf.1&ill:il ;3Jt.3oial t,:r•aps suha·i:;i-i:;~:.:·tcd for rat t:t"J.J.!)'l wh:tch 
had beou oporatC;~d fi•n oon:socutivo days a.t1d night;:1. Tho HuGoun SpeciaJ.5 w,:,re opc:r.atod 
tvto days1 a:-:,d nigtlts. 
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influx fl:-om ou:rrounding areas and componsat-ed tor thor.ie individuals caueht but 

whose home rmYCO<'J uere principally outside the qua.drat area .. 

In as much as very few individualn of kangaroo rats, gr.:is;:ihopper mice~ 

cotton rats, [,:rrotmd squirrel:;, and pack rat1:; were i-;.a'ke::1 in the Huseu:m Special 

tra9s it Ha~ belie,;-ed that these Gpecies were adequately represented ey the 

catches with the rat traps. As the qut=tdrato were O. 5 a.ores in area, a-lld the 

quadrat sitea were 1--epre;:ient'ltive ot the terrain, the populations per acre for 

these species have beG.n ascertained by computing the average catch per quudrat 

and mul:tipl,ying b'y two t,o convert to a per acre b;,Jsis. The populations of 

whi te-f'ooted mice, harvest mco, a."ld least shrews wer0 not adequately represented 

by the ca:tches 1Ji th the rat traps as uas evidenced by the high c-ateh of the so 

specit3S when the Museum Special traps wero suootituted for the rat traps. The 

.Musot1i.11 Specials were operated m:Lly· b;Jo days and :n:.i.ghts for the rat tro..ps, which 

had been operated five ctn.vs and nights, ha.d served as bait stations; and it was 

thought that, the Ci'.xteh in the two dr,ys and nights period was adequate. In 

Pasture 19 five of the quadrats (exclusive .of one in tho cattle exclosure) had 

Museum .Special traps substituted for tho rat traps after the five-day and -night 

trapping pe:r-iod. The sites of these quad:rat,s were one low ctu.ne, two moderfl,te 

dunes, a.rid t,,n lo-,r fla:t areas between dunes. Therm sites were fairly representa­

tive of tho terrain :tn the pasture and have boen considered a represe:ntat.iiro 

sample. To obtain the popula.tiom:i of white-footed nice, harvest miee, a11d least 

,shrGu:;:;, the average number of catches of these species using the rat traps. and 

Mv.creum Specialr:;: in the f':1.v0 quadrats have been det.e1"1dned. 

The p:lstu.re popul~tion:o were compu.ted by multiplying the pe:r· acre catch b;'r 

the number or acres (160) in t,he pastu.rei. The popula.tio11a per acre and for tho 

pasture are present.ed i.n Table 7. ·rhe average 1,opulation per acre of the eight 

raa,,.nmal species (seven Rodont.ia and one Insectivo:ra) was .39.2 individuals. 'fheso 

data wou.ld most, likely represent tt minimu."D. rodent, po:pula:tio:n :,in z,o pocte:et rt,ophers 



Species 

ReithrodontOiqS 

Oryptotis 

Sigraodon 

Citellus 

Average number· 
par acre 

11.6 

1.0 

0,.2 

0.2 

0.4 

39.2 

Pasture 
Populations 

2,3.36 

1,856 

l,152 

6,27'2 

Tab1e 7.. The species per aero populations are based 
on tho rat. trap catches fro-m eleven qua.drats :for kangaroo 
rat, grasshopper mouse. cotton rat,. geound squirrel. and 
paek rat, and on the Museum Special catches and the rat 
trap ea.tehes £or the white-f-ooted mouse, harvest mouse, and 
least shrew. 
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were included ir1 ·t,he study,, no pocket mi.co Hero secuxed, an.d maqy of the ground 

squir:t·elt:1 wore in hibernation~ :1
: t; safely can be stxood that th.t1 rodent popula­

tion {exclusive of the least shrew) in thio moderately to lightly grazed pasture 

was between 40 and 50 i:ndi vi.duals per acre. 

Within t..he pasture the highost populations taken with the rat traps were 

on the high dunes and the lowest in the lou flat areas between the dunes,, al­

though Qua.drat 11 was m1 e,i:ception. The higl~ cat.ch of' 13 individuals in 

Quadrat ll waE1 due to a take of' eight individuals frot1 threei traps in one 

corne:r of th0 qua.drat whe1"0 a slight rioo in the grow1d. occtll"rcd a:ad there was 

exposed loose sand between the vegeta:tio11,. Excl:udii],.z these three traps, only 

f:i \YO individuals were trapped from Qua.drat 11. The highest population or 

kangaroo rats was 38 per a.ere taken from a high dune and the lowest was two 

per acre f.'ron' a flat area.· This wonld indicate thn kangaroo rats preferred 

the higher dunes ui th a light to rmderate crown can.opy and abundant loose sand .. 

The affini v3 of lm:ngaroo rats for loose sand in patches and a moderate to light 

cro11f.."1 ca.nopy w.aa further evidenced by high catdt0s at tha east end of Quadrat 7 

and from line A of Qua.drat 2,. Thone tuo locatinn.,s had more exponed sand at'ld a 

lowei"' croim clensi ty t:Je11 the rest of their respective qu.adrats. Conversely few 

kangaroo r:itts t.rere trapped from the lou flat. areas with tight soil. No particu­

lar diff.e:r-cnce ua~ Imted on the modcm:ite and lou dunes where tho kangaroo rat 

populations varied fro::n 6 to 20 per aero and averaged 14.6 for the seven quadrato. 

No correlation was noted with the grussh.oppe1" mice and they seomed to haw 

a univeroal distribution. Cotton rats were allied to the lower dm1es with a 

dense vegetative crown canopy, a.s ~ran demonstrated in lines C of Quadrats 2 and 

5 where catches of this species ue:r0 made under these conditions .. As only one 

ground squ::trrel waB taken this was hardly sui'ficient to compute da:ta.. l·fost of 

theso individuals were in hibernat,ion. trhe catch of one pack rat would seem 

about proper for the honses of these indi.vld'l18.ls were very sea.recs on tl:1.e range 
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e:tcept at, the buildi:rtgs about the welli..1. Ho particu1a:i:.~ correlationn were ,.10tcd 

with tho u1J.1te-f'ootod :m:i.ce, ha1:,;cst, mice, and least shrews, e-1thcrugh there w&.s 

a 'tei1denc;;r to catch the hitter two species in areas of high cro,m donsi ty. 

Elew:n rat trap quo.drats WGre opara.ted in a noderately grazed pe:stu.rt~ for 

five days and nights> after which ic!useu:e1 Special traps were substi t:uted in fi vo 

of the quad.rats and coutin:u.ed in operation tuo days w1:d x:tlghto. Seven sr.-0cieo 

of rodents and on.e 0£ insectivores were cai;.[:;ht. Kangaroo rats and grasshopper 

mice eotipriced 92 per- cent of all catches. The rat traps functioned ;;:at:lsfo.e­

torily for 'tslr.ing all hut the smaller rodents, as was evidenced blr relatively 

high catches of small rodentt1 with the Huseum Special t:c·aps and low catcheo of 

the larger species such a2-! tho 1zangaroo rat. Per acre and pastu..r0 populations1 

were computed m:dng both rat trap and Museum Special trap data.. The per acre 

population t,m.13 39.2 individuals which wao low as no pocket gophers were included 

in the study. Tho rodent, population per aere in this moderately grazed pasture 

was from 40 to 50 individuals J)t-~r acre. Tho highest population~ of' kangaroo 

:rats were caught on the high dunes with. a light 1regetat:i.ve crown efon.sity and 

abunda11t 100130 s.xnd. 'J:he lowest popi:i_lat:tons of' kangaroo rr1.ts and of all rodents 

as a 5,Toup ware ta.ken fr~:i low flat area.~ of tight soil.. Grasshopper mice had a 

wide-spread distribution. Cotton rato, harvest mice, and least slrret-!5 we1"e 

allied to a dense vegetai.~ive crown canopy. 

PAS'J.'DRE 20 (LIGln.'LY ffitAZED) 

Deseri}2tio:r:. .Qf. Piastut~ 

The pasture was rna..naged as a lightly grazed, contin:uous, yearlong pasture. 

It ua{3 213 acres in extent and the rJap iu. Figure 3 shows the location with 

reference to the other pasttl!'es. Recon:naissances were made on September 28 and 

Octobe:t· 2fl;, 19ft.9 •. 

The categoriJ ttlightly grazedlt aptly applied to this 9asture as there wero 

rn.unerous grass fruiting stalks, a dense vegetative erovm cariopy, and ·vory little 
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evidence of. C'.t'.'Dpping by liveotock. A 1·f:,a.l differonce erloted between Parrturo 19 

(moderately /'>,Tazod) and Pasture 20 (lightly g-razed} as regard1;1 density and height 

of grasser;1 and !'orbs. The uajor portion of Pasturo 20 was more el:osely allied 

to the p--1stu.re3 to ·ehe east where tho soils uerG tighter, looso sanrJ wao less 

conirwn, and cons<;;1qucmtly leorJ t.mnd lovegrass WB.~ preso:nt. Pasture 19 was pre-

doninately sagebrush and sand lovcgrass; loorJe ss.nd rrao cor..ai:1on, f'reque:n~7 

exposed between vegetati.ve crown canopy; and tho ya.sture was definitely allied 

with Pastn.rel-] 17 and 18 to tho west. The south and southeast portions of 

Pasture 20 had loose sand plus sand lovdgrass, and was similar to the western 

past,ur·os. Thus, Pasture 20 was a transition between tho loose sand and lmre .... 

grass pus'Gm--es to th0 wor;t and tho pastures with a li t,tle tighter soil, less 

sand lovi~g1~ass, and more blue grama to the east~ 

The aspect on the dunes on September 28 was of' the pu.rplish-ta.n fruiting 

stalks of sand lov---egrass, f:,'ray-grean of sagebrush, and brown and tan oi~ graso 

frui'ti:n.g stalkc. In the area between tho dunes the yellm-r-gre<.'n:i. oi' horseweod 

and the ligl1t g:e1:zy ffta.lks of' annual eriogo:nu:.ct were obvious. O.c. October 2.8 the 

du nos showed the tan-color-ad dried f:'ruiting stalks of' sand lovegras8, the gray-

green of' the sagebrush, and the brown mid tan fruiting stalks of other grasses. 

I:n the low arem1 betweon tho dunes the horrmweed had become dark brovm and was 

less conspicuous. The ln.•owns, tans, and groys of the fruiting stalks of grasses, 

scattered gray-green cltt:)S of sagehrtish., a.nd the light gray stalks of' annual 

eriotwnum character.ized the low areas on. Octo b:ir 2B and for the rest of the ~, 

winter. 

The plant specieirJ in the pasture noted as common were sand lovegrass, sand 

bluestern, little bluestem, blue grro-ia., oand dropseedg- horser.1eed, annual eriogonum, 

and sagebrush. Al.so present were sui tchgrass; indiangrassy IUddell I s aenecio; 

partridge )?E::H; t-res·l;ern daisy flea.bane; western ragweed; sru-1d phu.i1.; broomweed 

Heterotheca subax.illari;;?,, (Lam .. ) iJ:dt.t. and Rushy~ Tree growth wag absent. 
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Thr1 du..¥.1:as wero g.:Yi:7.er·ully low ·to moderat1~ in elevation uH,h high duneG in 

tho :south, sort.thee.st, and ce:rrtral sect.loris of tho r,astu:re. Soils were typically 

sandy and loose on tho ~unea., becoming tighter on the low du..."lOs and definitely 

tight on the e.reas brjtMeen the dunes. Soil t;ypcr; wero Pratt f'ine sa:..1dy .loam, 

Pratt loam_;;,;' fine sand, Tivoli lorutw fine sand,. 'l'ivoli sand, a::1d Albion sandy 

loam. Tivoli loamy fine sand was most, ccrl\\..ino::c,, with Albion sandy loom in the 

nortr10ast, Pratt fine sandy loarn n.00.r Hell .4, and Tivoli sand on the high and 

moderutel;7 high d1..mes in the sou.th-control pm::-tic,1 of the pustur,1.. Tht~ Pratt 

~Che dat,: ::"or the eleven qua.drats are presented in Ta.bl~ 8. Dunc height, 

croun density·, ~mil, nnd grazing claosificz.tions have been expla.iuad previously. 

of the pastur(1 except for tho low flat a1s.c:-2 which was prooer.r(, in a greater 

proportion ·hhan the single qu-'.1.drat would i·.'l.dicatc. 

The soil conditions uere allied to tho du.no heights, being tight on. low 

areas betueen the dunes, loose sand on low a.r:d !'loderato duuos, and loose sand in 

pat,ches on the high dunes. Vegetatbre croi..rD. dcn:01i ty, which consisted of' Gage-

of 'tho durHJO, moderate on 

four, and H~ht on two. Jl..11 tho lou du.nos, the lcu fla.t a.:!'.'G,~. b0tween the dunes, 

densities •,10re on the higher dunes. Grazing was very light on all the qa.s.drats 

and according to the Grazing Service classification of ra.,'l'lge us~ would have been 

considered 0 slight.n 

Tho following mam.rnal species w1·0 caught with the rat traps: kangaroo rat, 

grass.hop:?c1r mou11e, cotton rat, spotted grotm::i squirrel, white-footed mcusc, 

plains pocket aouse, sillcy pockot mouse, pack rat, pocket, gopher, cottonta.i.1 



Quadrat no. 

Soil 

Crow-.a Density 

Grazing 
Intensity 

Dipodomys 

Onychomya 

Sigmodon 

Citallus 

Peromyscus 

Perog.nath.u.s f. 

Keotom1 

Sylvilagu;:1 

X 

1 

mod,:r.r-et0 

loor;o 
sand 

mode1•ate 

light 

12 

6 

l 

l 

2C 

2 3 4 

lou moderate Noderutc 

loo:io lOOS(l: loose 
sand S[tnd sand 

higll mod01~ate high 

ligrrb lir;ht light 

9 8 

lt 5 

5 

1 

l 

1 

11 

5 6 7 8 9 10 
.... ---~·.!;---......~~ 

lo,;,r moderate modoratc flat high mnt'Ieri,te 

loose luoge loose t::l.ght loor1e sand loose 
sand sand s:i.nd in ;_)atc:1es 1'!!'31d 

high high mode:eate high light moderate 

light 1ig}1t light light light light 

7 9 .,'.J. 
c;, 9 5 

3 7 A 6 A 
t:, 2 

$ 4, l 2 

l 

l 

1 

l l 

lG /. 
'V 1<) 

Table t\ f1maJJ. mammal catchGs pe:;;:, qu~d:rat for tho 0levBri 1'.l1J.at:.1.:r·c•,ts opm:· .. itcci. with rc:t 
traps in Pa.s'ttll'o 20, 
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high 

loose 
sand 

light 

11cht 

8 

3 

1 

T 
0 
T 
A 
L 
s 

44 

20 

2 

l 

1 

l 

1 

2 

lt 161 
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cent of: tho cent; the grass-

hop:,;,or mice "croro 27 :per r.errt of' ·th(J total cat.ch a:"ld had an. incidence. of. 100 per 

The three specie~ compri:Jed 91 per cont of all the indi v.i.dual-s caught. 

the qua.drats where the crmm dens:tt:l -;.,..ti.~ li:~ht ti::, :mcclerate and exposed looso 

such loi:mlized a:relll.s. Ho partic~J.L-".lr correlations ua1~ noted with the catches 

of grasshop1:Jor mica other tba;n they r3eened to have a uniforri, wide-spread 

di,stribu.t:ion. Cotton rats uere predom.i.:nately taken on tha dunes wi t..li loose 

s~.11d a:nd a h .. tgh croi.r.<1 dcmsi ty. lf:rl.lo thom~ aninalr, prof.or:t"cd dense vegetative 

cover, they t-rar.G not, taken o:n. loH ri~t, area~ w:i.th ti·:;M:. soil and a high crown 

traps fro'.'.TI Qua.drat. !,.. which was on n, moderate duno of abou·t 15 feet i~1 height and 

1'µ3r1 a high crown de:nrsity,. Th:1.rJ quadra1::. hi:td ::J total catch of .36 lndividuals 

u::,ing the ra.t traps an.d Hu.sou.m ilpaclal, which would i:<1d:lc11te a. population of 72 

per acre. .'\s a whole the q'!Iad~t catcheo showe::l a nore wide-:1pread d:1.stribution 

of roden:t,s with lot'lrc: w:riation between qua.drat::, than in Pasture 19. 



i. 14. A ical catch of rod ts a pasture. 
Incl ed in photograph spotted ~ uirrels 
(upper le.ft) f cotton rat (up er ri :t), oo rats 
(lover rightJ, grasshopper ce (lo r center), and white­
footed ce (lower le~. 
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not suito.ble for c~rtchinr; thls species. It is likely~ also, that low trn:;pera-

tui·os had an effect in teeping ·che pocket 1rice inactiw. The siDgle ce,tch hac 

taker. in other p.,.,d,urcs wlth the Museum Special traps, altho,1gh only t,hQ ono 

im:Uv.i.duol was ,trapr,ed in Pasture 20. The c::i.tch of a pocket gopher dofird.te~ 

and normally net "bake:n in surface trapping. The record was not used for :"opu-

lation coru1)1.xt;ai.;ions.. The c~tches ot tJ'h:1.te-footed mer:, with the :Museum Speeialo 

indicated a, satisfactory sample 11t1s obt:15.ned idth the re.t t,:raps. ffh:i.fl co1":dit:i.on 

was contrRdi.ctt)!'y to that found in oth0r p&,stureG. The data from the olevan 

qua.dratD in which the rat, tro:ps were operated h"l'l/"8 ooer, used for. computo..tirm.is of 

popuhtiong o:f' the white-footed 1,ouse. 

A suf'ficient nu.'Uber of quadrats uere 11ot placed on the low ila.t areas be-

tween the dU!).es in tho pastt:ires,. TherrJ:to:r-e, to compute tho popu].ationr1 the 

data fr:or:i the single qtt..'tdrat, on t..1:J.e l.ou flat a.rem h.ave been doubled and the 

total number of quadrats considered aa 12. This procedure applies to thoee 

species in tihich tho catches i.rl.th the r9.t traps liav'-~ been used. for th.e computa-

tions. Ao each qy.adrat. was O. 5 acri, tho ave.rage po;mla.tion por acre .for each 

species has been cor.iputed by averaging tho cf:'1-tch of t,ho l,'2 qua.drats and 



Qu..1.dre:t Ho. 

Dune Height 

Soil 

Crown Dens:Lty 

Grazing 
Intensi t-y 

DipodoT1ys 

Onychomys 

Reithrodontomys 

Sigm.odon 

Cryptotia 

X: 

TOTALS 

1 

modere.te low 

~ lnoe;r;, .!..0.C,S~) 

oand sa.~d 

moderate high 

light 1io;11t, 

l 

1 

1 3 

1 

j A 

ll 

m()derate flat high 

lf.'.:)0$$ loose f'l'I .,. 
sand tight, sand 0 

T 
high high light A 

1 
s 

ligh:G light l:tght 

1 2 

3 l .5 

10 l4 

1 J.. 

2 2 

1 ~~, 

,:, 

·-
16 1 2 ;!G. 

T.s.blc 9. 1-foJ,\rol cm.tches :tn Pos'tti.:ec1 20 frnr1 th,.?J l"lu:Jatl'rl1 Speeial traps r.1tfr,, ti t..rtcd f o:." 
the. rat trs.p;:; ~ ~:i1c re;t trD~l'~~ 11~- l;ce11, :trt o~;er2rt:Lott ll'tt~ dr~:rc. ~r;.d n5,,ghtrt:,.: ~irif:! t.}1rJ t11f.\:!/1Gt1.Lt 

t3pcc,ial~ trcro :c,,:1or3.·facd tt-ro dti:tn U?"i(l Yttcf~tr:- ~ 



Table 10.. FcX' ·the harved., :'lOUl':lC and l!'?ast shr;)w tho :,er :wr•0 cnt.c}mf1 have 

ti'A)Cfl con~:mtcd on the catches wit.n the ~-lusoum Special .h·aps :f'ra;n the fi•ro 

qu-a.d:!'.'$.ts in uhieh tl1oy uero suh~t:t tuted for tho rat traps.. lfoi ther tho harirest 

r,wuc;o er 1B,1st, sh.rev were td:::0:1 in the mt trnpz on mw of the c,uadrati; where 

the Museum Specials wero cu1:1,:,ti ttrted. 

The c01np•1ted rodent popi,J.ation,, inclusi va of tho least shrew and cotton­

tail :r(1'bbit, wa:;;i 31:,. 5 incliv:tdu,'113 pr:.n:· acre. AD no pocket rsoyhers were included. 

in t,h .. :a stu~.7· and nwst of the spernophiles wer,:1 in hiber.nation the rodent popula­

tion Wfl.8 considered to haw be-an 35 to 40 per acre. The tot.al paJ..1turo popul.'l­

tion of' small rnammals was 7, 31:,9 indi 'Viduals in this lightly grazed pasture. 

Summa;o: 

Eleven quadr·%irs were operated Hith rat traps in the lightly grazed Pasture 20 

anc1 Museum S;pecio.1 traps were substituted in five o,f these. The rat traps 1rrer.3 

operated f'ive consecutive da;;rs and nighta and the l1uscum Specials two days an.d 

nights. The paoto bait Dlu..."ture of p.,anut butter, rollod oats, a11d ha.eon grease 

was used. Te:n species of rodent!], ona or insectivoro, and one of lagomorph 

wore caught. Kangaroo I'titts, graashoprle:r miea, and cotton l"ats col'.1.prised 91 

per. corrt of' t •. '11@ total C-9.tehes w:i.th the rat traps. :tcr,'u.oeum Special trs,p catches 

indicated a high population of harvest mice and ten wore t::iken from a single 

qundrat. The l,01.reDt rodent popul.ations wer-.:i on lou fL,t, arev.s. A uniform popu­

lation -uas present on the high, moderate, and 1011 dv .. nes. I'ilo correlation existed 

between high catches of kangaroo rats and high ch.mes. Gro.ssho:?per 1.tlee occurred 

tmif'ormly over the entire pasture. A l:d.gh vegetative crown de:nsi ty was corre­

lated w:Lt). eotton rat and harvest mou.so populations. Tho average population of' 

rodents was detEmnined as 35 to 40 por a.ere, which was lower than in the moderately 

grazed Paature 19. 
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'!'able 10. The s_peeies per ~ populations ~ based t)!1 

eatchea ~ eleven quadrata 1trbicll bava been wicl1ted to 
tt.,al:1ro quad.rats tD compe."lSate tor a diserepaney beti.reen 
quadL""St. s:1 tea and tell'.rail1. Tho dats !or harvest mice .and 
l&l:s.t ~~ 63!0· btlsed on the catches idth Museum ~ial 
~AP$. 
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PASTURE 24 (OVERGRAZED) 

Description .Q£ Pasture 

Pasture 24 was managed as an overgrazed, continuous, yearlong pasture. It 

comprised lJYl acras; for location seo the map, Figure J. 

Due to the favorable growing seasons of 1948 and 1949 tho intensity of 

grazing in Pasture 24 was not as severe as was desired, and the Grazing Service 

c9.togory of "clos,e" would more a~ descri oo conditions mo.sting in tho fall of 

1949. Nawrtheless it uis more heavily grazed than the light and moderate4 

grazed Pastures 19 and 20 as was evidenced by more bare soil, fewer fruiting 

stalks of grasses, fever aD!lua.ls, and closer cropping of grasses. The sand 

lovegrass was \,ell utilized on tho dunes with a noticeable reduction or i ta 

crown canopy. Moderate and high dunes, and the accompanying sand lovegrass, 

were f'ouor in this pe.sture than in Pastures 17, 18, and 19 . Flat areas and low 

dunes with blue grams, sagebrush, and horse-weed were common thus allying the 

pasture with Pastures 26 and 28. 

The aspect on tho dunes on September 30 was the gray-green of the sagebrush, 

purplish-tan or sand lovegrass, tans and browns of grass fruiting stalks, and 

light gray or isolated stalks or annual oriogonum. In the low areas between the 

dunos the yollov-green o£ horseweed predominate{!. Later in the season the sand 

l _ovegrass becatte tan in color and the horseweed turned brown. 

The follo\ling plant species were common in the pasture: sand lovegrass, 

blue grron.a., sand bluestem, little bluestem, sand dropseod, annual. eriogonum, 

horaeweed, and sagebrush. Also noted were wild ryegrass; indiangrass; showy 

ga·t l l ardia; wstern daisy f1eabane; Aplopappus diyaricatus; loass., Mentzolia 

stricP! (Osterhout) G. w. Stevena; and pricliy pear cactus, Opuntia sp. 

The terrain consisted principally of low dunes and lou flat areas betwon 

dunes with a fey high dunes and moderate dunes in the northwst and llQrth, and 

moderate dunes in the southvest. 



trore '.!~rrpresentat,ive or the terr!;;.in in the pa:;;ture and consccruentlv have been - ~ ~ ~ 

used di.rectly i:a population computations.. The high dunes had the cnf.\torno.ry 

heights of th.e dunes. All the i11l}derate dunes h .. ~d loose :,mnd but not :tn patch~s 

s1s 021 tho high dune,~. The loH dunes had e. rwdora·;;ely ti.1;;ht ooil a.'lld 1::.hc rsoil 

spcci.os ho.:ving an i:nc:i.dence 1:>f 100 }:ic:·· cont, ar.td the 93 ind:i.v1dt'1El.ls catt::::ht 

Grasshop};;e:.." mice wox·e second in 111.merical inporta.11co, had an :lncidenc(c1 of 100 
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pe:i:- cent., a.'i:lil a ci:rhch of 40 uhich wuo 2'7 per can't of the t.otal c~t-ch. The 

high dU110s an,1 t,he lowe,,;;it nru1ibers from the lw dunes and l-ow £lat at•oas beti.reen 

the dunes. :rhis cor.relation was probably all.ted with the amount of l.oose sand 

operated with Huse-um Special. traJ>t.1 and their distribution a,"ld population could 

f.ror,1 Quad.rat. 10 located. 011 a high dune. 

rat::::, (exclusive of' the one qttadrat in the cattle ex.closure) ar-e given in Table 12. 

·tra~:is, m; a lcu ca:tch of these animals rosul.ted .f'rom the substi tutio.n 0£ the 

above mentioned species have been usod direcia.y f'or average per acre. and pas-

ture po1,ula:t.i on computations., The oatcll6s with the Museum Specials showed the 

sentcd in tt1.e rat trap data.. Therefore,- the data .froln the Museum Special traps 

single catch did not give an accurate sample of the specie[}. 



1 10 

Dune Height 1,1oderat-0 lou F\0-tlerat0 ru):. high 

loose rnxlar atG 
Soll am:ui tight 

loose 
sancl figi:'l''"· C,· .. ,,I.; 

loose nand 
in pa.t,chcs T 

0 
Crow-i:1 Density moderate r:.oderate moderate high mc)derate T 

Grazing 
Intendty 

X 

A 
O\"el"- over- over- over- L 
~zed grazed f.WI.\ZOd light t~azed .S 

1 3 l,. 1 l 10 

l 1 6 1 2 11 

l 1 

2 2 

3 3 

l.3 9 .30 

Table 12. Catches in Pastv..re 2/, with. NuseuJ.,1 Spocial traps operated we 
de;ys and nights subsequent b) operath~"'; ra.t trap:-:£ five dc.ys e;id rtlr;ht;~ at tho 
rH=m1C1 locatiou,::;. 



Tablo l.3 presents the average apcieies catch per aero and the total popu-

Populations o.f le:ist sltt·mts a:nd cottontail rabl.:rlts haw been included but not 

of pockot gopherG and ground squir1•0ls.. The l"vtlc11t popu.1ation on. t,ho over. 

grazed Pasture 24 was r:robably 35 to /0 per acre.e 

s~ 
Eleven qua.drats were operated five da:7s and nights with rat traps i:i.1 an 

overgrazed pasture; a.ftel"' which 1-!useum Special traps were snbst,ituted in fiw 

.of the quadrats and operated two days and nights. A paste bait was u_sed,. 

Seven species of rodents, two of insect:i.vores, a11d one of lagrn:1orph wero cauglt·t. 

Kangaroo rats a:nd grasshopper mice co:rrprined 90 pm.~ cent of the rat trap catches,~ 

The Museum Special trapping showod a :m.odorately high populat.ion of' lk.'U"i.rest mice 

which conld not be correlated. with high vegetativo crowzi density. The rat 

traps 11rere not adequate to obtain rcproscmtative population;;; oi' tho smaller 

rodents. High kangaroo rat p:>pulations were correlated wi"th high dun.es. Grass­

hopper miee had a tt."li. vorsa.l distribution. TI:10 rodent population wat;; 35 to .4,0 

imividuals per aero in this overgt'azed pasture. 
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THE Effl:OO'I' OF GRAZnJG Il,f'r.EWSITY 01~ RODENT SP.ECIES A!ID POPULATIONS AS 

EVIDENCED BY TRAPPING DAT/i FROM A LIGB.~LY GRAZED, A MODERATl~LY ,QRAZED, 1UID 

AI1 OVERGRAZED PASTURE 

~ gnd Discus~ion 

To det3rrnine the .effect of grazing intez1sity on rodent spacie11 a:ud. POI)UJ.a .... 

ti01w ~1e ·c2..1tches in the ligh!;ly g-razed; modera:tely grazed, and overi.rrazed 

pastures will be compa:i.'ed. As elevm1 quudrats were operated in each p0.stt;ire 

employin;:s thG, rat traps,, and of:' the eleve,1~ l·lUOetml Speeia.l traps were substi­

tu:t.ed in each of f'hre, numer:lcallzr t..1ie pasttu~es cro1 be compared. The incidences 

of the species by pastures are presented. in Tuble 14. Of t..h-o soven species 

trapped :most i'reque1rUy (kangaroo rat, grasshopper. moulje, cotton rat, spett..ed 

groUud squirrol, uhi te-f'oote-d mt111::ie ., harvost eouso ~ and least shrew) all occurred 

in each of the pasturei:I. or the remaining four sp-ecies caught (ig'lloring th.e 

catch. of' a cingle pocket goplter· and a mole) t,1:li.J pack rat, silky pocket tsiouoe 5 

and cottontail rabbit were trapped in two of the pas'~i.ll'es and a single .s;r?ecimen 

of plains pocket mouse was taken fr011\ the lightly grazed pasture.. These data 

si.1cM a m1.iformity of rodent species ove1· the ratlge as a whole regardless of 

g"TazixJg intensity .. 

'rhe data of' the catches in the pas·turos (Tables 5, 13, and 11) dcmoni1trate 

a conniderable iutrapasture va:do:tion, and it was not deemed feasible to directly 

compare tlle paatv..ro populations as the sites selected in 02ch of the pastures 

did not comr:iare. That is the numbers of qua.drats located on high, low, moderate 

dunes, and low fiat area..s were not the san.u in each or the pastures. The data 

haw been compared by q1..:i.adra:t oiteo i'or the duno heights seemed to be a very 

influential factor in determining rod.011.t populations. A com,parison or tl1€i 

average catch. per quadrat for each speeie,s for t."1.e high dunes in each pasture, 

the moderate dunes, the low dunes., and the low fl.at areas a.1·;3 presented in 

Table 15. Unfortunately under this arrangement the division or the total number 



Pasture nuniber 20 19 24, 

Grazing Intensity light moderate OVG.i"gt'ft~ed 

Dipodomys X X X 

Onycholizy"il X X X 

Sigmodon X X X 

Giwllua X I X 

Perotzy"SCUS X X X 

Roi tfll"o,dontnmys X X X 

Neotoma X X 

Perognathus f. X X 

Pe:rognuthua h. X 

Sylvilagus X X 

Ory,;,totia X X X 

Tabla lt}. A conparison oi' species incidence in 
ead1 of the rnstureB based o:n rat tre:p and Huse1un 
Special t:..•ap data. The Xs destgnato the species 
caugn·::, in t..."'ie respective pasto.res. ln general the 
dats. show a 11.onio(:,:renei ty of species in the paotures 
rega.1"'<llocs o±' grazing inwnsity·. 



Gra~d.ng 
ln:oon;:ity 

D1podo~ 

Onyob.o~ 

Perogna.thu.s ±·. 

Rei t.b:rQdonto~r.1 

lfooto:,1~1, 

$g' lviL,agt:1.$ 

Sealopug 

LOU DUNES 

20 19 19 

o~~"'r t)\l'Or-
l:\,3ht ;;nodo~ete .(.."i"t;z:ed li(tht r.1000.:.~ate .,1rt1sr:od 

1.0 

1.0 

,., 
3.3 

o.:, 

l .. , 

l.O 

1./) 

55.0 4 .. 6 

. -lt·•·) lt.3 

0 n . ..;, o.,; 

0,5 o.6 
1.5 

eivor ... 
l.igJ.1t; uooo:rate ,:gr.:.w.;ixl 

4 
-·11,1 . lrA-¥,~ 

e •. J tt .. 25 

A .. 6 ~:.2s; 

o.J 
O.J 

2.0 

a ,·,. 
it·( ... 

20 19 

nver­
licht mixler~te f,_.O.Zt]d; 

<'} 
r;;. l ' ~~~ 

~ 5 19.0 1 .. 5.c~ "Ji, 

4,,.5 4 .. 0 3,0 

1.0 

Table 15, AV$rago rod.ant catch por qnadr-at fox- pasture-a compr.ired by d:une heights,. Only 
the d:ata from the rot trap ct1tohes are included~ 
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1941, p, A larg.e number of species (nine) wao taken 

their occtU"X·e:,:'.ce !,t.ay morely h:-::Jte bem1 co:tncidcntttl. The U11:i.ve1"sal distribution 

evident. 

The de.t,a h1 i'nble 15 do not indicatG very ,oo cor:;l,1t:ton between rodent 

popuL1tion.s o.nd grazing intGufd.t.i.cs. and to preso.n't these dat3. i.n better form 

the average spr;cies c:a.tches per quadrat fo.r each quadra.t si.te have been added 

rats in Pa.stcJXB 20 tho f':i.gtrras added together uerc 0.0 from the .~ow flat area, 

making a total c.f 20. The data ln. ~Cable 16 show thr.t the ldghH.st kan.ga1"'00 re.t 

strongly :Jqf'luenccd by the cat.eh of 19 .t"ron: the one quadrat on a moderate dtme 

in Pasture 19. The datB. t'rom both tho node:cate and overgrar?;ed pastu.1~:J shoH a 

progressively i:dghcr w'ith the li[{hter grazing intensity. Tho data for the 

spotted e;rounc1 squ.irrel nre t.ho oppos:ttn of those f'or the whita-foot..ed mice and 

eotto:a ra-t., and tho highest, popub.tiou Has i..t1 the overgrazed pasture.. Catches 

of other mammals were too few to be significant. 



Pasture Grazing. Number of Dipodomys onychollws PorOUW"SOUS Citellu{3. Sig1:aodon 
Intensity Quadrats 

20 light ll 25.0 l.3.5 1.3 0.3 6.0 

19 mtiierata ll 35.5 22.0 0.5 0 .. 9 2.1 

over-
24, ~azed ll 28.5 12.5 O.J 1,,7 1.0 

Table 16. Comparison of average pasture populations ot the 
five rodent species caught most i'roquen.tly with rat traps. The dats 
were obtained from t.~e ave.rage rodent catches per quadrat for ea.ch 
quadra.t site as p1"eiJe!lted. in Table 15. 



It should be borne in mind that the terraa "light:1 n nwde:ra:ta, n and nover­

grazed11 were merely ocular est:ir:: tos and do not possess an objective, standardized 

meaning... The favorable growing seasons of 1948, 1949, and the yeru. .. s p:;:·cceding 

up to 194,0 have resulted in an excellent. growth of' forage on the E::Kperimental 

Range, and the pastures which have been classified as overgrazed have bee.".! 

relatively moderately gr-a.zed. These "overg:razedff pastures are not com.pa.red to 

t..he overgrazed pastures of private holdings where the vegetation is ftrr more 

;profoundly aff'octed. This la.ck or severe overgrazing may be ref'lected in the 

rodent population£1 atld undo,;.btedly species like -bhe kangaroo rat uoul.d ha,re a 

1llllch hlgher popul.?..tion on a severely overgrazed range~ Costello (1944, p. 324) 

estima.t,ed a. population of ;00 kangaroo rats per acre on a severely over~azed 

abandoned field in northeastern Colorado. 

Biomass 

To illuotrute the relationships of the productivity of t.tie pastures for· 

cattle and rodcnto,. the biomass of each :has boen dotermin.ed (Table 17).. Biomass 

as defined by Allee, Emerson, ~ ~. (1949, p. 526) is n. • • a total community 

weight per unit of area., con.':s.isting of many different intra.community biomasses. it 

The rodent and cattle weights a.re considered as intracommunity biomasses. 

The biomass of the rodents 'has been computed for ea.ch pasture by 111ultipl.ying 

the population per acre for ea.ch species (Tables 7, 10, and 13) by the average 

weight of individuals for that species, and then totalling the spec.ias per aero 

biomasses.. Average weights for the species were obtained .from Trowbridge (1941 . ., 

1942) and Mel.furry (1942, 194.3), and have been ver:tficd froin other literature 

sources. The average welghts., in pounds., used in the computations were: ka11ga­

roo rat, O.l5; grassl1opper w.ouse, 0.08; spotted ground squirrel, 0 • .32; cotton 

ra.t7 0.28; pack rat, 0.48; white-footed mousej 0.04; harvest mouse, 0.03; plaina 

pocket mouse., o.06; silky pocket m.cuse, 0.02; laast shret?r, 0.01; and cotton.tail 

rabb:lt, 1.71 



Pasture Gra.zi..."lg Bio1'l"lss in pounds 
Uumber Intensity. Roden:P§ Cattle 

20 light 4.21 29.6 

19 moderate 4.38 3-7.7 

24 owr- 5.14 52.9 
grazed 

Table 17. Col'llPtlrison of biomasses of rodents and cattle 
from Pastures· 20, 19, and 24. Note th& progressive inc1"easC: 
of the biomaBiJ of ro:loot.s with the heavier grnz~ng intensity. . . 



99 

The c~.ttlo biomass has boen obtained i'rom 11cilvain, S::\vage, 9.£ al. (194S 

p. 14) and represents the e .... --erago gB.in per head. of stock in c.outinu.ous].Jr grazed 

paat~ares fox· the r,e1"\·iod 191¥1 to 1949.. The ai1:i..:tJ per ftcre, i,ras 11igl1or in ~the ovartN 

gra~ed p8~tl'XO as -the ra.te of stocking wao higher. The galn J.')EJl" head was si~i.ri-~ 

eautly higher :tn tho l:iahte1~ grazed pa:1tu.re. 

Table 17 shows that tl',.e biomaim of rodents per acre was from four to five 

pounds. The .figures do not in.elude pocket goJhers or hib0rnatin5t grov..nd 

sq_uin•els and~ fror:1 ohservationo on th;;, <1ht1...'ldancc of' these species and from the 

co:nputed data, the maxir,ll,.ll'll b:tomass of rodents per a.ere in each of the pastures 

was about six pounds. The biomass of cattle varied from about 30 tn 50 potn1ds 

per acre and ur..der r:)roper grazing would h.av0 ~-:en apr,ro:dri.ately 40 poun.d/3 psr 

ac.r:;;. The g:t"az:i.ng intensities of the pa5tur01 wera materially less than the 

categories 11light, n n:rrma.erate, 11 and :novergrazed.n uoulil infer. Using the figu.res 

of 6 pou..'1ds of rodents per acre nud of 40 pounds of cattle, the biomass of 

roden.ts l-18.S 15 1101· eent o.f the biorr..nss of cattle. 

The figure, of 15 per cent should be exam.in.ad from tho -viewpoint or actual 

ctimpetit:lon bcttree:r1 the two grou.p~ of' a:n:tn,.aln. The k:a:ngaxoo rats in eaeh of 

the pastt1res co:mprised at least one-half of the rod01::t biomas::h The prini:;ipal 

fooo of' ka.:i:-1gm:-oo rats consist:1 of s0ed;3 wh5-ch arc not of' dire-ct £'orage value 

to the ca,ttJ.e. G-r:a.sshop;_:;er r<1ice, the second most r 1)UJ1dant rodon.t on the J:"&J1ge, 

f,1ed r.:.rlmaril;t on insects. All 0bhe species of' rodenti:; have food J.:1abits which, 

to l;J, greater or lesser e:;..."tent, do not deplete the amount of forage available ror 

cattle. Tho conp0ti ti ve biomass of' rodGtrts and cattle for tho forage woul.d be 

materially reduced £:com the 15 per cen.t figure a.s determined solely on. weights. 

In s1.mm1ation., f:row tha standpoint of production, tJ1e rcdentr;, when compared 

1-rlth t,he cattle, are act'cwlly a small portion. of tho producth"'3 capacity of 
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on ovorgra.zcd ranc:;ec:.. The biomn::1s of 1~odents was 6 pounds per acr3 a:nd of 

cattle 40 potmds por acr<:i. Ths rodo:trb biomarw ·vac 15 per cent that or tho 

COM.PliRISONS OF SHALL MAMMAL POPULATIONS FROM QUfl..DRATS IN' 

CATTLE EXCIOSUHES AND QUA.DRATS n1MEDIATELY OUTSIDE EXCLOSUTtES Di EACH OF THE 

PASTURES 

To a':lcert?.i:n the influence of' grazing in tho 9,.1stu.res as com.pa.red td th 

and im:fllediat.ely outside the exclosu.refl. Each p!i:sture {Pasture 19, 20, and 24} 

conta:i:ned an e::tclosure of 1.5 to 2.0 acre~ in size. (Fig. 3, p. 29). The 

e:::elosm.•,-:;o uer~ bounded ·by bnrbed uire anc1 had 'bem:1 in effect ~1:inca 19/}2. 

cattle wara exclu.dod hu.t rodcmta a:nd rabbits hril free access. 

rf'1fith!re ZQ - J.,if'htl;z Gra5ed 

All 

Tho s:i te of' tJ.1"1 cxclD~:ruro was on a high dune t-1:i th r1o1lnt,brely i;;toop :n.orth 

and east ,1lope,1, and long g-radual, moder~-:i,t0l31 steep south and wost slopes. Tho 

e::clomJXe extended from the crest o:f the dune &,t tho north end, southward along 

the long graduttl south slope. Inside the exclosure ve5etation 1-ta:J abundant and 

e, dense croim canopy o.f grasses, forbs., and sagebrush 'DrodominatGd. Although 
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t11ere was srnne loose sa.i"1.d within the exclosu:ro,. it was i'airljr well-bound b°IJ 

vegetation and there was no bure loo.je sand in patches. 

Withil1 the e:z:closure qun.drat!::i were located at the north ar."l.d south onds 

and the corresponding qua.drats outside tho oxclosure were located just north of 

the north end of the excloaure and south of tho south end (Fig. 3, p. 29). The 

quadrats wer;;:1 opera.tad with rat traps the customary five-day and -night period, 

after which the rat traps in the nouth pair of quadrats were removed an.d Museum 

Special traps suhstittited. 

'£he da:t-'l are presented in Tabla 1[5 with Quadrats 12 and 13 in the e::celosure 

arid Qua.drats 10 and 11 outside. In comparing Quadrats 10 and 12, a higher catch 

(due to a higher catch of kangaroo rats) was obtained outside the ex:closti.re. A 

low catch of but f'ive individuals vas obtained from Quadrat 12, a11d this was 

surprising in as much ae a catch of 13 was obtained f"rom Qua.drat 13 ,..rhich was 

also inside the exclosure and t1 foH rods further north .. The difference may be 

attributable to a dense vegetative crown canopy of sand lovcgrass in Qua.drat 13, 

and although a dense vegetative crown canopy was present in Quadrat 12 it was 

of mi.-..red species of grasses and loss sand lovegrass. 'l:he soil on Qua.drat- 13 

was looser than on Quadrat 12. More exact measuremonto of variations in soils 

and vegetation might have produced more substantial evidence of the cause of 

the catch variation. A comparison between Quadrata 11 and 1.3 showed a higher 

c:a:teh of kangaroo rats outside the e:irolosure which was to ,:,e expected. as 

Quadrat 11 had loose sai-:id in patches and a light crown density. Quadrat 12 had 

a high crown density and although loose sand occurred it was not in patches. 

Conversely a catch of' five cotton rats was obtain0d in Quadrat 13 whereas none 

were taken in Qua.drat ll, indicating that the requirements of this species 

apparentl:y are the reverse from thoso of the kangaroo rat. Data for the harvest 

mice ari.d white-footed mice correspond with that of the cotton rat. '!he grass­

hopper mice seemed to 'be present equally ui thin and wi t.hout the e:tclosure .. 

Seven Museum Speeinl trGPS we1 .. e lost in a single night from Qua.drat 13, and 
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B.A'l' TR.l\.P DATA MOSEUN SPECIAL 
DATA 

Quadrmt l1!umbez' 10 12 ll 1.3 ll 
IF 

Dune Height moderately rnodera.teii.y high high 
hig11 high. 

Soil locsa loo~e loose sand. loose 
sand. sand in patohes sand 

Crown t>ensity moderate high l.'ight high. 

Grazing 
Intensity light wigrnzod light tm.gra,ze.d 

DS.podornyo ; 'l g I l .... 

Or.ychomys 2 l 3 .2 

Sigmodon ., ... 1 :5 

l?erom.vsct1.s ., l "' 

Rei throo.ontc~s 1 

Syl·iTllagu.s l 

X 1 l 

TOTALS 10 5 12 13 2 

Table lS. Comparison of, rodent catches inside exclosures and 
01.:.tside e:rwlosurcs in Pasture 20.. Qua.drats 10 nnd 11 ,.ro1•a outside 
the exclosure, and Qua.drats J...".: a..'lld 13 inside. . After five days and 
nights of. operation wi'th rat traps, Mhseum Specialo W·Zl"e suhaM.tutod 
in Quadrat13 10 and 12 and operated two days and nights. 

13 

l 

4 

7 
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these presmuably uere removed by cotton rats which Hers caught by a log o:r other 

body part and dragged the traps away. 

The date, in Tablo 18 indicnto tha.;t cotton rats, white-footed mice, and 

harvest mice prefer itngrazed. areas with denoe vegetat:ive crow11 canopy~ and soil 

loose bu.t not ezpos.cd in patches betuccn. the vcgeta.tion; t1'..e,t kangaroo rats 

prefer the opposite of the above three species, or., a light "lf'egetative crown 

canopy a?J.Cl abundant oxposed loose .i:.w.nd in patcher,; and that grasshopper mice 

have no preference. Based on these data .it is concluded that grazing produces 

conditions favorable f'or ka:nga.roo rats; inimical for cottol'l ratn, harvest; mice, 

and white-footed mice; and ind:lfferent for grasshopper mice. 

;f~~tur,Q 12 - Moderatel~ Grazed 

The cattle exclosurc in Pasttn"o 19 was sittw.ted on a low flat area with 

tight soil and the rou.r quo.~ats, two within and faro wi t,.}iout the e:cclosure, 

wore on ·!;his llfla.t~ 11 Within the exclosure the vegetation had a dense crown 

canopy and was ungrazed. Out~ide the ex:closure the crotm de..r1si ty was modorate 

and the grazing intensity was lie:ht to modorate. 

Within the exclosu.r0 a quudrat was locat.ed at the north end and one at the 

south end, with thi;i corresponding quadrats located lr:rmediately north. and south 

of the exclosuro. Ntweum Special traps weT$ su.bsti tutcd for rat 'traps in the 

south pair o:f quad:t"ate, Quadrata 10 and 12. 

The dn:tiJ.. are presented in Table 19J with Qua.drats 10 and ll outside the 

exclosure a.·1d Quadrats 12 and 1.3 inside the exclooure. A comparison of' Quadrats 

10 a.•1.d 12 shot-red no differenc0 in catch of kangaroo rats~ th.ree hoing ts.ken in 

each qua.drat. Low populations of kangaroo rats have been associated with the 

low flat areas and likely the catches in these tuo qti.a.drats came irmil adjacent 

av.nes. A definite difference in catch was evidenced with the cotton rats as 

none were caught ou·tsido the cxclosurei and ten inside. 'I'he 1-'fusemn Special traps 

shcrwed a l1ighe1" population of least, sr.u:·ews (l:C) and of uhite-.f'ooted mce (0:6) 

within ·the e:mlostu'0. 
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Mt TRAP DATA MJJBUM SmtIAL 
It.TA 

(£~· id)ia.t ;..:;~{... '· Humber 10 12 ll lJ 10 

l>un.e leiz.bt tlttt f'lat fl.at flat 

Soil tight tiv~t tigbt tight 

:rown »0-~:tty modere.te hi:b Zlod'.orato hish 
Ore.ming Inter.,s!~" llg.~t. tmgms9'1 light augr."aS'ed 

Dip~ ' 3 6 

Ony~';il 3 5 

·ri.eit'bro;:tarJ~n:ws 1 .. 5 .J;, 

t{ao_toma l 

Sigmodtm 10 l 

Per~ 2 l. 

Cr,ptotis l 

I 

fflALS 7 l5 l} 2 9 

table 19. Comparison or rod.ent- catches ins.ids. and ou·tside cattle 
exoloaures 1.n Pastura l.9.- Qua.drats 10 and ll vere ou.tside t1'Ja exelo­
~:i, and i~uadrata 12 a.ttd 13 wer.s inside,. After tive ~-s er.d ni~hts 

12 

4 

s 

' 
19 

ot operation with rat traps,. M1.1ooum. Specials vere su.b:3titu:be-d in Q>.iadr(its 
10 and 12 a;.1.d ope.mte.i two ru:isn a~1d aights. 
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e:;::closm·o, showe<l a :marked difference. in 1:'.lThill)(')ro as 15 individuals Here caught 

wi. th the rat trups in Qua.drat l~Z and o:nly tHo in Quadra:c 13. T'ue only ar.rpm"'ent 

e:icplanatio:n ua.s that 'the taller t;rasseG wo;;:e ruore pr,;:;;cfominant in Qu.adra:t 12, 

place,:J the vegetative crotf'I!. density was high. 

The two cat.che3 in Quadrat 13 inside the cxclosure were 0110 cotton l"'tit 

and on€ white-footed 1nouse, nei-chor spocies of' which uere taken Z:t•om Quadrat 11. 

The cntch i1'1 Qua.drat 11 uar; relatively high for a. qua.drat o:rl a low flat area 

whore loose sa.tld was present. 

The d:ats.'l. from these qua.drats wi.'!::.lrl11. and with out the eattl0 exclosu:re on a 

lou £lat a.roa,, showed that cotton ratri, white-foo·ced mice, ru1d least s1:u:-ews 

:i;o moderawl:;,- gra~,;ed and had a i;,1oderato croun ca:1.opy. No e;-rasehopper ;dee were 

1:DH~ly caJac from trtd,joining dunes and. those froi:1 Quadrat 11 wera eau.ght. irl one 

corr1cr of the quadrat wherq tho soil was loose. Ther3fore, it is not f~)lt that 

a comparison shou1.d be made for th::l.a species uhich is a11iod to a loose soil 

structure whereas the l:lajority of the soils on the flrd:, area were tight. 

The prefer£il"lce of the grasshopper mice was d5.fi'erent on this sGt of quadrats 

than on the set. from Pasture 20.. The explanation may be that the exclosure and 

the quadrati.;: outsidr;3 were situated on a high d:tL'lO in Pasture 20 and on a lou 

flat area in Pastu.re 19 .. 

Tho site or tho e:cclosure in Pas'1;.ure 24 wa~ located ou a large, high dune 
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long a_' ':. ~i of' th!;:; exclomu"f, Hae parallel to the long a.xis of the dune a.\'ld occupied 

Qnoilritt 12 was est0hli,::,hed in the., ;:.:;ou-tl1 end 0£ 'thG ~elosuxe i:L"ld Q'J.adrat, 10 

center of the c:1rclosm-c. '£he corren:;;;ion'iing quadrat, Quad.rat 11, ,,as out~ide the 

exclo;:;1J.!'<'1 and irm.ncdiatcly t,o tho west 01'1 a g('mtl,a west0rly slope. ;,luse'!.12l1 Special 

tra.p11 Wt3:rs substituted for tl1e rat trapH i.u Qua.dratr,i 10 and 12. For locations 

of 'the quadratr1 see tho tnf-lP in Fi.g>Jr!J .3 (p. 29). 

A compariso11 1.)f thE' datn ('i'able 20) for Qi:,adrats 10 and 12 show{?d a "rery 

high ca3;ch of' kangaroo rats outsiiJG the e:-.::closu:re where loose snnd was comrao11 

an<l in ps.tch0s, and the vegetativ-E1 crown earwrv hed a de:n1:;it;:,; of moderat-e i;a 

ligl1.t.. The combined C:8,t::1 1A.' rs:::. trap c-r:nd Ilt;llett:r'l Spe,~fa.l tre.p catch.ea shot,red 

that only '1:,1-rr,c2 kangaroo rat:::.1 were take:n t-:ithix, the e}xlosure in Quadrat 12 

and 23 ucre t1icen fr-0r::t Quadrat 10., O'c.1tsid0 the c:>!:clo;<:tU"e. Cotton rats ,:ror<:3 

caui;ht only- from the quadrat inoidc th81 ,excloztu"'e.. Har'trest mice w-er0 folrnn 

from both g~1tldra·11s but in 1:;ree,tor nmborft f'rortt (}us.drat 12 (2:12). One spotted 

grovzi.d squiF£el utv3' take,! from Quadrat 10 and one silky pook0t mouse from 

Qutidrc-1.t 12 bnt t.hese m1m:bers m"e too s:aall to be signi.ficaut •. 

A compari,gon of the cat.ches fror"i (r.1adrats 12 and 13 did not show a natcrial 

very sirrdlar. 

The data. f'ron Qua.drats ll and 13 co...'l1p-&0 0 :3iniL"t:r.ly w-ith those 0£ Qua.drats 

10 and 12, with kangaroo rats hi gre,~t0r 1mmhers outside th9 excloaure and 

cotton :rats, harvost mice, and -wM. to-:footeu mice in greater numbers inside the 

e~clo3,ure. No particular corrchtio11 11a3 noted for erasshopper mice other than 

they were caught on till qua.drats .. 
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RAT DU s UL 
DATA 

Quadnt umber lO 12 ll 13 10 12 

Dtme t g gh 

oil loo s loo loose loose 
1n patches sand sand and 

Cl"OWD Dens ty en.ta h1 

Grazing over- ungrazed over- migrued 
Inte eJ1 gr ed ed 

Di pod 20 3 lO l 3 

4 1 l l 1 

Ci ll 1 

2 6 

Si on 6 1.3 

Pe 3 

p • l 

I 2 l 3 l 

TOULS ll 12 18 9 8 
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20. Cotto11 rats, harve:st ~'.lice, an.d uhito-foottid mice prefer tmgTazed areas. 

~ 

Trappin:g qua drats placed i:n excL . .1ures and i:r1F1ediately outside e1re,losu.res 

in pr.~turcs :1n.vi:ng different gt>azi11rr ir.rten.si tics uerc. uood to determine the 

e.iYects of grazing on rodent species and numbers. On the ver~etated sand dunes 

with looso sand present, kangarfH) rats wore favored by grazi:ng and numbers 

showed a def'i~ite pre:f'eronci3 for grazed rather than ungrazed areas. On low 

flat area.s bot.ween the dunes where the soil was tight kangaroo rat populations 

i1ere low :rogardless oi:.' grazing. Cotton rat3, hs.rvest mice, 1:ihite-f'ooted mice, 

and least shrews favored a habitat that -was ttWJraZed and with a high vegetattve 

crown density, preferably of toll grasses. The least shrew was ta.ken only f1•om 

a low fla.t area thatr was ungra.zed. Grasshopper mice exhibited a wide-spread 

distribution apparently unaffected by grazing intensity, although on a low flat 

a:rea they wore ~Gent in greater numbers in a moderately grazed pasture than 

in .a.n ungrazed Ern:closure. 



RODENT SPECIES AND POPULATIONS 

IN LIGHTLY GRAZED, MODERATELY GRAZED, 

AND OVERGRAZED PASTURES 

INTRODUCTION 

A comparative stud:.r of rodent cpecies and populations i:tJ. pn:sturos with 

different grazing intensitl.eo was undertaken to determine the ef f'ects of th0 

va:dous gra21i11g intensl"tios on the rodent ~pec:tes and numbers. The p,9.stures 

studied were Pasture 18 (lightly grazed), Pastur,? 17 (moderately e'.!'aZGd), a."rl 

Pasture 21 (overgrazed). Trowbridge (194,l; 19/,2) did most of his tnvestiga-

tions in tl:asc pastu:t·es and tho procedures :.1sed in the present study Herc, as 

much as poss1. hle, identical with tho Ee of Trowbric!.ge. Th~ sameness of tho 

methods has pern::tttr:id a comparison of populations prior to tho initla.tion of 

tho grazing progra.J,t3 on tho range (Tro1-rbridgo 1 s data) with pi·c~sent popalation::: 

section. The rodent species and populations ir, et?,ch pasture and a comparison 

14.ETHODS 

The procedures followed were the swie as thosa in pas·tures previously 

reported except a.grain bait mixture of equal parts wheat, milo maize, ka£fir 

corn. a11d whole oats \1as used as ba.i t. The qu.adrat sites were selected from a 

map of Trowbridge•s quadr.at sites and an effort was made to use the same loca­

tions. l~o information relative to Trowbridge's sites was available other tl:itm 
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the map, l,ut in most inr$tance:;; terrain feature$ were sufficiently pro:2ounced 

that the locations of the sites wc:r•a quite obvious .. 

Eleven quadratci, ten on dune formations and one on a low flat area, were 

The qu.e.dre.ts ~-1ere operated f1ve consecuti'ro dayG an.a :lights tn all pasture~ 

except Pasture 21 1srl1er0, due to illness of tho operator, tho traps 11,mre not 

inspected on December U.. A r0lati vel~v large cc/:;ch. rJ.,,,-, p:t>(,SG.n-t:. the f.'nllmd:ug 

day, December 15, Hhich indfoated that the prervious day and night ctltch aud the 

current da;7 and rd.ght crrtch 1.10re both represented. The trapG in Pa.::'\tu.ro 21 wei"'e 

loft in the field for only the c11st,omary fi vn-daJr and -night trap period. fio 

correction has ooon made for the :failure to insi::iect &"ld rebai t the tr.'1.ps on 

December 11~ a:::1d tho data havB been use::d 12er s~. 

The st;ndy 1me. condt1ctad from lfotrember 28 to Docomber 17 which was the sar;10 

rclati ve p1~riod of time whE>.n Trowbridge di.d hirl investigntions. Qnadra:ts wer;:,a 

operated :in Pr,.c:tnre lS from Wo-v(:imbe:r 2ft to Deeer'!ber 3; in Pc,sturo 17 :f'rom 

December 5 to December 10; a.:nd :Ln PasJ:..ure 21 frot! December 12 to December 17. 

Rl!t t?a:~JS 1.rere the tYn1y k:tnd of traps '!I~ed in the qua.drats. 

PASTURE 18 ( LIGHTLY QRAZI,:D) 

i;).~seription 

Pasture 18 was managed as a lightly grazed, continuous, yearlong p.'..lsture 

by the Southern G:cf,at Plains Field Station. It was 213 acres in area Mid for 

location see Figure J (p. 29).. Reconnaissa.:1.ces of the pa.stare Here rnade on 

September 26 and October 6. 

An excellent stand of grass was present in the f'aLl of 1949 and grass 

fri:dting st-alks and forbs were very abundant 'Hi.th sand lovegrass :fruiting stalks 

part:i. cu1arly abundant on ·t,he dunes. Ver;;, l:tt,tlc cropplng of t.he herbage was 

noted and, e:,wept on the M.gh dm,0::: 1 the vegatatiito crown canon'/ of gras~es 

and :fnrbs 1ms very dense. ~ihen ualktne over the artl9. a hi:;h crmm, densi t;1r was 
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particularly noticeable in the we:~ter:n half of' tl10 pasture a.'ld the herbago waG 

as high, or higher, than the sagebrush, making HaUdng difficu1 t,. Thia uas in 

marKcd contrast to the overgrazed pm.otures ( Pastnro;'I 21 and 24} uhero one could 

easily walk betwee:n the clumps or .sagebruoh and tb.e h.erbn.g:, wa11 gra~ed to about 

the height of' a lawn.. According t:o the Grazing Servi.co classif:i.c1.1tion of range 

use the grazing intensity would h•xve been HoJ..ir:;ht. '1 

The aspect in la.t'2 Septomber and eerly Oct.oher H8.G predominately tho r;;ra,v­

,green cf the :CJB.e;ebrush rnid purplish-tar:i. fru..i ting staUw of sand lo11egrass. 

Brown and t,:'),tl frul ti11e; sta11cs of othsr grasses and the li.ght [!)."r?iY colore.tion 

of individu.e,l stalks of annual er1ogonum wore scattered t:1roughov.t. The lm-J 

areas between -t/1e d1mes, where tighter soilc }?l:'B\l'rrilecl, ":1er,1 readily distingu.ish­

able by the ;fello-.:1-green of the hor,::\e.weed., Clumps of fJtind plu."tl and ill-scented 

sumac Herc scattered and were minor· consti tutents. Ho tree {1Towth was present. 

As the fall 1Y'.la1;wn adwinced the s0r1d, lovegr.ass bec9:,::10 t~.11 in color and t-lio horse ... 

The plant sp3cies with indica,tions of !"elative abu:ndance 1.rere e:s foll01-r~: 

Sand lovegrass a:nd sand saeeb:t•ush 110re ver;r co:nm.on. Little blue stem, sand 

bluestc··1~ blue grama, sand dropseed, and annual erio3onum uere c011'[non with 

sandbur, horscr;,.;re,3il, iJ.1-scented. sumac, ;3c.nd phim, broo~,n,10ed 1 and ra1:,7Heed cornmot1 

locally. IniHanLTaas, showy ga.illard.ia, dew flm1er a>:1d AJ2lopnmus ~+.a 

were frequently noted. Sand pas9alum, wild ryegra.ss, 1Udde1l1 s se.11ecio, western 

daisy flea.ba.'!lo, prickly pear cactus, partridge 9ea, ~-rt.1cca, loaf.la, and lespcdeza 

were also observed in the pasture. 

The southeast corner, near Holl 4, and the north corner, near Corral 1, 

had lol.4' dune~ and flat areas. Elsewhere in the pactu.rc the dunes were rc1oderate 

to hiCh (15 to 50 feet, abov,,;; the general base lovel of tho duneG) and were 

nmnsrons, frequently adjoining each other without :intervening low flat area;3. The 

physiogra:ph,y of the pasture can be obtained from the topographic mp in Figure 9 .. 
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The soils were principally TivoH loamy fine sand, Tivoli sand, and Pratt 

fine sandy loari1, wi. ~fl most of the dunes consisting o? the 'ri voli sand.. On tho 

dunes the sands were loose underfoot with b2,ro loose sand exposed in patches 

between t..rie vegetation on the higher dunes. On the low dunes the sands felt 

solid underfoot and were bou..'fld. 

~ and Dis.cussion 

Six species of rodents and one of' rabbi ts were caught in Pasture 18,. the 

species were as follows: kangaroo rat, grasshopper mouse, white-footed mouge~ 

cotton rat, pack rat,. harvest mouse, and cott,onta.il rabbit. Specie.s of snail 

marr,Ba,1.s not taken., but present on the range, were pocket mouse., tr.._irteen-lined 

ground squirrel, spotted ground squirrel, pocket gopher, jack rabbit, and least 

shrew. Pocket mice were seldom caught and, 11.ke tho least shrew, usually oriJ.y 

with Museum Spec:.tal traps. The ground squ.:i.!T'3lg were i:a hibarnatir;u; jack 

ea.te.hing pocket gophers. 

The quadrats sites we:r•e as followst ona 011 a low fiat area, one on a low 

dune, six on moderate dunes, and three ou hlgh dunes. Tho diat:ribu.tion seemed 

to fo.rm a representattve sa:mplo of the pa.,::ture. 

The data for the catches on tho various cu.a.drats are nresented in Table 21. 
h, . . "" 

From the eler11en quadrat,s the total catch of rodents (includit1g the cottontails) 

was 167 indiv:lduals f'or an average of 15.2 per quadrat. Comparatively good 

catches were obtained from al1 quadrats except the one on a low flat area 

(Quadrat 11) and o:ne on a moderate dune (Quadrat 6} ~ The low catch i:l:1 the 

former substantiated data fl .. om other pastures ·1,,.rllich sh.ow a low rodent popula-

tion on the low flat, areaz w:ith tight soil. Quadrat 6 was diffe1~ent than. an_y 

of the other qua.drats as it was on a moderate dune with rather tight soil; 

had a moderate crown density; was 1nod.era.tely grazed; and contained very little 

sand loveg:ra.ss. Which of' these ~~iations, if any, was responsible for too lw 



Quad.rat wo_ 1 3 4 5 6 7 9 10 11 

Dune Height loH moderate moderate moderate moderate mode:i"ato high high high moderate flat 

loose loose loose loose loose nioderata loose loose loose loose tight 
Soil Sfu"1C1 sand a and sand St:L'l'ld ·hi·.,.ht 

~ sand itl sand. in sand in sand 
patch.ea patches patcl1es 

Crown Dsnsity moderate high. moderate high moderate moderate low 10!.J moderate mod.era to high 

Grazing 
Intensity lieht light light light moderate :moderate light light light light Ugh~ 

Dipodomys g 8 13 7 9 1 20 13 6 12 

Onychomys 5 6 3 2 3 l 3 4 3 2 

Pe:romyscus l '· 3 l 3 

Sigmodon 4 5 1 1 

Rei t.}irodcntOD\YS l 2 l 

Neotoma 1 

Sylvilagus l 

X 1 l 1 3 3 
~ ....... ~~-

TOTALS l.5 20 16 15 14 4 2ft 19 15 19 2 

Table 21. Quadrat catches from the lightly gr~ed pasture {Paat'tlre 18) using rat traps and a 
grain bait l'llixtW:'(h The traps were operated f'lw consecutive days and nights. 
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167 



rodent pop-ulation is fa matter or conjecture, b';.1-t, it has been noted that a..'"'eaS 

with abundm1t loose sand and the accom:pa.nyi:ng sand lovegraas gave good catches 

of rodents, particularly kangaroo rats. The catchen for the other fivo quadrat.-s 

on moderate du.nos averaged 16.!3 individuals, and tho average cntcn from "t,ht:i three 

high duwes was 20.6 per qua.drat. These figures i11dic:::\te a higher pop·alation on 

the dunes where ther,:,i was abu.ridant loos0 sand and a rnoderat~ to low vegetative 

crown cano:gy. 

Kangaroo ra.te were taken in all qua.drat::;1 e;;;cept, Qua.drat 11, whicii waei on 

a lov flat 0.1·ea, and only one individual was caagb:b in Quadra.-t 6 winch had. th'7; 

characteristics as pr-cviou.sly described... '.£'he uniiiials seemed to favor u:r;,es_s 

with ex-posed loose sand. in patche;::. and a moderate to light veget,3tive crown 

cover, The average catch for ths thre0 high dunc.;;s on w"tlich these o.onditions 

wero present was 12.6 and for the five moderate dunes with loose sand it W8$ 

9.8. The kangaroo rats were -the most co..."1mon i~oa.ent and comprised 58Gl pa:.> cent 

or· tho total catch., 

Grasshopper mice were takon on all. quad.rats savo one arid no apr,aarent, 

reason, other than chance, can be n.dvauced tor its absenco fro:m the one qu.ad:rat. 

Tha average cut,ch por quad.rat for the eleven quadrats was 2. 9 indiv:idua.ls and 

the catch. of grasshopper mice represented 19.2 por cent of the total catch of 

rodents from ·l;..-Z.10 pasture. ifo correlation. wa.s noted i11 t."1e d~Ptributio11 of the 

species wit..hin Pastura 18 and it seeined to i::o;.;e a uniform distributi011 pattern. 

White-focrted mice were taken in five of the quadra.ts ru1d three of these 

were on high dunes. 1:. correla.tio:n seemed to be i11dic.0;1ied oo'tween the higher 

dunes and the catch of this species. Other trapping has demonst.rated that the 

rat traps a.1~e not very efficient in catching -whi te-:ro:0ted mice bu:t this does 

not invalidate the higher catch on the higher dunes in P a.sture 18. Host or the 

data from the other pastures shwed ·the revor3e cf this co:t'l~elat.icm,_ or-,- that, the 

white-footed mice were mo:i.~e common on -the moderate and low d.unos whore a dense 
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.of trie ectton rat rn.,;tch 1·ia$ token f'rnn these bro quadre.ts. The third wt:iJc~ on a 

Tho catches of harvest mice and cottontail rabbits were too low to be 

significsnt,. The rat traps arc too larie atid innons:itivo to c.:itch a. roprosonta-

the.re population of hf'J."vest, :raice. The singlo catcheo of a cottont,?.il rabbit ar.id 

of n. pack rat Sttbsta.ntia:te field obaer'li"at:i.ons which indicate n low population 

of bot!1 species. 

Each o:r tbe qnadrats encloaed 0.5 acres and the average species catches 

por qua.drat have ooer1 conoidersd a:a absolute population. The avorasc populations 

per a.ere 1:er species have been obtained 1:r'J multiplying .the average catch per 

sped.es per <r,.is.drat by two; and i:.'.",o result uao multiplied by the acreage c.f the 

pactu.re (21.3) for pasture p.opuJ.at-ions:. Data are pres-ented for all the species 

ta:tetl to e:nnbli:3 later cor.:iparisons of populations.. !t is not 1Jeliewd tha:t tlwse 

figures represent true populations except for the 1--r:angaroo rats and possibly the 

cot-tontc'til rabbit.a a.nd pack m-tn. 'rho t~rpe of bait and kind of trap t-rerEa: n,ot, 

eonduc::i:v~ to tiling &.11 i11di viduals of all specie a present in the pasture .. 

Table 22 presents the per a.ere and pasture popu1atio119» 

Elovsn quadrats were operated five conr~ecutiv0 days a."ld nights i11 a lightly 

grazed pe.sture.. Rat traps and a wain bait were used. The quAdrat oite-~ 



Ave1~ge 1mmbor 
por aero 

Paotttre 
populiat,ion 
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Table 22. l?oden.t :popi~1la.ti:0iCl.3 lX>!t acre and. pasture popu­
l11tiona tor fltLsture 18. Dr:1.ta ai<>e h,1se:d ou ll q.ua.dro.:i>s opera ... 
t,cd with re, t traps. 

l.16 
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consisted of a low flat area, a lou dune, su:: moder.ate dunes, a:nd three high 

dtmcs. Six species oi' rodents and 01'.te of lagomorph. uere t,31mn a..'lld the catch 

averaged 15.2 per quadro.t. Eangaroo rats com.prised 5$.1 per cent of' the total 

catch and grasshopper rn.ice, 19.2 per cent. High populations of kangaroo rats 

and white-:too·tcd mice were correlated with the high du.'1es. Grasshopper u'li.ce 

had a wide-spread distribution and cotton r:its wero allied to a high vGg<~tative 

crown density. 

PASTURE 17 (MODERATELY GRAZE.'D} 

Descrii;,tJou 

Pasture 17 uas under a range m.ruw.gom0nt progra-n of moderately g"'Y.'azed, 

continuous, yearlong range use. Excluding the refJeedcd. pastures, it was tb.e 

most north.westerly pasture on thG range, and its location and bounds: are show·.a 

in Figure 3 (p. 29). In size it was 160 acres. RecNmaissancen ttere made 011 

September 30 and October 6, 1949. 

As a whole the piwturc. was 11~otlerat-ely erazed with a good stand of gras11 

and abundant. grass f\~11.i ting stalks and dried forbs present. In the northeast 

corner near Corral 1 rather heavy grazing had nccur:z,ed. Tho pasture was more 

heavily &:_{razed than Pasture J.u although there were dunes in tho west half that 

had been ver:.1 lightly r,razed. The Grazing Service range use classificati.on 

wotdd have been "light. n 

The fall aopect consist:,ed of the .gray-green of the sagebru:Jh, clumps or 

purplish-tan f'ru.iting stalks cf sand lovegrass, the browns and tans of frt1iting 

stalks of othE>r srasses, and the light grey ot scattered stalks of annual 

eriogonum. In the low arears:: t-r.i.th tightor soils the yellow-green of horsewee-d 

predominated. 

Sand sagebrush and sand lovograsr; were ve~y ab't.1.ndc:,.nt as wo.s blue gramu 

locally. Stmd bluestc:m, li t,tle bluosteicl_, s~nd dropsecd, and a:rrnual eriogonum 

were cor;;:Hon wi t..h horscweed and rai~rced comncn locally. Swit.chgrass, ui1d 
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ryegrass, i11diangrasi:1, sideoats grama, pricldy pear cactus, partridge peia, 

ill-scented sumac, shouy gailla.rd:i.a, dew flower, western daisy flea bane, loasa, 

sand plmc; broomweed, lespedeza, and .A;P.lo:ea2pus diva.ricatu.s ware also present. 

'?here waft no tree growth~ 

The te:tTain was essentially the dune formations with 1ow areas of tiaht 

soil betHcen the dunes. Tlle hig'llest dunes (25 to 1;,0 feet) wore in tho w0st 

half, with mod0rate dunes in the south ar"'ld central portion, and low dtmes ill 

the northeast. 

Soils were sandy ,!ith Pratt loa.-ny fine ;Ja11ds in the northeast and Tivoli 

loamy fine sand and Tivnli sand elsowhere. The Pratt loamy fil10 sands were 

tighter than the other types and had more blue grama and less sand lovagra,ss .. 

Data .ar'1d Discrission 

Eleven qua.drats were operated in, Pasture J;/ and tho following species of 

ma.m:mal.s uere oaug):lt: kangm,"oo rat, gra.oshopper mouse, wh:tte-footed mouse, 

cotton rat, harvest mouse, a.."1d cottontail rabbit. Othe:1:' spec:te3 which may 

have been rn~ese1'lt in the pasture and not takcm i.'1 the traps uare ground squi!'Tels, 

pocket mice, least shrew, pocket gopher, and jD.ck rahbi0t. The traps, bait, 

:method, or other factors, pre\reitted the t.iling of those species. 

Table 23 presents the data. for Pastur0 17 rel.:J.tive to the catches ln the 

qua.drat~. 'l'he qua.drat sites wer~:, one lou dune, six r:1odera,k) dune,s, three hig,.1. 

d1mor:::, and one low flat area between dunes. The high.est c~tches were obtained 

frmi thG high dunes and avcrac;ed 21;.3 individualo. An average catch of 12.9 

indi vlduals was taken .fron the modcra:te dunes. The low flat area had the lowest 

catch of a.'ly of -tho quadrats. The average c,:,tch f'or all q1,;;_s,dratG -was 15.l 

individuals and the total was 167 Hhieh is identical Hith the tot,al oe,,tch from 

Kangaroo rats had an incidence of 100 per cont and cor:1prised 62 per cent of 

the total -:!atch of 167 individuals. The highest catches were 1:1.ade on the high 



Quadrat Ifo. l 2 3 4 5 6 7 9 10 
·~·---- ' - -~ ........ ~-.- --· ;:.;s4_··- .. -

Dune Height low mod orate moderate high modarato high high moderate moderat.e moderate 

moderate looze loose loose loose loose looae mod.era to loon121 loose 
Soil tight s;1;.nd. sand. sc.ud in. sand sond in sand L11 -tight sand smid 

patehes pSt.tches patches 

Crown Density moderate moderate [Jt;~}.·:~-:rt·t~ light moderate light light moderate light moderate 

Grazing 
Intensity moderate rncde:rate lig.'lt light light light :moderate light light lig11t 

Dipodomys 4 l-4~ 6 19 s 14 19 5 11 3 

Onycho~rs 3 3 3 2 ., 5 5 3 2 ; 

Peronwscus 3 1 l 2 

Sigmodon 1 

Rei throdontoJl\Ys 1 

Sylv.llagus 1 

.I 1 2 5 3 l J. 
-~ -

TOTALS 10 18 ll 21 lls,. 25 27 $ lL} 12 

Table 2.'.3. Quadrat catches from the mode1•ately grazed pasture (Pasture 17) using rat traps 
and & gi~ain bait mixture. The traps t.Jere operated fivo corwecut,ive days and nights. 
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dtu1es and the lowe:1t cat.ch f~·om tho one quadrat on t,he lou flat area. Catches 

vm:·iBd within tho mocforat'-1 dunes but generally e. higher catch of kangc..roo rti,ts 

us;s takm1 ?:r·oE:1 qu.l;".drats u:l th a bu:n<lcmt loose sm!d and sand lovograno, and lower 

catches in quadrats with tighter soil:s 0.11d. n0re op1aci00 of miY.ed &,Tassos. 

The incidence of grasshopper m:'lce was 100 per cont and tt was 23.4 per cent, 

of the ·/c,ot,tl catch. Iti1 distribution was rather uide-s:pread and did not scom to 

be correlated with axiy tnrticular habitat. 

The numter-s cf' otlwr species caught wore too small to be significrm ·:,;. 

Average per ac1;-o populations and 1x1sture 1::opulations have bee-n computed 

and a.re prosented in Table 24. 

Surnmar;z 

Eleven qua.drats wera operated in a. n.1oderately [;razed pasture with one on 

a lou dune, six 011 moderate dtmorJ., three on high dunes, and one on a flat a:rea. 

The highest rodent catches wore fro:'l tho high d'l.u10s ruid the loiJest fron the low 

flat a.:rea. Ka::xgaroo rats and g:i:>nsf;hopper mice together formed C:3., 1~ per cent of 

tho catches.. The pastu.ro p:·opulations 8..nd per acre population for each species 

uere corc:putod. 

PASTURE 21 (OVERGRAZED) 

Descri1:rciou 

Past,uro 21 uas nm1age-d as an o,rergrazed continuous yearlong pastu.re. It 

was 107 aeres in area and for location see Figu.,:,e 3 (p. 29). Reconnaissances 

wero ma.de on September 28 and October 7, 191~9. 

Although managed as an ove.:rgrazed pasture the :forage in t.11.e pasture was 

not severely grazed, and the Grazing Service range usa category of llclosell 

uouJ.d aptly apply. The fora.ea had been cropped. and the cropping was particu­

larly noticeable on the du.11es where sa:11d lovegrass was oaten back to the tops of 

the sagebrush. Grass fruiting stalks were much le$s abundant than in the 

moderately grazed and lightly grazed pastures {Pastureo 17 and 18) and fewer 



Dipodo• 
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Table 2J.,., Rodent JifJpulations: per acre. and paatura po:pu .... 
latf.,Olla. fbr· Pootu:re 18~ Data are baaed on. ll quadratn Qpara;.... 
tad. u-1 th nt tropa. 
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f'or'bs trero noted. Due to tho close crop;)ing of the y·agcta:c.ion between tho sage-

brush one could readily ,,,alk befaireen tho clu..mp8 of sageb-ru8h. a.:J contrasted with 

the lightly grazed and moderatelJr grazed pastures where the grasses on the d'l.llle;J 

wore as high or higher than. the clumps of sago. Vegotath-a crol:f!'.l density wac 

light to modvrate .. 

The aspoct wa::; the gray-groe1:1 of tho sagebrush wtth the light &,"Tay of annual 

eri0go11um, brown::;i and tans of graaseo, and on sone dm1es the purplish-tan of 

sand lovogrn.ss ,;,tas evident,. The lou areas between tho dunes uere characterized 

li ttlo horscueed wan present on tho loti areas &,3 contrasted with tho modero:l:ioly 

a..~d lightly 1;,razed pastui"Bs. 

lotJ' ~:rree,;::~ between tho <lt.merJ a11d the low duoos. $Pnd bluestem, little blu.ostem, 

sand love grass, and ro1nual eriogonun were coai1011. Sand paspalum, sand dropseed, 
--.., __ _ 

switchgrass, indim11s4rn.ss, horsewoed, b:i.'oomueed, dew f:lower, yucca, showy 

gaillo.rdia, western daisy fleabane, partridge pea, prickly pear cact.us, and 

Jq2lopam>~ di varicat.us uero present. 

Modcra.t,G dunes prevailed ill the north. portion of the pasture with low dunes 

and extensive lou flat ar0as in the nouth portion. The topogra.ph.1c rnap, 

Figil!'e 9, indicator::1 the terrain. Ho dt.m.os uere a.<:i high as the highest dunes in 

the other pastures and the max:i.mU! dune height in Pasture 21 was about .30 f'eet. 

Soils wore se.ndy aP .. .d loose on the dtmes but tir;ht on ·the low flat areas 

and sone of the lou dunes. ThoGo tighter soils were most likely Pratt loa.1tr 

fine sands. Blue gx-ama gruss prodomin,9..tccl on such areas. The other soil types 

were Tivoli loaro;;r fine sand, a.rid Tivoli sand. 

~~Discussion 

The tr:..1po were baitod and q0t on Decomber 12 and where ehecked ~md t>ebait.ed 

on Deee)lbor 1.3. Due to illnes~ no worl:: was pcrfo:rr:ted on December 14 and the 
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tre.ps ttere no't- checked and 1-obaitod. until the 10th. Regar-dloss of th0 variation 

in procedure the period of operation uas the same as in tho other pas-'.~-J.res, 

that is a f:i.vc--day and -night trapping period. The data obtained will be used 

as if tho lapse in operations had no<!:; occurred for des pi to the ta.ct some of tho 

traps ware not available to rodents on the night of December l4 ( they cont--'1.-ined 

dead i:a.divldua.ls from tho night o-r December 13) ~"'ld no rebaiting was done on 

December Ll,, the data for the trapping period were higher tha.'l from any other 

pasture. It can be considered a. ninimum fer ::,usture 21 under the procedure of' 

trappinrg used in this study. In addition Quadra:t 5 was not checked Ol'.l. December 15 

but e.s the catch would be a min5.rm.un fo.r the five--d.ay and -night trappi1\_g pedod, 

tho data have baen used a.s if' all the traps had been in continuous operation. 

Eleven quad.rate were operated in Pasture 21 a."ld were dist.ributed as follows: 

one er.1 a low flat area, four on low dunes, four on modcrato dunes, and two on 

high du11os. These quadrat sites appeared to be r0pr0aent,1tive of the paotnre 

and may be considered a fair sample of the terrain .. Tho highest rodent catch 
/ 

was ta..1t011 f':rom the high. dm.1es ui th no particular difference between the average 

catches from the low du.11.es. and moderate dvnos. The low flat area had a catch of 

ll which was ui1usu.aJ.ly high for such an area. 

The tr•apping de.ta by qua.drats are presented in Table 25. A c.9.tch of 1g6 

individuals for ru1 a.vorage qu.adrat catch of 16.9 uas obtained .. More lndividuals 

we1"e t9,ken i'rora Pasture 21 than any of' tho other five pa.stu.r.es proviously reported. 

'I'he species catch consisted of kanearoo rat, grasshopper mouse, harverrt mou.<Je, 

cott.on rat, m1.d pack rat. As Museum Special traps were not operated in the 

pasture the smaller- rodc:.:1ts wore not taken in representative numbers. 

The com!'lonest rodent i;alwn uaa the 1m.ngaroo rat which had an incidence of-

100 per cent, an awrage per qua.drat, catc!, of lli.li,, and comprised 8.4.9 per cent 

of all individuals ca.ken. The highest catches wer,;;; from ·th0 tuo high dUt'les with 

light ,regetat:1.ve crown canopy and loose sa2:1d in patches. 
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"l'a:ble 25. Bndent catches ui·th ra.t tra:pn ;f\'om ele,ren quadl"t?.t,s crporatod. fh>r,J. days and :tti.ghts 
in Pastnro 21. 



125 

per cont. The avi::n"'age per qtu.Klrat ce.tch was 1.? per cont and the species was 

10 pe1~ cvnt o:f' the total catch. No correlation uns noted in t;he distrihtttion of 

the er\ tches and occ:urrence seemed to be wide-spread • 

have h.:JeD. co.rr~ate<l 'ltlth a loirer vegc1tr,tive crm,m density due to grazi:uc. 

The pc2:• acrE) a1:1.d pac3tu.ro popv.lo:t.ions f'or each species ha;ve been computed 

as in the other p3stures and ar0 '.f)J:'.<')Sonted in ':fable 26. 

Elevo11 quru1rats 1:10.ro opr~rated in an ovcre,Ta3ec1 pastu.re and five spec:i.<:}s of' 

1·odents were cau,ght. Tho total catch was 1IB6 indi vidua.la which wmJ higher than 

f'roD a.ny other 1,astu1•e on the range in Hhich quadro.ts uore operated. The average 

c2,tch per qua.drat was 16.9 rode1l'to. E,angc.roo ratr:1 fo1-.-.:n.od 8!}.9 per cont of' the 

total catch and grasshopper mice 10 per cent. Per acre and past1we populattons 

COMPARISOW OF HODENT POPULATIONS IH LIGHTLY GRAZED, 

110DERATELY r..RAZED, AND OVERGRAZED PASTURES 

The effects of the grazing intensities (lic;ht, mod.0re.te, and 01,,..·ergrazed) on 

the, rodent species and popula.tio:nr3 uill bo e:,cplo.iued from the r,5Jnl11 ts of traPI.'ling 

data. 1'he methods of procedure used in each pasture were similar, except as 

noted for Pas'tu.re 21. As the pastures were of' different sizos it has not been 

considered desirable to directly compare pasture populations. The r;lost important 

influence on rodent numbers was the heig1.1t of the dunea a.?J.d their attendant 

YP..riations in coil and vegetation.. Thcrof01."e the nost feasible m.ethod of compari­

son wa~ to comr>are the rodent populations on similar quadrat sites in the dif­

fGl"€Ert pastures; the;!;:, is to cornpnro t,1:lo data from the noderate dunes i:n each of 
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the pastures, the high dunes, the low dun.es, and the low flat areas. Under this 

Inethod there appeared to be only ono vrtriable-the grazing intensit'J which varied 

with the pastures. 

Victor Rat traps were the only traps u0ed in Pastures 17, 181 and 21, ai,d a 

g-cain 1.uirlure the only ba.i t~ The sml\ller rodor.t"'3 were not readily c::rught in 

the rv:t traps and under the methods uoocl only two species; the kangaroo rat and 

gr-e.sshopper mouse, were taken in qu.a.titi ty. The dr)~ actually present the effects 

of grazing intensity on kangaroo rtits and grasshopper mice uhich were nuneri­

cally the lilost important rodents on the range as evidenced from their percentages 

0£ catches in tho pastures. 

T,1.ble 27 presents the compru·ison datG f.'or the qua.drat sH,os in Pe.stures 18, 

171 -'.lnd 21., The p2i.stu.rc 0rrazing intensity catcgorJ is for tho entire pasture 

as managed by the S0uther11 Great Plains Field Station, regardless of individual 

qua.drat variations. It should bo rer.J.enbered that the grazing intensities in 

all paatm"'es were actually 1:i.ghtcr than the classifications light, :moderate, and 

ovcr·grazed, and cc:nformed closer to the Grazing Service range use classi.fications 

of slight, light, and closo. The figures in Table 27 represent the average 

quadrat catchetJ :tor the :particuJ.o.r sites and pastures. 

Although only Viet.or Rat traps were used in the stud.v, thus eli::i\:'lnating 

the posGibility of catches of' sraall 1~odents which cou.ld be used f'or conrputing 

actual :)opulations, some of the smaller :forms were taken. These catches of the 

sr~alle:r rodents do not distort the data for con1parison values as the chances of 

catchin& the small rode11ts were oqual in all. o,.uadrats, at least in :respect to 

traps, bait, and proced1-u-e. 

Exaruwation of' Table 2? shows an exce11.ont correlation between rodent 

catches and. dU);lO heights. Regardless of the grazing i:ntensi ty, the hi&b,ex- dunes 

produced tho highest, catches of rodents. '.!?he datn are particularly oignifica1xt 

when t..i'lo low dunes and inoderatf:i du.'10G are considered collectively and this is 
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permissible an ti.i.eir ecologica.1 oonditi011s 1:1ere essentially the siuno. The corre­

la:tion holds fer C$.Ch pasture !'El[?~rdlens of the grazing intensity within the 

!)l;wture, and is al:30 applicable betueen p11st.,.1re}:;. For instance the average 

catch of all spo.cies on high dunen in Piistu:~e lEi (li[_;;.'ltly grazed) waG 20.66 

which is highe1" than aey avore::ge c2:tches of all 1:rpecicr1 on. moderate dunes, low 

dunes, or low flat areas. Tho superiority of tha high dunos is due to the 

higher catches of kangaroo rats on theae sites. The exposed looso sand i:n 

patches and open condition of tho vogotativo crmm canopy evidently provide 

fnvorable I1abi tat f 01.. this species. The gl"afmhopper mouse did not show acy 

a.ffird ty £or a particular quadrat oi to but seonod t.o have a wide-spread diotri-

bution. Th0 co.rnivorons habits of th0 s;.-1ecios alHod uith rolatiYol;r high 

mobility and la.ck of definite home range, riuy e:qilai:n. the universal distribiJtion. 

Considering tho remuinine; spocios (Hhito-roDted 1;1cuse, cotton rat7 pack :rat., and 

cottontail rabbit) collectively, thoy were rioi~o abu.,""l.dant on tho moderate and 

loH dU11es than on the high dunes or lou flat a:rea,3. 

Tablo 2H has been conrpi1ed for each pasture by o.dding the average 2:ier qu:a.d­

rat speci0n populations for each quru:1rat site. For exarnplo £'or Pipodonwq u1 

Pasture 18 the i"i[r..2.res o.o,, [$.O, 8.33, and 13.00 uero added to 0tive the sun. of 

29. 33 which has boen used in Ta bl-e 2fl. Tb.e da.ta in the table show that. the 

highest rodent populations,, tak:en as a wholo, wer,D on t}1e overgrazed pasture 

(P.ttsture 21}. The correlation is also applicable for lra.ngaroo rats an a species .• 

In fact :l t in the hig!:1 kangaroo re:t populattons in the ovm.>f:,Tazed patrture thctt 

r.lakcs the first otatomont possihlG, and thercfcro the t.rue cor:t'(Jlation is that. 

the highest poJiulation of kc;ngeroo rs.ts occurred in the overgrazed po.stu.rc. 

Grasshopper r:dce uere more abundant in the moderately g-razed pasture than in the 

lJ.c:~tly grazed. m1d overgrazed pastures. The meager dn.t.'.1 f'or ho.I:vcGt mice~ and 

cotton rats indicate higher populations on lightly grazed y>aot.ures. 



Pasture Ilu1-11ber 16 17 21 

Grazing 
L.,•'-on<:<i ty ,..t..A;:;-.c.;.~ ..... light moderato overgrazed 

!Jo¥ 0~ Jo Quad.rats 11 ll ll 

Dipodonws 29 • .33 30.16 5'7.25 

OnycllO!lzy'G 12.).3 15.33 6 .. 75 

ReithrodontOl!WS 1.5 .. 17 

Peroowscus 3.33 .3.83 

Sigmodon 1.99 .17 .25 

1'!eotoma .17 .25 

Sy1vi1E4,"US .17 .17 

X ).5 4.5 2.5 

TOTAU 52 .. 32 54.33 67.00 

Table 28. Comparison of average pa~ture populations for 
each a~oies. The data wero obtained i'rO!ll the ave1"age rodent 
catci1es per quadrat for each qua.drat site as presented in 
Table 27.. lllotc t..1-ie high ce.teh 0£ kangaroo rats in the over­
grazed pusture rold the lott cateheo. of' harvest mice. and cotton 
rats .. 

130 



131 

The ver'<J important ccnclo.aion that ·tho influence of grazing i.ntcnai ty on 

rodent popu.lations varies with the indiv"idunl rode11t species is clearly evident 

f'.ron the data in Table 2?J. Tho statement ·hliat highf:ir populations of rodo:uts 

occur L".l. overe;razed. pastur('.m should not be GE:fJoyed n .. '11.ess pm:ti-cu.la.r species 

a.re indicated. In th.ill study it has been ohow·.t1 that over-crra.zing at least up 

to a eertain point dooc produce high :popula.tio:ns of kangaroo ra:ts but not 

necesGarily of all rodent sped.es. Cotton ratr:i are found in greatest nu..•11bers 

in lightly g-ra.zod or ungrazed pastures and a:r.•c, 9rac'tically non-exiote:nt in over­

grazed :pastures. High populationn of gras:-1hopi:icr :1ico seencd to be e:orrelo.tcd 

wl th Elodera:te gr;;tzing but tho species waf:l obtt.1inod in all pastures a:.nd on almost 

81J qua.drats. Tho ::i,t.atement, tl1a·t ovorgrazing increases rodents in :tallaeious 

for overgrazing favors some sp0cies o.f rodontc a."1d is detris'lont3l to oth'9rs .. 

Summary 

A compa:r·ison of population data. from quad.ra:t. trapping in. li3htly grazed, 

moderatel;r grazed, and overgrazed parrtures is presented. The highest rodent, 

popn.lat:tons occm·red on the lrleh dun.es uith crpo1,.tGd loose sand in patches and 

the lowest po11t1.lations on l0t1 flat areas l"Jetwoen tile duneo where the soil waa 

tight. The high popalations on the hig'11 dunes are due to the high populations 

of kangaroo rats on these dunes. Kangaroo rat3 wore most abundant in the owr­

~azed pasttlJ:'es. The few data obtained on harvest mice and cotton rats shm10d 

footed mice had i:).:icir highest popu.la:bio::.-1;:; iu mod0:r-atoly ~ed p,:1.stu..1"e. These 

statements clearlJr indicate that the of"fcct of grazing intensity on x-odent 

populations varies with the individual species. 
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One of tll'B objectives of tho 1:r.resent study has beeu t.o compare t..he exist-lng 

species composition and populations or rodents and lagomorphs on the Southern 

those obtained b<J Trowbridge in 1940 and 194.l; before the start of the g,.-azing 

Trowbridge did his studies in 1940 the range wa,r, 1.mifornll.y grazed t,!"lth blue 

gr2 . .ma a.ncl sand dropaeed the predominate grasses.1 During 1941 the range was 

entirely protected from grazing and was divided into pastures from 50 to 200 

acreo in extent. Except for replicate pastures each pasture has been under a 

diffE'.lrent grazfog intensity oince that. time. In 19'.0 Trowbridge tested various 

quadrats and lir10 trap methods in Past.urea 17., liJ, 19; 20; 21, and 37, .i"inally 

concluding that the one-half acre qua<lrat of 2:1 rat traps was the most satis-

factory. The wo:rlc in 1941 uas principally cmlf'inad to PasturGs 17, 18, 20, and 

Ink~state High.way 28.3 on lands own.ed by the Irish Syndicate F..aneh. The first 

yearts work (l9~.0) follo11ed tho poorest growing sea.non on record at the Southern 

Great Plcir.s Field Station. Hm;ever, at. the time the work uas perf.'oruod a "vettt 

spell began uhich even.tu.ally proved to ba th.a wettest year on reeord and the best 

grouing season. In 1949 the growi:ng season was exe..ell-ent with amr1le rainfall. 

1 a • C. Smith$' f'ormer ly of' the Soil Conse1--vation Service, in a personal 
into:..--vlow otatod that sand lovegras:a was tho predom.iuate grass at thia time,, 
al th.ough TrmlbridgG has failed to mention it. Certai:nJ.y t..'lio species was present. 
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The investigations i!l 191~9 wore conducted mairuy in Paotm•(J:1 17, 18, 19, 20, 

21, and 21, but, as a bait differe'..\Tt fJ}om that, u::::od by 'l'rowbridge was er,~plnyod 

i11 Pastures 19, 20, a:<1d 2/:,, 011.l~t the d,:.ta. from Pasturc~s l?) lS, arid 21 will oo 

used for comparison. '1'h0 bait in the latter thr-0e pastuxcs Has a grain mh..>tu..r-c, 

·l;l~e same as used by Tro1·tbr:tdc;0. 

Essent:tall:7 the rodent S:)ecier; tnko~1 on the range hy Trow1:n:·ldge nnd t.hose 

taken in 1949 were tho sa1:ao, n,amoly: ka.11.rraroo rat, grasshopper mou.se, white .... 

i'ootcd mouse, harvest mouse, pack rat, cotton ro.'l:., silky pock0t mour;e., pla.il1s 

pocket mouse, a:n.d cottontail rabbit. no spott.eo. g:round sqniri--els were taken by 

Trowbridge anr3. none wa.,} taken in 19!,,9 in Pastures 1'7, 18., and 21 during tho 

period of' op,,n~at,ion cornpare.ble with Trowbridgo 1s (lu,to Hovember a:nd December) .. 

Hoi1cver spotted [;r'DLmd squirrels were ~·iken by tho ~..rritor in some of the other 

pastures in Octobe:t• and early November of 1949 a.'1.d l·1cNu.rry {1942, 194,.3) al.co 

trapped t..r1is specieti in Juno. Tho lack o:f' spot.·Gcd ground $qUirrols in the 

catches by Trowbridge and in late November and Decer:lber of 191.:-9 war:,, due to it,;; 

hibernation~ Likowiso tho thirteen-lined ground sq_u:1.rrel uas present on tho 

range but not trapped by Trowbridge nor the pregont m·i tor. llcl11urry cat!fJht, 

th:1.s species in June of 19!~ and 19.(2, and other collecturc.J hav0 foJ~ea spocime:r.i.n 

fr-om tho ra11gc. The thirteen-l.ined ground squirrel also hibernates. Trowbridg-a 

trapped no cotton rats in 1940 but did take the opec:les in 1941 and it was falmn 

in a.bm1do.nce in 1949. Pocket gophers wore prese::1t. during all :9eriods o,f trapping 

as we:ro jack rabbit::1, although but one of the f,_::irmcr, and none of the lat,tor, 

wero caught i.n the trap,3. Th0 least shrew was taken w:i. th Huseum Special traps 

in 19li9, but wao :not take:n by either 'i'rowb:ridge or Ncilurry, although tho latter 

found one doad in a post hole (Mcl-ltU"l"'Y 1942). 

To compm.~a tho species iJopulations on the :rang.J for the trapping periods of 

1940, 1941, and 1949, '1:able 29 has been compiled. All data are foi"' Gan.d dunos 

only and do not include tho areau of· tight soil. Trup$ which were missing from 



Year 1949 1941 1940 1941 control 

Grazi21g varied with grazed 
Intensity pasture ungrazed uniformly grazed 

Dipodcmys 12.6 21.,3 16.0 22 .. 8 

Onychomys 2.7 2.7 l.S l.S 

Peromyscus o.6 trac.e trace 0.4 

$igmodon 0.4 2.4 

Reithrodontomys 0 .• 2 o.J 0.2 

Neotoma 0.1- 0.2 1.5 o.6 
Sylvilagus O~l- o .. l 0.7 0.5 

Perognathus o.6 O.l 

Table 29. Average quadro:t catches of sm.all mammals f'or 
19/+0.:, 1941., o.nd 1949 from tha Southern Great Plains Experi­
mental Range. 

13!~ 



qua.drats and riot, f'ound were eorwiderod us ka11garoo rat catches aG Trowbridge llad 

crn:nputed hiu 1940 and 194.l data in this murmGr. 'I'he 1949 data t1re based on 

thirty qw1drats on sa.t1d dunes, ·oon oach from Pastures 17, 1I3, and 21; those for 

19!:.l on 3,~ qu:a.drats; and -thos~ for 194.0 on 29. The 194.l control consisted or 

ten one-half a.ere qu.adrat:s located on an o.djoininr; range. The fi,i1u-e.s r,~pr,2+sent 

the average c-::ct tches per quru:lrat,. 

K@gs.roo rats and g:casshopper mice ra:::1ted fir:::;t, aJ!d sGcond in rru,'Il.erical 

impo:rtrmce ui th thi.:, kangaroo rats much :mare nu1nerou.s tha.11 any other rodont 

species. Due to trappins selrn:d;.i vity the catches of all the rodent species 

C(;lJlnot be ranked :n.u..11erica.lly for mouse traps or Museum Special traps, which are 

pm..~ticularly i:mitnble for ct:~tching the s,uallor rodonto, were not operated. 

Weverthclcr.m all drtta show that kang.?xoo rats were the most cor1m1011 rode:1t on 

Kangaroo :rats increased. from 1940 t.o 1941 on both the grazed confa•ol and 

ungrazed range, and had decreased sig,"Tiii'icantly by 19"t9. The increase i'ro.m 

191tO to 1941 was probably due to an increase in f'o.od snpply a:s a 'very favorable 

growing season was e:E;po:r·ienced in 1941 and th.e s1:ecics increased on bci"Gh grazed 

and u.ngrazod ranges. The rang-e as a Ul'"lit. was llkel.y heavier grazed prior to,_ 

aucl during, 194,0, presenting a more uniform condition and more ex:pcsed loose 

sa:nd. High populntions of: kant;aroo rats have been correlated with exposed loosB 

sand in patches as evidoneed by the trapping data. for 194.9. No a1)parent dif­

ferem.ce in population density on high and low dunes was dioccrn.ed hi 194.0 wl1ich 

would tend to indicate the overall grazing inte:1,1ity wa.s quite uniform~ From 

thene corro.iationo it. has been concluded that the successio11al tre11d of' the 

vegeta.tion, augr1ented by lighter (Zl"aziri.g, has produced a higher veget'.::.t,ive croim 

canop;n decreased the amount :::,f exposed loose ;1and; an.d concGquently decrc~asod 

the amount of E.m:Lt,able habitat for tho kan~n.roo rat. 

Grasnhopper nu.co i11c1"'0m1ed in ahundn...'lcc on thu ro:ngo i'rcn 1940 t,o l9J':,1 but 

remaL"led 'tho same on the grazod control, The ra:n,ge ropulations in 1941 a:nd 1949 



were the nano. The unive1"'sality or occur,rence of this species, its mobility, 

and carr.:i.h·o1"ons food habits make it independent of vegetation. Obviousl;,r its 

habitat rcquiremen:ts depend on differo!l't fact1)rs th~.n those o.i~ the other rod(n:.ts. 

Trr.:n.: '.':r~idge believed grasshopper nd.ce ·to bo 11m1--e co:cunon on snndy soils than the 

tighter soils but this was not corroborated in 19!:/). In i;emaral, t.,.here has 

bean lit,i;le change in the population of. the species. 

White-footed mice showed an increase in 19/,9 over th0 191 .. 0 and 1941 data. 

Trowbridge does not explain. uhat the cateeory t1tracet1 (Table 29) meano bu.t 

presumably it was some-:,1hat lesD tha.ri. 0.1 ea,tch per qu.adrat. This specie.s prefers 

a moderately or lightJ:,f grazed pasture to overgra::;ed QS the average per quadrat 

catches on sm1d dun.as in Pastures lis, J:7, and 21 wore 1.2, C1.7, and o.o rcspce ... 

th·ely. Therefore it is }Jrnbable tha:t the increase or veget1:.,.tive crown canop-3 

has been respons:i.hle for the increase of tho s:pecies f'ro:n 1940 to 1949. As 

only ten quadrats were operated in t.ne 19,~.l control, a catch of but two individ­

uals wovJ..d represent an. a:V'erago pe:;:• qu.adrat catch of O.L;, as given in 'l'ablc .2$. 

This number is too sn1all to be significant. 

Tho cotton rats increased from 191}0 to 194,l on t!1e re.11G-e, although none 

was taken in the control. 'These da.ta show t,h:9 preforonce of' this Sr-,oeies i'or a 

dense vegetative crown cow1r. A drop in popul~it!ons was 01..ro;:ie.rienced f"rom 1941 

t.o 19lt9 but the species has a.'11 irruptive population, p, .;sibly even c;,rclic, a.nd 

in 1949 there wai:i no evidence of a peak or :i low-:i:·e:r.her a normal population. 

It is not to be inferred tho.t a peu.1{ was ovidenced in 19/J. but the population 

may have reacted vigorousl~v to the increase Ln vegetatiw cr-01m density o.f 191:1, 

which was u.niform over the range. The d:H'forence in grazing presauros in 

Pastures 17, 18, and 21 would tend to show a lower popuJ.ation due to lack of 

u..'llifornd ty cf range conditions. 

Harvest :mice are another species which profer a donse vegetative crown 

cover so there was a..11 SXl;,ectcd increo.se f!•om 19/;0 to 191;,l on the range. An 
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L"1creasc o.lso 0CCU1T0d on ·t;he control ax-ea but, as with the whi te-f'votod mouse, 

o:nly tuo il:idi viduals were trapped. The populations for 1941 an.d l";)l-i,9 wer0 

about the saHe, averaging 0.2 indi,rlc'l'uals per qua.drat for tho JO qua.drat:1 in 

P"' '"'t·.,, . .,..,.,"' 17 lS . \AW J~1...,,,,-.,1 ,. ,, ..... , a;.'1.d 21, and o • .3 for the qu.adrats for 1941 • 

tho ten qu.a.d:r.ats in. thG lightly grazed p:::isttwe, hu,rture 18, had ar1 average 

Clxtch of' 0.4 harvest Ince. Again the unH.'ormity of the ran[;o in 1941 -u:1s 

likely respcnsible for n relatively good over-all cutch. Tho actual abv.:ndance 

of this species ia greater thi:i.n the dat0. in Table 29 would indicate, as has 

been shmm b;y catches with Kusew:n Special traps in other :)aGtv.r0s •. 

Pack rat populations experienced a decided decline from 1940 ti."> 1942, and 

from 191+1. to 1949. In all six pastures in whi-ch concentrated trapping was con-

ducted in 191,,9, only 5 individuals were taken in 8,910 trap nights. Pack rat 

dens uere very scarce on the range in 19!:9 being ma.inly co.ni'ined to the buildings 

about. the wellc and corr·alo. Grass ranges a:-:·e not particularly favorable habitat 

for the pack rat and likely a higher population cristcd in the forest and shrub 

growth along the Morth Canadian Rivor at. the south e:nd o.f the EJ~)eri:m.ental Ranee 

(w· 9) _ ig. ~ . ur.ny- there has been a docroase of :9ac};: rat.s since 1940 is not readily 

explainable unless there ha.o been a decrease in desirable shrub growth or other 

plants ~-:hich trere abundant during the d:couth yea.rs of tho L,rhc 19J0ls and 1940. 

It is ver-J possible that w.i t~ an increase in grass the brusrr,f species, excluding 

tho sagebrush, have decreased. Thero has been a t0nden.cy on th(gi range as a. whole 

to have a dense vegetc.'1.ti ve cro\.m canOFJ but t..11:s.t does not apply to the over@.1:'a.zed 

pastures t-thich too had. a low pack rat population i:a. 19!:,9. 

In lil:e ma1111er there had been a decrease in cottontail rabbits since 1940 

when Trowbridge considered them vory numerous. Usually cotton.tail re.bbits i:n-

crc:ase in population with a. decrease in grazing intensity but this correlation 

has not held for the Experimental Range. Iu 1949 cottontail rabbito uere cor.lnon 

in the cvm1inz around tho corrals and uells but at a.11 tir1es were relatively 
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ccarce on the range proper. The only explanation apparent for the marked decrease 

in cottontail rabbits is that they were at a high in an ir-.cu;?tiire population in 

1940 and a decline wo.s experie!e1ccd son.e time later. .Jack rabbits also experienced 

a like decline a.nd wer•e the least com1nor1 of any rodent or lagomorph on the range 

in 1949. 0.oly two or thro0 individuals were seen during the entire ~:icriod of 

.study. 

Pocket mice showed a relatively good catch in 191.l but war-~ very ocarce ir1 

lW,9, none being taken in Pastures 17, 18, and 21, although a few were taken in 

some of the other pas.tu.res. A si:ngJ_a plains pocket mouse was trapped in 191.:.9 

plus a few sillC!J pocket mice. Troubrid.ge had an ave:t'agc catch of 0.6 individuals 

per qua.drat in l9lil. and a.s those animals are clooely alliod ecolocically and 

taxonomicnll;jt to the kangaroo rat~ it would be eXt;Jactod that their reqt:drements 

and reactions would oo similar. 



FACTORS INFLUENCING TRAPPING 

OPERATIONS 

A tota1 or 80 quadrats were operated in Pastures 17, 18, 19, 20, 21, 24, 

26, and 28 using Victor rat traps, and Museum Special traps were substituted in 

22 of these quadrats after the customary tiw-day and -night trapping period. 

Rat traps were operated 10,000 trap nights and Museum Specials tar 1,188, mak:tng 

a total of ll, 988 trap nights. The total catch consisted of 1,192 individuals. 

UNDESIRABLE ANDw:.s A.ND ANIMAL ACTIVITY 

No i;srticular difficulty vas experienced in the trapping operations and 
• 

'Within the limits of the ability of the traps to take certain species the 

catches YSre satisfactory. Trapping in the late tall and early winter had the 

advantages of litUa interference by weather, and a miniJllum bait losa due to 

ants, grasshoppers, and small birds, which can be an important factor during the 

swnmer months (MoMurry 1941, p. 8). During the trapping period three wstern 

meadow larks, Sturnella negleota; one western lark sparrow, Chondestes granunacus 

strigatus; one lesser prairie chicken, T;ympanuchus pallidicinetus; and one 

unidentified species of bird wre taken in the traps. The prairie chicken, two 

of the meadow larks, and the unidentified bird were eaten by hawks, presumably 

the marsh hawk, Circus hudsonicus. One aalamamer, .Ambystqna tigrillllill mavortium, 

ws taken in one of the traps. 

Millipedes (Diplopode.) were frequent~ noted beneath am on traps in the 

quadrats in Pastures 26 and 28 and a.pparen~ wre attracted to the traps. The 

attraction could have been the dark moist areas beneath the traps or the bait. 

An individual was observed feeding on a piece or rolled oats at one of the traps 
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and easily mru,::'Lpulated a morsel nine 'by aix ,dlli:,1eters in size.. It~ \nouth pa:rt,s 

wero used to TiJove tho food item and itrJ grmiculc.te antennae moved 01.rer t:he fioce 

as if appraising the situation, Upon moving a trap and placing it a. f\JH inches 

fror.i exposed indi vidualn > the aniua.ls immediately crawled under the trap cviden .... 

cing a negati vc phototropimu. When grasp:;d with forceps they would coil thornsel ves 

in,t,o a spiral and assume an inactive or dead appearance. On some occasions niilli-

pedes were present on dead animals in tho traps which had been partially eaten, 

prosu.mabl:r by grasshopper mice. One spottod g:rround squirrel was found which had 

a freshl.y-..."'!a.de circular hole, about five milli.111eters in diameter, in the ab(r..>minal 

region. and did not show indicationcr of having been chowed b;y a rod011t. It. is 

po.ssible tJ:iat this hole was made by millipedes as t.hey were present ou the dea.d 

animal, and Storer (191;.3, p. 52.3) has stated that alt11ough their food is of dead 

plant material they also will oa,t animal rn.attor. On the morning of Octobe7.' 18 
. -

eleven. individuals were :pTEH1<mt under the traps in Quadrat l.., I's.sture 28; tuo in. 

Quadra:c I+, Pasture 26; and ninG in Qua.drat .3, Pasturo 26. The prirK!iplc o.r 

making a. moist habitat by placi11g piecef.l of' wood on the ground surface, and using 

the paste bait mixture could be employed to collect millipedeo.. A modification 

thoreof could also bo usetl to obtain comparative popu.lc.tio:ns. 'rho position or 

these arthropods in the biotic community uould 1.'1arrant ini](;iotigation from the 

standpoint of their effects o.n the soils. 

p-,e'<c)dator;:, fl'.'cKfttcmtly rtade persistent raids on the quadrats and ofton took both 

the tro.pi:; and rodents. Iu most; inst;ancea the traps were ulti1aately round as the 

birds seldom re1uoved them over 200 to 300 feet from the trap sites and invariably 

the :c:iovemcnt t1arJ dovnhill to the base of 'the dune. Trowbridge (191~, p. 13) 

believed the distance a trap was re3W\."Bd from a trap site lJaf::l a trait of the 

individual birds. It wa:::1 sonetimes possible to stand at a trap site from uhich 

a trap t1ar:J missing and by looking downhill decide t:10 most likel,y places tc 



search f'o:r tho rnissinc; trap w This uos p:raoticnblo as most traps were f'ound. in 

sr1all op::ininJ.'3, 10 to 20 nquare ya:i:·d::J in area, devoid of' sogehrush and tall 

grasses, and where the birds covl.d alight with eaoo ~ Hawk pellGts were noted 

more frequently- in such openings than on othor areas 0£' the range. So:c:1etimes 

the rodents wer0 d.=..::.rourod at the trap sites. Tho typical rertain~ of a rodent 

eaten by a ha:.srk consisted of scattered wisps of hair, and freqU.f3:ntly portions o.f: 

the hind legs a11d tail in t.he case of' tho kangaroo rat. Tho rodent apecic~, m:mJ.d 

be identified by the hair. Narsh hawks were observed fEJeding, or leaving a 

rodent c~tch on which it had been foodir1g, on sovm1 occasion1s.. Fif·!:,;;r-ninc ka.".lga­

roo rats,_ :c1evon g.rasshop~Jcr mice, five cot.ton rat;:;., ono harv-r:1::it r:1ouso, and one 

white-footecl. r:1011se were taken from. tho trops and eaten by :ilarr.sh hawks. Iu addi­

tion 30 traps wero not found which undoubtedly had cm2tained rodent3, probabl~Y' 

kangaroo rats, and wore taken from the trap sites and devoured elsewhere. Ea.ch 

of the missing traps has been conoidered a rodent catch in the data, and li!.rnly 

could be considered a kangaroo rat catch as Trowbridg0 (19411 p. 14) has done. 

An. interesting note on prey se1ecti vi ty was shoim with the marsh hawks a:~ reg&;rds 

grr;tsshopper mice. On :Uovember 23 a grasshop21cr nouso a.'11d trarJ were found about 

30 yards downhill from its trnp site, :nee.r two ot.lio1' tra:90 which had been brought 

there by a marsh hawk. The latter two traps con.tainod remains of kangaroo rats,­

but the grasshopper rnouse wa;;; intact. Seemingly this was the uork of a single 

bird as o.11 three traps 'i>mre in the sarac src.all opcfl..in.c; in tho sagebrush crOi,:t.n 

canopy-. From the begin.nine; of the traf1pi:ng period until December 9 only one 

instance of a Iaarsh ha.t<ik feeding on a grassi10ppcr ~·J.ouse ·was found. The night of 

December 8-9 Q.'.'i'.l ice storrn occurred and tho f ollouing morning four grasshopper 

mlco and one white-footed nouse had been eaten by marsh hm;L:s. Frequently gr1:,,Ss­

hopper nice were untouched in qua.drats from uhich threo or uoro kangaroo ratf.1 

were eatrm. Thor.;e observations would indicate that the grasshopper lt(ousa, which 

ir.: itsoli:' essentially a carnivorous f'eedor, was not a desirable prey of the 

m~_rsh ho.Hl:. •rrotibridgo (1942, p.. 14) noted that grasshopper mice uere seldon 



raptores. Probably the high concentration of uintori:ng raptores in the Southo:M1 

Great Plains Re~ion. tor•,ether ui th ·t.he limited food stPYr:,lv durinP" ·the wint01 .. .. .,.,,, ,,. ,;.., . .£,.,. 1J ~ • 

:Jeason, uorc responr:iible for the 1::arsh hawks taking a conoidcrablo number of the 

diurnal s:;x:dos and the latter nocturnal.. Other species of hawks and owls uere 

present on the range but no indications of t!:1eir feeding on tr,1pped 1~odento was 

f'ottnd. All the hauba and owls w0re active i:'1 fJeo.rchina for rc>dents and at almost 

Rodents Tu'lkon in the traps WC'.z'C f'roquontly found to haw been part:lally 

devoured by other ~mimals and it is belioved that, tim grasshopper mouse uan 

renponsible f:or many or most or the depr0datim1f~. Usi.1ally tho abdominal cavity 

was e}rposed and tho viscera partially oaton al thon:rh on some occasion~ other 

parts of' thr> body mwh at.1 tho head roc;ion had be011 attacked.. One grasfihop:l;)er 

mouse had flesh eaten from between its r:fbs and thG feeding appeared to have boon 

done by the least shrew. Others of the rodent [o:'OllP ar-o nost likely not ttdve:csc 

t"o flesh ns i;, food but the grasshopper rwur.m wr,1s the only species whoso :tood has 

been found to oo predominutel;,,r carnivorons (Bailey and Sperry 1929, p. 19). The 

s1Jecios w0re com.1-;_1on on the range. Rodan ts found partially devoured in th~ traps 

woi·e: 32 kangaroo rats, f:; grasshopper mice, 6 whlte-footcd mice, 6 ha.T·1.rofft. m:tce, 

and 3 spotted ground squirrels. 

WEA'I'HER 

v-arir..tion:i D.f.l woathcr inetrumnnt::i were m1available. The ecluation of tho 

e.fi'oct3 of woather on rodent catches is extrornel:y complicated for weather is 



throughout 3. 2/,,-hou.,"".' poriod and ckrba on the reactions of :r·odcnts t.o tlleso filcr,1onts 

hi :::J.mor.'lt nil. Tc iin--ther co:,1i'use the situation. there erlstci the problem of 

ter.r·ain. A stM.dy of weather and ita offocto 011 rodents wouJ.d be a t:1ajor tmde:r-

t'.tldng. 

during the night; of Decombe1~ 8-9, culr:u.11atinri in coating all wgetation and 

g,Tound mu-face with a. lo.;,,1Br cf ice. Despite 'tho ice a catch of 23 individuals 

was taken wh.ich 'Has eight r,1ore the.n tho catch of tlle pr0ceding rtlgb:t.. The fol-

lowing night, December 9-10, w.J,2 cloud;;,r ;.Ji th moderate t,or.uporaturea and a. catch 01' 

56 wa,:i obtdned which would indicat.o a cu1~tailment ot act,ivity duri11g tho night 

tr~p sit8s. 

of Decenber e-9 and 62 pex· cent the niZ::rt o-f Dccolt.tbor 9-10, showing this species 

,:;as probal:il:;r a:ti'ect0d rmst. Trap;,ing operations initiated on .Dece1:1ber 19 on a11 

ftdj oin:i.1:11~ range had to he abandoned on Dooember 21 due to an ice m1d r3.r10u storm 

whieh began the aftor:noon of December· 20 and coritinued during the night, of 

Docember 20-21. It is not to bo inforred that tho trapping was tc37filini:rted duo 

to laeli: o:t rodent activity but the trr.(ps coultl not lw locatc>d tm.dGr the ic,:; and 

snow. 'l'rowbridge (19/tl, p. 19) also e:,tpcrienced stwh an ice and :,mow ritorm on 

December 18, lW;.O, and rain on D0cem1Jer 25 and 26, 1940, cau.sed a cessation of 

trappi::n.g operations.. Ho prolonGGcl period of' :r::dnfall occurred during the t.i .. apping 



little effect on tho 1•odent catch and the dato. for 1949 corroborate his 

observation. 

activity) and tl1eso nigh:t;:; 1.,re""'O not :r1eco:1sarily the i~irst. nights of trapping. 

lfo explanation ca11 be glvon for these 9eak activi t:l ;u:n.~iods as no corrcla:dono 

could be found with. the weather data .'la recorded. Possibl,~ dettlled t-tenther 

shou the factor or croup of factors r-e· :-,onsible fo:t' the re.9;,ct:tons of rodents to 

weather, a11c.1. uonld expL:rln the reason for high3 and lo-ws it1 rodent activity.. 

Instruments t:UJ devised by Spencer (1939), which electrically record. activities 

or rodents as they enter or leave tlHns., or ;:nsf:: aJ.0~1g runway.;::., t..rill materially 

assist in detcr:min:i.ng activity pe:dodo. Also the use of instr11nGnts to obtaLn 

r1icroclimatori as have been employed by Schniclt-Hiolsen and Sch1.11idt-Nielsen 

(1950) indicate pos~ibl.e methods. 

BAIT SELECTIVITY 

To obtain a representation or rodc11t 3pecies an.d numbers on thG 1.,~mgc, two 

oats, r.>eariut butter", and bacon ere~)_se; thooo in Po.atures 1'7, 18., and 21 t.ri t!1 a 

grain mixturf; of milo maize, 1;.affir corn., whole wi1eat, and ,;:hole oats. To 

catches fr•orn tiie eleven quadrats operated i11 each of Pr:stures 19., 20, 2nd 24, 

• th t' . ~ . ' (·'"' " .,:J + . 1 d ,, t i 1 ) ~1 tI wi • ne pn.stB Dal.ti r.;;1:i.r1 uoec:: no,., inc u o qu.ar1ra s . D CJ:c omu:·ee &"'1•::t. 1e 

elev-en quadratG operated in Pastu.ros 1'7, 16, and 21 wi ~11 the ;,;rain h.~i t. The 

trapping iu ectch group represented 4,455 trap nights. The dat-..:J., as p:-esentect 

in Tcble 30, shoH that. t ... 11.e grain bait ,m.t:1 superior to the past0 bait for 1::a:n:garoo 



- Paste bait Grain bait 

Dipodoi,eys .359 

90 

27 13 

5 19 

9 

4 6 

3 2 

Perogn'lthua 2 

2 2 

X 7 

.....,. ··- ,.,..,-..-.--------·-·------------·--------~------
460 

Table .30. Cornpa.rison o:r rodent catchos from Pastures 
19, 20, and 2,4, using a paste bait, and from Pastureg 17,. 18, 
and 21 using a grain wt. The number of trap nights in each 
groap ·Of' past'lll:'<3s was 4,.455. 



ra.ts uo a larger munber were t.G.ken with the grain b-ai t~ A highe:r• catch of t,To.ss-

hopper mice uaJ taken with the paste bnit. As kanearoo rats. are r,rimaril;y, ~:;ood 

eaters und g.!."asshopper mice are carnivorous in f'ood ha.bi ts tho reactions of the 

specico. to ·i;he bo.i'ts is in conformity ;,ri tI1 their f ooo hahi ts. Ga,tche:3l of other 

rodents a1"e too t~Tiw.11 to be significant. 'I'he data sh.ow t.he dii'ficulty or 1'atl.1ez• 

i'mpossibilit,jt in obtaini:ng fill ttccurat;e population of .all :t'Odouts 011 an arcra, 

RODENT CATCH.EB BY NIGHTS OF TRAP OfERATimJ 

The night by night catches of kangaroo rats, grasshopper mice, all other 

rodents taken in J.91./:) 1 and of' kangaroo rats for 19!,,0 and 191.:.l as given by 

t.rrowbridge (194.l, p,. 21; 191,2, p. 12) are presented in Tabla 31. Logically 

the rodent e'l'c.ch should be grea.te:3t the f'irst ni£;ht of trapping and then 

gradually decline as animals a.re removed from a qua.drat~ This :roquen.co of outches 

oec-urred for lmngaroo rats in 1940 and 1941 as show by Trowbridge's data in 

Table JO •. HowC:JVer, the trapping data for 1949 did not follow this pattern. 

Considerin.;5 all species, a high catch was taken tho fil~st :night; the second night 

the c1:1:tch dropped; the third night on increus0 occurred ovei' tho second but it 

was considerahl;r lower than the first night; the fourth night the lowest e;:,,tch 

was taken; and on the f'if'th night a :marked increase followed which was exceeded 

only by the first night1 s catch.. Kangaroo rats a.ud the combined data for all 

species e~lusi vo of kangaroo rats and grasshopper mice exh.ihi tod a. like r.:at,tern-

a. h.ig..ri Ct'!.teh (ma:tlmum), a drop, an increase, a dr\.) (minimum), and S...'1 increase. 

Gras:::hop:Jer 1,1ice vuriod from this order in that a gradual decline occu:r·1~cd until 

tho fifth night when catches increar:cd ove:r' the 'third and :rou-r-th nigh-ts. Con-

sidei~a.b1e ".variations occurred in the night to night catches in the individual 

quadr8.ts (Appendi.."<' C). 

The variation ot ea-tches from a high i'i:s·st nigh:t:.l s catch and a decline 



Uights l 2 4 5 Tota.ls 

Trowbridg~•s 191i,O data 
tor kan,z~o rats 225 148 112 71 72 628 

Trowbridge "'a 1941 data 
ror kangaroo rats .319 190 168 141 1.35 953 

1949 data for kangaroo 
rote 141 ,, 82 104 76 104 507 

1949 data. f'or grasshopper 
mice 87 53 41 47 264 

1949 data for all other 
small mma.ls 50 29 3Il 25 42 184 

Total data for 1949 27g 164 163 137 19; 955 

Table Jl. :l:Sight by night rodent on.tchos from 69 quadrat'.J 
operated in 1949,. and for k~:n,garoo ro.t catches made by 
Trmtbr.idge in 1940 and 1941. Tho 1940 data 001"0 from 13 trap 
lines and 29 one-half acre quao.rat-:3. Tho 1941 data wel'Q !)l'.'e­
sumably from, 10 one-acre a:..."'ld 52 one-half.' e.cro quadratr3. The 
1.3 trap lines of 1940 wro con·t;:.tnned in operation nighte 6, 7, 
and$ and catches were 12:, l., and 2 reopectively. 
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least for lmngaroo rats, a more or les;c~ rhytlt de activity; a:r1d periods oi.' high 

movc~ent into the qua.drat arort tht3 cu:t,er l.:i.x:i.es of i:a~aps, A aud G, uould be cncou:n-

some r1rift bu.t net 

epacing of 't,ho traps might, h,'lVfJ nhoun a h:1.ghe:r· drii"t population. 



It is diffioul t to explain the i1:1crcasc in catch on tho fifth night on the 

basia .of' rodent activity. In Pastu..".'os 19, 20, and 24, Que.drats 1, 2, ti!lcl 3; 

1,, 5, and 6; 7, 8, and 9; and 10, ll, 12, and 13 we.ro operated at different 

period.~ so that the fifth night of trappi.ng occu.rred on fOUl" di£fe:t"01'.it :u.i.ghts, 

on the f:tfth ni0ht over -that of t.blJ fourth night was 

present in th.0 data from Pastures 19 and 20 (Table 32). The data from Pasture 24 

shmred that. the catch on th0 fifth ni.r;ht was lowei~ than that of the fourth. 

Pastures 17 and 12; wcr(1 ea.ch trapped as uni ts and an increa3e was noted on t.\:te 

fi.rth night. It .scarcely seems plausible t.b:a.t a peak in r-td.ent a.crtivity could 

have oecu:ercd on a.ll of' these ''fitthtt nights. 

and yet an hte1'C2S8 catch 

A paste bait uas used in Pasturea 19, 20, 211c, 26, anrJ 28, and as Troubridge 

used 0!'.1y a gra:tn mixture it W{tS thought that this factor Iil.ight accormt f'o1~ tho 

night b'iJ night catch variations. A grain bait mixture, the ae .. me as used by 

Trwbridge, was ur.ed in Pasto.res 17 n.nd 18. The se:r;ara:~ton of the da:to. by 

t"Jpes or ba.i t a.1-iowecl an inoreaso in c~ tch on the fifth night for both the 

paste bait and the grain bait. The increase was actually larger l,!'j.th tho grai1i 

bait (:33 on the £'011.rth night and 82 on the f"if'th) than with the paste bait 

(l.04 and 111) • 

Stic1rel (1946) in studies of' wood mice, Peror;wsquf.3 l:,augo'PtlS {F..afinesqv.e) 

ran 200 ::map traps for 35 consecutive nights on a one-a.ere qn.'ldrat._ The onc.i-acre 

qua.drat was in the eenter of a circular 17-acro plot on which live trapping; 

marking, and releasing J:i.a.d been conducted for severt nights previov.s to the snap 

trapping.. A tottl of 76 mico were to.ken with tho mmp trapn and l}2 or them were 

caught the first :fi"'lre nights. The data showed a gradt'la.l decline a.ft.er the first 

night catch and after six 1:tlghts of trap;;.1ing the indi vithal night catches were 

low (ma:rl.:mum of three). Drift uas rosponsible for the conti11uation of' catches 

am in genGral trie m.ore time that elapsed before a mou.f]e was taken, the :tarther 

r!'O!i'l the central acre was its orisinal home :rs.nge. In the fi..rst night of snap 



Pc:sturo tih::miber of !iigl1tu 
lhmibor Quadrttto 1 2 3 4 r :.> Totnlc 

.1 ... - >i:!>FiT .-
,,~ I:;; 17 5 3 3 i"'1 40 ,~u I 

2b, 4 l6 lO 7 9 9 51 

17 ll 43 15 29 23 57 167 

l"' ,:; ll '/2 31 29 10 25 lh7 

19 13 35 .39 
,,.. 
q,;; 25 33 175 

20 1.3 46 JJ 39 26 35 l':79 

24, 13 49 .31 33 36 27 176 

T<YrALS, 69 278 164 ur ~ l31 193 955 

'l'able 32. fiight l'.r.f night rooent catches for t:he V'dl"iuas 
p:,tf1'tux·as. Qt1.r1ch~ntc in Pastures 19, 20, and 24 were trap1Jt;-d. 
during f_cmr difi"erent tl"app:lng periods.. Qua.drats i:n Pasture~ 
17 u1x1 lcl uere each operated as a tmi t.. 
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tl'Yappiug: 16 indi vidual.'l were taken on tlte central a.ere, al though frnm live traP­

ping, Stickel had culeulatad a pop.:tlation of 6 to '7 mice per acre. 

Spencer (1936) worki.11.g near Tucson, Arizona, operated 150 snap traps on s. 

five-acre quadrat for 20 consecuti've <l-ays and night3.. The catches of Merriam: 

kruigaroo rats wont from a lou of O on the first night to a high of' 11 on the 

third, and from that point varirid :tram O to six per nil!ht. Wood rats which were 

t.'ie oo:muonest species on tlia area oxltlbited an increase in catches on t-he f'i±'t..lt 

nieht over that of the third arid £ourth. After the initial t:rapping period, 

traps were operated at tho trap cites twice a month .for a period of 1 .. 8 hours 

ea.eh tim.e. The study eontlnued for to:1 months (Spencer 19/~). The a.mount- oi 

drift wes detnrrn.i.ned for sewn rodent species and the 111e.rriam kangaroo rat had 

the hiehest mmtained. annu..:::i.l drift. 

Townsend (19.35, p. 19) in his studies of small n~ i:n cent1~e.1 I~ou York 

ran trap lines for 11-i, eonseeut:tve 11.ights. At tha end of the fourteonth night 

animals 'tterc still boing oatight showing a dril't factor. No part:i.cm.lar increase 

in catch was t.:t.ken on the fil'th night. He cc11aidered the catch of ·t11c firs.t 

three !l.io-hts as tthome animals" and the eatcl1es made after that as "wart.e'lering 
"'"" 

indi vi.d:uals. u 

The incroase of rodent cat..ches on the fifth rd.ght o.f trap op0rationa, as 

shmm. f'or the l 91:,9 data in Tables Jl and. 32, 1ro.s probably uue to a combi..11a tion 

of drift and rodent ~ctivity. 



0 1~ 

0 .l,'.J SA u D SAGEBP.USH GRA.SSLArTDS 

GHEA'I' PLAifS REGIOI'J 

Cerv...t.inly no dot~ilcd 

It::; diotribution is correlated. 1'rlth looar, r:oan.d r!J1t1 t1hc higherrh popu.lat:i.o:ru:,, 

to the wgeta:tion. 



153 

'believed the;y drifted from adjacent dunes of loose ;1a::-1d a;:i no burrmrc u0re ever 

noted. on tight soils.. The2e observn.tions shou tho opecied is completely absent 

from tight soils except aa tho;r pro:dmate 100:10 sa.."ld.. 'l'he tight ooilo of the 

1.1he highest popu.la.tions of kangaroo :ru:ts in a localized area irlll he four.Kl 

Even 11ithont droL,;,ght, overarazing tonds to produce conditil)mi conducive to high. 

kangaroo rat populations, alt.hough the result rrny he len.::i sev-ere. Conversely, 

1ight grazing irill cause a decline in kang~.roo ro-t populations. 

As lmngctroo rats are mu-rowing rodento thay tunnel into fJOil and uit.h ·choir 

powerfu-1 hit1.d legs kick the spoil ont of tho burrou entrances to fortl small 

~ot1.nds (Fig. 15) • Tho so mounds cove.x· vogctn.1.:,-ion and provide sancl for bl..oidng. 

act.:lvitiel:l of kangaroo :t"ats do occttr. 

'l'hc foods of ka!-1.ga.roo ra-t.o prinw.rily ccms:ist of seod:-,;, ulthorgh oo:s,o foliage 



Fig. 15, Spoil thr 
prdii ric oni 

out of' 
(Allen). 
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by a aroo rat, 
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vegetation or aeed ellmiua;t.ed by kangaroo rats wou.ld :not ma:t.m.'ially af.'fect forage 

procluction. Vorhies and 'fa.Jrlol" {1922, p. 29) concluded that the 'bro.ll1er-·bailed 

of seeds c:0nsm;1ed by kangaroo rats woulrJ ho small 1n comparison to tho seed 

of' western Vlheatgro.ss, &3£0BYfo:n smithii Ry,Jb~,· in abandoned fields :i.u north-

eastern Col.orado due to activities of kangaroo rats and uhite-rootod ttlce. On 

one field which was denuded of all g;i"a.Sses n:ud had the forb population consider­

ably reducecl, tho ka11garoe r-at populat:1011 was estir~ted at JOO per acre. vlith 

excessivoly high populations or kangaroo rat-s a resu.ltant loss in ro:r~"e will 

occur. However populations will not be excessive if the range io properly 

K--:uigaroo rats,. the commonest rodent on the sand sagebrush grasslands in the 

Southern Great Plains Region, can be efi'oetiwly controlled by proper range ·use 

and under normal weather conditions and proper uso idll be interesting, but 11ot 

Gr$J301hopPer mice aI'f') the second most abundant rodent on sand sagebrush 

grasslands although in localized areas ·may he wceeooed by eotton rats or some 

of tho smaller roder,ts such as harvest m,ice or white-footed mice. They have a 

1dde-spread diotribut.1on and: are .found under all variations of: soils and grazing 

intensities.. The only eorrelation romld. between this species and its anrlronm.ent 

ltas higher populations it1 :moderately gm.zed pa.stares than in lightly or overgrazed 

pastures. 'fhe reason for 'th.is eorrelatim1 is not kt1oun. 
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are of no particulitt• importCL.'l'lce to the Z':I{f::. Untortuuateq this conclusion is 

pre>bably based on i,gnoranoo of fact. 

Iio studies were conducted. oi:1 populations or h.titbi ts of the pocket gophar .. 

The species ua:r.: a common rodent on the range ~s evidenced f'roin mounds, although 

Pocket gophers have numorous eff'ecta on soil and v,:)getod,ion which pr-oh?.bly 

aro as profoun._d as for a..rw range rodent excluding the prairie dog. In .cun.stru~ 

ti.on of their- tu.nn-el.s quantities of ectr±.h ru.·a moved. Smith (l948) excaw.ted a 

burrow S'.fJS-tem of' a. gopher and found ·70 cu1:iic £eet of earth had. been moved in its 

construction. Go~ers b1J construction or mounda cover vegetation .and redu,ce the 

amount of available forage. Ellison (191:.6, p. U.3) in studies en the Wa.s?=J:te'h 

Plateau in Utah conr~uted that 3.5 per 0011t 0£ the ground surfooo was covered ~ 

gopne:i."' mounds att..d that the -ani:nals displa.ood at leasrt 5 tons of earth psr acre 

o.nnuall,.v.. The vegetative cor1position or a range can be aJ.terad. b.y feodL'l'lg of 

gophers, and Dorml (1948) has shmm wocd density decrca.scd wllc;re gophers were 

present at-rl increased in their absence.. In addition th.ere are the etf-ects ot 

d:lroct forage losa through f"eooing and rJ;.an.t vigor, as well as the infl.ue11ces 
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the application 0£' 1·0::mlts found i.11 ooo local:i:t~v co .. nnot be readily applied tt1 

other areas. 

conpommfao: of' ·t;he biotic cOi:lr:unity and. future rodent studies Ctn the Southorn 

Cottm, rc.tz ~rill have hiC:;h popuJ.rd:iionf:". f.'.i/t lig11tly grazed or ungrazcd ranges, 

dense cromi cover~ Pm.llips (1936, p. 676), Snu:i.;h. (191,0, p. 394), Blair (193f;, 

The f'oode: of cotton rn:tr:: are variacl but, na.inl;y consist of stems, leaves, and 

Incects, roots, and bir<:1 
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;:,uch tiuos the arnount of forage destroyed. can bo important (S-ehendol 191~.0, p. 33). 

Tho ci:iu..1e or ca:uses of there population IX:laks i:1 not Ic:101-m, but tJ:b app!n·fi'.'.1t41 

irregu.ln,r intervals cotton rnt:z increaso in nunbercr to pla.gu.e :proportions (Smith 

191}0, p. 39/J. 

Under nornuu. co:ndi ti one, proper· range use uill be adequate to control cotton 

r:1ts. A high population t1il(f occur which ,;till seriously deplete rro1c-e fortige. .i:fo 

known !Jot.hod of predicting popuL'l.tio11 pevko is ava:llable and little to be do11e 

\Jhen one occurs-lot, the U9..t11I".J.l agoncics of popu.lation CO"iltrol prevail o..nd a 

decretisc uill ensue. 

PACK RAT, lfootoma micro;eus :rdcro~ Baird 

Altr'l.ou,gh Trowbridge in 19/iD f'ound pack rats n1.m1erous rm. the Experimental 

Range, the:;r were very scarce in 1949 and, 0:s::cept for a nuisu.ncc vnlue in con­

~tructing dens i11 the small out-htJildingrJ on the range, t."i?e3:' had very little 

importance.. 'The only expla,1atinn t11.:1'i:; can be offer<Jd for the declfo.e is 'l:.hat 

drought conditions occurred in 194,0 and prior thereto, and the ra:nge was 

rel.z:tivcly d.::iploted. With an increase :l:n forage due to i'avore.bls ,growing seasons 

~uid pro:;;,er grazinz the pack 1>:;;1.t munberc declined. Vorhies and l'aylor (1940., 

p. 526) cornsidered i:ncre:1(:1.0:1 in the white-t}iroatcd WODd r::i.t nn ci'.:f.:cct of over­

grazing. Reg'-~.rd.loss of its distribution in 1\rastjl."1:n.ds the pack ra.t is essen­

tially a ,;pecie,;} that pr,Jferr'> brush:7 hc1hi'ttd} arr~ will likol:'r no-t oceux in excessive 
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W:r!l'~~OOTED rllOUSE, Pf,r@vscu.s nanict:J.at,us 1,1ebrt~oensi; ( Goues} 

The uhi to-f'ooted mous.e wcw nover taken in very high 11umoo1~s on U.te Experi­

montal Rrulg"~, even when using Museum Special traps. The data from trapping in 

exclosures showod tho species preferred a do.!se vegetative crown covur ru:i.d 

comp.r-.riso:n.s of c~tchos in l:tghtly, modaratcly, m1d overgrazed pastu.res ga.re the 

highe~t populations in ths 1ightly gr-a.zed pastm,es. Smith (1940, p • .395) in 

,comparing popu:lations on m·eas under dif:I\::r•erit gx·azinrg irrtensities in ce;;:;.tral 

Oklahoma found no particu.l:;u· correlation botwoen gx,ll.Zing btensities a.t1.d. numbers 

of whito-ro~ted mice. Phillips (1936,, p •. 67n) in 11imilar studies found tha 

highest popul~.tions 1n mod·sra:ooly overgrazed ;?lStui~eo and abmit equal nu.'nbera in 

undisturood grassla:n.ds, moued h~..yfiel.dsit and heavily 1)veir·&r.eazed aroa.s. Consider­

able more investigations are needed to def'init0ly detcrmiTI.e t'b.e position. of this 

species in graosland corcn:r.\lu1itiea. 

The white-footed mouse is omnivorous in food hu1)i ts 2.0 bt.ls been determined 

by B:ro!·T.!1 (1946, p. 451-452) gho f'01.md insects, rnrticuJ.arly grasshop,pors, an:i 

soeds hea;vily utilized .. 

The lm.r populations o'J: vhi te-footed rnice, thoir omnlv-oro1:m .food habits., n.nd 

sm.::cll size reduce the species to n relativel:.1 ilwignificant role in the sand 

sagebru.-;.h grasslu..."1d oo:m1nuni.ty. Prope:,:• grazing 1.i.fill moat li~'~oly offe1 .. a 1uex:is of 

retai:ning the species in its proper position. 

SPOTTED GROUND SQUIRREL, Citellus spilosoma majm: (t.1erriam) {Fig. 1.7) 

T.ae status or t.i"le spotted ground squirrel was diff'icul. t to detormine as the 

animals wer$ in hibernation during much of the trapping period.... It did occur 

in all pi:'l.etures trapped prior to its hibernation tlnd cau bo mcpeeted to be 

present u.udor all grazing intensities. A ,comparison of catches in variouc; pas­

tures shmmd that the species preferred overgrazed ranges to moder.ate or lightly 

grazed rungeo.. From casual obtJerrotion the animals seom.cd to be more abundant 
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species did not, necessa:dly ccm.i'il'f:,1 this observation. In Jl.11e, 19li2, 1foM:uxry 

ho trapyJOd, i:ndice:t.inz a wide-sp:road d:Ls-tribution. A tot.al of' 5? inc1iv1.duale 

Bailey (1905, p,. 87) found gras:1hoppers an1 beetles in stomachr.i of these 

omnivoroB.G like mcs1u of t.ho other spec:les of grou.:nd G(ft..irrels. 

f1'.'.0U an academic vi0wpoint future rodent i:nirestigat.:i..ons on the Southern Great, 

atld one is a recc,rd of distribution .and thG othe::." of ;'J. bl"'3cding femalo. 

Assumin;J a nega:tive attitude, the species cannot be of ver:/ groat impor·tance 

tt-Jal"d app.ro3,ch it in moat li:J:oly cor;:•cct and the spott;ed ground squirrel will 

hHv-.:3 to ;:;e considered one of t.ho t'linor cons ti tue:nts of· tho sand sagebrush gl"asa-

THIR:TEEi:i-LINED GIWUHD SQUIR!.i.EL, Cit..Qll1.,1g ~~ecemlin~~ a.renicolt1. Howell 

Ho ·t.hirteen-li.:ned groun.d nqu,irr0ls were trapped ir1 1949 during the tit10 of 

::1t.'udice, }Tmromber and December, the species was in hibernation. 1foMUI'r;'f (1943, 

Pe 3) caught a few npoeimons in June of 191:,2. Apparently a low popt!.ltrtio:n onsts 

on the E...'lt'?3rimental n.a"\Je. Philli:ps (1936, :?• 676) working in central Oklahoma 
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espacfo.lly fnvored when tho tiller, grasses aro elinirKrl.:.ed fro.m the vegetation, 

leavJ.ng ::1. ckm.,~E; mat of short B,Tasses and clurnps of £orbs. 11 The thirtGen-lined 

e;-rou.rid squ.:l.2.'rcl was found to bo 1no15rt c0'1'ct:r1 in nutu.ral revegctation of short 

grass than other forage types in r..tl:t.ed prm.rio h·i 1iat1sa3 (Brmm 194,6, p. 451,i.). 

The fe1,t obr,;ortrationa or tho lfo:perim.ental Range also shou the species prefers 

the short; e;rasc; areas.. Overgrazi:ng, accompanied by drought, raay increase pcpu­

latior..s of this speci0r1 by increasing tho amou11t o:£' short grasses. 

~ho food habi tr.! of thG animals i.ll~11 omni voroas and there ar;:;i n.ill!'terou1.J 

retereuceci to i"W insoct co:i.1s1.,,ming propensities; even to tho point of considering 

the speci.es definitely bcn10ficfa .. l. 

The thirtec11-l:tn0d grot,nd squirrels nre a :minor compooont of tho sar.1d s,1ge­

bru;;tl1 gr11s;.:ua::."1ds and occur on tb.e a.re&,:! of tiGht soil between t..Qe dm1e,a. Owr­

:Jr/'\zi1:~,:r and drought probahJ::r fa;voi• the i~1.c:t·easc of "t.hor..va artlmall) as tho short 

gi·nsse:s; become morEs abundant under such co11ditionG. Proper range uso will 

natt::rf'ially as3'.lot in mainta:Lniug normal populations" 

HARVEST MOOSE, ~ei t,hrpdont,9Ftts montanus g1·is~us Baile~r 

The diminuthre rodent, tho harvest nouno, wa;J :present in all po:;:;tv.roe and 

had a Hide-spread d1stribution. TraPL)ing i:n exclosu..res and immediately adjaco:n:t 

thereto shot,rod ·che anirtals prere1·red a donse m'."own ccn.rer of tnll g.rassos .. 

Ca.1:.chos of fw.rvest !:1icc mm.ally occurr.rx1 f'rom trap si te3 hl! dense wg-etativa 

crow:n. cover, although the qn.'3.drtrt as a whole mey hav0 ha{l a modcr::1.te or light 

crown do:nsitJr. The lat;tor ex.plains i~'3 wi.dc-si1read distribution. Smith (19'40, 

p. 39.!;.) in Gtudi01;1 · on overgrazed and erod0d a1"'Ba;;.1 in centr1il O)t.lahona ca-nght 

ha.rvest :Diec only in ureas havi:r1g c. fairly dense cover of 1n::1r;et~1.tio:n. Tho 

procl:l. ,ti ty of' ho.rvost mice fo:t• grassy prc.iric has boon noted by Bailey (19.31,. 

p. 166}. On tho E,1,.-perirJez-1tul Rm2go the specie~ tr.:3.G taken f]:•om noil:::; of loose 

tland ru1d the tighter soils between tho dunes. 'rho catches indicRi::.ed local 
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Tho foods of harvest mice, according to Cahalane (1947, p. J.69) end Brown 

(1946, p. 453) ccmsist of seoda or grasses am forbs, sprouting gras::iea, and 

insects. 

Unless these aniroe.Js were to bocano oxtramely abmilant it ia doubtful if 

they nould exort a very great int Jnence on tho biotic catmuni ty. In sand sage­

brush grasslands they can be expected to occur in areas of dense vegetative crown 

cover and will be most numerous in lightly grazo<l pastures. 

POOKET MICE, Porogna.tbu~ £layup fla'Vlla Baird and 

Perognathue hispidus ptgadc«llS Merriam 

The pookot mice vere intrequent.J,y taken during the trapping period of 1949 

and ell indicationo ucra that a lOlil poptlation existed. Trowbridge o.nd Mc:Murry 

both :Cound lou populations in 1940 and 1941. Their small size and low populations 

preclude any possibility of their being of l!lajor importance to the ca:munity. 

Their habits and effects on the range are aimilar in nature to those of the 

kangaroo rats e.s r egards foods and rurrous, although the magnittr:e thereof is 

much less . Smith (1940, p. 395) found that the pocket mouae in central Okle.hana 

preferred eroded areas iaiith sparse weedy vegetation. Blair (1937·) has studied 

the burrows and foods of the pocket mouso in Rogers erunty, Okluha.::1a . 

T~ pocket mico will occur as intol:'esting. innocuouo specios in the stmd 

sagebrush grasslands. 

CarT<m.AIL RABBIT, S.zlyi.Jagus floridQnUS llanensis Blair 

1'rowbridge in 19/1) and 1941 conaidored the cottontail rabbit one o:f the 

:important manbero of the range camn.uni.ty and it was camnonly observod . In 

lS 49 the cottontail was camnonly noted abalt tho wells and corra.l.D in the 

evenings rut .ias uncam:non on the range proper . The habitat requirE111ents of the 

cottontail are not clearly def'inod in the tall grass, or m:bted grass, prairie . 

Brown (1947, p . JP} in a canparison of pollot ccunts fran grazed, ungrazed1 am 



reseeded pasturef: in a mixed rirairie ht Kana as found the highest numbers in lou-

l1nds o.:nd tmgrazed 1i ttle bluestcL:. A pellet count $tudy in central Oklahoma on 

variously gra:zed pastures gave tho highest count in U...'lldi:sturhed gram-:;la.1;,d a..nd 

th,':! lmmnt in hemrily overgrazt3d pastures (Phillips 1936, p. 6'7?). Smit,h. (1940, 

p. 394) in studies on ·t.he effects of ov-crgra.zing and erosion on the b:toto. i21 

central 01'-..l.alm::::a noted that cot-tontailtJ pref'erred mrergrazed pastures for f'eedine. 

or absen.t. Frorr~ these studios it uottld seen that cottontail rabbits should t.iaVC 

increased n~r'.'c:eclly in the change from. a uniformly overgru~ed urea to a lightly 

However tho cottoz1t1dl rabbit popi.tl.ation actuall:".r declined w:i:th the lighter 

grazing i.ntcneitzr~ Possibly the excellent £,"rowing noasons with the l'"Csultant 

lu:-ru.r:lant. :;::rF.~5:1 cov·or :m.ateriall.y :i?atluced f.'orbs ullich are a desirable food of 

cotto:nta5lo. A coribinat,iou of suitabl0 envor plur; overgrazing to produce woed 

species would lik~ly give high Jlopulations of cottonta.ilr.; i:n g.rassland areas. 

The 11igh nuri1bem of rabbits in 19L;,O and prior thereto may haw bce..t1 due tt> 

a popuJ.ation proJ;:erty, which fu.nctionod independently of enviroxrruent, and the 

su.bsequcn:li dro:(J a normal decline. Duck nn.d Fletcher (19i+4, p. ill) haw stated 

that a pco.k population was present in weotern Okla.how.a in 1939 and a decline 

OCCUl'l"ed JJ""l 1940. 

The foods, of cottontail.;:: on grassla:nd areas hav~ not been stu.d:l.ed vezy 

thoroughly but premir.mbly thc,;r cons~iet of leafy portio11s of" [,trasscs and £'orbs. 

From the standpoint of f"ood, cottontaiLs would compete directly 1dth cattle on 

range lands. 

The loi:r ·~)opulations of cottontails en m.1:nd. sagebrush grasslands relegate 

thcr;;1 to a min.or role in the range community despite their direct co::1petition with 

c&ttle for forage. Duck and Fletcher (19/~., p. 110) computed the cottontail 

rabbit popu.latir.W'.1. in the fall of 1940 on sa.."ld sagebrush grasslands as 9.3 acres 
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per rabbit.. This was a lower popultltio:n than f·or any other habitat type. What 

·tl1e effect of overgrazing will have on the populations is problematic but u:n.de1· 

present cora.ditionn~ consisting of good forage and excellent grO'w:ing seasons, the 

population is lou. 

fhe jack rabiJit haG reduced i::1 ·population to the Eltatus of' an tmccrmraon 

December it W9$ possible to cotmt 10 to 12 frcsli1r ki11€ld jack :rabbits along tho 

20-mile stretch of' highway betweet'• }Joodi:n.u'>d and the E~crimeni,al Range (Tro,-rbridge 

A single dead ,jack rabbit Wo.:J noted 011 this salilO stretch of highwaJ· 

fror1 October 1 to December 21, 194.9. Appa:t."'Emtly a decrease in nv.mbcrs has occurred 

correlated with tl1e irruptiw cha:racteristic,1 of ;jack rabbit population.'3.. Jack 

rabbit n>J.mbers m1 occasion increase until i:,h~y virtually amount to a plag1.w and 

then suddesJ.ly, for so:ne unaccountable reason, the population drops sho.rpl;v to a 

in Texas, ru.'ld the phoncEa.enon hv.s been observed b;,r othzr investigators. Probably 

one facto1· i:n the d eclinc in j a.ck rnbbi t m,nbero on the Experimental !la.nga was 

tlle excellent growing season of 1941 ru'.i.d subscquerrt years aft.Br the drougi:1t years 

is typically a short-grass plains animal. Wooster (1935, p. 351) in studying the 

effect or di~ought on anirnal population:.1 in westor:n. Kansas noted that jack rabbits 

increased du.ring poriodo of drought and dec!",Xtsed dttri.11g wot :,roars. 

Tho preoent low population on the Experimental Range will ba main.fodned as 

long m; Viod.erDlt.l') to light graz:i.n.z practice~ persist and no drought. occm's uhich 
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n 't ~ {lnr,-, - f'6"') ¥0rLUOS., >;;:.>, 9. )'-:;;; 

(1933, 

jack r1).bbi 

Also .30 Arizo11a j1;.cc}:: rabbi ts consUtilEKl an much as one sheop and 143 as or1e cou. 

mined tht'\."t, uhe:r,':. col';,1r:.,etition 11as co11Sidt.l'red to he direct, 62 ± 7 Ar:lzo1m jack 

:r.ab'bits or 48 ± 2 tu1tclopc rabbits coi1sttr:1ed t210 equivalent of' o. l,OOO-po1-mcl 

r...m.ge cm.:. When tho two clasi=;es of anir,,aJ.s woro considered to co'lrrpeto onJ.y fo.r 

peremlial. [;rassos, the equ:i.ve1ents were 260 ± 20 fo:t' t~~a Arizm1a jacrm :.m.d 

1/-.,, + 7 Po1· tho "'"'4:-"'lo11r1 J•,,,,1;- 5 t,;.~ .....,. .- ~ .__... ~, .... ,.,. t~ . i~ ___.. ~v ........ µ. " 

The ;jrtck rabbit ·will be of little importance iitl the r1a11d sagebru.sh grass-

lands if the range ir~ properly grazed and a21 adequuta vegetative cover maintained. 

Overgrazing will result in &n incren.ae in :nunbers of this species. The forage 

r0sul t of tho iucrcase in nm:ib0ra on overgr<:tzed ranges wil.l he more seriously 

into its oim mche in the biotic cc@.munity as well ag the econonw of ri,nge 

specimen ,ma caught in a rat trap. At no place w~,s there any· evidence m:' the 

spcc:1.o~ being particnlarl2r con:::uon and l:t:,:cly it itlll o.hra;ro occupy a minor 
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posit:tcn in the community as rege.rds numbers. Arlton (19.36,, p. 351) has stated 

the species doos not f~vor loose and sand,y soil tmleos there is moisture and 

rtbun..ia.'1ce of .food. 1-fith the comparativel,y low a,11ou..YJ.t of precipit-ation in the 

Southe;.;'ll Great Plains Region it is e,::trenely doubtful if' lush populations or 

moles will occur. 

The roods of' m.elos consist mainl.y of.' earth trorms, insects, and insoct 

lnrvae (Arlton 1936, p • .363). Cahalano (1947, p. 117) has stated that the 

oastern molos do not eat t11lip bulbs but this is open to scrion.-s doubt and 

likely bulbs, succulent roots, and rhizomes will bo cons1uncd by moles uhen these 

foods are encountered ln their t.u.m1cli11g. 

The w.ole ;,1~ be of .1ome importr ... nce as c. mbrer of soils a..'>ld by tunneling 

increase so:ll porosity and aeration. In the se.ndy soils or t.ho Sfind sago brush 

erasnlands this ca.T:mot haw mueh inportaneo. Their tunneling m.ig..1lt be or signifi­

cance in some sections of Oklahoma for brr11akine "plow so1"'9. 6 The latter, eccording 

·to Ur .. Edd Rohsrts, E!rl;ension Soil Conservatioms··::, Okl$J1oma Agr·icultu;re and 

Hcc}1anic2l College, Stilhtat0r; Oklahoma, i:::: a layer of" rtJl..rdpan 1 to 1! inches 

thick, 't!hich foms o:t the bottom or the plo,:.i·ed dopth of soil on landn devoted to 

eultiv,a.tion"' Tho "plow sole11 is formed by tht:} i:m:i;,~ct of the plow and -t,he infil­

trati-011 of' finm;• soil partiolo~ through tho plowed soil and redepooition. at the 

bottoci thereof'. As the fine soil fills tho int!$-rsticcs a laya:r develope:3 uhich 

is impervious to uator and thereby causes erosion and excesr,i ve nm-off:". np1ow 

sole" occur3 world-wide wherever agriculture is practiced and ig particularly 

p:rovalent in the w'.aoat-growing section of Oklahoma whore the soils are derived 

from the cle,.ys of the Perr.tl.m1 Red Beds. The n~"nbers of moles and the effects 

of their tunneling ou ·t.he ttplow sole 11 uould warrant investigation. 

!EAST SHREti, Cr,vptotis mcya. (Say) (Fig .. 18) 

The least shrew wa.3 taken, in all!lost all pasture.s. in whieh Museum Speoiitl 

traps were operated. Catches 1..rere usually r.:ade from quadrats with t:l high 
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a c-9.ttle o:r.closu,1tn a:nd a cD.tch of but ono in a. qn:_:v:lrnt imr:ediatoly outs:tdo t,h.e 

frot:i tho ar·0a8 of tight, so:i.1 betweou the dunoG t-ihere there uaa -good vec0>tat-ive 

cover of mixed grasses. 

United States aml soci0tit1es in i'or,1stod habitatr.. Tho species has :r:,evcr 00011 

foun.d to be abundant. 

The foods of the shrew consist mainly of arthropods and earthuorns and 

Welter and Hollbergc:r (19.39, p. 78) have recorded the feeding of the ym:;;i1g on 

a.r:ts, ant pupae, and cricketa. It is probable tl1c1,t this species, like tho 21010, 

The small ~ize of the least shr~1-r and itn relativoly lou population n-:ik:o 

the species a nino:t corm ti tuont of the sand. oagebrush grassland co·r,)mtn:li t;y. Very 

little f r:c-t.ual data relative to th(i l.ii's hidtory and habits oi' the species i£1 

knmm. 



CHARACTERISTICS OF 

POPULA'rI01'JS 

The total lengtho of 1:..aD.garoo rats ce.llght in 1949 have been ser.it1rated into 

fivo,..millir11c·to1• lo:n~rth g:r.•01..:i.ps arid frequency-length graphs for the total popule,-

·tion a11d tho segregutea oe:;ces are pref1e11ted i:u Figure 19. The::m dai;r~ were 

colloeted i'rcrn. Otrhol)er lt 1949, to Jromnry 12, 1950, a..YJ.d i:n addition to hr-

males and 3JJ f67'.ales. The curvco of the ·!;oto.l populations and for tho nales 

-modal, it indic,a.t:;as ·that the hiomodalit;:r is n characteristic of tho populations 

as u unit and not e se:-:: dii'for0nti,:rbion. The graphs of the rwJ.e and fcK1i.ale 

populations showed no size diff ereutiuti<'..l!l botueon males ru:.d f'emales. 

Id'o:tr2i1t:lon obtained on kangaroo rati:1 during tho course o:f thoso st;udies 

~.:nd by Troubritlee (191:-2, p. 10) sl10H 'that brcodine; activity is rhytlmc in 

!lt'tttre. Fen.ales were not corcn::Ionly found pregnant until nic2-Decar1be1· 1J_;ir the 
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pregnant.. Thiu t,vould i11dic~:i;e o. suuC:1en m&f;s popule:tio.n :tncrom:o:nt oecurrea 

periodioo.11y,. Ti;erefore_, the £5.r::rh; or 1cft tl(.l(Je of the b:l:inodt1.l ct:J.l'Vo crui 'be 

by the cccm1d node. A further anhntu.ntiation of' tho second mode as tho zenith 

of :nutu.r,o po:puh:ri..ions is shown in Il'iguro 211 whore the t;'Taplis rosed on data for 

1940, 191,1., c,nd 1949 all show thc1 largest number of :"'.!l:lrw . .la in the 256-260 

1001;-gth t;Toup-.. the le.ngth grc,u.p of the seconc1 t<-..ode. 

In Figi).re 20 tho 194.9 matel'ial has boon sep-Brotod by trapping perio.c1ti end 

grEphed. Tho data i'o:r the b:1ue r.,m1cil an.cl black ink gr:oq)hs were obt.ainetl on 

tho Experir£ientr;,l H.rul.go 1 c.i1tl that of the re<l pencil grnph fr'cn 1.5 nilcs north of 

Wooih:i:U'd,. The f:lri:.1t trapping peric.'i'.l (blue pencil graph) was fran October 31 to 

Hovambcr ~,, 19491 ru;1d includes data for 2/.,6 indiv.lduals talr..er1 £'ran quadratc.: 

in P:.;;,stur;:,s 19, 20, end 24. The data i'o:t' the second trapping period (bl.ack 

ink 6-Taph) \ft:tj collected f'roa Limr(f'(tbe:r z:Ji to Deccnber 20., 191..4:?, and C()nsist of 

213 kaugar~,o J:'C,ts tako:n i'ra'i1 P.:,1st:i:u·0c-; YI, J.t;, U!"1cl ;.Uc, The fit;rt.1ros for the th:lrd 

period, Docaal,C'l· 30, 1949, t,o Ja.'l'J:t1a1,y 12, 1950, (red pencil graph) were obtained 

£rcn 10?' opcc:inons. The graph i'or the f'irt;t trapping per1od showo the bimodal 

oi'fect c.s 'Htw :::1otod :sith the tot;al z:iopu.lution in Figure 19. llowovor the graph 

oi': tho second tro.ppiri.g period 1-.thich Ylt(::; abont ·l;he f'irst three weeks in Deea:1ber 

is n f,":\!rl,y non~al curve with a peak at the 256--_260 leng-th 6Toup and a alight 

inclicrriiic,n of 011e o;t; the 24(:;..250 t:;Toup. Theoe t-wo groups are the peaks of the 

bimodal etll""ve of' tho 'to't:::.l popul,:rtion. Tho change f:ran. the bimodal curve based 

on dat.t:1 frctc'! tho firt:1; throe wcoI-w in :Nova::2b('>,r to a. um.nodal, almost non1al1 

curve based on ds,ta tel.ken the firi:t t1:i.ree iiaeks i:-:1 Docan.ber rJ.ay be explained by 

ttlo biolo61.cal ph0.r.1021e.non of grmit,h. A su.fficient number of individuals of the 

246-250 length group increti.se<l :tn cize frcrn. tiotraubo::· to DecEl:lbor to alter the 

po:r,nl~rtion ca-Jposi4.;.io:11 EL'l1C1 [{bre the un:inodr:i:1 cu.rve of Deca:i.ber. As shown proviously 

the f'irct ~:ic,'ilo Hv.G u.:n.dou.btod~ e.11 innature pcp1.1.lsJ,ion. Actually to change the 
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curve tran bimodal to unimodal required the addition of onl3 1 millimotor of 

length growth to about ten kangaroo rate, each 250 mm. long. There were at 

least ten of that length in the October 31 to Nove:nber 24 data. The only apparent 

eixplanation. for the bimodal curve in the red pencil graph based on da.t~ ts.kan 

near Roodward, is that the pQJnlationa functioned independently of each other. 

Sex,1elly the poptlation north of Wood-ward \las about 15 days later than the popu­

lation on the Experimental Range. Sexual activity was noto<l in animals in the 

246-250 length group and likeJ,y all individuals greater than 436 mm. 1n length 

can be considered sexuall3 mature . 

Figure 21 presents the frequency-le11gth graphs for 1940 and 1941 f r cm 

Trowbridge (1942, p . 7b) and for the Decanber data for 1949. The data for 

1940 vere collected :f'ra::1 lfovmber 22 to Decanber 25; for 1941 trc:m Novanber 25 

to DecE1J1ber 19; al¥l for 1949 fran lrovanber 29 to Decmber a:>. The 1940 and 1949 

data give urrlmodal graphs and indicate a stable pop.tl.ation of adult an:1mals . 

In 1949 the stability of the population l4as corrobcxrated by lack of lactating 

fanaJ.es and the majority of the fEII181es 'Were atto.1ning pregnance in mid-DecEIJlber. 

The 1941 data shoved a slight trimodali ty and vas present in both males and 

fanales (Trowbridge 1942, p . Sa). Trowbridge believed these modes ~ere due to 

(1) the nomal adult pop.ilation, (2) a grcnp of e.dve.nced juveniles, and (3) a 

group of vory young animals probab'.cy born in October. These data show that 

populations may function independently fran year to year. 

Grasshopper mice 

A i'requenc7-length graph for the 1949 grasshopper manse pop.ilation is 

presented in Figure 22. The data include 328 individuala caught during the 

trapping operations .tran. October 31, 1949, to January l2, 1950. The sex ratio 

of the population \laS lh7 maleo to l61 females . Sexually mature individuals 

probably include all an:imeJa over J.35 mm. in length. The curve o.ppr oximates a 

normal curve ohcndng that the populatia:i auring the period of study was rel.ative]Jr 
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&table and me1nly o! matur~ individuals. No sama.1 activity of gioasshopper mice 

and no indications of a large group of inmatures 'Was noted. 

Frequenoy...length graphs for the separate aexos of grasshopper mice showed 

that males "Were larger than tsnales and bad their peak at the 146-150 grouping. 

The peak of the graph tor the females -was at the 141- 145 grouping. 

SEX BATIOO 

The sex rati os of the specimens trapped are presented in Table 33 . Consi dering 

all species as e. unit the males exceeded -the number ot tanal.es and this ratio 

prevailed for most of the species. The male ~tch was particularly danineZJt in 

the lmngaroo rat and Yhite-footed mouse populations. Grasshopper mice, cotton 

rata and other species did not shov a very great difference between the sex ratios. 

The predan:tnance of males is lilmly due to a larger bane range and a greater 

81o1andering tendencyt' .as was .trund by Towsend (1935, p. 103). 
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Species ll1a.l totals 

m.poa 442 :341 '?S, 

Cqrchanys l(;/1 l.5S 325 

S1Qlt0d 45 36 81 

P0ra:i,ysea,Q 44 22 66 

Citollus lO 6 16 

lleotana 9 s 14 

Reitlirodontazo'e 3) 2l 41 

Porognathun f . 1 1 .2 

Porognathwl h. l 1 

,CJowtot:t 7 7 14 

Sylvi l 2 3 

TOi'AIS 746 600 1, .346 

'fable .33 . Sm: ratios or· snall . taken fl' 
Ootobor 5, i949, to JaD2.lBJ'y' 12~ 1950, on the 5w1iliarn root 
Plains Experimental :Range .am fr area aba.it l . S md.los 
z:iorth ot Wooch.tard 1, Ok1abana 



SUMMARY AND CO B CLUSIO H S 

A study of the effects of various grazing intensities on species and popu­

lations ot snail namma.l.B, particularly rodents, 'WaS conducted on tbe Sruthern 

Great Plains Experimental Range near Supply, Oltlahana. The range ia located in 

the al:Uld sagebrush gra:,slands or the miXed-prairio cUrnsx. Trapping quadrate 

wore operated in po.stures under different grazing programs and the results were 

canpared to detemino the e:ttects ot t he grazing intensities on the rodent species 

and munbers. The I:1.8.jority- of the vork was confined to two groups o! pastures, 

each containing a llght],y grazed, a moderate],y grazed, and an overgrazed pasture. 

Qua.drats were also operated inside and outside exclosures in the pastures to 

detemine the species and populations on ungrazed range as ccmpared to species 

and populations on r anges under the different grazing intensities . The data 

were exsmi oed to dotemine the habitat requirmente of the various species . The 

methods anpl oy-ed. 1n one group of pastures (Pastures 17, 18, and 21) were identi-

0&1 vi.th those used by Trowbridge {1941, 19,42) who conducted rodent investigations 

in these pastures in 19/J) and 1941 \Jhen the r ange w.s grazed ae a unit and before 

the pasture programs 'Were pit into effect. The present species canposition and 

pop.ilations bavo been ccmpared Yith tho 19/J) and 1941 data. The position of 

oaoh ot the species of small memmnJs in the sand aagebrush biotio camn.unity has 

been evalnated. Frequency-length data tor kangaroo rats and grasshopper mioe 

have been canpilod and the sax ratios of the catches ascertained. 

The following conclusions have been detemined. 

(1) The quadrat method ot trapping lilith snap traps is satisfactory for 

obtaining canpa.rative populations . Rat traps \1111 give sati.sfactoey nm:ibers of 

the larger rodents b.it Huseum Special traps, or mouse traps, are necesoa.ry to 

obtain quantitative data on the amaller species. 



181 

(2) Little difficnlty 'Wat3 experienced 1n trapping in tho late fall and 

oar]J' -wintor except .frcm marsh hawks which frequently removed the traps and 

catches. 

(3) Tho night by night catches of rodento 1J11riod considorab:cy and did not 

coni'om. to a high catch the first night and a dimini~bi.ng catch on the suocoeding 

nights . The roasona for the variations -were problb~ due to activity peaks of 

rodents and dr ift factor. 

(4) Two baito wore used and n higher catch of kangaroo rats vas taken -with 

a grain bait mixturo than 'With a ~ste bait mixture of peanut bltter, rolled 

oats, and bacon grease. A higher catch ot grasshopper mice uas taken 'With the 

paste bait . These preferences are in accordan-ce with the food habits of the 

species . The results shoY the difficulty of utilizing a single bait to obtain 

absolute numbers or rodents. 

(5) The follmling species or mall mammals \Jere taken in the traps: 

Richardson kangaroo rat, ahort-earod graeohoppor mouse, Te:x:as cotton rat, grq 

harvest mouso, whit&-footed mouse, plains pack rat , spotted ground squirrel, 

pocket gopher, plains pocket mouse, sill'y pocket mouso, eastern tiole, least 

shrew, and eaoter n eottontai.1 rabbit . Thirteen-lined ground equirrelo voro 

present on the ra;nee but -were in hibernation. 

(6) Tho catcheo in the pastures showed a hanogeneity of species over the 

range as a whole regardless o! grazing intensity. 

(7) Kangaroo rats were the most a.bmdant snail mmmnal on the r ange and 

reached their maximum populations on high dunes with exposed loose sand 1n 

patches. Minimum popilationa occurred an the areas of tight soil between the 

dunes. Higher poptlD.tions of kangaroo rats \lere associated with overgrazing. 

(8) Grasshopper mice were the second most ab.uxlant species and together 

'With the kangaroo rats formed abalt 90 per cent of the total catches. Higher 

populations of grasshopper mice occurred in moderate]J' grazod pastures than in 

llghtl,y grazed or ovorgrazed . Excepting £or this oorrol.ation the spe-cies had a 
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wide-spread distribution and sea:ned to be independent ot soils and vegetation. 

(9) Wbite-f'ootod mice, harveot mice, and cotton r ats had their highest 

popi.lations in tho light~ grazed pastures and the cattle e:x:cloaures vhere t here 

was a high vegetative croun cover. The cotton r at was l!lare closely associated 

with the high vegetativo crow cover t han the other two species . 

(10) Spotted groond sqaj.rrels uere in hibernat ion during much of the stud¥ 

period but data obtaiiled showed they preferred ovargrazea pastures. 

(11) Pack r ats vere uncamnon in 1949 and a decline had occurred in their 

population since 19/JJ. The decline vao probe.bJ.T due to an increase in veg6ta­

tivo orov.n don::tlty-the result of' favorable grOliing season.a and proper range use. 

(12) The pocket gc;,pher Yas a camnon aniJ::lal on the range and is one o! the 

most important rodent manbers of' the biotic cmmunity. Future investigations 

should attmpt to e'W.lllate the position ot this species in the camntm:1 ty. 

(JJ) The two opecies of pocket ·mice vere poor~ reproaented in the pop.tl.ation 

and are a minor constituent of the ca:nrnuni ty. More representative numbers of 

these species might be obtained Yith different trapping techniques. 

(14) The leaat shrew 'IJas found to be most oamnon in areas o~ dense vegetative 

crown cover and vru:1 particularly prevalent on areas o! tight soil "With a dense 

cover of m1xod species of grasses. 

(15) Cottontail rabbits 'Were uncamnon on the range proper althrugh they -wer e 

frequently noted abrut the 'lolella and corrals . The s~eies bas declined in numbe:ro 

since 19JJ). Prior to 1941 drrught and overgrazing bad prevailed on this range. 

Since 1941 favorable grwing seasons have prevailed and a.s each of the pastures 

has boen grazed differently the range as a whole is less overgrazed and has a 

denser crown cover. 

(16) Jack rabbits are very scarce on the E:z:pcim.ente.1 Range and have 

e:x:perioncod a decline since 1940 similar to that of' the cottontail rabbit. 

(17) The effects of grazing on rodents varies with the indiVidual species. 

Overgrazing f'avorD high populations of' kangaroo rats, spotted gl'Q.llld squirrels, 



and probabJv pocket mice. Light or no grazillg favors high poptllations of cotton 

rats, blrVest mice, least shro\ls, and probab:13 vhite-footed mice. Grasshopper 

mice are favored by moderate grazing. 

(J8) The rodent and rabbit biaoass (6 pcunds) on the Experimental Bange was 

15 per cent of the cattle bianass (40 pounds). Most of the rodent bianass con,. 

sisted of species vhich do not canpeto dii"ectl,y with cattle fc:,r forage . 

(19) A trequeney-1.ength graph ot the total lengths ot :kangaroo r ate taken 

1n 1949 showed a bimodal curve which was due to a group of individUals slight]¥ 

below maturity. The bimodality preinul.ed in the population obtained in November 

bit was changed in Deeanber to almost a nomal curve as the population obtained 

:full maturity. 

{ 20) The frequency-length c:irve of the ~shopper mice uas appraximatolJ' 

a no-rm.al curve indicating a stable relative~ hanogenews popilation du.ring the 

tiJn.e of trapping. The males of the grasshopper mice were larger than the females. 

(21) Sex ratios of the species showed a sig:1li!icantzy higher catch of male 

kangaroo rats and 'White-footed mice. No important variations were noted with 

the other species. 
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APPENDIX A 

on the Southe-rn Great Plaim Experimental Range1 

Soil types 

Riverwash 

Yahola ver:, fine sandy loem 

Lincoln fine sand 

Lincoln eilt, olq loam 

Lincoln tine~ lasm 

adian lOBIDJT fine eand 

Can ian fine sandy loem 

Vernon silty olq lQBJD 

Vornon very fine sandy J.oem 

ernon fine eand,y loam 

Pott.er :tine sandy loam 

~ FINE SANDI LOAM2 

PRATT LOAMY FINE SAND 

TIVOLI LOAMY FINE SAND 

TIVOLI SMID 

ALBION SANDY LOAM 

Alblo fine pve"1' loam 

Carwile f'ine sandy loam 

Springer loamy fine sand, 

Rough broken land. Vei-non soil materiel 

Garfield silty clay' loam 

1 teria.l obtained fr the Southern Great Pla1n8 ield Station, 
oodward., Oklah 

2 Soil types in bold letters are those tbat predaninat o.n th 
h:porim ta1 lte.ng • 
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Fig. 23 . Soils raap of tho Southern Groat Plains Ex:per:111lental Range. 
Nmbers abovo the linoo refer to soi1 types. 



• 

Vernon Sorlea 

No . 31 on Silty Clay 
o. 32 Vernon V e;cy in Sandy 
o. 33 Vernon Fine Sandy Loem 
o. 81 Vernon Rough ok land 

V on S ie : 

Verno series includes ::Immature, shallow soils developing 
!'iner textur strata.- c]Jcy'o and fine er c 

shal of t Red Beds. Thes soils are chiefly in eroded situa-
tions rut also occur an lev 1 a tl elopes vherever 
relati v 1y fin t ured red beds are t or r th aurf'ace. Gypsum 
e.nd ol te w.tcrop in places. 

soil teri , h r pr ont, is red, usually ight r , 
loca~ its surf c m.q be darki san hat by organio 

low the surface layer, h1ch doea not ceed ix in.cha 
, th r d terial bas be l1 ttli 

nough silt 
it consist 

e highly calcareous fr t or near tho surf'ac 
do o zone in 'Whic bonatos :ve accumulated 
t ough so11...:f'om.ing process Th ry re ant the first stages in 
soil d el t on the ured Red Beds. 
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Pratt Series: 

Pratt Series 

No. W Pratt Fine Sandy Loam 
No. 61 Pratt Loamy Fino Sand 

These are dark brown sails developed f'ran Quaternary or late 
Tertiary deposits consisting ot brown, pals reddish-brown or gray 
oand conta:1n1ng onrugh silt am clay to give it slight to moderate 
coherence or ''bocly. • They occur nearly level, gent]¥ rolling and 
bumm.oclcy' areas thrcughout the uplands, ca:mnonl3" in association v.2.th 
Tivoli soils . Surface drainage cba.Jmola are poar]3 established 
or absent as the soil material absorbs the precipitation rapidly. 
Internal drainage io thorough. The soils hold moisture well. 

The topsoils are :fra.o. 5 to l2 inches thick, are dark grqiab­
brow, have a fine crumb to single grain structure, and are friable 
except in the more so.ndy types \there they are rather incoherent. 
Fine sandy loan and loemy fine sand te>etures predcminate although 
loom occurs in places . 

The upper part or the subsoil is a trifle lighter colored and 
except in the loam type, is alight~ heavier than the topsoil. It 
conoists of dark grayish-brow or dark brotm fine sandy loem or 
light sandy clq loam. Thia layer is moderate:Jg bard and brittle 
when dry, b.lt a ama.ll lump can bo oaoily crushed betv1oen the fin­
gers and thumb into ss:111-cohereut mass of sand, silt am olay, the 
sand predaninating. It 1D frcm 8 to 15 inches thick. Below it 
the material beca:ies increasingly sandy and lighter colored, being 
pale reddish brown, brown or gray bolo-w abrut 30 inches . 

The subsoil is me.ssivo to cloddy throughoo.t . The soils aro 
calcareow, at deptba ranging £ran 20 to 50 inches and c<ll:IIXtan~ have 
a ~el,! developed zone or limo accumulation Yithin n fcur foot depth. 

The subsoils in the Pratt series are definitely of the aEmi­
hard land type. They have sane coherence or bo<ly blt are not notably 
silty ar clayey. Noither ore they 1ncobereut ao in Tivoli voile. 



Ti voll Series: 

ivoli oils 

o . 64 Tivoli 
o. 65 Tivoli 

Fine Sand 

Th soils ot this seri s are light colored and immatur . 
Tb ar developing, for the oat part, wind-bl mate ial 
consisting largely of sam in of undulating, or ock;y 
r lief . The surface s to a depth of tr 4 to 8 inches 
vary in consi.stence and sa:ie tin color, the degr depending 
up t aunt of silt, clq and organic t hi.ch they 
tain. 1'hey are usu.alJy darker t e materi.e.1 lm, rut do 
not c e darker t gr¢ brown. The r r ot th 
secti consists ot inco rent to pale reddis b 
of :frcm 1 to very fin grade. It extem o d ths below 
30 inches . Th soils are not usually cal.C8.1'80ll8 within a 3-
foot ection and give no visible lime ction to depths 
axce 10 feet. 

Tivoli oils differ fr dun sand sllght]a 
d rker aurfac layers in occupying ar of s · ny and 
dun like relief. They are 1ar to the alent soils 
which occur in are nort em states but ar dev 1 on O\Jl1 

to pale roddisb-brcnln and in places slightly limey sands, who 
the Val t oils ar o gr to light grey, o cal.car ous 
s ds • 
• 
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Potter Series 

No. 52 Potter Fine Sa.ndy Loam 

Pottv Series: 

The Pott er series includes shallm1, nature and light colared 
soils on marly clays and an caliche having various amounts ot sand . 
These soils occupy narrow ridges, shoulders ot hill.a and acarps, 
and rolling to hilly areas where erosion has prevented nomal soil 
developnent . 

The topsoils do not u~ exceed six inches in thickness. 
They have no -well defined structure. Where beat developed they 
are brown or g:r¢sh-brown, the lighter color preda:d.nating. Cl1cy' 
loam, gravelly loam and sandy loan 1.)'peS predaninate. 

The subsoil, -where present, consists ot light gray or vcy 
light grayish-brown friable clay, silty clay or sandy clay. It 
is ordinarily l ess than 12 inches thick. At xmmer ous placee the 
topsoil rests directly on the ~t material -which is every1i1here 
coherent . 

In most areas of these soils, numerous frai:,nents of hard 
caliche are scattered thrrugh the soil seotian am over the surface 
ot the gramd. In san.e areas vaterworn granitic gravel makos up 
moat of tl:e uppor part of the soil section. The parent material. 
consistinc ot Tertiary clay or sandy clay, usual]¥ more or less 
cmented "With caliche, outcr ops at nmerous places in many of the 

· areas. 

The soils are limey, generally throughoo.t the section, bit 
have no zone in \lhich the carbonates have accumulated tbroo.gh soil,... 
fonning processes. 



S inge-r Series 

No. 79 Springer Laaa:17 1ne Sand 

Springer Series: 

Soila at this series are mapped in looaliti s vhere the oolllm, 
although otherwise res bling that of Pratt soils, s light 
brow to_oeoi1. The Springer differ fr the Pratt soils on..13 in 
having i lighter colored surf ce and c :only, higher lJr1ng lime . 
The carbonat are usuallr within a 20 inch epth. T soils 
bo limey to or near the surface of the ground locall,Y. 

Most o£ these soils 'Will occur an ridges am hilla where 
Wind erosion has prevent th accumulation of mnah organic matter 
!n the topsoil ar hes thinned ar r ovoo the topsoil since develop­
mal:4t . 
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Albion Serias 

No. 70 J.lhion Sandy Loom 
No. 71 Alb1on Fine Gravelly Loam 

Albion Series: 

The Albion se2'iea inclUdes sEt!l.i-o.ature aoils devoloping trcm 
coarse Quaternary or late Tertiary sand axil fine gravel cm well 
drained undulating to rolling uplands in thie diatrict . 

Tho topsoil.a are brown to grayish brown., a.re .fran 8 to 10 inches 
thick., and have a massi w to singl&-grain structure. The sa.nr:ly loam 
and fine cravelly loam textures predaninate. 

The uppor part ot thia subsoil, which continues to deptlw 
ranging fran 20 to 30 incheo, is oanposed 01' a san.1-ooherent mass of 
sand, silt, clay, and tine gravol, the latter constituent predanina­
ting. It is brow to gr¢sh m-mm. 

The ranainder of the section camnonly consists of incoherent 
tine gravel and coarse sand hit mq contain enough ailt and clay to 
ai'i'ord moderate coherence. 

The soils are not l.Jmey, as a rule, though csJeareons spots and 
splotchea occur below a 30 inch depth at places . 

The Albion soils dit:f er !'ran Prt.l.tt soils chiefly in having 
slightly lighter colored surface lqers and mueh coarser-more 
gravelly subsoils . 
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Ca.rvile Series 

lo. 72 Carwile Fine Sandy Loam 

Carwile Series a 

Thia series includes dark moderate,4r heavy soils developing on 
flats and in swales a.rxl alight sags 'Within or adjacent areas of 
highel"-lying more sandy soile. Drainage, although r ather slow., is 
adequate tor cultivated crops . 

The topsoils, \lhicb are massive to cruml>-stmcturod, are dark 
gra.yiab-bro11n., are friable under average moisture conditions and a.re 
fran 8 to l2 inchee thick. The fine sandy lOflll texture predcmina.tes. 

The ren.a:lnder of the section consists of massive and moderate:13 
heavy sandy cla3 loa11 or c~ loam. Itl iD dark gr¢sh brown in the 
upper part 'Where it merges with the topsoil, and beoanee lighter 
colored dovn-ward, being brown, yellowish-brow or mottled brawn and 
rusty brow below a depth or about tw feet . l'he subsoil contains 
enough aand to give it a more or lesa gritty feel almost invari.Rb~ 
and is ccmmonly- quite sandy. :,l'he clay content, however, is sufficient 
to make the material moderate]3 heavy. 

These soiltJ are lim.ey at depths r anging fran abrut 17 to 30 
inches. An ill-defined zone of carbonate accamu.lation having lime 
both 1n finely divided fom. and 1n scattered ha.rd concretions may 
occur between the 2 and 3 foot depths bit is not persistent. 

The parent material is o:l Quaternary or late Tertiary age. 
Much of it is colluvium. vashed ~ blow frcm higher levels though a 
pert mey have weathered in .a.ifill fran underlying fomatioo.s. 

These soils differ~fran those o~ the Stonington series, tenta­
tive~ established in ~ Soil Conservation survey of northeastern 
Baca county, Colorado• chiefly in having darker colored topsoil::,. 
They are asGociated with Pratt and Tivoli sails in most places. 
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Garfi 1d Serie:, (Te:atative} 

o. 91 Garfield .Silty Clay Loam 

Garfi~ld Series 1 

This series is t a.tive and t.1aa oet by field men t a 
progress of the Harper County.Survey. 

he following is brief SOIDlila1'Y am description of areas 
obse od: 

Garfield a fcund on divides on arl.y 
flat to gently undulo.t opography. It occurred in areas 
o.f Pratt, Springer, and Potter soils and there,!ore probe.b1y 
developed fran SCJ!le silts rut moatly clqs of Tertiary age. 

It 1 a dark, very 
age blt a tight clay subsoil 
slow. During ry periods the 

errus large cracks. 

oil · th good external drain­
o internal draina very 
fee of th ground has 

A brief d cription of the profile obaerv is follat I 

O to 6 • Dark a brown silt 1 , crumb struo-
tur and calcareous . 

6 to 24 in. Mixed bro an:l yellowish brown, re dish­
brow end yellow c or a clay loam in 
places . Sane cubical structure. Calcareous. 

24 inc e plus Yellow, yellcm- , red and reddis 
bro silts an clays and concre-
tions in places. 
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APPENDIX B 

L.lST OF C0-1M<n .AND SCIERTIFIC N»mS CF MAMMAI.S MENTIC!iED IN SECTIOO, 

"INFIDENCES OF ROJENTS AND RABBITS 00 RANGE IANm" 

Antelope jack rabbit , Lepu,a alleni alleni Mearns 
Arizona jack rabbit, !mU! califarnicus E!P1CU@ (Allen) 
Bannel'-tailed kangaroo rat, Dipoognys spectabills spegtab;J H s Merriam 
Blacl!i-tailed jack rabbit, Lepus ra,l3f6rn.1cus melanotis Mearns 
Bottae pocket gopher, Thanan.ys bottae central.is Hall 
Brazos pocket gopher, Qecm.yp brey:l.eeps brazensis Davis 
California grcnnd squirrel, OiteJJua beechevi 'beecb,w. {Richlrdson) 
California grcnnd squirrel, Cite] Jns beeomrl fischelj. Herrim 
Chisel-toothed kangaroo rat, D1R24ar,yp Jl1icrgps bormeyilJei Goldman 
Columb:tan grQJ.nd squirrol, Q;itellus polmnbis.nus coltpnb1anus (Ord) 
Desert harvest mouoe, Reithrodontcm.ys megalo~s de,sert1 Allen 
Giant kangaroo rat, Dipgdap.Ys ingena (Merriam 
Gray harvest mause, Reithrodontg;ys montpml@ grtseua Baird 
Harvest uoose, Reithroclontags sp. 
wng-toothed ground oqu1rre1, SpemophilnB leptodaot:yJa§ 
Moore pocket gopher, Thcmcpys talpoidv moorei Golanan 
Nebraska deer mouse, Perag,.ysa xnani93]gtus p.eb:rascensis (Coues) 
Nelson antelope gramd squirrel, Ammospemoph1 lus nelsoni (Merriam) 
Ord kangaroo rat, Dj.podqn.ys ordii qel.erlw Durant end Hall 
Pacific pocket mouse, Perogtlmp E:ficus Mearns 
Pl.a.ins "1ood mt, Neotgpa micrOJ::WJ micropus B8ll'd 
Prairie hs.rvst mouse, Reitb[odontaps w,golantis ~ Allen 
Richardson kangaroo rat, Dipodgays ordii richarclsoitl. (Allen) 
Santa Cru.z kangaroo rat, Dipodcm.ys yepnptus vepustus Merrimn 
Str eater wood rat, Negtana tuscipes streatorl Merriem 
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Thirteen-lined g!'cund squirrel, Citellus tridw;sml4nffituR ;;:Fcolo. Howell 
Tulare kangaroo rat, Dipodcm.yp heermanni tuJargis Merriam 
Western pocket gopher, Thanqqp sp. 
Western pocket gopher, *1,anan;vs bottae (Bydoux and Gervais) 
Western pocket gopher, I}lcmaD.VS t.alpoides (Riohardaon) 
Western upland meadO'IJ mouse, Microtya ochrogaster baydep::t j Baird 
White-throated wood rat, Neotm& albigg.la albiPUla Hartley 
Zuni prairie dog, C;mcm.yp gµnnisoni znp1ensis Hollister 



APPEDDIX C 

DATA SHEETS FOR INDIVIDUAL 
QUAI&TS 
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The foll°'111ng sheets are samplea or 80 qua.drat data sheets filed 
at the Oklahcma Cooperative Wildlife Research Unit, Oklahana .l. and M. 
College, Stil.blater, Okle.hma. A sheet has been prepared far each of 
the qu.adra.to. The fractions after the \4bole numbers represent the aex 
ratio of males to £anal.as . The underlinoo da.ta in the 11Diagrez:i of 
Catches" show the indi vi.duals caught \11th the Muaem Special traps . 
For conveniooce the following abbreviationo have been usod in the 
•Diagram of Catches. n 

M - ma.le 

F - fElllale 

? - sax unknown 

Do - kangaroo rat 

O - grasshopper mouse 

C - spotted gl'QlllQ ~rel 

R - harvoot mouse 

P - 'Whit&-footod mcnae 

Pf - sillq- pocket mOUBe 

Ph - pJ.ains pocket tlCUGe 

Sh - cotton rat 

G - pocket gopher 

Saq - eastern mole 

Cr - least abreY 

Sy - cottontail rabbit 

X - unlmown e.rumal 

JfJ/l - month/dq 
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PASTURE 19 : QUADBAT 1 

Location: Northwest of trail throo.gh Pasture 19, in soo.thwest section. 
First mod.orate dune sc:nthuest of high dune a1ong west fence line. 
~~ A typical moderate dune (-JS .feet) . Long axts N-8 in direction 
and at south end joined a NE-S'W dune. The dune was fla.t,..topped and 
sloped moderately on aides . 
Soil: Sandy and loose with Sll18ll patches of loose sand between vege,­
tation. 
VegetatioD: Sagebrush and as.ml lavegrass prodaninate. Vegetat ion 
dense in east bal£ and m.oderato elsewhere . Lightly gruea. 
Qµ,ndrat: Extended I- S aiong as.in axis ot dune. Li.no B on top of duno, 
line A at top of west slope, line C on 1aBt slope. 
~: A t:tlxt~ of peanut bl.ttor., rolled oats, and bacon greaoe. 

table .Qt. Catches z 
Date Time Dipoda:,,yu Totals 

Oct. 30 
Oct • .31 
Nov. l 
Nov. 2 
Nov. 3 
Nov. 4 

.3 :JO P ill traps be.i tod and set. Bat traps. 
lO :15 A 2 t l -l- 3 1 
W:45 A l i .3 1 4 ~ 
lOzOO A 1 -t. 2 + 3 t 
9:05 A l + l ~ 

11:06 _A ___ --.:,1 ... *-------1--~ .... 'A .. 11=-...,tr_ap;g:a;;;s .... ;r .... m--.ov .... w ....... -2 .. ..L,...o , 

'l'Ol'AIS 6 1 7 t' l3 ,, 

Diagram of Catches: 

(A} X X .X 
10/31 F Do 

(B) X 
J.J/1 M I>o 

I 

X 
1.1/lHO 
11/2 M 0 

X X 

X X .X 
ll/2 F O 

10/31 F 0 

{C) I X X X X :I 
ll/1 M 0 

ll/2 M Do 

X X X 

.X I X 
lD/.31 M Do 
ll/4 M Do 

:I I X 
ll./1.- t 0 

ll/1 M 0 
ll/.3 F Do 

R,nprk§: nothing partioular'.cy' :bnprosaivo in this quadrat . Waa 
surprised that moro kangaroo rnto 'Woro not; taken. 



Lo~-4.9.P A 1011 dtmt1 in the r.c.1.th end cf Pl:,S[,u.ro 19. 1'1':t:rst low c1unc 
EH%tthue11t of Qua.cl:re:h :3,., 
Dune: A low cltm.o m·oa (-J!l £act) r::uelo of three or four fl.1llft1J, co!1nectrni 
dunos. The mail1 a)1is is nm .. .sw in d:lroction. 
e9j._l: Senc\y ru1d loose part1.cu.:LD.,:r".lN ir! uec:1, po.rtio?:i of quadrat" 
)!_ee,ctgt~op: Sagebru.sh and se.ud lovegrnos. Del'l;::,ity high in eas~i;; half 
of quc.dr::;;;t and ;:1odcrr,:'.:;e in 1:~o;',ij I:uli'. 
Q.ua.dra~: Long rod.'3 is NE-SW. Lino B to ca.st o:J: center of dune" 1:i.n.e A 
on f.J.at top of du.no, lino C at; foot of east nlopo. S.01.rt,h eml .of quadrat 
.at baoe of south zilorl9 · t:Uld d.i0tr~ ''/:3 ~ardo i'ra.J co.tit .fonco line .. 
&il;j.~; A mixt1:1r,e of 1~oanttt bnttcr, rollctl oa.t.s, and bacon ercasad . 

1\:;J)J.c sf. Ca·tcho:.:i: 
D~.'Ge 1firr'io D:t1'.>odanyo Bit,nodo.r.t Or!'1Yuoti;:.1 ToteJ.tJ 

Oct. 
Oct~ 
ffov~ 
nov. 
[ov~ 
Ifov. 

tfov. 
Hov. 
nov. 

JO 
31 ., 

J. 

2 
3 
4 

:, ;JS p 
9;JO A 

10:03 A, 
8:5~ A 
f;:30 A 2t 

Ot1ycho::,;yo Ci to11'1;1.iJ 

and sot., 
1-k . 
lf 

i' .!. ,,...0 

10~15 l. :10 c.:d;.2h 
_,. ...,~~ _.,.,c,:' ~C!'i'lli<lli ~ IN~ .... 7 ") • I I •• .::...*r ••• ,7 ...... ~-· ... 1 -·--·-·., ... ').,..r-·-1al ... Uj-i ·----· -· ..... -·-!l·-_-r ... ,?.·-.. ~· 
',.t,'1JJ;,,;1.1.i;:, 5° _;:i a° :«:1 .l,. O ';;1 q 

Diagram of Oa:hclHl'{1: 

(A) X X X ? X ""~ 
lJL;a p 0 :JJ./t!. 

,.,, ,,.. 
J·: .tiO 

J.0/Jl i!i De 
... 1/"> ]' 0 .. t .... ,~ . . 
lJ/;, M ll) 
J.JL2 .~i .Q 

(B} ~T '"..}' X Ji: 'Ii' 
.:,:_\ .... "'~ 

(C} X X X 
J,;~6 '2 Cr 

, 10/Jl F o 

X !. 
10/,31 F 
lJ/1 F 

".r• ,1..,,i. 
J:~ ..., 

V X 
0 ll/2. :f.' .Uo 
Do 11/3 F :o,, 

'11/) '['1 D~, s....,,~ ..... ... 
~1/· l-1 C ·'-·. ;) 

.::., "~!"' 

.;:," ~,. 

"l:7' -";:" 
4 i~ 

10/JJ. l! Sh 
;(J..j:L 1'1 Sh 

l r- r.1 Cl'.' 
litF Cr ~·-~--.::A~~~~,,, 

¥:wrko t Note high c::rtch of' h'llgax·oo I'ats u.>:tcl 0Tasshoppo:r nice fra;,, 
litio A 1,-sltlc:b ht:i:c1 2, nodc:r:1te c1·;,Hn dem:::it1• o.nd cons::i.dcruh1o oxpoood loo~;o 
scn.d 1.>et'Hocn ~iieget:;;,.:tion. Conversely i.ha ootto.n. :rc;l:;s 01:;, loo.st ohrewi;j 
Hore fa:\Ircr::. (1:i.11,y i:n :u.:i.e C which had a Meh c1~own act1,r;;i1;27 ruaa t:Lghto.T soil., 



.. 
" 

19, oouthonst of -t;:ro..il,. 
f'X'a;,1 fonco gate .. 

Long ax.i.fi lttJ...SE. !!ioderatel3 

Loca·14;$l= In soti:thoast porti.on of Pasture 
Firc.t th.me nc,ut.h-ori.st o.lone o,arrt; :f'onca llr.o 
Dunc: A t;rpic(l.1 :r,10001•0,to du.,.'1a (+15 feot.) .,. 
t:l"h(JOf) t:lapoi:~., 
[CYJJ: St:mcly w:id lootio<; with modere,tc ru::10unt o:2 exposed scllld betwa® 
vagcb:rh:1 on" 
;\Tego:p~5,o~: Sac;obrurJh ond .sol1a .lovegr.,i;ott 'lf'l·bh clumps of litt.le bll1eat~ 
ru1t.1. sa:i<, trta.11:a o:f" ls1c11SJ~1grt)JJ~. V.egotaticr1. dc11sa on eaJ:rh clO!')G s11d 
:ll!OOG:Z'td,c ol.s:2:uhox•e., ld.ghtl;lr to ll.iot1errn.t,eJ.J;- grazed .. 
~~J'\; AlcXi.g :r;:tai11 a:ci(a; NW-SE o:t du.ne. L:tr1or] A encl C on siQes, line B 
Ol;l top .• 
)E.f1:.~: A J1::L"'t'~1..1!'1si of pi:3SJ:"l.nt b:rttc:r, rolloil oo:ts, a::.1tl 'bacon (trc.:n.s.:?-. 

~Jc·c. .30 J:50 p All ~t!~tz.:.rz, bc.ttaC:1 t~tlcf ~,ia:i~. 

Oct,, 31 9:50 A l~ lt 
No·,"~ l 10:J.D A l.t 
Hov. 

.,. 9:15 A 4-k r.., 

·1£:01;r .• :3 H:L;5 A ] .L .o 

lfov,. 4~ 10:l~~ A .2\ . .......-~-lftW'>,,:emtlOl~tm'b JD:S ··$ .. 
7t 3t 

no11. 
1~·ov • 
no::J'. 

,I. 
't' .. 
. ? 
6 

TCJrAIS 

(A) X X 
lJ/41'1 Do 

11/4 N Do 
llL2 11' Do 

{CJ 

1 ·~ lil'alill ...... 

X 

X 
11/2 11' Do 

X 

X 

1{ X X X 
11/1 n O 1J.L2 M It 

"'1,.1":! q O .. -~ 'I.:,; ,!..·;i. .•• 

X X 
J.+L6 .. ,.,9:r.. 

X 
11/2 1'' Do J 0/31 Jf 0 
+'1i2 F R . 11/2 F 

1"'·/~" ... ,. D ~j.J ;....Lb 0 

ItOT;}s1.!~l~Q: l!1(tt.'e EfV'i{70r.lCG . .:(;l1tth 'Gl10 1CDJ1t ;JhX(ll:l ~'l(! }Jer<!en:(J, ~-·~1-c)ll.[10 art) 11ot 
Cf.:.\.1ght u1:h:i1 ·the ra1; t1~e.p-J .• 



o., Po..rk, ''f., Scl:nld·h, K. P.. 191.,.90 
U.. H., St1;,m1t1er::J Co., Philad1c1:~phia anii. 

Al1rot1:; 
tho 

iJ.. 19/JJ. Distribution and control of ,sE:rveral woody ;,:Ui.n:~G 1.n 
Hcntcl'n Gulf Rer;lc.11. U. S. Dept. Agr., Soil Conservation Sc:r,Tico, 
Worth, ·re:a:w. Jl r)P~ 

Arlton, A. V .. 
i1o,_7JUa.logy. 

1936,., An ccolo~;;ical study o:f: i;lcci ;mole. 
1'/ :.J!./)..J'l1. 

-,Jour., o:f 

Arnold, :s. ll'. 
fe(l i:.:rlzou:J, 
St.a.,. 3 '.i'coh. 

19,(:.2. F<.)l'tl.[}) C01IDl1rlption 
cs~a tm.tolopo ;je.ck rabbitG., 
Bul. flu. 98,. 86 pp. 

&it prei'crences of o:,::por:l1Y1ontulJ,I1 
Uni"r. of Arizona j A[!t'. :C::::pt .. 

Bailo:r, V .. 1905. Diolog-lcal Survey of 'io;~:i.c.. u. s. Dept;. Ag:,._ Biol. 
Snrvc;y, Hort?1 ltmericrm Fatw-D, Ho. 25. 222 P:P~ 

Dciloy, V.. 190B.. lmnuf'nl and bouef'icial :m.a::-::ll,lals of tho arid i.n'G.e:rim·, 
i!i'.;;h ctiocivJ. refcrenco iio tho Curso.:::a and Ifufool<l:. V,a,11{)y;.;, I~evad,0,. 
U. S. Dept .. Agr., Fs;rnors Dul. 3J5. .31 P11)• 

Bailey, V.. lS' 1.. E~'cla1G of lfotY lle:dco. 
Biol. Su1"v'cJ, ifor·th .Anm·ican li\im.,,a. no. 53. 

o .. D. Derr!:;,. A[,7.'. Bureca of 
I~ pp. 

Eo.il~r) . ..,.r. 19,39. The tJo.litm .. ~,r liven oi' tiw little pocJ.:o·f:i 1:iice .. J;::,ur. 
l~Ji.la.1ogy. 20:325-328,. 

Dailey, V. 021dSpe:rry, C,. c. 1929 .. Life W.rri;o:ry and habits of the 

of 

grru:ishoprcr mice, gonuo QD.yphan.J;s. 
19 pp. 

U. s. 1:ept; • Ac;r. Tecl1.,, 1lll. lfo., 145. 

Blair, u. 1~. 193'7.. The blrro1m and f'ood oi' tho prairie pocl:~ nou130., 
Jc?Il". er 1::u1.12taloi~r.. J1~:1~191. 

Blah",, tf. F. 1938 ~ Ecolo;,;icu1 l''o1r;;i.;:i.oun:.~ip;t of 'tho mar:naJ.s oi'. 'th''J Bird 
Crook llegio.n, :nor'thoRstern Oklahan.a.. Am.e:t· .. i1idland 1:fat;uralist. 2f.J: 
Li,'"t)-526. 

BlaiJ.", l:J • F • 19,;.l. illocln-.1i(1t1oc fer~ tt1e ,;tL1d;r of l~lr~nul :popuJ . .at-ic1;:s .• 
22: l l:j:,-11:,'l .. J our. of t1&rrmrtlogy .. 

Bolo., n. IJ., Ji-,. 
l)Of~t1.]i.1::~1~ot1i1 .. 

Bona., R.. 191/5. 
ir1rrt.i,J~11to. 

19.39. The qt1e.c:rci:t r:107;}:od of r:r0ud;y111g small mai.'l!Jnl 
Cleve1:.md fJn;:101).tl Ufrt,. Ei.;:r:;. Sci,. i\ib,. 5:15-77 .. 

Hnngc roc.:1o .. 1'1tc ::,.:nt Flunt t~uccocs:l.o:n.. Ui1Qllf'e tra1ec;a1cut 
Trt:t:\S .. Tenth !forth Ai:::ericen WilrJlifo Conf:. pp. 229-2311-.. 



}3:.1/otn-1, L. 1:,t~l:;.. liodont e;o-t,h:U:;y in a r:ri ~::cd prHi:d.o l:.0-:c,:r IU\fS, 
TrnJ18. l(a.ne,mj Acac1. of Sci. l/3::':1/J-l,i,56. 

Bt•o11n, L. 19!,.;7. Cooction of Jo.uk r,1bbi·h 11 cctt,ontail, eJ1d vogtrtetiat1 in 
"'~· y--~·1 "){~10 1:'i:'B5 .. J;ir:~ lit 1Xr~1l)C. l~.xc~~Jt1t1 Ac.ttlt. of fJci. 50: ~lL~44.-. 

1}1J.ecl:.110::~~J II~ :t94;~. I111trr1--1""olxr~ic.>J1sltlr)s T::Hz;::-t11c()ll ·Gl~c poc!~e .. b GOJ~J).or r:nd J.RJl,.i 
uoo., ,four .. o!' HsrF.?:.1alo&.. 2.3 :.34:6-::V$. 

C,.tlmlanc, V. 
lJeu York. 

191(1. Hamm.als of Horth AE01·ic,,. .. The i'c.fa.citlilJ.au Co., 
682 pp. 

Ecol. Bono. 

Costollo, D. 1". 194!1.,. llo;tm-.o.1 rcve5otntior.t of a:Jandor:.od plowed lmld in 
t'.b.c r:•.:U~rJd pl\jirie nssoc1o/G:i .. :or;. :.)£~ ~i102·hl1(~r~du0:r11 Colcr.eao.. Eco·lo5:1 .• 
25::312 .... 326. 

C:ur;]'.:1i.'flgB~ H. w. 1946. Grand Hcmi pocket gopher ct;udy. (A SU."mili.'U'Y of i'irst 
J'.'ive yool'G' tK,rk nnd prc;;;;-rosi:i l'oport for 19lif:;.) U .. s. Dept. Int., ri~h 
t111d H1Ul1i:f.'o Serv:1.eo., Hildlifo Roscw .. rch kboro,tor;v,. Donvor, Colo. :us. 
Zl PlJ .• 

r1~y .. ·, .bi. :.:. 19;11. Scii~~l cronian :le cif'.tcn c::,r,r::oa 'by hurro:,1inc rodents., 
pp. 4f51-~J34. Yearbook of Ae;r., lS,'31 .. 

Diec., L. E. 
Ugh .. 

1938. 
2:ll9-.l30 .. 

Diec, L,. n. lWiJ.. 
of 'i:H J/:13 f'c t,;;gt. 

.Jom·., of' Eil<llife 

Hotho<ls for orit:ir:1ating po1Jullrti·ons of ntu:rmls ... 
5:J9f-407 .. 

Doran., c. H., 1942,. Vegcta'i.;iou cl:U:.ti.e;oo i'o1:i.ou:lns pockcr:.; gopher· coHt::rol .. 
Rocky tit .. Forcr:rt and ftt~1,:;o &:;pt. Sta., :ct. ColJ.in,;., Colo. US. 13 pp. 

Duck, L. a.'1(1 r'leteho.1~, J'. 19/,4,. A SU1"Vey of tho gez.J.e am:l furbe-.JXine; 
an:tr1 .. 1.lo of' Okla.l.100.a. Okl.a. Ge.file ru1ti fish Ca:r;.: • ., Div. oi' Hild life 
Rostorat;.:tcn and 1:i.ese"t:rch, Pittmar.-Robortsoz:1 Seri.co Ho. II, Sto,te Dul. no. 3. 
lL,)i, i;1p .. 

Elll~o:ti., L. 
. !\~3118;04 

191/::,. 
Eco1or,.v • 

Fa:nf;i:n, R. W. 194.6. 
hi wonf:,el"n Utf.1h .. 

The pocket gopher i:n relation to soil oro;:dou on nourtticlr" 
Z7 : 101-111:,. 

Bio·tic ca-1tun::i:i.:l~1 o,\' 'bto nor·thorn 60.sert;. shru.b bi0;1c 
Eeol. 1~1000,. 16:;251-,310. 

Fi;nrloll, n. n. 1939. f:robl~:1-i:.rm:,, f):'OU:'.}tJ cf lo.rn::l in the S0u~1,hex·11 G·re~t 
Pla.:.i..ns. u. s. Dept., Agr., Soil Corie10:rvatio."l $c:rvico., /+.O pp .. 

I:':itch, H. s.. 19l;i3. Habito snc1 e-conc;::lc :rolD:i;ionsil.ipD of the 'Xulart1 
ke.ng£.roo :rtfl; • J ou.r.. oi' i>'I!.unnu.1.ogy. 29 : =~ 3 5 • 



Fitch, H. s. 194,Sa. Ecology of tho California. groom squirrel on grazing 
lands . Amer. Midland f;aturalist . 39:513-596. 

Fitch, H. s . and Bentloy, J . R. 1949. 
.forage by rango rodonto . Ecol.o~. 

Uoo of California annunl,-plant 
30:3o6-321. 

Garlough, F. E. 1937. Research atucl ie:. in t he control of destructive 
JM":.no.ls . Wil:£111£0 Mo.nago::iont Instituto. Trana. Second North American 
Wildlife Conf. pp • .303-310. 

Greene, R. A. and h.u.rpby, G. 1932. Tho influence of tYo 1::urrO\dng rodents, 
Dipodan,y;a :mectalilia J3Pect9bilis (kangaroo rat) and lfootcpo. albj.eula 
p.J.bie;ula (pack rat) on desert soil:3 in Arizona. Dco1ogy. J..3:.359-36.3 . 

Groone, R. A. and Reynard, c. 1932. The- influence of t\10 burrmJing rodents, 
Dipod91\ts ;rnegtabifs apectabilis (kangaroo rat) and peotana albim;l;§ 
albic;ula (pack rat on desert ooila in Ari~ona. II Peysical Effects . 
Ecology. 13 :73-80. 

Grinnell., J . 19~ • The blrrmling rodents of Calif ornis. as agents in soil 
formation. Jour. of mmvnalogy. 4,:137- 149. 

Grinnell, J . and Dixon, J . 1918. Call.tornia grrund squirrels . MonthJ¥ 
Dul. ot the Ste.to Camn. of Horticulture, Rodent Control Div. 7:595-807. 

Hardy, R. 1945. The influence of types of soil upon the loeal distribl.tion 
of sano m.ar.nals of southwestern Utah. Eeol. Memo. 15:71-108. 

Hayne, D. W. 1949. Calculation of size of bane range. 
Mammalogy. ,30:1- 18. 

Jour. or 

HaJno, D. lJ. 1949a. An mrsminotion of tho strip census method for esti-
l!lating on:JmoJ popilatians . Jcnr. of Wildlife Mgt . JJ : l.45-157. 

Bawbooker, A. c . 1940. Tho rurrm1ing and feeding hD.bito of Dipoda.,.ys 
v9nttstus. Jour. of Mmllmalo151. 21:388-396. 

Hawbecli..or, A. c. 1944.. Tho giant kangaroo rat and shoep foraee . Jour. 
of Wildlife Managanent . 8:161-195. 

Hawbeeker, A. c. 1947. Food and moisture reqtiirEDents of the Nolaon 
antolopc grcund squirrel. Jcur. of Mm:analoQ. 28 :115-125. 

Hoover, M. M., Hein, M. A., ~on, W. A. , Erlanaon, c. o. 19,48. The main 
grasses for :ta.rm and hCJ;10 . Grass, The Yearbook of Agriculture for 19~. 
u. S . Dept. Agr. pp. 639-700. 

Ea.abknrov, D. and Kurbatov, V. 1930. Preliminary- ecological survey of the 
vertebrate fauna of tl1e central Ka.ra,...Kum. desert in \Jeot Turkeote.n. Ecology. 
11:.35-60. 

Linadalo, J . M. 1946. The California grrund aquirrol. 
Press., Berkeley and Loo Angeles . 475 pp. 

Univ. or Calif. 



202 

Mcllvain, E. H. , Savage, D. A. , 9,1i ~ . 1949. Eight year su:mmary of results 
of grazing, feeding, aild other range :iJ:nprovment studiea on the Scuthern 
PJ.aino Experimental Range. Scuthern Great PlaiDs Field Station, 
W ood'Ward, Okla. 18 pp. 

Mafurry, F . B. 1942. A roport on the oorl3 summer population or rodents 
and rabbita on the Southern Plains Exparimontal Ranee near Wocxlwe.rd, 
Oklaha:ia. u. s. Dept . Int. , Fish and Wildlife Servi.co. m. 25 pp. 

McMurry, F. B. 1943. A second r eport on the oarly summer poptl.ation of 
rodents and rabbits on the Swthern Plains E:.q)erimental Ran.so noo.r Wooward, 
Oklahana. u. s . Dept . Int., Fish and Wildllre Service. MS. 21 pp. 

Mohr, C. o. 
meiml:lala • 

1947. Table or equivalent populations or North Amor.lean mall 
Amer . Midland Naturalist . 37:223-249. 

Norris, J . J . 1948 . Ef.fecto of rodents and rabbi to on r angeland. Ranch 
Day, October 11, 191.8. Soutbwestorn Foreot and Range Expt. Sta. 4 pp. 

lforris, J . J . 1950. Effect at: rodents, rabbits, and cattle <11 the 
v uc,,:.;ative types in saai- uooert range land . NeY Mexico Coll. of A. am M. 
Arts, Agr. Ex:pt. Sta. Bul. 353 . Z3 pp. 

Phillips, P . 19'.36. Tho distribution of rodents in ovorerazed and nonnal 
gro.sslands of contrs.1 Oklahoo.a. Ecologr. 17 :67'3-679. 

Savage, D. A. , Costello, D. F . 1948. The region and its needs. GTass, 
Tho Yee.rbook of Agriculture for 1948. U. s. Dept . Agr . pp. 503-506. 

Scheffer, T. n. 1931. Habits and eeonanio status of the pocket gophers . 
u. s . Dept . Agr. , Tech. ful . 224. 26 pp. 

Soher~el, R. R. 1940. ·Life history notes on Sieaodon hispidus lioxianu:s 
~th special. anphaais on populations ana nesting ha.hits . Oklahana A. and M. 
Coll. , Stillwater, Okla. Unpublished Mastor' s Thesis. IJ) pp. 

Sclmidt-Niolson, B. a.nd Scl:midt-Nielaen, K. 1950. Evaporative water loss 1n 
desert rodents i!l their natural ha.bi.tat . Ecology. Jl:75-85. 

Shav, W. T. 1924. The hane life of the Colnmbian grcund squirrel. The 
Canadian Field naturalist. 38:128-130, 151,..153 . 

Shaw, W. T. 1925. The hibernation of the Columbian ground squir rel. The 
Canadian Field Naturalist . 39i56-61, 79-82. 

Shay, w. T. 1934. The ability of the giant kangaroo r at as a harvester 
and storer or soaclo. Jour. of Hamme.logy. 15:275-286. 

Smith, c. c. 1940. The offect of overgrazing and erosion upon the biota 
of the mixed-grass prairie of Oklahano.. Ecology. 21:.381-397. 

Sm1.th, C. F . 1948. A burrovt of the pocket gopher (Gean..m bursariug) in 
e...,.stern Kansas . Trans . KarultJ.S Acad. or Sci . 51:'.313-315 . 

Snider, L. c: 
Bul. Z7 . 

1917. 
325 pp. 

Geogrnph,y of Oklaha::ia . Okla. Geological Survey-, 



203 

Spencer, D. A. 1936. Ecological studies l'elatod to control of rodents. 
U. s. Dept. 
; pp,. 

Int., Fish and WildlH'e Servic.»e, Progresa Report, Project No. 33. 

Spencer, D. 11. 
ra&rmn.aln .. 

1939.. rnectrioal rocor<ling of the a.ctiTltiec of small 
Jour. of Hmiu.o.logy,. 2fH479-/J3,5. 

Spencer, D .. A. l94J .• 
Desert.. Ecolor.s • 

.Spencer, D. A. and Sponce1·, A. L,. 1941.. Food ha.hi ts· of the whi te-throa.ted 
wood ra'l:i in Arizona.. ,Tour. of llamr..ta.logy. 22:280-284 .. 

Stickel. 1,. 1946. The sou:rce of an:lr2als moving into a depopulated fU'oo. 
J our. of Nommalogy. 2:/ :301,.. J(ff .. 

Stickel., L. 1?.. 1946a. Experitwnt~tl anr.~1sis of :methods i'or i:ieaauring smill 
:marlllilal popuJ.a:1.iona. 3ot1.r. of Wildlif'e Mgt. 10:150-159. 

Stiokol, L. F. and Stickel., t1. H. 19!~9. A Sionodon at~d Baiall.ys population 
J our.· of Malnmalop;: 30: 11).-150 .. in ungrazod $ .. nd unturnod Texas prairie .. 

Stoddart, L. A .. and Sr;ti'l:,h, A. D. 
Book Co,., Heu York and London .. 

Storer, T .. I,. 
and London. 

1943.. Ge11ori~l Zoolor,y. 
798 pp.. . 

UcGra'W-fiill Book Co., Net·/ York 

Storer, T. r., :&'vum3, F. c., .an<l Pa1::c'.lor, l?. G. 
tionr:; in tho Siorra !Jevuda of Cal:tf.'orn.i..a. 

Streator, c. r. 
of' M~.logy-. 

19JO. 
11:318. 

19.M,. Sarao rooen:t popula-
EcoJ.. Uono,. J.4,:165,...19:2 .. 

Jo'JX. 

Tappe, D. '2. 1941. Natt.1.ral history of the Tulare li:a.11.garoo rat. Jour. 
~, 

1
' 1 ">'"I •.11.r/-·-· 'I/ ';8' ~ o.i. l'lru.nm.a ogJl.. .c.,:;. _ ,,l.,l. • 

Taylor, W, P. 19JO. l!lothods oi' dcton0.i:ni11g rodont pres::iure on the :rauge .. 
Ecolorx. 

Taylo1·, W., P .. 
127-136 .. 

11: 52:3-542 .. 

19.35. Ecolo.gy. 16: 

Teylor, u. P. 194.8 .. Jack :ra.hbits e:r,r:porie11ce a poptilatian °hig,'tll in tho 
Trans-Pecos Region,. TO(;w.s. Jou.r. oi' Hanrmlog.y.. 29:186-1&7. 

Taylor, U .. F. ru1d Ic.y, D,. U. 19M.'" :Ecoloc;i.c r.dchos occupied by rabbit~ 
in eut;tert1 Tw...as. Bcolor:y. 25: L">0-121. 

Taylor, H. F .. Olld Lof'tficld, J. V .. G. 19'.U... Ds:.1ago to r.mge grussoc by 
the Zuni prairie dog. u. s. De:1t. Acr.,. Dept,. Eul. No. 1227. 15 pp. 

Tl 'l'p ,,.. cm a5r or, "'• · ., or.1.110!3, • J.., 
jack rabbits to graziug in 
.33 :45)0-498. 

and Lister:, P. B. 
southern Arizona. 

1935. The rolatio:u of 
Jonr .. of' Forcst~y. 



201;, 

Z01.;nsena, n. 'I·. 193 5.. StmU es on s a:<10 of the ::.t:1al1 rLOl'.!ill!il£J .o,f cei1tr.::11 
Heu Yo1·I:. 1loo.sevelt WiltJ. !.d.fo Annala. l;,:li-120. 

'l'rouhridg~,, A. B. 1941. Rodo~its £.nd rabbit:-J in rcla·tion to grazing on 
·the Southern PJci11s lli-q:;iti:riD.cnt 11ru:1t;e near lfoodHt·rrd.,. Ok1I1l1.cmu. (A report 
of pror,-:ress).. U. S. Dept. Int., Ffah a-ttf1 Nildlif'.e Service.. 1-lS d 

55 pp. 

Trow-bridge, A. n. 191;2. Rodonts ancl rabbits in relation to L~o.zing 011 

tha Souethcr·.11 PL.'1.lllO fuqJc::cil:,Hmt Range x1oar lfoodu&.rd, Oklaho',m. (A second 
report cf progToss). U. s. Dqpt. .. Int .. , l?ish c.nd WildlifC;J .Service. MS .. 
Ui-w~ 

Trowbridge,. A. M. 
por;ul.'ltions of 
Hou llaz:ico. 

191';20.. Repo:t't on a preJ.inir...ar,y stuc1y of the relative 
l~cients and rabbits of 'the Jornudu E..zporime11tnl Runge, 
u. a. D0p·t. Lrt ., I?ish a:nc1 Hil.d.l.ifa Service. rIS.. JL,. pp. 

T;'\JTOll, C. Ji., Jr.. 191,.:l o 

talpo·i d..fil!) in ti. ont. e.11.a. 
The lrloJ.ogy of the poclret gopher ('£ha,1anil!z 
:t:,iontan.tt Stc~te Coll., f4gl"i. Expt. Stu., Toch. Bul .. 

4lJJ. 30 pp .. 

Vorhies, C. T. a.nil ?~<Cor, ll. P. 1922. Llf 0 histo~J oi the 1ro.ngc ... rco rat 
DiPQdq;:~ opectaj;B,_~ ::mectabil\2 Norrie.In., u. s .. Dept. Agr .. , Bu.1. 1091. 
also Un.iv .. of Ar:tzo:r:ia., Agr. Bxpt. Sta.$ Toch. Bul .. lfo. 1. 40 pp. 

Vo:rhios, c. i. encl Te,.,,rlo1•, w. P. 1933. The lif'r, hisi,o:des and ocolog;;r of 
jacl:: rohb:lt.s., ~ all.e..u;t and Lepus ~!.9..!'J!±.£..US S!)l)• in relation i;o 
6:ro.zing in l\r::i.zooo.,. Univ. of' Arizorta, Artr. ll;xpt. St.1 .. , Tech .. Bul,. 1Jo ... 49,. 
pp • t.:tJ~-58"? • 

Vorhies, c. T. and Ta,y-lor, H. P. l~MO. Lif'e h:iotory a.no oeolov.,y of the 
whit a-throated wood rat, N~ota.w. s.lbip,ula !q.bip.!]& Hartley.,. i11 relation to 
grazing in Arizona.. Un:lv., of Ari::;ona, Agr. E..~1,;., Stu .. , fech • .Bnl. Ho. f56. 
pp. 1155-529. 

lfahlgro11, n .. l!.. 1941,. Cli1;u1.to of' OkL.·1.ho.ma. 
of Agriculture i'01.• 191:.1. U,. £!. Doff~. oi' Ae,1~ .. 

Climate a:nd inan., The Ye?orbook 
pl.}. 1065-10? 4,. 

u ;'> I" ,, p·"""''' "'~nc' u .... & _1g1,c1. <Tf'.r1e V""·,'·'·,··"'t!'.11~·1_0:r, o"' +."3_,,.., 1·01-i'i?r 1"'~,;-.,,,.,,q, ware, '-'·• -r. OOQ v~:.J:c,.._. ,, i.'1. .... ........ ... - V V --.s. ..... J. -uv . ~ V ... ,J.;;.J 

of tbe f'looo pk'tln of' tho Sou.t11, c~.no.dian. Riv& ir: central Gklahatna. 
Eeolop-;,y. 30 :l{IS-l;Jfi,. 

We;te:rfe.ll, U. T. 
50:63-64. 

Rhodora. 

Weaver, J .. E. and Cl0u"lonto, F. E. 1938. Plant ecology .. HcGrau-Hill 
Book Co., iTew York and London. 601 pp. 

Webb., W. L. 194$.. The biotic camD:unitios of 01",J.ahana .. 
Coll., Stillwo:oor:, Okla. MB. 6t! p11. 

Helter, H. A. and Sollborgor, D. E.. 1939 .. 
adjacent ea.ur'~ies in e1wt0I':t1. KGJ.1tuck~r. 

Notes on ·the marJ:r,1.alB oi' Rot-1e11 ant{ 
Jou.r. of' l 11ar;ill1a.loi:w-.. 20 :7'7-dl. 

Wooster, L. D. 1935. 
in 'Ucsterr1 lful1f~o.s. 

1Joton on tho offectf, of' drought on anirml pop.ilntion 
Trans .. I\C.nsas Acaa. of Sci. JB:351-:~52. 






