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mael'O!I• 

fld1 lh.q a ti. eool.ea u4 eocmeld.os ~ the wsten_tca:_ ~ 

11 tc the ,..,. .. ot ,,,.....!Jig the pNltln iata.mati• ocao~ ~· 

&pee181t eepeoia1l.7 te Jlelp b itl ~-· ...,...Do flLe 118.Ul ~~3ecst1Tel 

iulws ol•a1t1oat1• act 8't'&lut1• ot ~el habitat•, st~ et 

b~te, detendllati• et the lreeclinc ....... , . eYalu.ti ... et __ oeuu ll8tbNe 

&1ld eta.q et ,-pal.o1ae, nwq ot t•d o..Ut1-., appra:tla'L ot the et1'en1 

et luad-u• prutieee, e.t.1-.U• et o:rop dmge, act --,81111.St. 
1:1:teuiTe tiel.4 wrt wu o~ed cm 1d:Uua a t• Jdl.e ra.U.u et 

.81;1llw.tez,I OkllUII&. 1-,.latidl nN ea.ple4 ea fflC &'NU - nuie4 

iatelle1Tel.T • ffl et t.he lll'9U. 1"Ae periecl et nw.q eztade4 tio.. 

SeptGGDer, 1950, te lUIIIIOf1t 19S2. 
> ' 

fa 11Nt o~Te ftl'k o.-eniag tJle ta.~ w-1.4 F• 

u1.1 iaolue ~ 4 .. bT .All• (194')• • wzt:.4 _. tu ...U•••• 
11r..a1 .. aeua, kmlllariMr (1938., lt39,· 19"8, act lf4') t WM lhclie4 . . . 

i • 

1M1.'f'141&1. r age1 a.cl _,_..,, 1114 ..... mt Ie...- (lt~~, *• -,1,.,. 
; . 

11se4 t'lle ~gioal. upeot1 et llr"41Jtc act ....,...m. W. tme 

-1,-,ed. 11,.. ir&PJWIIC u • mellt-,. Jll'thecl. ._dna (19.41) ..,.el-,.4 

~- ter ere:, tlfl'd.z'rel 1-meries 1a eute:ra ,fau wtdelt. -, lie 

appUoal.e 1a ... 11'hatieu te ta: ll(dffel.1. Moe (1931 ai 19.0.) 

41,ou .... lllri;uu tw ·•-tua the pepwl.atieu ot -.-.11. laDr 

(1944) .,..4 t:fr ana oeuts .t• oeuuu, ll[&UTel.1 1a fa:u. hot 

dd rietu.c- (l.944) ta lti..._ o.-oJ.•• that the a.17 n.eoe1thl oeuu 
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reqmred the use ot a squirrel. dog. Hant (1950) eval.ua:l;ed census methe.ds 

applicahle te f'ox aq'U.irr'3-s with empbuis;. th; time inl'Ql.Tedfer each me~odo 

.Ia.ts (1939) cempUeid i-e:rerenoes ecmeern:1.Dg pa-ra.eites of 8f{tdrrels~ 
..... . .. 

Bmlmgartner c1,~) aad .All.a. (1943). repQrted t.hat :mange vu a seriws merta-
.. .. ""' ,. 

lity taetor 8JIC>~ fox ~s. Grahm. aad llbriah (194'? dete:rm1Ded tlle 
... . .... 

anivJ parasites et the western :f'm: squirrel in Kasu.. Bren and Yeager 

(1945) discus.sed parasites e:f' llliJ).ois squirrels. Goodrum (19-4$) 'bel.1·evea 
.,. . ,.., .;,. 

that the chigger is the JB.Oert senna external parasite of' the r,rq squ:1rreJ. 

in .Texas, vith 7f perc~nt of the squirrels shot dur:ing tla.e sumer being 

in.tested • 

. Id.f'e lldstarT i,n.d ,celegical stridies were cOlldaeted by Seta (1928),t 

Baumgartner .(19~), TerrUJ. (l,4l)t· 8$14 Allen (1943)0 .Both Allen~ ad 
~ ,I ... !"' ,,.. ... 

Terrill :mention daaage te field Cf;ll"D 1n the -~~k stage·~· , Tqlor and l>arts 

Cl,47) referred to .~-488.Dce squirrel~- in ~ex.as e~ .tielcis ud st.te that'-
. ' 
•a the Hill Cffllllt.r71 'beeaue they destrq mch o:t the pecan erepa, · the7 

are r egarded as peats ii• be kept ad.er ccmtrel._". AocorcliDg te Yeager (193')., 
. 

ta. squ.1r:rels .-time• zerinal.7 damage elm. sllla@ trees 'by' 8'\rippiDI etf 

the berlc. 

I wuld l11fe to ~ess '1111' appreeiatia to Dr. F. K • ._.ataer, 

Dr. A. H. Steblf", and Dr. H. I. Feathe;,ly, whe directed the pnlDl• and 
, I ' 

Dll.19d the t~sis. .I &1.111e wwlci lite te th-1: Dr,. W. P. T'qla,!' a:ad 

Ir. lLaraaD Bimiohs rer tlaeir llelphl adviee • .A.cbnl.edgement 1, graate4 

te the iee1.o0' hpartmnt., the l3etu;,r Depa:rtment, a.Jld. the Kminltmal 

;tlepa'tllat1 .._a&CIII& Agricultural ai,.d Meeh&Die&l. C..Uege. 



Te c~. eroa oapesition as atteeted by grazing ad site 1oca~iGn1 

tJ'°."ect,s ~Ul.dred · Y'lfds_ l$Et · and t-weaty ysr~a -.ride we.re 1"lll1 at three 

points along grazed . .a. ungrazed streabed ~as and a oak ravine.. Tepo­

graJm7, seil, deuit7 e>t grnn,d cover, ad other eeoo.ogieal eonditieu were 

also uted. All. trees which ~ a DBI 9£ 6 inches or more (measured b,y e. 

diameter tape) wre clqsed as dan:1~ types. Trees f'rom 6 inches tel 

ineh wre cl.used as n'bdominant typeso The smaller seedlings were ut 

J9bsena.ticm posts were set up at all hn;,s of the di/I¥ to determiDe 

sq1J.inel activity' h relation to weather taet•s, time of dlq ad feod 

eoaditicms. 

Trees were cl.1:ued te im'estigate "likel7"'"leold.Dg• nests a.n.d denso A 

tlashlight equipped v.tth a Jld,rror atta.chllllent, made .:tt pessi'ble te see 1.-to 

dens te ute eecupaaq er reoeae7 ot usage. 

LiTe 'tr&J>St illutratecl cm page 26 1 were used iD the 1950 w:btter 

ceuu. 'frapped eqltirrels are ear-tagged tor identification. Traps wre 

N.:l.ted. with a variet7 et •teriala, ear oe.n,. being the -..t nceeesf'ul. 

C:euu metheds a:re described 1n detail uder "Populatia.s.,• Snov track 

en:at.e 1ftU"EI coadllote4 at mi~ tollow:f.J:lg a 6-inch saew. P.t-aetioal.17 
' /t .. 

all fd the trad:a in tb.e snew- were acccmpen:ted bJ' diggil!Jga. A complete 

de• ccnmt was :md.e h all cues.. Slllllll.el" leaf nests were sampled by' tran-

11ects$ u previeul.7 described.. Time-8.'rea. eotmtst ~,ale....-a:p~ eeuus, and 

nest 4e~1ties w:re used to estillla.te sqa.irrel. DUJ11bers dDriJJg the sumer of 

1.«,fSl. J)a. oc,ata wre ecmpa:red with those ot oth~ areas. 



heeding data Ere gathered by' the exsminatiOJl o£ nests for litters 

and 'by exsm1natiOD or adult female S(!J.Uir.rels tor sips of prepoc;y. This 

inter.mation was supplemented with field ebservatio• on breeding actirttiea. 

Squir.rels haudled ~ the hllllt were inspected for paruitea. Staaeb. 

contents of these a:n1mel a were · also noted. FeediJJg k~its are obaerYed 

directJ.;y 1q wa.tc~ .sq,~els eat, aad :l.adirectl;y 1q netizlg euttinga Gl" 

:marks of pav:lJ!g. 

Damage to er.ops were ute« in the field from cTUDe 11 1,51, to .Tm.m&J.7 

4 

1,. 1952. Depredations t. ~e _r,ean crop were shd1ed intensiTel;y 'bJ' s~iJ.JC 

the utllizatiet• et pecans trom a native pecan oreh&J"d. $.iJlgle plots, 16 

ya:tds squret were pl..a.c~d lUlder 5 tr~s. l'eeu.s lltilized 1'T aq,uil'rel.s !ta 
' "' ,, •· .. . 

these plet.s were eom.rte1 as r9:resentative saples at the total cn,a areas 

or the trees. A detailed d1scus1\'ll et this preced:are •nears oder tile 

heeding et _9?a.qe to the .Peca Qrep.,~. 

ECOLOGY 
., ... , ... 

Physiographi~al.17,. the stsJl;e_o'f Gtla.bama _is priac1pall.y a pl.~ 

sloping trom the high me,-as , in. the pUlbandle o-r northnstern Gt'Lahema to 
-· - ' 1, . 

the heail;y timbered, acnatheastern eon.er ot the state. 

This area at '10,470 sq,:aa.re miles represents botoicall7f! a tram.ti• 

zom between tlie typical lever Hississippi Valle7 and S~ Rocl;r Remltain 

regions. The Oross Timbers, a. torest oE pen oak and UaokjaoJc, d1"14e 

·the state general.l.7 dow:n tb.e center. Vegetative grnth is 1llt.l•ue4 1'7 
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the hardnods ot the Misan:ri V&Ue7 h the eastern part et the state, tlera 
.. ·~ - . - - . 

ot the gw.t pla.1.D ill _the ~ea:th; and the more northeni tloru (~, 

1917). J. ti.Jlbered bq.d apprc:1.mate.l.7 m.net7 miles v:lde, rnnning alcmg the 
. 

eutera 'bcnmdal7 ot ~ st~, oOllprisea the majer tC"ested area 1a ltlah ... 

There is a gradaa11;)a1nn1ng et eastern species ot plants tnard the watera 

part er the state u M1il1' reaclJ, the 119fltera limits et their rap. The 

western pc,rli• e! the ~ate 1, most.17 Teid et timber grnth except alq 

nrea coarsea aad cm tb.f) •"*'ill a. The lnel uplands are mostJ.7 grass 

oorered. 

Pqae C«mt;y is leqated iii the northo-oe:a.t.ral. part ot the state; extad1ng 

.t.r• R. 6 E. 1 to R. l W., and fr~ T. l'T B., T. 20 I~ The o~ is cCD­

pe11ed ot app:rmmate].7 716_ ~ mil_~•, "Ule s~rn b~ et wldeh 11 p»­

eratl7 forested lfhile the DC'l'f.hern half' 111 a tall grass prair.te. EleYatia 

Yaries t'rca 1,:U.O teet 1n the w _stera edge to 800 teet ill the Tallq or the 

Cimar:r'on River in the eastern portion or the oamrty. The 01:mllmrcm RiTer 

.t'l.OlfS thrc:,agh the oomrty at .tts saathern boandary with Stillwater Creek 

behg the lllf,iD tributCL7. Tb.ere are no other Jl8.j or water oearses or lmoge 
' ' . 

streau v.lthin the ccnmty. PqDe Comrt7 lies mo.atl7 within the ~om 

hills regiq (Xoeor,ann, 19.30). Die extreme western part is ill the red beds 

platas. 

The av,rage 9r1""lal pl"'8Cipitatia tw Pqm Oomrt7 is 33 iD.ches (Year-
. 

book or Agrioulture, 1941). Ba.int"&ll is low durillg the months of December, 

.JllJfl.lJ%'1; and Fet:ru.ary1 with an average ot slight.17 more than Olle :laoh per 

JIODti.h. JJmtiDg April, -· and June, a raintall ot about tO'tll" inoh•a llCm:thl7 

ie D«t'.111&1.. lle.1.n:raU 1a errstic,. aometi:ma beiJJg almost torreutial 1a the 

l:Pfina aa.4 .-.er. S:nowtaU 11 quite Tarlable t'rom year to 19ar ad eelc!aa 

oo1'ee the g:r,cnmd tor Dlall:'e 11hau tw weets at a tillle. 
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Tem,per~ttres of 100 degrees or higher mq be expected frGm June 

through September. The smmu.ers are long with occasional periods c,£ vm:y 

high ~im.e tempera:tares. The average length of the grow:1.Dg season 1D 

Pqne County is 21.3 da;rs. High summer temperatttres almost invariahl.;y accom­

P8ZJY' clear skies and are attended b;y dry, moderate winds from the south 

and southwe.,t. Generally, winters are mild and of' short duration. Wide 

t~ratttre fluctuations occur and a sudden drop in temperatlll"e of 40 er 

50 degrees in one d.a;r is not uncommon in fall and winter mom.ha. 

' A scmtherl;y wind prevails, except daring winter months 'When northerly 

vinds predominate. 

FO% Squirrel Habitats 

Classif'ieation of Habitat T;rpes. 

The squirrel habitats considered in this stuctr belong to the post Qak;. 

hl.ackjack forest. .Aotuall;y, two distinct game t:,pes were studied:_ (1) the 

streambed or bottomland and (2) the oal: woods. &>ttomland game t7pe oom,­

priaes 5.3 percent, and post oalr,.blackja.ak forest 42. 'f percent, reapectiTe.1.;y 

c,t the total area in square miles in Pqne Count:,, Oklahoma (Table I). The 

rems1n1ng area is eCDpOsed of tall grass prairie. The tax squirrel habi­

tat in Pqne County is found primarily alcmg the main water ooarses, and 

seocmdaril;y along the oak woods bordering them. FCDC squirrels oocur oooa.­

sienal.17 over extensiTe oak woods areas DG>t associaied with the bottcm1.and 

type .. In other instauoes, they are entirely absent from such woodland. 



Deec;ription !II. 8g4y; Areu. 

l. .Area I - Grazed Strellll19ed. 'fh1a 55-,twre timbffed area a the 
. - -

Nllthnstern .tald.rts er Stillwater, Oklm-. vu looated __ ~ec Stillwater 

Oreelc e propert;r ened 'b;r ,&, • l'lmaan Jlim:1.chs ( !lpres 1 and 2). The a1 te 
. . . 

, . 
was t,i,ical bottoal.aad ta oentra1. OJcl.abGlll8.. 11.ong this seotioa et stream 

botta, the f'ertile,. a1.lunal soil --.U.7 Sttpported 15 ar mare cU.tteren 

species at trees ot 'tddch pecan, bl.act wa1.mtt1 .elln, &1ld haot'berr7 cas't;i,­

tuted 63.5 .peroent ot the dw:fnant t1P9s. !here were tev subdOJdnant 

7 

species and_practioalJ.7 no seedl!Jtga dlJ8 app&?'9Jlt.17 to prolonged hea97 

gruing, as shown in Tabl.e II. The grovth et understGl:'7 ad Vims hu ..._ 

greaiiJ.7 suppressed Iv' lrening liveatoak. GrOIDld vegetation, nea 1a the 

ftlllC"t is sparse. L1TeneoJt, at a rate et more tha one ccn, te we acne, 

was stoclmd cm this t:tabered atreabed area the 7982" 8Z'O'lmd. '1'be creek 1• 

'bclrdced b;r oem aacl alla1.ta fields, a putm,e, ad a var1et7 ot wuot onp1. 

The im.portaat teo6-pndaohg species inollldedt peo1111,. el.a, b1.aot 

val.zmt, bur· oat, lmmzcq ootteetree, and mlberr;r 1:r••• ma, peo1111, 

o.tteawecl, •and 1m' eu: VNa nppl;r •-17 -11 et the ae1 J abl • elm. 

2. .Area II - lJ»gl:ued Stztealled. .l 16-&cr• •ot1• ot SWJ.wte:r 

ONek 01l the Late Oarl Bl.aobaU 1-4 U'ae hojeot C"8a as oho- f.r 1lotll 
. . 

o:rovA cmpositi 01a aad ~ia atuiea. Thi.a 111"8& ia J."9Fe.-tat1ve et 

the Uabered creek bottoa, an lla4 . bea oleaed te bmnblg and cruiJII fc 

the past ten 7982"1. !he greaten v.ldth et the tillbered seotia is UOllt 

200 7a:rds, ht aera,es abea.t 150 7Cds. .BaoldMl1"17, el.a, .and seapllerr7 

trees oompnse- 74.8 peroeat ~ tae d•iun:t; apeoies tn,ea, a3.9 .percent ot 

the mmdowdnm species types, .and 7, ., J)ffOeDt et all apeo1ea tne•, u 

illuw&'bed 1a Table III. !lie adestCD'1 ad gromad Of/Yflr an relatiTe:1.7 

cl.ease. .l r• 8'-4 ot .1eedlillg1 and weds grow along the outer edg~ of 
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the timber (Figqre 3). Crop asaeciations incl:a.deda cc,rn and elt'al.ta 
-

fields, _ 1\1.a.Qkberri•s, and an apple erch&'rd. 

The important tood-i;rodaoing_:. 8P~c1es rincludea bar •ak, a1.m, mulbe:rrr, 

Xentuoq co:tteetree; and blaclc ~, These tree~ _ c~se_ 40 percent o£ 

the dan:fn•nt species t1"P9s. Elli, cottonvoed, and bur eek trees are the miLJ' 

1aportant den trees. 

Defoliq.tion y a renlt of a he&Y7 int'estation by' lepidopteroa.s lal"Yae 
·:r -

sne:rel.7 ~ed ~ack walmrt ad box alder trees dDriDg the snmmer of 1951. 

3. Ar~a nI. This study' plot comprises a pertien ot an oak-eJ.­

hacld>erx:,v rcnne and is 'bordered .,- a post oalD-bl.aotjaolc oak .torest. It is 

intlue:aoed $OllleWhat by' bettaland type, which is de&!til"alil.e tar eq1d.rrel 

habitatJ yet it is also tfpioal. of the mare habitaJ4.e ea1c woda rage. !h1IJ 

area waa studied prilllar1.l.7 fer compa:l"ison with the bott-1.ad t,pe. The 

raville vu lightJ.7 grazed and had no crop usociatiou. The t9POCraplv' is 

cha:raoteristicaJJ.7 a roll1ng plains with the tallgrasa p-airie-oalc woods 
.. 

savanna traversed P1' 1.nterm.ttent, Nb-bordered etr~m:u· The •11 is semd;r, 

pe:rGU ad ,.jeot ·to vub1ng. rue rariM i~ loo .. d -~ Bard7·'• tam,­

three milee west and one mil•· south ot stlllvater, ~ahcaa. 

!he three species• · •,· huld-.n1, ad el.a oampose 98 perom ot tu 

dcn1nant o~ cor,rr. ···Post oak ·tr~s, dadn«te the tiDer types 1n llhich 
. . " . 

60 percent fF8 daqnant apec~s and 38 percat are ftbdOllimat 1p9cie1. !he 
I 

' 
oalc trees are sCJlll,,by'; grning te u &TG'age height ~ abftt 30 .teet and h&Y1Jtc 

a. aerage ~ ra3lf'ng tr• six te ~n iacbes in the d•r:hnt species al.us. 

Eight to ten di.tterent species o.t trees cownecml7 ooO'IIZ' in the oalc WNda. !he 

Ull.derst01"1 ,a4 grRDd Tegetatia 1a dense 1n the wide, .f'l&t oa1c rari• 

llottca aeet~o.Jl, 'blrt 'becomes progressiTel7less deme u the ra:r:I.M Jl&'lTW8 

ud deepeu tewc'd the uplaad oak seot1•. 



The i.:m:aortant food-producing . trees ~ch occur ~cmg the oak ravine 

include: ~st oak, blaokjack oak• cb.iDluapin oak, and elm. These trees 

oamprise 80 percent of the dom:fnant species of crown covw. 

4. Oat ".'lalands.• Ecolegicall;y, a vegetative island is a:rq pattern 

of plant 11£e completel;y surroand.ed by' dissimilar plants and dissociated 

.trm similar plant areas. The oak forest - prairie ecotone ,i,f central 

Oklahoma is characterized by' such associations . (Figure 4) o Oak •_islandl!_" 
-

in this part or the state contain two or three species : .or oak: Qnercus 

marilandica,, g. stellat1, and .Q. velutina. Buckthorn, hickory, and redbud 

trees sometimes c~se an important part of the crown composition or such 

isolated tinif:,ered areas. These •,1s1snds•, serve as summer and winter rages 

for fox squ:i,rrels. Becanse of their association with range pasture, the 

oak islands a.re gez;i.erall;y grazed, and a browse line on th~ trees is not­

iceable. NQ crops a.re direot.l;y associated with theee savannas. The 

•islands~ are alva;ys located near the crest or a hill and on sandy, porous 

soils; but lf.}.th well. drained al.opes. The trees are scrubby, dense, and 

grew to an average height of 25 feet. The;y have an average DBH of abont 

au inches. Graz~ and trampliDg by' livestock greatl;y suppresses ground 

veg.Wion ~ ~d.,:rstory. Fm: squirrels rel;y sol.el;, on leat nests tor 
·, 

protective eover &:ii well as tor the rearing of ;young. Beoanse of the , . 

scrubb;y Da.tl:fre or the trees, no dens are available tor t~e squirrels. A 

summer nest deuitf or 2.2 nests per a.ore was ascertained tor one oak woods 

•1a1a.nd.· 

Oak trees suppl;y the pr1ma:ey source of :f'ood. . Hickory, redbud, and 

bucktharn trees are added food .sources in some localities. 

' 



Figure 1. Ja.rm.ary 311 1951. Dense 
grm1th o£ ma.tm-e p~can trees in 
Area I along Stillvater Creek pro­
ducing a crovding effect. 

Figure 3. August 161 1951. A fence 
row w.ith dense vegetative growth 
provided an excellent tra:vel lane 
ccm1ecting Stillwater Greek (Area II) 
1.rlth another ra:vine system. _ 

10, 

Figure 2. January 21, 1951. 
Ie.rge pecan and bar oak trees 
in the woodlot on Hinrichs t 
farm provided a stahl.e mast crop 
duriDg the 1950-51 winter seasons. 

Figure 4. April 26, 1951. A 
1.3 acre oak "island," 27 -miles 
east of Stillwater, Oklahcma.1 
surrounded by tall grass prairie. 
A litter of three young squirrels 
was taken f'rom a leaf' nest in 
this wooded patch. 



Comparison of' Habitat Types. 

Due to continued heavy grazing, there are rewr trees per acre in the 

grazed stream.bed than the ,mgrazed stream.bed (Table IV) • 

TABLE 'IV 

Tabulation of Species, Types and Totals fen" Species 
Gtasses per Acre with Crown Cover Relationship 

11 

Area I 
Grazed 

Area II 
Ungrazed 

Area III 
Light Grazing 

No. dami nant 
species types 

No. subdominant 
species types 

Total No. dominant 
trees per a.ere 

Total No. subdom:inant 
trees per acre 

Total No. trees 
per acre 

Crown cavro: in 
percent 

12 

8 

.31 

257 

S5 

12 6 

10 7 

373 202 

639 818 

1012 1021 

85 65 

Importa:o:t- :rnast,, ... prod:ll.cing species are more :rmmerous along the grazed 
- ·- · .... 

stream.bed. (Sycamore, hickory, pecan_, and 'black walnut trees are at the 
. 

western l:i.mits or their rm,ge on Stillwater Creek in eentral Oklahoma and 
I - ·~ 

d:ilninish progressively in mmibers f'rom east t<i> west aleng this stream.) Bur 

oak and :mul.berry t.-r.ee~ are three and ~6 times more numerous, respeetivel.Y't 

in the u.ng.razed section. A ~eatro: abundance or these two important food­

producing trees was undoubtedly inf'lueneed by the restriction ot grazing. 

Subdominant sp~cies a.re 20 times more mmi.erous in the ungrazed area. Practically­

no seedlings a:re present in the hes:vily grazed area. Wahoo and roagb,,.J.eaf'ed 
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dogwod tt-ees oo°'F -1-0DC agr&Nd pc,riieu ot· ~t1llwater Onek1 bu.t a:re 
' ' ' 

rare 1D gra.sed S9Ctiens. 

!he SI.Dlll8r leaf" mst oema t• th~ grand and ,mgrued secUas 'NJ:"e 

the same, sagpst;~ that the squirrel pepalation density was acaparable. 

There are .9 .~:u per aore in~ grazed section and •. a dens per acre in the 
' 

Ullgrazed section. 

The s:i g,d fic,at comuta betwea the bottoml.and type and the oak woods 

type considereC,. tb'.e foll..-fng :ta.otarst· dif'f'erences 1n. the t:illlber stand, aoil,­

alepe, sarta.ce water searoes, and crop usec1&ti41QS. .l qualitative compari­

son of' habitat types is pre•nted 1a ·,1ahl.e V. 

Fertile seil .r t.he meabeda cad bot~alaads s~t a greater· nriety, 

and as rar as the ~· are ccmcerned1 a better _~ity et timber. · 11.m 

trees, whioh hrniah more the hal.t et the -ailahle dena·, are fr• tw to 

six times JIIC'8 Jm1D9Htl8 al.en, the bottaalad than al.eag the oak rcrines. Bar 

eat, black walmtt1 "can. uht Jml'ben7, · ccntenwood; 1oapben'Tt Jent11oq 

oetteetree• villcnr 8J)d b«mlder trees are re~cted primrily te the bott ... 

land tnee becaue at bi ghe:r •oil ad IIOiltwe req1d.raaJlt1. J. liat of the 

tree apeoies ~ti«.d 1a We ltad1'. 11 p:NN~~ 1a_1'alil.e VI. The aerage 

DIE et the d«»finant trees gnnd.Dg al.1111 the etr~~d vu f-4 te he flom 

11.4 1n the utJgrqe(\ sectia t. ]J.4 .. inches 1n the gre.sed sectien, u · ollllp,G"N 

to a. .uerege ms ot a., ~• tc 4an1nant __ species in the oak woa. • . ne 
aerage percent croa cOYar. fc the lliii'eabed was 85 i,ercat, 1fhereu al.cmg 

~ ·- - . 

.... . 
bottoml.ends qe lea.s nbject to w.ab1nc. a4 leach1nc elm te; Ntll daonued 

pens.1.ty ad deareued.· al.pa. ~tUlwate Onek ott•• a stabl.e eazotaoe water 

sea.roe. Iatarm.ttat etz,,...,. 1IL the oak woodlJ bee_. ib!f 1a tile .,,-.. 

Ccml, 11bicll. IC'1'ed ae the aDly blpertat onp uoociated 111th t.be ta~ 

habitats, 'WU :restricted te tae bottomlu.d tne. 
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The timbered "pottomland of Stillwater Creek provides a stable habitat 

tor :many squirrels, while the oak woods has a lover population or which DISllY' 

individu.als are transieirt. The oak woods serves as an area to produce and 

rear young, a habitat far a few resident squirrels, an area for expansion 

when populations res.ch 19-gh levels, and .a travel lane through vbioh squirrels 

move from one ma.j 9r st.re~ system to another. 

Life History 

Description. 

AU of the fox squirrels han<il.ed wre or the charaoteristio ruf'ous 

color on the back. A brown color phase was reported by hunters near 

Stillwater. The Qelly varied from an orange-barf to cream;y white. Twelve 

adult squirrels ~e mea,ured and weighed during the St1J1111er ot 1951. The 

average body length o£ .ies was 10.12 inches. Males average 1.47 poands 

\ilile females weifibed 1.56 )?o_unds. Bo~ le~s ~d weights indicate 

that f'ax squirrels in Oklahoma are smaller than those in Michigan (W.en, 

194'3; and Hunt, 1950) and in lllinois (Brown and Yeager, 1945). 

Activity:o 

General activity of the squirrels is definitely seasonal. The daytime 

winter activities range mostly, between the hours of SsOO a. m. and 5:00 

p. m. Fo::x: squirrels ~ greatly affected by temperature f'luotu.tions, and 

their activities often vary directly with the preva111ng temperatures. 

D1l?ing cold winter mornings when the sky is cloudy, squirrels stq in their 

a.ens. The warmth of the afternoon sun usually bri.Dgs them out to forage 



on the ground tor food, err to loaf'. The squirrels are U8tl8ll:, active tor 

two hoars or l!lQre darµig fair winter mornings. 

There seel!Js to be a distinct period ot increased activity' between 

8:00 a. m. and 10:00 a. m,., and a lesser af'ternoon peak between 2:00 p. •· 

to 3:00 p. m. {Figure 5). 
' ' 

During the warmer periods of the ;rear, squirrels are active !w a 
- . 

longer length ot time during the day. Squirrels are seen principal.17 

between dawn aud 9:.30 a. :m., and after 4:.30 p. m. to dusk in the evening. 

Very little activity' is noticed before dawn, but squirrels are qllite 

trequently seeD after dusk,. espeeiaJ.17 daring the mast seum. 
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The effect of ~rature on squirrels is rather consistent and is 

probably the mqst rel:J,able weather factor in predicting activit:, • .Althoagh 

no direct obse~ations of squirrel activity were made at temperatures 

below 35 degre~s Fahrenheit, ll1aDy' signs were seen. Tracks wre seen in the 

snow while ~atures ranged near 0° F. The :rnarlJJMJR temperature when 
.. .. 

squirrels were seen ~s about 90°. During late winter 8Dd earl:, apr1Dg1 

the temperatur~ range at which :mest of the squirrels are seen wu betwen. 

45 and 55 degrfiles F. (Figure 6). 
" , 

There se~ to be little relationship betlfeen w1i,.d and activ1 t1. Bw-

eTer I wind, wh, n a.cocq>anied 'b1' low temperatures, mq ha.Te been an ~ 

tant !'actor inp.ibitiztg squirrel activit,'.. Wind seems to hamper the 8Cl11iffels' 

movements through th~ trees by throwiDg them oft balance. Sudden guts 

move the branc'.p.es so that japing tram branch to branch becme1 Jllm"'8 ditticalt. 

al.oudiness al~ has little ettect on relatiTe actiTit:, ot llqllirrale. 

'Whenever accompanied b;y cold winds, a cloudy' slcy' sees to redllce l'UD'.D1ng u 

wll u general ll!Q'lements. Squirrels are much more d:if"tioult to see ad.er 

conditions or eanplete cloudiness. 
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Figure 5. Daily aoitivity of 4f) £ox squirrels from February 16, to 
April 6, 1951. 
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Figure 6. Activity of' II) £ox squirrels based on temperatures 
from Fe'brtlary 12, to April 6, 1951. 
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One observation vas ma(,ie under conditions or dense tog oD February 311 

1951. The fog rema:fi,,d f'ro!Jl earl,- mornillg until 10:00 a. l!l· Visibility 

vas apprax:l.matel;r 50 to 85 feet. One squirrel was seen al.om OD the ground. 

Six squirrels were seen alc,ng the creek engaged in 1:reeding chases. Other 

conditions of haze a.pd alipt mist had no apparent retarding effect on 

squirrels• actions. 

The role of humidity as it attects squ:l.rrel.s' activities is little known. 

In these studies, a high humi~t:, se~d to have a stimlil.ating eff'ect. This 

mq pessibly be explained by' the tact that a high hlllDidi ty votil.d improve 

the sense or smell. During periods ot drouth, squirrels might 'be aided in 

the recovering of stored food. 

Activity in relation to snow can be mare clearly ~~m;f.nad than with 

same of' the other weather factors. Snow tracking to indicate relative 

activity, and as a census :method provides another tool usef'ul in manag8l1181lt 

of squirrels. The snow of' the welt of Febrtaar)' 15t 1951 pr«ided e:z:cellent 

traok:1.Dg conditio:qs. Trf,Cks were traced to determine their rage or acti­

vities, and indiv~dual counts of' activities were !ecorded tar iJffentar:, 

purposes. The smc,v deptp varied trom six inches to sneral teet 1D 1e11e 

drifts. '!'he ~ of' ~tivit;,: varied with ea.eh squirrel. MaJQ' ot tha 

traveled just a r,w yarq.s and made trom one to tour diggi?lgs. The Jdn1nw 

distance tre:veled !'ran the den tree vu t~ yards, the max1mm, vu .30 yards. 

The average radius of 8Af1;ivities b'Oll the deD tree was abollt 15 ;yards. Thia 
. ; . 

' I 

coincides with the work by Bamagartner (1943) in Ohio. orten eeTeral 
' 

trees were climbeµ1 but 11C1111times 0nly the den tree was climbed after NC1Jril:lg 

the food. Most ~ the food dug up had been ca.ehed at the base of trees 

and often near the den tree so that a min1mmn of maYement was required to 

secure the rood. 
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There was a. limited 8lllCJ1mt of actirlty by nearly all of' the squirrels. 

They usually traveled GD.11 flb.Cll"t distances and obta:1.Ded a Jdn:bnmn o:t ne,,. 

te1uau;,e. The period ~ activity was "fer,' short. 

The squirrels evidently fOUDd the buried ma.st by their sense ~ small. 

they dug thrmigh the six to eight inehes or- snov, ad if the nuts nre ba:ried 

in the ground the,- eOJJtinued to dig. The snow act ed as innlation so that 

the soil was not f'reY.en. 

No squirrels were seen daring the period while the snow corered the 

ground. The temperature~ raged from 5 to 20 d~gr-ees, wind Te1oe1t,- f'rem 

O M.P . H. to 25 M.P .. H., clc,udy to cl.ear sld.es, and ilrt;m"Jllittent Ught to 

heavy snow alterna;til:lg with periods of no precipitation. 

The role or rain as a weather factor was essent.iall7 illportat dur1»g 

dry periods. There se~d to be a marked increase in aotirtty after raiu. 

At such times ~ings were llltOh :more mmeroaa. Squirrels had beea aes 1a 

the presenoe or a ligb.t drizzle; _but :no observat1cms were made darJ.1t1 

downpoars. Preoip1tatiqn vas especially important in so!temDg the soil to 

permit digging b,Y squirrels, .and moist soil aided the aqm.rrels• aaae ot 

smell (Cahal.ane, 19.42). 
- -

. The pb.ysioal char&Qter .. of' the soil, vheth~ dJ:7, moist, a ~--, 

directJ.7 af'f'ecteci the eh:U:ity or 9C111irrels to pr00l11"9 f'ood. Oat ot the 

most dif'f'ioult pc11riocls tor squiiTels was winter drnth. :le meuuwat1 ot 

weights during ii.4e dz7 J19rioda wre JU.de·, but these u:tmaJ • pro~ lMSe 
I - . 

sOIID9 weight dur~ g this peried. 11.len (1943) rep«rted a decreue 1a JIS.ohigan 
~ " 

fox squirrel weights dur.iDg winter. An ioe-cavered groad prebibited di"1»C 

tor stored mast. ;Furthermore, ice-bolmd limbs make peril.au troeliJtc o_. 

ditions through the trees. 
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One o£ the 1:lest :methods ot indireOt observations which was used as an 

index to popule,tions was th& recency and frequency o£ diggings. This method 

was aIJP+icable during winter JIIODths when the squirrels relied heavily on 

stored mast crops. 

Tracks in Dmd, snow, and dust indicated relative activity, and were 
- - I 

important in census -vort, and in food studies when associated with diggings. 

Cuttings of bqrk, tvigs, buds, mast, and other similar activities were otten 

important in food studies and nesting habits. Et'idence or gnawed shells, 

twigs, and otl!eJ," deqris along paths marked sq1lirJiel rtlllWqS. Al. though there 

vu some use o:£ rtUJWqs by' squirrels, they used them mu.eh less than some of 

the smaller rodents. 

Migratio~ end Mov,ants. 

Accounts or mqs l!IOV'ements by grq sqtdn-els and lesser movements by' 

fox squirrels are s~attered throughout the literature. To the best o:£ rrq 

knowledge th~re are no stories or thousands of tox squirrels migrating up 

and down Stillwater Oreek. 
w 

Local, ~l-soale l!IOV'ements ot a rmtted mmber of indivicmala a.re 

rather common in the spr.i.Jlg and tall months. O, one occasion seven tox 

squirrels were observed traveliDg in a grcnip on a slope along Stillwater Oreek. 

This action w hav, been associated with a shortage ot food or possibly with 

breeding aoti,vities. At this time the soil was extremely dr,r and hard, mak1ng 

it dif'.f'ioul.t to dig up cached food. Shallow diggings by' squirrels were ob­

SerV'ed f'rm. time to tilne I but apparently they were unable to procure Jll&D;Y ot 

their cached nuta. Young squirrel.a a.re callllOnly seen along roadsides in the 

spring ot the yea:r. Daring Mq, 19S1 DIJJ!MfrOUS squirrels were seen crossing 

a+fali'a i'iel~s and~ through trael lanes to other timbered ravines and 

to oak: woo4a seeti •• 
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Com:-tship. 

Goodrum (194«?), reported tha:t grq squirrels in Texas were polygamous and 
-

at times congregated in great munbers while breeding. 

In Oklahoma., f'.rom three to six rox squirrels were involved in the mating 
- . . 

chases. Otten a female was chased by one or more males. The males exhibited 

keen rivalry, with one or them being the aggressor, fighting off all other 

males • When one IP,a].e tired another took up the chase. The chase was a.cccn-
{, 

panied by much cb,atteril;lg and indescrible sounds ma.de by the an1rnals o The 

procedure consisted of ehort chases, alternating with periods of resting. 

During the chase:;, a ms;Le would make rapid bursts of speed but seldom suc­

ceeded in overtaking the femaJ.e easily. When the female was .finally- over-

taken, she promptly- turned and drove the pursuing male avq. The whole 

a;ffair was noisy with 1rch scrambling around the trunks and dashes a.cross 

the grcmnd. Sanetillles they would start at the bottom. of the tree trunk and 

spiral upward, with the, male folloving only a few inches behind. The 

concentration of squiITels, the noise and their apparent unawareness during 

breeding activities mat make them more Vtil.nerable to predation at this 

tillle. Duration of the mating chase was! prolonged and in one chase lasted 

more thsn one hour and fifteen mirm:1.es. Copulation was not actually observed. 

Breeding $9ason. 

Authorities concerning the !ox squirrel agree that there are two major 

breeding seasons. Baumgartner (1940), Allen (1941.) and Brown and Yeager 
, - , 

(1945) report winter snd SUlllJler breedillg peaks. 

Due to only- mager information, the breeding periods in Oklahoma have 

not been definitely' defined. Only- six litters were handled during the 1951 

season. One Young squirrel was found March 1, 1951. Its age, estimated at 



three -weeks {based on age characters described by Allen, 1943),. indicated an 
. -

early breeding period, probably about December 25. Three more litters were 

found in April and two in August. This evidence suggests a breedi11g period 

i"rom about December 25 through July. A preponderance er jtzVenile squirrel.a 

were seen during ~ril and Mq, 1951. Young squirrels seen in Mq appeared 
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to be about the smr age., The size and weights or young squ:iITels shot duri?Jg 

May was quite uniform.. Thus a heavy, early breeding sea.son presumably exists 

in Oklahoma and po,sibly corresponds closely with the breeding sea.son in 

Michigan as d.eterm.µled by Allen (1943). 
- ~ 

Births or 701:q sq~els were reoerded :f'rom the second week in Februa.ry" 

through August. Qf the litters 0btained, two were secured i"rom pt"epant 

f'emal.es which had been shot and four were taken from nests. 

Chronological Development or Yog. 

The development of Y'otlllg fox squirrels has been adequately described 

by Allen (1943, p. 117..J.20). 'l'he following is an attempt to describe the 
. -

sequence or e'!ents in tq.e chronological development of the yOUJJg squirrels in 

Central Oklahoma. _ The ~iod .from February a, to March 1, r~sents the 

birth period far f>st ot the spring litters. By_ March 7 1 the majority o£ 

young sqmrrels h,a.d the¥" eyes open. At this time their ages ranged .fr• 

four to seven weejs. ~ April 18, ma.ey young squirrels were :t'.rom 10 to 13 

weeks old and were actively scurrying about. They were mostl7 independent 

by the middle ot Mq, bqt rems1 ned close to the home den. They moved aboat; 

quite a bit, often traveling in groups ot two•s or three's, the 7ow:iger ones 

oeeasionall7 taggiDg af'ter their mothers. The young exhibited gregariousness 

and enjc:,yed feeding and plqing together. At this time ma.ey were seen 



crossing roads and moving through travel lanes. By the last week in Mq, 

most of the young squirrels born in early spring wre weaned and completely 

indeper:dent. The development or young squirrels in Oklahoma. is possibly 

three weeks in a.dvaxice or Michigan £ox squirrels. The earliest births 

recorded by Allen (1943) ~re in mid-February and _most or the young were 

born in March. Bh-ths ~ summer litters in Oklahoma OCCl.llTed from late June 
through August. Sumner young mq be expected to be seen from mid-August 

through September. 

Nesting. 

Nests used £or 'Wintering are bulky leaf nests, ar smaller, compact 

twig nests. The leaf" nests are rather loosely arranged and a variety of 

lining materials are found in them. Twig nests, used only for wintering, are 

found only in post oak or bla.ckjact oak trees. These are tightly woven and 

rOlllld in shape. The exterior is canposed or stout oak twigs with the leaves 

stripped from them. The twigs are woven compactly as a base with either a 

grass or leaf lining f ornp.ng the interior as well as . the top surface or the 

nest. Twig nests vere ftper in number than leaf nests. Recently occupied 

leaf nests appeared from grotllld level to be oval in shape indicating that they 

were intact. F.l.at-topped nests characteristically had the top blown off by 

wind and were not utilized. 

Leaf nest-bu.U.ding activities were mostly restricted to the second and 

third weeks in~. Lesser, late-mmner nest-building activities wre observed 

in August and September. The mmiber of summer nests in the bottomland type 

reached a density of 7 .J nests per acre, while in the oak woods it varied from 

2.2 t<l> 3.3 nests per acre. 



Small twigs a;re f'ashicmed so that their trimmed ends race oatward at an 

angle producing a pol.low cavit7 within. The inner lining is pressed natJ.1 

tran the inside so that ~ relatively smeoth surface is formed. Repair and 

use of crow nests by squµ-rels is comm.on. Leaf' msts are repaired in early 

.f'all in preparati911 f .or winter. 
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Material used for ~st construction varies with the habitat. A.l.oJJg creeks 

associated with o~ woods, leaf' nests are built of oak twigs coIItainiJJg their 

leaves. Along stream.beds not associated with oak woods• nests are constructed 

of various materials including btrr oak, aun. hackberry, v.i.llow, and pecan 

twigs. The types and si,es or trees used for :nesting are variable. Elm 

trees are favored building sites along stremnbeds, while oak trees are most 

camnonly used in dak: ravine bottoms. Post oak, blackjack oak, elm, bur oak, 

hackberry, will.ow~ and cottomrood trees all are ccanonly used. 

Lining mater~al includes roots, grass, shredded bark, leaves, rags, and 

horsehair. The 1~ substances are generally chewed into fine pieces. Oak 

leaves and bluestem grass (Andropogon .turcatus) are the most frequent lining 
.. -

material in the oek wooqs. Leaves or bur oak, e1m, pecan, and hackberry 

trees are mostly frQqU8J:ltlY used in nest comtruction alcmg streambeds. 

The entrances to tb.e nests are cha:r"acteristically located on one side and. 

often near the top. Th$ diameter of the entrances is not JDC"e than two and 

cme-half' inches. 

The majority or iie,ts are located 1D the crotch of a tree, but occ.., 

sionally one is placed on the side of the trlmk,. attached to br8Jlches. 

Beats are built trom heights ranging f'rom 20 to 6o feet, averaging 

about 25 feet rran the gro11J1d. Due tc the additionaJ. supporting effect, 

nests are preferably built 1D grape vine and green briar tangles. 



Mg~ leaf u~s ~ ued rrr 1d.Jiter1:111, t~ rest ~ refuge in 

swr, ~ ror reariJJg_~· ~DI the winter, •sts along ran.nee 

aseoci&ted with ealt woaa· are CC'll!!DON7 uect. There is Yt!fr1 little utill-
- - . 

za.tion o£ nests al.eng the strembeds fr• October to Mq. Nests used tar 
.. -· .. . 

winter litters are r~ ~Y' al.oDg eat ravine s,'Stems. _ One nest, 

conta1n1ng. a. lltt.o of tlµ:-ee 701mg sqall"l'els, -was fn:nd in an Oak·:_•_islan~. 

April 26, 1951, 27 miles east or Still.water en high,nq S].. 'lh:1s 1 • .3 a.ere 

area is caapl.ete.17 seroqnded by' pra.irle ad was iselated i"rCIIII. ezq other 

timbered aseociat.tcm (~ 4) •. 
. 

InYestigati-,a te ~ten.!De the utili1atia e£ v1Jrte:r 11ests l,J' re 
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squirrels were oendactai b;r ffJIPl1n1ng leaf nests alag oak r~s and strea­

beds (Tahl.e .VII). Gal,' 26 uahl.e •sts wre reand h appradmatel7 eight 

line~ miles 11£ · stre.-.,.1:,ed ad ealc rttf.De. 8t 39 ~· _libl.1-il.oold:ag" •ste e:nnn1ned, 

seven we.re occupied od 12 had detinitel.r been uaed rece~. All et these 

wre associated •th~ wc,a areu. lla;v' remwat11 ud m,,t f'rawments wre 

seen, but tev or th• v,re e:a:e1ned. Ft11: ngq three -~•IV 1eea cml.7 ae 

.appeared 'te le ~· .Actaall7 t~ et the ~""'1.....,~. •ets 

wre 1Jltaot. :r-,r ot ~ JMutts cont&1.aecl ~tta:ra t:4. 7-a 81[1d.ffe.11. 

Squ1r:re1. •tta 1"!11'11 femut to be eoCllpie41'J'· ....... deer II.ice, ad 

'birds. A gre~d owl WU •ea perched - tep et G -1.d 8fl1d,ffel •st. 
When nests ~e 1nba)1ted 'b;r ether 01-, •, the7 lllilre 1a JJ"2I' cacliti• ead .. 

appa:re11tl.:, ~d ~ the IN[liffel•. • uri&'L vM4 J"&t •8t.t · 25 feet l&bffe 

the gren:ad,- ns teand +a· a ~st NJc tree .A,rgut 16~ 19'1 a:t a 1- Cu-1 

B&Lcknll ¢.cu.o cea. Al thmga tbe ust DJ' all wtvu-4 .a:ppeareaoe•, had. NG 

bailt b7 a tm: 811,Uir:rat, it oatained u acmlt tem&Le noel rat vi.th tn 

7cn111g rats. b •st O&'f'it7 vu muller tb.a. that et a typical tc ,.ld.ffel 

nest,• 1-bg tear iaa1:les vicle aad tiTe iacbes high. 



~-
ni.e average entrance diameter te 11 dens was 2.5 inches wide and J.2 

inches high. The average depth o£ JIUmY' or the dens exam1 ned cc:mld not be 

measured beeanse they led im;o either hollow trunks c,r into hollow, crooked 

limbs. 

The height Gt the dens ranged tram 6o feet to grmmd level. Twenty-five 

dens had an sYerage height ot 25.8 feet .f'rom the ground. 

Occupied dens usually had gnawed marks around their entrances. Those 

dens wose entra11pes fMed dewnward wre more favorable than those dens 

whose entrances faced Ufward• Den entrances f"aci.Dg upward were subject to 

exposure to :moisture 8116 sometimes were um1nbabite.ble fc,r this reason. 

Dens are us,d fer Foteetion .f'rom inclement weather, sleeping, rehge,. 

and for the rear~ et litters o£ yn.ng sctuirrela. 1\To dens in old snags or 

hG.llow trees ver, :r~ to be oeeupied peX'JIISD9ntly. Squir.rels use large 
, I 

hollows in trees far ~e, resting, and loati.Dg. Heme o£ these llollows 

are used far wiJttering. Perm&Jlently occupied dens are restricted to living 

trees. Dens which did not hSYe au average-sized enta.-ance, ilrrariahly led into 

a smaJ l er carit;r in which the sq'ldrrels 'lfm'e sate b>• predators. Certa.:Ua.ty 

of usage and ec~aney Gf deu etta camwt 'be deter.mined because JDaJV" dens 

led into hollow ,lilrlbs or ~ where observations cnld not be made. So.me 

use could be detected by the presence of" fresh scat c .f'resbl7 ohe-wed teods,­

and h1 the pres,nce ot a characteristic o&n- ot the urine. The majarit7 o£ 

the deu meet~ the cr,t1mum requirements are used sametime duril'lg the year. 

Definite pref'~JlOes are shown by' the sqllirrels in selecting den trees. 

Ninety-two percent of" the dens along the stream.bed were :fOtmd in elm~ cotton­

wood, and peca ~ees (Table VllI). Elm trees supplied eS percent ot the 
. 

dens. Because elm trees are abandant1 make & rapid grewth, and are suli>ject 
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to rot, they .f"m.-nish a greater number ot dens at a raster rate than do all 

of the other species of trees combined. Based on population estimations daring 

the winter of 1950,..51, utilization or de~ by fox squirrels varied from 9.3 

percent in November to 82 percent in February. Fi.tty-four den trees f'urnished 
. . 

62 dens or .a de:ns per dEµl tree. An a:,erage of 300 dom1nant trees per acre 

along the streambed provided .87 den trees per acre. 

There were appro:xime:tely .35 dens per acre along oak ravines, but dens 

i.n upland oak sections are rarely found and often are absent altogether. 

The slm, grovt.h o.f the offks~ their scrubby nattn"e, and resistance to rot makes 

them poor den-proqo.cers. Post oaks are the most important den trees in the 

uplands, and elm trees supply the majority of the dens along the ea.Jc re.Tines. 

Competition far dens is probably not too keen except in the oak woods 

were good dens are at a. premit1111.. Two squirrel dens were found to be occupied 

by hives of wild bees. Small birds have been seen to enter squirrel dens. 

Red-bellied woodpecbrs roosted in hollow tree cavities at night. Deer mice 

have been found :µi squirrel de:au,. On one occasion a squirrel and an opossum 

were occupying~ s~ large hollow. Racceons and ow:l.s also occupied some 

of the larger hollows. The fi;ying squirrel mq compete direc:rtJ.7 vi th the fox 

squirrel for de~. Grq squirrels are repea:'ted to have inhabited portions ot 

Stillwater Oreek f'i:f'ty years ago, prior to the auttiDg of lD8.IIY of the hickory­

tt-ees, bu.t are appareJrt,J.y absent from this water eeurse at the present time. 

The gray squirrel inhabits mack Bear Creek, Noble Comity, about 15 miles 

northeast of Stillwater, Oklahoma. 



Populations 

Six inventory t,ethods were ev'aluated during this study to detem.:ine 
- - . 

their applioal>ility to Oklab.Olla conditions. To estimate nuctuations in 

mzmbers, a winter inventory' during the 1950 season was compared with a 

aw iJ:lventary <hlring the 1951 season. The population study indicated 

ind.irectly1 the eff'ect or hunting presl!l'l2re on £ox. squirrel numbers. Gen,.. 

centttaticms of squirrels were noted in certain areas. 

Wi.UE Censua~ 1:22.Q. 

Trapping. Eleven squirrel.a were trapped in a lJ.,.acre woodlot 1n Area 

I :f'ran November 9, to December 201 19S0. l'ive •.hOJlle-ill.8.de• box trape were 

baited with whole cam (Figure 7). 

Figure 7 • -Jpril 6, 1952. Box trap 
oonstn.oted ot 1 x 2 1noh mest 
welded v1re, 1 toot square and 2 
reet iJ1 length. Betn.gerator trq 
door slide a on curtain rode. 

26 
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Bone of them were retrapped. line of the ll squirrels trapped were males. 

On the basis of the individaals tr~d, a fall population density- of .84 

squirrels per acre existed in the woodlot. It is felt that this figure is 

somewhat UDSatisfactory, and that a higher population level existed. Trapping 

b.Y usiJJg the same technique ~ JSJJU1D:7 and Februa:cy' vas asuccessful.. . . -

Placement ot the traps considered areas of greatest a.ctivi ty-. Trap 

locations were chosen "Where digging ,md feeding activities were prevalent. 

Trapping sites included: on or 'beside logs, at the 1:>8,se of trees couta:Jning 

nests or dens, on tree stumps,._ and in r'l.1JMO"S. The trapping sites were 

selected to take advantage at the far-rmiging activities or the squirrels. 

:eau.artner (191,0), states that, "Bu.dam distribo.tion or traps is very-
~ . 

effective in pastured woodl.ots, bl1t yields oJiLy' moderate returns in U1JPM-

t12red woods.• 

Trapped animal s were flZ'ked b.r ear-tagging. This method has been used 

br several. workers with sa,e ~ccess. Ear-tagging is simple to pe:rform., 

but is effective for onl.7 a limited time since ,quirrels tend to scratch 

them ott. A more lasting JDethod deYised s, Ch11t7 (1937) and improved by-
r ~ 

Lin.do.ska. (19~), is the ringing t:fr banding technique. Miscellaneous methods 
. . 

such as ear notcb.illg,, use ot d1,ef and leg ~ hae proved to be of little 

or no practical use (Linduska,_ ~9~). '.foe clippiDg has been used success-
. . 

tw.17 by- Allen (1943) and ~~ner (1940), ·but is objectionable becaue 
. . . 

this type ot marking is nqt earU7 recognized b.r lnmters. 

Apples, pecans, waln¢s, ~~, pemmt batter and corn were tried as 

Wte. F.ar corn was by f,r the best bait. Apples attracted opossum• 
. -

mt at that, several oposfUDL were trapped when corn was used. These au1maJ s 

seYerely damaged the traps in which they- were cm:Jght. One veey large boar 

opoUUlll ~d through• two traps lihile seeking the bait, ba.t fiDall7 vu 



stopped after tripping a third trap. Browsing cattle did not molest the 

traps. 

The abundance of' winter mst probably reduced the success of trapping. 

Cold weather apparently inf"luenced the activities or the squirrels so that 

they entered the traps more readily in search of food. 

Snov track comits. Adequate snow far tracking conditions did not fall 

UDtil FebrtJAry 14, 1951. By the next morning the snow had stopped falling 

so that conditions fgr an iDYentary on February 15 were excellent. The 
-- -

inventc,ry was conducted on a 55-acre .term (Area I). Every squirrel track on 
' 

the area was t raced in an attempt to determine the activities of individual 

animals. The movements of individuals CJY"erlapped in some cases so that it 

was ditticult to distingaish the number or squirrels ilffolved. Cottontail 

tracks added t o the difficulties in ascertaining the mmiber of squirrels 

represented by the tracks. Individual cottontail tracks were much more e:x;,.. 

tensive and were not associated with diggings. The track pattern and f'OC!)t 

.i:mpression of cottontails were easily disti~shed from those of sq,uiITels. 
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Forty-one individu.al _snov tracks were counted in the 55-e,cres indicating 

a population density or • 7 4 squirrels per acre (Table II). The ungrazed 
~ 

portion -or the streambed tallied 1.14 counts per a.ore, whereas the grazed 

section tallied only 0.4 counts per acre. The woocll.at count was internediate 

between the str eam.bed counts, tallying 0.8,3 cau.nts per acre. A possible 

exp.la.nation f ar the differenoe in numbers between grazed and ungrazed sections 

of the stream.bed can be ascribed to differences in the relative number of dens. 

'fhe ungra.zed seotion has an abundanoe of mature elm trees and rev peoan trees. 

The grazed port.ion has ~ peoan trees and £ewer elm trees per acre. 

Den counts. Data on den cQWlts are presented in Table X. Forty,-m.ne 

deDS or .9 dens per a.ere were counted in 55 acres in Area I. Thirteen dens 



were counted in 16 acres or streambed in Area. II,. givi.Dg a density of .81 

dens per acre. Although there were £ewer elm trees per acre in At-ea I than 

.A.Tea II, the average DBH of elm trees in A.Tea I was three inches greater than 

that ot Area II. Den coimts in oak woods areas were variable,. dependillg on the 

size of the trees, the association with ravine systems, and the abundance of 

elm trees. Some oak woods areas were canpl.etely v.ithon.t dens. A density or 
. -

a.bout .35 dens per acre were counted along an oak ravine in Ar-ea III. No 

dens we:t•e roimd in the two oak •islands.'!": 

COlllparison of cetnsus methods. During th! 195~ season, a November popu,­

lation o£ .s4 squirrels per acre was trapped along Stillwater Creek. A 

slight decrease in population on the same area was indicated by a Febru.a:l7 

population esti:ma:te of .74 squirral.s per a.ore by the snow track count method. 

Mid-winter trapping was unsuccessf"al. An average of .87 dens per acre was 

counted along the streambed. Trapping results were UDSa.tisf"actory, since none 

of the trapped individuals wre retrapped. The results from the 8J10W track 

census are believed to be reasonably accurate. Hun:t; (1950) considered this 
- ' 

method prairl.sing and practical since it is not too time consuming. ObYioo.sl;r, , 

this method has its limitations sinoe it is seasonal and depends on a tavar,... 

able SDOW fall. Still, this method is probably the fastest sampling procedu:l:'e 

yet devised and prcnides an a.ccurate means to ilffentary winter fox squirrel 

populations. 

Summer Census, ~. 

Summer rox squirrel populations were studied int~ivel7 at onl.7 one site. 

The d?.Jr1.sity obtained here was used to cempare with other habitats. J.n esti­

mation or population density of tax squirrels was made from~ 20, 19S1, 
. . 

t t.< August 16, 1951 on Area II by using the •c1.ean-up" method. Time-area comrts 



and leaf' nes-b coa.nts were made on four areas during the last week or Ma,r, 

1951. The dens vere als0 counted. This intensive study plot included 16 

aores or timbered bottoml~d al.Qng Stillwater Cree~ appt"oxlmately eight miles 

vest or Stillwater, adahoma. The area is located just ba1w Lake Carl 

maokwell dam, which serves as the western bound.a:ey. rb.e timbered section 

is bardered on the north by an abandoned fie1d and an aPIP-e archud, on the 

south by a weed field and an ali'alta field end is contimlcms with the rest of 

the creek at its eastern end. Influx i?Ito the hunting area was reduced 

becanse or its t11Jibered association at Olil.y one point. J.ey in:t".low, due to 

pc,pola.tion pres~ !"reap. the adjoin:1Dg sec~on or Stillwater Oreek:, was low 

beoa:nse of a homogeneow, habitat and excellent food conditions aver an e:o-

tended length o.f the stream. A general unif'crmity in the width and the stand 

as well as en a.btµldance of man;y kinds Gf f'C!)ods al.ong the timbered section ot 

the creek ma.de t4is place favorahle for populatio:r:i. studies. The entire stuctr 

area is under the j-qrisdiction of the Zoology Department, -Oltl.ahoma Agricultural. 

and Mechanical Co.Uege, and has been closed to . hunt:f.ng for ten years. No 

poaching was not~ durillg the course or the censusing work. 

Time,-a:rea counts. A modification of the method de'V'ised by Goodrum 

(19.40) " ve.a invaatigated to 1.nventc,ry fox squirrels. Eleven time area oaa.nts, 
-
at J().Gimrte int,ervals, were made before and af"ter the hunt. The counts were 

made between the hours of' 6:00 a. m. Uld 9:30 a. m. under favorable weather 

cwditioDS during ~, 1951. The time of' dq, the number of squirrels seen, 

and the distance at which they were observed were recorded. The space used 

1n the computations ~ a half"-oircle {180°)~ with the ra.diu being detenimd 
-

by averaging the distance in ya:rds f"rom the squirrel.a seen. to the obaervatim 

post. The estimation of squirrel populations by this method was discarded 

because of' its greatly exaggerated results. Hunt (1950), evaluating census 



methods in Michigan; concluded 'that this method was mt applicable to 

Michigan habitats. 
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Nest oow:rts. The principal nest-btdldi!lg activities in the 1951 season 

were noted during the second ~ third weeks ot Hq. Nest counts• whereby 

only the freshly built, •gree~ nests were counted,. were ecmducted immediately 

following this period of nest-bail.ding activities. Traasects bisectillg the 
. . -

creeks were conducted on three areas to sample smmner leaf' nest densities 

and in the oak ~island;_". the total namber ot nests were reccn-ded (Table XI) .. 

T.ABLE XI 
. . 

Nest-Squirrel -Relationships on .Foor Stady Areas 

Nests per Acre Squirrels per Acre 

Area I 
(Grazed) 7.,3 2.14 
, 

Area. II 
(Ungrazed) 7.,3 2.14 
-
.Area III 
(Light grazing) 3.3 0.97 

Oak •Island" 
(Grazed) . •' 2.2 0.65 

It is interesting w note that nest counts tar Area I and .Area II wre 

cmparahle, indicating e,pprailllate squirrel dena~ties 1D grazed and ,mgrued 

regions or the same habitat type. Area llit an oak ravine, had less than 

one-half' the m.mJQer ot nests that wre counted along the stream.bed .. The upland 

oak •1s1and• had the 10"9st nest density or all areas ceD8Wled • 

. • Clean-up•: census. Estillation er popalaticm dens! ties ot au1mal a by 

the •aJ.ean-up• method involves: the known k:tll, the area size, and an esti­

mation o£ the residual populations,. and o£ the inf'l:ax daring the oeuuaing 



, ' 

. belcnr. Beca:u.se there ia ne aoovate llnhocl boa 'to determine the 1.rl:ax et · 

equir:rela during _'!ale ......... ~. ~· taotar ~ .om.tted 1D "1le ceuu.e. A 

:reciprocal. .,.,_.nt _ 1Bte __ ad at ot the JdlJ. e:rea dari:ag 'Ule greater p&'t"t et 

the iDratell:7 F•babl.7 el1a1neted mob et the iat'luence Gt the intl:m:. 

T.&BLE llI 
. . . 

•.cn.e~lJp". Cans Smmaa.ry' 
Percent . - . -

lldlllber ~ Total pepi,- Beliidat -. 1'mlber . Sqa:1rrala Baaidaal 
lq1drrel.a Jc:Uled la:ticm Jd.JJ.ed · popalaticm ot acres per acre popalati• 

29 ' 84 34 16 2.12 . 

, 

per hem' bef"ore and at'tier the :till, vu 11894 to eat:baate the resic1ul pepalatiOD. 

ru. prc,cedare vu eseatJal 1a detenr1Jl1.ag the percent ot till ill the •c1e..,.. 
I • 

up~ methed. !he poet-mmt1.Jlg1 t1111-oeab oenft8 iDdioated that -.1.7 t11'e 

lq1drrel.a wn left 1D ~ lclll. area. A, popalatioa 4eu1 t,' ot 2 .12 aquiffeJ..e 

per aore Nf'are the k1ll u otllp&l'N with a deDSit:, ot .29 1q111ffela· ,- acn 

.n., the mmt, ·1Dd1c&te4, tbat the neidem P.OJ'll1atien vu Sllbetatiall,1' redlloe4 .. 

The ta.ot, that the lev$1 Qt the llqllirrel pepul.ation vu decreued prep'e1a11'el7 

cm:ring the hunt to. a "fflrJ lov deuity' at the ead ot tho mmt, hal.pe to ~ 

atantiate the qpc,thesia that the estiluL'l;in et popalatia wu litU. at.teoW 

by 1Dtlm:. 

EightJ-.tour ~at (29 8Cl1dffel•) et the pepalati• wa t:W.ed fNa the 
. . 

16-&ore area. Tb.t :nld.4Ul, ,-palati• vu eetm&ted to N t11'e 1111,111rrel.1 1'y' 

the t:IJM.,.c~ -~. i :reli.den pepala1iia." et 34 81(11.iffe.l• lie.tee the lmat 

WU thua iladic&te4. Celcul&tiou t~ the .•ccl.....,., oeuu appear 1a 1dut 

falloving tonralat 



l. The number or squiITels seen per hour after the hunt divided by 

the number or squirrels eseen per hour before the hunt, equels the 

percent of residual population. 

Where: 

A is the number of squirrels seen per ham" before the hunt; 

B the number of squirrels seen per hour after the hunt; and 
B 

C the percent of residual population, or C • 1 • 

Then: on the basis of the data presented, C = 2:~ or a residual 

population of 16 percent. 

100 - C = percent killed (100 • 16 = a4). 
- . 
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2. Then, the percent killed (84): the number or squirrels killed (29) u 
- . 

100: X ( the total number or squirrels in the area, ie., resident popul.a,. 

tion). 

~ x l~O = 34, the resident population or squirrels before the hunt. 

3. Resident population+ number of aores = population density 

34 + 16 = 2.12 squirrels per acre. 

TABLE XIII 

Time-Count Census 

Pre-hunting census 

Post-hunting census 

Number 
or hours 

Comparison of Census Methods. 

Number of 
squirrels seen 

12 

2 

Number or squirrels 
seen per hoar 

2.18 
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Time-area counts, leaf nest counts, and "clean-up" tallies were used to 

estimate population densities. A time-count census was used to estiJDate the 



residual population. Table XIV compares population densities of the various 

census methods. 

Time-area counts lil9re fcnmd to be inadequate, possibly bec8ll8e dense 

summer vegetation greatJ.y obsctJred i~e vision of the observer. 

.34 

A summer leaf nest cmmt of 7.3 nests per acre was made in the intensive 

study site. A population density or 2.12 squirrels per acre was calculated 

by the "clean-up• method. The nest,.squirrel ratio ws determined by dividing 

the average number of' squirrels per a.ere {7 • .3 • 2.1 = .3.4: 1). The average 
' 

mmiber of nests per acre divided by the average number of nests per squirrel 

{7.J + .3.4) indicated a density or 2.14 squirrels per acre by the leaf nest 
' . 
census. Thus, the leaf nest census and the _ .. _clean-np•. census compare very 

. . 

favorably. Goo~ (1940), working with the gray squirrel, estimated one 
' ~ 

nest far every two squ:µTels. If the ratio or summer nests to squirrels 

remained constant over cmparabl.e timbered areas, then leaf nest eounts would 

provide a rapid and f'a;l.rly accurate method to determine fox squirrel densities. 

Table XV illustrates ~e relationship of den and St1JJ111er nest counts to squirrel 

densities. 

Concentrations. 

The aggregating of squirrels in partic1il.ar 8l"eas was notieeabl.7 seasC)D&].. 

and was associated w.ith f'avorabl.e f'ood 00nditions. In late spring and early' 

trtmmier, they were numerous in the vioinit7 of'fruiting mulberry trees. With 

the development or th~ green corn in mid-s'tlDIIDer, squirrels were eonspicuousl7 

present in corn fields. These animals gathered in groups as the pec811S 

ripened in late summer and fall in native pecan orchards. As maey as nine 

squ.irrel.s were reported to have been taken b7 a hunter tram a single pecan 



tree after the nu.ts had mattrred in the fall. Concentrations were also noted 

around farm ponds, in picnic areas, and generally ·where food was abundant. 

On the basis of observations, squirrels appeared to be more numerous in the 

wider portions of the stresm bottoms. 

Seasonal Fluctuations. 
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A 1950 fall population of .84 squirrels per acre decreased to .74 per 

a.ere by late winter. By St1DIID91', the population had almost tripled, increasing 

to 2.12 squirrels per a.ere. Theoretically, the population should slightly 

more than triple itself' by late summer. The late summer population in average 

years is approximately two and one--half times the breeding population under 

Michigan condi tims (Allen, 1943). The abundant acorn yield was thought to be 

largely responsible for a high survival rate and a high level population of 

the breeding stock. 

Sex and ~ Batios. 

Thirty-one or 58 percent o£ 53 squirrels handled were males. On.17 two 

or eleven aquirrels trapped were females. One-half or the 16 ycnmg squirrels 

taken during the 1951 season were females. Brown and Yeager (1945), foand 

a 59 : ,4l. sex ratio witll males predominating. 

Fifty-nine percent of the 29 squirrels shot during the summer or 1951 

were immature. Only tqree of 11 sqtdrrels trapped in the tall of 1950 were 
,! 

immature. Litter sizes ranged from one to three individuals. The average 

litter size or six litters handled was 2.2 individuals per litter. 0£ these 

litters, five ~re fem,µ.es and six vere males. Due to the small nmnber of 

animals handled, there is no adequa:t:.e basis upon which to establish sex and 

age ratios. Males were more numerous than females.. The sex ratio of' yw.ng 



squirrels was 50 : 50. Yoong squirrels were less IDDJ1erOW!I in the fall 

population or 1950, but predom1na:ted il1 nmnbers daring the S1IIIIID9r or 1951. 

Huntipg Pressure. 

Probably the most important single decimating factor in fax squirrel 
. . . 

populations is the .,ro:ms1 lcUl by banters. No direct infarmation was obtained 

on the number ot ~vidqls taken from a particular hunted area. •sh~oting 

out_• a population ot fax squirrels f'ram a section or stresmbed along Stillvater 

Creek would be virtually impossible. Mid-winter hunting daring the breeding 

period would result in 1n:Jt meager results, as the general activities ot the 

an1mel s are subst~iallJ reduced 'b3' cold wather. EstimatioDS ot kill by 

~ hunters and farmers were considered UDreliable, so that the il1tensit:, 

of hunting could ztot be -.ccurately determined. Most significant is the ract 

that during the 1~51 sea,son the population increased to a high 812Dlller densi t:, 

after rather hes:q hunt~ pressure. Ir the age ratios given abc,ve are a 

true representation, the ratio or :,emng to adult squirrels decreased eonsi­

derahl.y from summer ' to fall. Ymmg squirrels are muoh less wary and are mc,re 

SW1ceptible to predation and huntiDg. JUYeniles make up approximately 

60 percent or the norma.1- fall poptilation in Michigan (Allen, 19"3) • Allen 
-

believes that ahqu.t two-thirds of the squirrels die each ;year 8l1d of these, 

one-third are taken by hunters, one-third by other decimating factors, and 

one-third survive to form the next year•s breeding stock. 

P,ry~te§ ,gg P;Jdato;:~. 

No internal. parasites were found in the examination of 28 squirrels. 

The dog tiok; Dermaeent;qr· variabilis was common on squirrel.a taken in the 



~r of l95J.. Ticks were .f'cnmd chien1 on the head, especially bebind the 

ears. Practically all or the squirrels were intested with nes.s. N0 muge 

was observfJd in uq of the squirrels handled. ~en (1943) repert;s that, 
- . 

•sarcoptic lllBilge (Scabies) appears to be the most serious nattll"al mortality 
- - . . -

- ~ 

factor among Michigan fox squirrels.•. None of the an1rnals hancil.ed in this 

study suf'f'ered from •.shock.•, 
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Scant information is available in the literature concerning fox squirrel 
. . 

precjation. Three accounts of o'lil. predation were observed in this study from 

en~1nation of about .300 pellets. An owl pellet .f'ound on Hinrichs' fa:rm 

co:a,tained parts o£ a fax squirrel skull and tibia. The pellet mq have bee». 

of a barn end, since a pair included the fa:rm _as P.art of __ their range. A fox 

squirrel ~ was found in an eak woods on the Lake Carl mackwell area in 

an old pellet. Remains of a squirrel ta hind leg and vertebrae were discovered 

on a h~d owl roost. The roost was located in the rafters o:t a abandoned 

fa:rm building, l2 miles west ot Still.water, alcmg Stillwater Creek. Common 

ne,ting owls included: barn; barred, horned, and screech ends. 

Cooper's, red-tailed, and marsh hawks regularly nest in this vicinity. 

Tttese r'Fors are potential. predators o£ fox squirrels. A Cooper's ha.wk 

ptrched d.n a tree watched a fox. squirrel .f'ar more than five milm.tes with apparent 

interest. When approached, the hawk new onl;r a £ew feet to another tree, 

alighted and continued to vatoh the squirrel. Red-tailed hawks seem tc, be 

prominent natural enemies o£ fox squirrels (Er.rington, 19.30 and English, 19.34). 
-

Marsh hawks have a rather weak grasp and ue more &dapt,ed tar seizing and hold.mg 

its victims rather th8l!l piereing into vital body parts. Marsh hawks are 

restricted m.ostl;y to prairies unlike the red-tailed and Cooper' a hawks. It 

is unl.ikel.;y that these prairie hawks are important predators o:t squirrels. 



beem released :t'rcm a trap. It ia ~ that tm dogs or cats ub a 

habit et lnmti.Dg sq11U'1"al.e, !l,thwgh t:he7 mq oecui..:U.1 catch th•. Beoauae 

ot the co.rotes• :aoeturDal habits, tex 11q111rrels ere not likel.7 te tall p:e7 to 

~- tmd race~, ~~-are«!!'!~ ~rems al.mag Stillwater Creet,sq 

oocuiODlll.17 !fN7 upon squirrel.1. :rm: &q\d.rl'els were ncrt fotmd to ooCllp1' large 
. . -- . 

hollwa perm.u.entJ.y so that prec!Gion 'by' these •n1mal s V8llld ordiDar:l.ly net 

'be ed.piticwrt. 

Gepperhea.ds ocear a1-, ~~...-ds 8Dd in _oak voods in this sectia, mt 

are ut mnnerous. Bo o'baarYatiC!)_D8 nre made en predation 'b7 snalcea, bat the• 

reptiles were certa.1.J:Ll:r 1D a pesition to· &'ttaok a squirrel it gi.Tea a eppn­

tum.ty. Judg:l,Dg from these m.eager acceanta-, -one mq assume that predati• vu 

DOt au 1mportaDt mortality taotm.- daring the course et thia wrk. 

Almop•J :I ties • 

.An adult male ta. sqaiffel ehet .lnpat lo;· 1951, · had roar pd.rs ot w1l 
I 

dnel-,ed 1ne.11JN13"1' gland8. !he oharaoteriatios are IWllilar to 'those _ot a 

QDIIDdrcmorph _. ·a sexnal JDN~ v:lth normal. aa:aal fl'l&Ut but 

with patchee ot tissue ot the oppoeite NX 1n parla of the 'body (Buettner, 

1949) • The sexual organs at the 8flld,ffal appeared to be DGD&l, the testis 

meanrlng 1,2 mm • 

.An old ule squtr.r:,el vhich vu blind in the left e-,e wu eaptared 'Iv' had 

in the oat wede by' shak:1 ng the sap1.ing1 1n which he japed. The leu ot the 

eye ns detim.tel.7 opaque, reaalllbg a cataract. The t!lq1liffel appeared te 

be only al.:l.ghtJ.7 inca~i tated by the bl.ind qe. 



Food Conditions 

Food Succession. 

A seasonal food list is presented in Table XVI. Bark and even the woody 
. . 

portion of twigs are chewed by squirrels in JaDW!l.'1'7 and Februa:r.r. Sq_uirrels 

eat buds o£ elm and other trees in late winter and early spl"illg. Samsras o£ 

elm are taken £ram March thrO'Ugh ~. Those of her.elder, ash and redbud do mt 

atm-e ~11 l~te S1lllllller, aDd they persist threugh most ot the w:llrter. Huh­

rooms are eaten as early as Febru.ar;r, and are available mo~~Y in the spring 

and ~r a,t periods when there is adequate ~aimf'.U. _ Young, sa.coulent 

leaves ot elm, aoapberry, and hackberry' are impert~ ~ 4pril ud Mq. 

Mulberrits f'ru.1t £rem Mq to mid-July. Corn is in the ~milk stage,•. in 

Jlllle, Ju+Y, and August and is especially important then. Pobberries mature 
. -· 

as early as Jul.7 22. Green pods o£ Kentueq cotfeetrees are cut and eatea 

b;y squin.-ele in Jul.7 in large mmibers. Hackberry' seeds trait in June and 

July and persist thr01lgh the winter. They are either takn d1rectl7 £ra 

the tree, or tV,Lgs bearing the seeds a.re cut and theD stripped 'b1' the aqu1r.rela. 

BLackber.ries are ta.ken in July ui.d A.qut. A.col'JlS, peoan,, walzmts, ad 

hiokory JJllte ai-e cut £rom the trees while still green during Jvl.7• .&:agust, 

and Sept,mmer. The mature nuts are eaten thrcn:agh tall ~ v.tnter_ to April. 

Early mamoor harvest. and the tall plowing ot corn tielcla el1.m1natea the 

majority of ~s Cl"op tor use by the squirrels in lfinter. 

E'.lm seeds farm a spring staple £rem the time they are f'irst produced atil 

about mid-liq. They &Te particulu-17 importaJ1t at this tiJle becase ot the 

seS1•oi 't7 ot o~er .foods. Squirrels were seen ill isolated elm trees 1neral 

hundred teet fr• wooded areas. Squirrels 1n oak woods areas mon 1Dto the 



stream bottoms in the spr1.ng to f'eed on e~ seeds. One squirrel traveled 

200 ~d y~ds fram a den in the oak woods to a streambed to feed in a.u 
' .I 

elm tree. Another was seen reeding on elm s8lllaras in April in an isolated 

elm 1,ree 150 yards from a:rq other timbered association. 

fhe mast crop daring both the 1950 and the 1951 .seasons was excellent. 

An excelJ.ent crop of bur oak acorns was accompanied by a very meager pecan 

yield during the 1950 season. The reverse was true duriDg the 1951 season, 

resulting in adequate w.tnter food conditions for both seasons. 

Av8f abili;tY ,2! Foods. 

Food ~ailability is dependent mainly on the se~cm of the year, 

w~ther conditions, land-use practices,- and oompeting an1maJ s. Pecans and 

acorns are not availahle trm April to July, but mushrooms, fruits or mul­

berries~ other pl.ants, corn, and succulent green vegetation are. Mast 

was utilized roughl.y f'r(i)ffl Jul,- through March. Drouths, .t'loods, and ice 

temporar:Uy make buried mts unobtainable. Squirrels are capable of scenting 

IIDJShrooms in the soil at a depth or three inches and are able to dig throagh 

the soil to reach them. Daring the winter or 19;0, an extremal,- dry period 

extended .from the latter part of November to January 20, seriously im:pa.ir~ 

the squirrels• ability to recover stored mast in the soil. Becanse of hard, 

ql7' soil all diggings by squirrels during this period were shallow, and llDloh 

or the buried mast was never reached. Precipitation on J&m18.1'7 20, 1951 made 

the soil soft so that zmmerous squirrel diggings were observed. Diggings 

into the moist soil vere Sttf.'ticiently deep to reach buried mast. 

Hains in Maroh1 1951 1 mndated the ground in whioh squirrels had buried 

a.corns near a pond. During the latter part of March and early April the 



squirrels were seen digging up buried acorns as the water line receded. 

The ~corns not_ oril.y became available after receding waters left the moist 

soil pliable, but the water also preserved the acorns so that they -were 

still palatable. 

A poor pecan crop in the £all of i950 was .f'urther reduced tbrough the 

effects or the pecan -weevil, web worms, and tree girdlera$ An abundant bur 

oak e,corn crop became infested with acorn weevils .. The veritable failure of 

the pecan crop forced squirrels to rely heavily on acorns in the streambad 

areaa. An abundant crop or acorns in the oak woods during the .fal.1 or 1950 

greatly increased the rood supply in that area. Whether or not more squirrels 

'survived the winter is not de£initely lmown. The breeding condition, however, 

would be much better. The acorn crop tram year to year varies tremendously 

so that the upland oaks are rather unstable squirrel habitats. Althomgh of 

short duration, ice-covered, and frozen ground prevented digging in the soil. 

Earl:v- harvest and plowing of corn is recommended in Oklah<111& to control the 

Southwestern corn borer (Diatraea grandiosella) and other insect pests. PlowiDg 
- -

of corn fields generally .to.1.J.ows harvest in August and September. Corn is 

not ~y shocked by Oklahoma tamers. Shock:tng of corn in the nartbern 

states greatly benefits wildlife during winter (Allen, 1943). Allen believes 

that ear corn is the most important winter f'ood of £ox squirrels in Hl.ohigm. 

A 4£)-foot strip or dense grovlih of giant ragweed (Ambrosia §.:e.) bordering 

a corn field appeared to aot as a barrier to squirrels. Another corn field 

adjo+ning the undamaged field margined with only a sparse growth ot ragweed 

and ,.nm..t"'lower about 15 f'eet wide was moderately damaged. 

Food Pref'erences. 

Preferred f'all and winter toods include I acorns, pecans, hickory nuts, 



and black walnuts. film samaras, mulberries, mushrooms and leaves of various 

trees are evidentJ.y prei"erahle during the spring months. Green corn is a 

deliea.cy during· sm!Bp.er• From observations on captive squirrels, pecans are 

more palatable than any other food. Acorns and black walnuts are also favored 

foods. Pecans were eaten by the captive squirrels I kept before wal.nnts 

and hickory nuts, qut when these hard-shelled nuts were cracked open, they 

were eaten as readily as pecans. 

Green pecans are eaten in large numbers by squirrels during August, except 

when ru:isociated with field corn. When pecan groves are bordered by corn, the 

pecans a.re of secondar,r importance while the corn is available. 

During the vinter of 1950, squirrels concentrated in the vicinity or a 

large, hi~-produ.cing pecan tree, al though bur oak a.corns were particularly 

abundant. When tlie pecans from the tree were depleted, squirrels were seen 

in inereasing mnnbers in an area where bur oak trees were munerous and 

acorns 11 ttered the ground in great numbers. 

Competition. 
i 

Competition for food vas not a critical factor in the depletion or the 

1950 winter :food aupply. GattJ.e browsing the cree~ bottoms were undoubtedly 

the most seriaus competitors for acorns. Insects are particularly destructive 

(Moznette ~ al., 1940). Twig girdlers (Oncideres teDm18) dispoil ~ 
. . . 
immature pecans by cutting twigs conta:1n:1ng clusters or the nuts. The pecan 

wevil (Ourcw.io carzae),pecan nut casebearer (Acrobasia carzae), and the 
- . . 

hickory shuck worm (Laspeyresia ca.rzana) injured the Dllts. The f'all web worm 
- . 

(&.r.}.antria cunea) reduces the yield or both pecan and black val.nut trees. 

A<~m:•n weevils further reduce the mast c:rop. Flying squirrels and wood mice 



are direct eom:petitGJrs for mast. muejays consume large quantities or acorns 

in the oak woods and pecans along the streambed. Bol>-white, cottontails, 

and tree-ranging poultry contend for acorns in oak forests. Grows; flickers, 

and woodpeckers consume large quantities or mast. Wood rats cache pecans, 

Kentucky coffeetree pods and corn. Late sun:un.er plowing of corn fields and the 

pecan harvest in November and December further diminish the food crop~ AU 

in all, there was a high degree or use of the ma.st by many species of animals, 

but due to a heavy yield, the w.i.nter f' ood supply in all of the areas studied 

was suf'ficient to sustain a high population of' squirrels. 

Storage. 

The greatest activ~ty in storing food was observed during the months of 

October and November, flllDlediately f'ollow.i.ng the release or the mast from the 

trees. Nuts and, acorns are cached throughout the w.i.nter months and even as 

late as March 61 1951, 'When a squirrel was seen burying a walnut. 

All or the ipast is cached by burying it in the soil. The depth of the 

holes varies tram one inch to seven inches. Squirrels are able to bury nuts 

in less than a minute. No mast was found cached in dens or tree hollovs. 

Recovery. 

Squirrels are aided in recovering their buried nuts by their sense of 

smell {Cahalane, 1942). They are commonly seen rustling around, with their 

noses to the ground while searching for f'ood. Recovery of' food as a.ff'ected 

by weather has e1ready been discussed. 



E.ff ects of Land-Use Practices 

The multiple effects or land-use practices upon the fox squirrel popu­

lations were relatively unimportant. Grazing, cutting, crop associations, 

and expansion by building activities,seemed to have little effect on the 

present squirrel population. 

Grazing. 

Intensive grazing on a yearly basis is a common practice among the 

land owners. Heavy vinter ground cover was present on ungrazed streambed 

soils (Figure 8 ) • Figure 9 illustrates the contrast between undergrowth on 

grazed and ungra.zed areas. Oak "island" in cattle ranges are utilized by 

livestock for browsing and resting (.Figure JO). Yearly grazing as practiced in 

this region resulted in reduption of SUlllller ground vegetation and suppressed 

the growth of seedli~s (Figure ll). The effects of grazing, which might be 
- ' 

considered important ,s related to the squirrel population, vere the reduction 

ot the underbrush and ground vegetation, erosion as a result of depletion of 

ground vegetation and trampling, competition by stock for available mast, and 

probably most important, the eventual destruction of Mure habitat due to 

browsing of' seedlings by stock. As the mature trees die off, they will not 

be replaced and the .forested areas cannot propagate themselves vhen subjected 

to e:x:Pessive grazing. 

Cutting. 

The cutting of mature timber along streambeds associated v.i.th croplands 

will eventua.Uy result in serious washing along the steep banks. The farmers 



apparently eliminate these trees in an effort to reduce the shading effects 

on their crops and to extend forage ranges (Figure 12) • 

.Q;:Q}2 Associations. 

Corn is the primary crop utilized by squirrels in this vicinity. They 

eat ear corn in the late Stmlller and winter except in cases where the corn 

fields are plowed up. Planted pecan orchards a.re used by squirrels to a 

small extent along the margins. There was no known use of vegetahle crops, 

melons, berry patches, or fruit orchards. 

Encroachment of civilization via building projects further reduced 

squirrel habitat. 

Burning . 

Fi.res wer e significant only in oak woods areas. Fires destroyed msst 
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on the ground, killed or injured ma.st trees, den trees, barned leaf nests, 

and delayed the growth and development of trees in the spring by destroying 

buds and shoots. Fires were more serious in the winter when dead leaves and 

grass acted as f'ue1 . Lat e winter burning made certain ranges uninhabi tahle 

by destroying t,he potential early spring food crop. Trees suffering from 

severe burning -were several weeks late in their spring grovth. 

Flooding. 

Fa.11 flooding may be ha.rmrul by carrying away mast. The f'looding of 

lowJ.tmds may temporarily make a range uninhabitable. If' the mast is not 

washed 8'J,1ay it may be preserved until later in the season and become 



Figure lO. April 26, 1951. An oak 
"island" showing browse line _ and 
reduced ground vegetation as a 
result or moderate grazing. 

Figure 9. Jamary 211 1951. 
Stillwater Creek showing cont.Tast 
between grazed portion (right) 
and ungrazed area (left). 

Figure]). August 19, 1951. 
Excessive grazing a.t the rate 
or almost two cows per acre 
greatly reduced ground vege­
tation and prevented the 
growth o£ seedlings along the 
streambed. 



Figm-e 1'2. April 17, 1951. Cutting 
of elm trees . in a gully to increase 
pSDturage area for livestock. 

available to the squirrels when the water recedes. Floods probably do not 

often seriously deplete or make ma.st products unavailable tor long periods 

of time. 

Farm Ponds, Seeps, and Water Holes. 

Timber growing below fem ponds attained a larger size and a more 

rapid dsvelopme:rrt. in the spring due to the influence of the additional 

moisture. American elJii, willow, post oak, and blackjack oak were fa:r 

advanced (probably as much as two weeks) as compared with trees of the same 

species in the same vicinity when the former were found along rivulets 

leading f'rom seeps. April 261 1951 post oaks, along a gully system below 

a. seep, had their full complement of leavesJ llhereas, post oaks in other 

areas had not even lea,.fed out yet. This advance in growth could be very 

important in the attractiveness of' such a habitat in the sprillg and might 
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a.f'tect the distribution ot squirrels in the vicinity. Terrill (1950) tmmd 

that ,;ray 8lld fox squirrels alike concentrated near farm ponds. 

Seepage below ponds encourages the growth ot important food plants. It 

provides a relatively permanent SO'lll"Ce of water, and along with seeps and 

springs, provides a semi-permanent water supply f'arther down stream da.e to 

seepage and over.t'low. This may be an important factor in the extension of 

the squilTel range. 

Squirrels are often seen around ponds and other st!>urces of water supply. 

Their tracks coald usually be found in the mud around the edges of ponds. 

ECON(J{[G RELATIONS 

Aside .tram. sporting and aesthetic values,. this work a~tempts to 

relate economic dam.age by the fox squirrel to agricultural crops. The 

extent to which tox squirrels damage erops is not well known. Whether or 

not their injurous habits justify control. measores depends largel.7 on 

the intensity of the damage. Farmers in the Stillwater region have can,­

plained ot depredations to pecans and corn. Light damage is quite exten­

sive, occurring almost every-where these crops are y;rown.1 but heav,' damage 

is usual.ly quite localized. The ycnmger, planted orchards have same mar­

ginal damage, while orchards with larger, m.o:1iure trees !Lave more extensive 

damage, often eontajn:fng dens in which squirrels are able to pass the 

winter. The majority of' the native pecan groves were heavily damaged 

duri: .. ,.g the 1951 sea.son. corn, when planted near Stillwater Oreek or its 

tr:"..butaries, was invariably damaged by squirrels. fypicalJ.7,. neul7 all 

;:;f t he ears of corn in the "milk stage•, were eaten by sqmn-els trom the 



edge of the field to a. distance ot 15 ar 20 feet towards the center of the 

.field. Corn usually was eaten on the side or the field bordering the 

stremnbed far the entire length of the field. 

Damage to the Pecan Crop 

The objective of this study was to make a quantitative estimate of 

pec8llS utilized by fox squirrels in a native pecan orchard. The period 

of study extended from September 10, 195-1 to the pecan harvest, December 

11, 1951. Al though only intensive field study was carried 01.lt in the 

grove, observations were ma.de along still.water Creek in native and planted 

orchards. 

Descri ption o£ Area, 
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The study area, Agronomy Grove, is located along a tributary to 

Still.water Oreet, one mile vest or Stillwater, Oklahoma. The grave is 

managed by the Horticul t1¥9al Department, Oldehcma A. and M. College md is 

composed ot about one acre of timber. Native trees in the area are large 

and or varyiDg ages. There were two den trees and a.t least two known spring 

litters of fox squirrels produced in the grove. There was a high density 

of squirrels, and at least six had been shot from the area during the 1951 

lmntillg season. The grare vu grazed by- sheep until the latter part ot 

September. Both the tmdFstory and ground cover were sparse. The trees 

we1•e sprayed with 50 percent wettable DDT at f'our pounds per 100 gallons 

o:f' water tar insect control. Such sprqing had no apparent ef'fect on the 

:r:q\tirrel population. 
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The mouse population was rather low except along the grove margins, 

where a rank growth of weE)ds afforded adequate cover. Woodmice and cotton 

rats were present in limited numbers. No wood rat nests were located in the 

grove, undouhtedly due to the reduction of ground vegetation by grazing 

E'llld clean cultivation practices. 

The Yinter population of birds was relatively high. Bluejays, flickers, 

and woodpeckers were the most important ones using pecans in the grove. 

Crows inflicted considerable damage to the pecan crop along stillwater 

Creek. Flocks of from 100 to 200 birds were counted in both native and 

planted orchal"ds. These birds were especially fond of the thin-shelled 

varieties. 

Procedure. 

Five trees of varying ages were selected for study. A single plot, 

16 yards square, was marked off by string under each tree. Dead leaves, 

sticks, and other debris were cleaned from the plots periodically to faci­

litate counting. Counts of pecans were made at two to four day intervals, 

depending upon 1,reather conditions and squirrel act:i.vi ty. During the period, 

the green pecans were being consumed by the squirrels, none of the green 

or mature pecans were marked, but were counted as they appeared in the 

plots. By October 25, 1951, all of the green pecans had matured and these 

mits ha.d begun to fall to the ground. From that time on the pecans -were 

accounted for either by noting the marked nuts or by noting middle lamellae 

a:t>.d cl:upped shells. The lamella is the partition dividing the halves of 

th'.;; ker nel • 

Pecans in the plots were counted and then marked by dipping one end 

in white enamel paint. (Squirrels held in captivity concurrently with 



theae studies ate pecas IIG'bd with the white pe.1:.zrt u readil;r as those . .. -

pecans which were not -.rked). _ Sqtdrrela in the greJVe consumed the marked 
, 

nuts with.ant hesitation. Beoords were bpt ct the m:mber ot green and ,m.. 

marked peoans, the mmber ot marked pecans, the mmber ot umn.arked pecans, 

and the m1D1ber ot midcD.e lamellae which had been dropped into the plots f'rca 

the aquirrels teecli.Jig in the trees above them. These eOW1ts made fl-om 

September 10, 19Sl, to December 11., 19Sl, are presented in Table XVII , These 

data acocnmt !or pecaua tlku. !rem the plots, and for those which -were 
. . 

ccmsnmed in the t?-ees. In order to aoooant tor the %¥l]Dlber ot umarbd mts 

which were taken from the plots, it was asS'tml.ed tha~ the percentage ot marked 

nuts twn wauld be aba11t equal to the percentage of unma.rked mts taken. l:n 

addition, . each Jtl,iddle lmella vwld represent one pecan OeDl!IUll9d by squi1"rel1. 

Chipped pecan shells vere gathered &1.ong with middle lamellae and compared v:lth 

them as a check tor the valid.1t1 of the lamellae coaDts. 

Bird co,mts were made to estimate the utilisation ot pecans b1 birds u 

ocmpared with equin'els. A record &1.eo wu kept ot the mmber ot peoms 

which had been eaten by' deer mioe. 

The determ:Lnation ot the &Yerage weight ot one pecan vu neoeeal1"7 to 

oaloule:te the pounds or peoana taken trom ea.oh pln, beo11W1e the tlllm ot 

pecan~ was :recqrded ~ a tll.17 ot individttal mite. Siz. lnmdred tift~~t 

ripeud peotme were qighed, and 3.44 gram.a was the aerqe wight per mt. 
·' ' . ·~ . ' .. ' ,. . .... . 

AlthOllgb green peoana we:-e nm.oh heavier ~S .49 grams)-, . the aer~e weight 

of .. mature nut was t$ken &8 the basie to est1lna.te the wight ot theilmu.ature 

zmta. 

the number ot pec~s taken tram the R].ot1 vu.... theoreti?&l.l.1~ ~ional 

to the nmiber taken trom the ~1nder ~ th~ arown areas _ot the ~e••, u 

~&Oh plot fu:rzaiehed the bui.1 tor a MIUl\17:'e ot a segment ot the arovn &Na. 
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Thus, it was nece~s~ to est~t! the crown area of e9:h ~ee. By deter­

mjnjng the averag~ crown radi~ .for ~-~h tree, the app:r-ox:i.mate croWl!- area_ could 

be estimated. Crown radi;t were measured in eight different directions from 
.. •' •· -- ... - - ~ 

the tree• s center. By applying the average crown radius per tree to the for-- .. ... .. ,. - ·- - ._. . - ~ .. 

mula for the area of a circle, the crown area for each tree was ascertained. 

Indicators .Q!: Dem.age. 

Fox squirrels either cut tv.igs bearing clus~ers ar took ~dividual nuts 

while feeding. Green pecans were taken from the time they were in the •water 
. .. . ~· " . - . 

stage" unt~ they ma:t,n"ed. __ To rt:~h the dev~oping ~~, the sq~~s 

gnawed through tl_le gr~en, __ ~ter ~~k~~ ~~~ ~ - c?nsiderahl! waste __ of food 

when green p~~ans we~e _ ~~n. ~eq~nt1r, . !1?t _mor~ t~ __ h~ o~ a gre~n 

pecan was actually consumed. In chipping the shells from the kernels of 
- - - ... 

mature nuts, the squirrels characteristically marked the shells with two 
. . -

parallel grooves by the lower incisors. 

While feeding in the trees, ~he ~q~els ~suelly ate t~e ~c~_<:>n the 

spot and dropped chips and the portion of the uneaten nut to the ground 
. -· -

directly below the feeding area. The middle lamella was often left intact 

but was well cleaned of the pecan meat. The best criterion for determining 

the number of mature pecans taken directly from the trees was this middle 

lamella which was dropped to the ground by feeding squirrels. 

Damage to pecans by squirrels could readily be distinguished from that 
... . 

by birds. Squirrels invariably left incisor marks on chipped pecan shells. 
- . . . -

Birds cracked the pecan shells with their beaks. Beak marks could same-
. - -

times be found on chipped shells an~ th<:>se pecans were or~narily without 

the marks of gnawing. Birds were not so efficient at removing the pecan 

meats from the shells. 



Woodmice left tiny inoisor marks on the pecans, and cut small holes 

through the shell le,aving i'inely se?Tate margins around the periphery of 
' .. . . .. . .. "' . . . 

the hole. These mice ordinarily cut two holes into the pecan, one on 

either side, whereas fox squirrels cut through the pecans from one end, 
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then chipped the shell of! by using the lower incisors as a lever. Cotton 

rats, 'Whicn were held in captivity for a period of two weeks, w~e unable to 

cut through pecan shells, but ate the germ from whole corn without ditfi .. 

culty. House mice and pa.ck rats, which in some situations also feed upon 

pecans, were not found in the vicinity of the pecan grove under study,. 

Formula. ~ Estppating Pecan Damage J?.z §quirrels. 

The total quantity of pecans taken from the five plots is theoreticell:r . 
proportio~ to the quantity taken from the crown areas of all five trees. 

To estimate the totsl damage by squirrels in the orchard we mq apply the 

formulas ! ii ! , where: A .}). 

N = the totsl -pounds of pecans taken in five plots, 
A • tlle area of these plots in square yards 1 · 
X = the undetermined pounds or · pecans ta.ken from £ive trees, · 

AJ, • ttie to~ crown area of the five trees in square ya.rds1 or 

Ja~9 X ra;a .6 C 73.3 pounds taken trom the five trees :meuured. 

Then, the total pounds of pecans ta.ken trom tive trees divided by tho 

estimated yield1 of the orchard should give the approximate pereent ue 

{damage). 

~,. 
1l.u ::;; 14. 8 peroe_nt "QSe. 
49'!, 

4Yield ·osti.mates wttre · turnished by the Hortioulture· ·nepartment, 
Okl~oma A. and M, College. The Y'f.eld estimate for the five tr~ee 
vu 495 pounds. 



Therefore, we may estimate that the total pounds of' pecan taken from five 
.. . .. . . . . ... ·- -· -·~· ... - . .; .. ·• . .. . . . . -~ 

trees divided by five equals the average pounds of pecans taken per tree. 

so, 

12..!2. = 14.6 pounds estimated use. 
5 

Extent of Damage. 

Fox squiITels in the grcrve took an estimated 7 3. 3 pounds or pecans . - -· 

from the five trees measured, or an average of 14.25 pounds per tree. This . . - ~ . 
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rate of use amounted to 14 •. ~ percE1nt . of the estimated . yield. . P~can cracking 

companies paid .26 cents per pound for high quality nuts of this type during 
. . . 

the 1951 seas_on. _ At -~i~ . pr:-f~e., _ -~1:1~ .. sq~~~s took Jt~. 70 . worth ot pecans 

pe~ tree £ram, ~l?~~~r t? the harvest period. A record or pecans taken 

fran the five pl.~~8. _by _. ~lrl:1T~s ~8. _P~~~t~~ in _T~e XVII. Table XVIII 

illustrates t:q.e relationship of tree size, yield, and use. 
. - - . - . . ... .,, . ... - ... -· -- " ·- ·-····· - ··-· '• 

The use of' pecans by the squiITels was quite uniform throughout the 

grove. The eq.rly maturing nu.ts were, of course, taken sooner than the 

later maturi~ mite. Duriz:ig the 1951 season, squirrels f'ed on green pecans 
. ' . . . . .. . 

for a. two-month period, from August 20, to October 2.3. Damage to green 

pecans was .35 percent of the total amount of pecans taken by squirrels 

until the harvest. This surprisingly 1:rl,gh percent use of green pecans was 

possibly associated with their lower food value as can.pared with that of . . . . 

the mature nu.ts. This suggests that a greater quantity of green nuts are 

needed to meet daily food requirements. ~so, there was considerable .wast­

age o.+: these immature nuts. So far as 1mown, the squirrel~ in the grave 

relied on little else other than pecans from late August to the harvest. 



The damage to ~ture nuts, -~ch were t~n from _t~e u.-ee and from the 

ground, was 65 percent .. of the · tot~ pecans ~ak~n by squirrels. ~here 1ta.S 

both a greater fall and a greater utilization of pecans during November. 
. . .. 

Forty-one percent of the total use ocourred during this month (Figure 1.3). 
~ . - . ' .. . -

SquilTels took the majority of the mature pecans from the ground. Approxi-
,.. . - . 
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mately .32 percent of the peoans counted in the -plots were taken by squirrels. 
- -· · 

Very few of these mits were observed to be buried by the squirrels. 
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Figure 13. ·Monthly utilization of pecans from five 
plots by squirrels by weight in grams and peroent. 

1,', 

Woodmice accaunted tar two percent ot the pecans taken from. the five - . - ; . 

plots. OnJ.1 om mouse was trapped_ in 56 trap.nights. The mouae population 

app&:'ently was low. 

Birds . which were ~~t users of pecans in the grove in~udeda blue­

j q' yellow-shafted tlioker, '12d the r .ed-bellied woodpecker. Both hair7 and 



dow.qywoodpeck:ers occurred in the grove, but were not observed to eat 

pecans. 

Bird counts were made at various times of the dey. Bluej83's were quite 

gregarious and fed in flocks of from four to 12 birds in the grove. An 

average of between six and seven birds were counted for each Jo-minute 
. -

interval. An average of two red-bellied woodpeckers were seen per count. 
. - . 

Flickers were slightly less numerous. 

The birds fed stric~y in the trees. They would either walk to the . . 

end of a limb to take t~ pecan, ar as blueja;rs, ny to the cluster, 
. . -

"stand1ng still" in mid...a.ir as they took a pecan directly from the cluster . .. . .. 

without alighting for any support. After obtaining a pecan, the bird - . 

carried it to a limb or crotch where it smashed the shell with its beak. 

One red-bellied woodpecker consumed three pecans in a ten-minute period. - - ~ . . . - .. 

Birds began usi~ pec~s ab~t 1!11d-0ctober. An_ ~verage __ ~f ~en birds were 

seen per count. No estµiation of damage by bil-ds 1._las been ma.de, but they 

probably consumed fewer pecans than did the squiITels. 

Three "Spirol'UJ\1 whirlers" (spiral aluminum bands), two inches wide and 

15 feet long, were stretched between two pecan trees in the grove by the . - . . . 

Oklahoma A. and M. Horticultural Department as bird repellants. These 
. . .. ... - . .,. 

whirlers, painted e~thf:'r red or green on_one s;a.e, were quite spec~ic 

against crows, the other birds being heedless of them. They were so 
. - - -

effective against crows that not a single crow was seen in the grove during 

the course of the imestigation. Crows ny1ng by either new around the 

grove, . or flew several hundred feet above it. 

Sources of EITor. 

Two main sources of eITar in this study involve: (1) inaccurate estimate 



., . 

of the yield, and (2) duplication ot counts of pecans, used by the squirrels. 

CC!>'lmts of the middle lamellae which were arbitrarily assigned to pecans taken 

tram the tree may actually have included some of the pecans which had fallen 

into the plots. 

Yield estimates were made both by ~self and by members of the Oklahoma 

A. and M. Horticultural Deputment. These estimates are thought to be 
.. - ' - .. 

reasonably accurate. An early f'reeze oansed some 0£ the shucks to a.db.ere 
- ·- . ·- ,. -

to the pecan shells so that a few of ~he ~~s we~e ~er haryest~d. 

Some of the middle lam.ellae tallied undoubtedly. duplicated counts of 

pecans taken from the trees, and pecans taken f'rom the plots. Middle 

lamellae counts represented one-tenth of the totel estimate or damage. 

Damage ~ other yrops. 
Both sweet corn and f'ield corn were commonly eaten by f'ox aquirrela 

. -

during June and July. A amall patch ot sweet corn 20 by 100 feet bor­

dering the creek vas cqmpletely consumed by squirrels during the ~r of 

1951. Pield corn vas cllara.oteristicaJ.11 eaten to a distance ()f 15 or 20 . . . 

teet into the tielq.s. puriDg the sunmer of' 1950 an estimated lS bliahels . - . 

ot corn was ooll8'l1JDed by aqu:ir1'els tram a 25-aore f'ield. Hendrickson and 
,. ., ' -

Scblesselman (1937) r9llort that tax squirrels . aco01mted far . _.a buahel . trail 

stand1ng corn in a 2.2-aore f'ield. Gener.Ur, daJUge was modera:te, bllt 

in a few oases was quite seri011S • 

. A ..U apple orchl.'l'd on Stillwa~er C~ek vu u:mnol~sted by eKJ.uirrels. 

The Entomology ~nt orchard; ·oonta1n1ng peach, plum, and apple trees 
' ~ . . ~ 

wu undamaged. BJ.&okberry patches planted v.t thin a few yards ot the oreelc 
' - ... . 

were not observed to be squirrel-molested. Vegetable gardens associated . -

'With the creek 'Were apparentl7 untouched ~ fox squi.rrels. 



CONCLUSION 

Originally, the area or Payne Comity was composed principally of tall 
. -

grass prairie intermingled with oak savannah. The high moisture requirement 
- . 

of such trees as elm, bar oak, cottonwood, villow, and others limited their 
. -

growth to ravine systems. These wooded growths produced f a:vorable areas for 

f'ox squirrel habitation. At the present, the bottomla.nd game type comprises 
. -

slightJ.y more than five percent of the total area. in Pqne County (Duck and 

Fletcher, 19.44). The post oak-blackjack forest, which includes nearly 43 

percent of the total area, is not so important as fox squirrel habitat. The 

remaining area is composed of tall. grass prairie, thus a relatively small 

area is inhabitable by squirrels. Intensive fanning with c~opping, grazing, 

and cutting have further reduced the habitable range. 
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Contimiad grazing at the rate of nearly two cows per acre seriously 

reduces ground vegetation and suppresses seedling growth. Fewer trees per 

acre 1if9re counted along the grazed streembed than the ungrazed streambld 

(Tabl, IV). Although grazing little affects present squirrel ~pulations, 

_these timbered areas will be unable to reproduoe themselves causing a gradual 

elimination or such areas. 

Squi:rrel activities were mainly intluenoed by fo<><_i, -~ather, aud the 

breeqing season. The concentration ot squirrels in areas _ ot heavy mast in 

the tall, J:¥!ar mulberry trees in the spring, and in the corn fields in . 

SUJllllltr illustrates their awareness to food sources within their cruieing rqe. 
l 

Vgiation in the daily activities ot fox ~uirrels, which_ in the 81lJllllll9X' 

time was principally during the early morning hours, and in the wintertime 

during the mid-morning hours, ~ifies the bearing or season on the 
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squirrels• periods or activi v. The an1mal s were most active when the tem-

perature ranged from abc,u.t 40 to 80 degrees F. There possibly exists . . 

optimmn weather conditions at which squirrels are most active. Snow inf'.J..u,. 
- - ,. 

enced their activities in that it affected their ability to move about and 

find food. The fact that there was a v-ery limited amount of activity during 

cold and snow suggests the ~ance of this weather £actor to the amount or 
.. 

food consumed during inclement weather. Allen (1943) reports that there is 

usually a marked loss o£ weight during extended incle~nt weather. B.ain was 

particularly impart.ant in that it made the soil soft so that the squirrels 
. . 

ccnµd procure nuts or acorns which had been cached in the soil. 

·Movements or squ:µorels were noted during the spring and f'all months. 

The •f.:u shut:f".le• as deecribed by Allen {1943) was •ident in Okllhoma. 
- - .. ·•· 

Young squirrels ~ cammo~y seen during Mq, _ mcYVi?Jg . along ~~e ~':"&!~ _·_lams, · 

to and from oak wood~, t~ough r;eids, ,u.id acro~s __ road~· - -~ese ~~?Its 

ID8iY' actwilly have been immigrations to new areas due to population pressure. 
- - ' - ' - ..• ·- -

. Balllllg&l"tner {1943) . belines tha~ t~x __ sq~els ~ib~t s~ ~oci-1, ant~cmia 

so tha~ the •n1mal s ~ tend to move from high t~ ~over_ P?~~~on l~el.s. 

Courtship behavior u obaened vu similar to that desaribed by other 
~- w .. • - - - ' 

authors. The males, ~ch~~ str.o~y-o~ti~~ve dur~ tll~se •ting 

activities, &P.J:)e~d to ~ QJ.~, strong~1 __ and mor! mature indivi~s. In 

all _cases, the f'emal~ wu shy _to the adVanoes by the :ule. ~ ~bd 111.d­

w:1.zrter l:xreediJJ,g sea.son apparently existed which perhaps was two web in 
,. ~ . 

advance of' the breed4,Dg _season in Michigan. .A lighter meeding seuon was 

observed during ~ and Junia. 

teat neste were used in wizrter in the oak woods, _but ":r~ aJ.ong the 

streabeds. ~he f'act that there was nea?"ly one den per ac~ ~eats that 

the Nttmlaud could npp«,t a rather high winter popul.a~ion of squirreli,. 



Den counts in the oak woods were extr~ly low; and in th.! up.l.8Jl~ regions, 

dens often 'w'ere not even present. Elm trees serving as den sites were .. ... - . .. - -

doubly important since leaf nests were not utilized for wintering along 

streambeds. Elm trees are excellent sources of dens since they are readily . . 
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susceptible to rot, make_ a ~&?id gr~h, and are numerous along the_ streambed. 

There was a definite correlation between the number of dens per acre 
- . - -

and the winter squirrel densities. As the number of dens decreased the 
- - •· , - - . -

population level of the squirrels also decreased (Table XV). Den cowxts 
. . . - - - - -

. 
are worth little f'or making a sununer ilil/entory of squirrel populations. 

Snow track counts are probably the most reliable winter inventory method . . 

in Oklahoma. Hunt (1950) suggests the value of this method as being a 
. ,.. - .. -

quick and val.id estimate ot fox squirrel numbers. Winter nest counts are 
. - - . - - .... ... . . - -

useless in this portion ot Oklahoma becanse fox squirrels along the stream--- -· .. . 

bed do not use these nests fer wintering. Trapping, although successfu1.ly 

employed by Allen {1943)and Hunt (195~~ i7:l Michigan, ~umgart1:19r (1943) in 
. . 

Ohio, and Brawn and Yeager (1945) in minois, was largely unsuccesstul in 
- . - -- . . -~ . -· -- - -' . -

Oklahoma. Squirrels showed a marked preference for pecans aver the slightly 
' - . -- . . - -· 

bitter bur oak aeorns and they concentrated in areas where the pecans were .. - ... . . . .. , . 

abundant. Eighty-two percent or the squirrels trapped were males. None ot 
. .. - .. - - .. ··- ~-· .. . .. 

the squirrel.a were retrapped. Bec8ll8e of the abundance of food during the .. . .. -

trapping period, the squirrels were not highly attracted to the bait in the 

traps. 

Nest counts during the SUD111er canpared v_ery_ f9.!~ably _vith the ".cl:-em­

up" census. The "clean-up",. li~ the __ trapping meth~dt _is quite time-con­

suming and is of little value when time is at a premium. A· transect method 
....... .. .. . -- .. . 

using leaf nests a.a an ;index to summer populations is the quickest inventor,' 

method. Goodrum (1940) ~d Ibf.t _(?.-950) found nest counts to be adequate 

systems tor enumerating f'ox squirrels. 



Causes of seasonal population .fluctuations would include the following: 

hunting kill, food conditions, breeding success, moveme~s, _predat<:>rs, and 

parasites. Naturally pre-hunting and post-hunting season populations will 
-· - - - ~ 

6l 

differ. After normal winter losses from pre~ation, _ st9:"'Vati?n, _ or ad:v~rse 

weather conditions the early spring population - the lreeding population - can 
- - .... - .•. .. -. ·~ .- . -· - .. 

be expected to be the low the annual population cycle. After a successful 
. . . ·- - - -- - . . -

breeding sea.son in early spring and summer, the late summer and fall popula-. . . 

tion or squirrels should represent the peak of the year (Allen, 1943). 
. - - - . 

The variation of the squirrels• diets depends mainly on food succession, 
.•. - -

availability, and pre~eren~e. _ Prefer~n~e ?f f~?ds w9.-s e:x:hibi~e~ mainly in 

the fall and spring month~_; _ for_~stance~ pec~s_ were taken bef?re acorns 

in the fall, nrulberries were preferable over other foods in late spring, and 
. -.. ··--· . . - - .... - - - . 

green corn was favored over green mast products and succulent growth in the 

summer. 

Competition for mast products in a year of high yield is pr~bably insig-. . 

nificant; on the other hand, a ~ow ~t yield w~d int~nsif'y competition 

for this food. Cattle are serious competitors for bar oak acorns and in years - -

of light yields quickly deplete the supply. The 1951 crop had been exhmsted 
- ~ - . -

through use by cattle and other anirnaJs by mid-November. Insects, birds, and 
- . . - . 

rodents are constant COf!tPetitqrs for these mast crops. 
·- .' ( - . . . . -· . - -- -

In late winter moll:ths, squirrels _mus~ rely_ ?n_ the~ ~ni~ stored 

.food, bark, buds, , and qther_ ~t~s~ ~r~ency roods a.re taken in _ greatest 

quantities at this time. Prolonged winter drouth or continued low tempera­

twes would undoubtedly be important to the welfare of these animal s. Weaker 

individuals would likely die off first so that winter survival would be 

somewhat selective. 
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It is interesting to note that certain tree species leafed out as 

much as two ·weeks in advance of others of the same species 'When associated 
• ' - • - • w ·- .. - • - ... - • - • • 

with seeps, po~, qr ?t~~r ~~es of ~ditional moisture in the 9P:ing• Such 

trees produce early spring food which canes at a critical time in the year 
. . ~ - . . 

when food is generally scarce. Such areas were more attractive to squirrels 

at that time. 

It must be emphasized that, although nearly 1~ pe~en~-o~ t~e ~can crop 

was utilized by _ squirre:I:s __ in the study area, this dam.age WO'Uld not necessarily 

be the same in other areas • .Agronomy Grove is essentially a native pecan 

orchard which is bordered by a timbered streambed - a condition which is 

typical in this vicinity. It is possible that similar damage ocCUITed all 
- -

along Stillwater Creek. This loss to the farmer must be quite signiticant, - .... . .... -

and he would certainly profit by taking preventive measures to reduce the 

crop loss. 

Annual damage to the pecan crop depends primarily on the yield. In 

years of light yield~; 99-u.irrels, _birds_, -and nn.-ce _tak! _pr~ti~ally all of 

the crop. In years ot ~eavy _yi!l~, the damage is les~ notice~e-~ _ Squirrels 

are greatJ.y attracted to, __ and c~ncentrate in th~ na~i'!e pee~ groves in the 

tall of the year. This int'l:m: of squirrels into the orchards intensities the 
.. - - ~ - . .. 

depredations to the pecan crop. Even he~ hunting in such areas did not 

seem to materielly redu.f;e the squirrel population. 

Mouse damage vu ~gligible. Bird dsmage, espee;illy 1?Y' bluejays and 

crows was hecvy all along Stillwater Creek. In Ag:ronoIJtV Grove, which was 
' - . -

protected tram crows, bluejays and woodpeckers consumed large quantities ot 
. - . 

pecans. The benf'icial value of the woodpeokers, however, may warrant their 

prot,ection. 



. To sqme, pee~-P.~ti~~ _;s -~ bu~ine~~--' ~ ~e ~:i,c~s_ ~r-~hese 

persons -~ be ~~gelr d~~~nt 0~ ~e _ IDl~~-- of'- pe_o~s ~~~ed. ~w., 
we oannot overlook the aesthetic value ot these animals and the hunting 

~ - . . . . - ~ .. - - - - .. - .. -· ··- ·- - .. 

sport they may provide. The squirr~s themselves should also be harvested . . .. -

as a crop, a.nd •l'JUisa.:noe~. ~~s . ~oold ~ . ~o~roD.:e~. Yet_, _they . should 

not be el.im:inated. Measu:res to reduce the loss or the pecan crop from wild-

life should be e:Qrai,s~~ ~ farmers. 

Moderate ~e to con:i during the summer occurred all along stillwa.ter - . . 

Oreek. ~ .f~s t~e 1?h,ese deIJ.:edations for grsnt.ed ~ are willing to 

saorifice part ot their crop just tor the usthetio and lnmting pleasures .. .. . . 

6.3 

these •n:irn~J s provide. Sane _farm owners encourage ~ing in late Sll1llllm" and 

fall to protect the pecan crop. _Damage to other crops was insignificant. 

Woodlot mamigement . practices e~ed out ~ ~mer~_ to -~tua~e ~ox 

squirrel. ~anges qe~ t~ be _the _most_l~i~al ~~oach_~ ~ent ~ement 

needs. Monete;ey benefits to the land owner tram the g• on hie propel'ty 
. . 

is low ~deed, anci he must be sino~y. inter!st~d in wildlife to be willillg 

to perform measures which ~ favor pr~~e.ti~n ot ~~-- g~ _ species.. . To · 

make a. llv:i:ag b7 r~, the agrari~ mu.st we,1gh ~ me~~-ea.ch F~~ 

oare:f'ully, as UlrY ~saman. He show.d attempt to determille the economic 
.... . . ' - - . .. , - -

Talue. of gae cm hi~ f~. In . .some oases~ sq~ela are so de~ti1'e 

that they mnst bt co~ol.led. In general, this game m,nmneJ is . not sutti .. 

cientJ.y d.estrttcti1'e tc war:rmt indisar:un.illa.te slaughter. In north-central 



Gklu~ stre~ds are qed prilaU'il:, tar grazing s~ook and all ~ the 

ar8lile soil is ~ilized t,sr crap~. The following practices are saggested 

tat' aqairrel. managements 

1. Moderate grazillg or strtambeds. This trUl permit the growth or 
. - .... ~ 

seedl~s to ~~~ ~e timber stand. Avoid fall gr~~, 

when poi9aible, _~o elimimte can.petition for mast by livestock. 

2. Aveid cutting ot den trees, bee tr~es, -~,ooo~".~ trees, trees along 

t\lnce ~ ~d iflCU~~ cutting in general. Selective 

cutting to ilaprove native pecan orchards would. not greatly affect 

squirrel populations. 

3. Indisorimi:na.t! . ~ of oalr,.prairie ranges is not on:1.1'. an _ UDWiae 

range pr~t~cet but :m.q be highl;y destructive to the ga.e oo,erta, 

eepeciall;y of the fox squirrel .. 

4. Fam ponds toor the weltce ot fox squirrels and other game-.. ~ ~ -

farm species. 'l'bese ponds should be fenced against livestock - . .. - ~ . . .. ·- ~ 

to protect th~ pond .trom trampling which brings about f:Ulizig 

and erosion. 

5. The pre•nt seven end 0111 btlf month hunting seuon exte~ tram . . . 

M,q 151 to -J~_l. The op~-date _for ~~ ah~d be 

delqed until August_ l~ This ~ould allow protect~on ta;r the · 

spriDg 11t~ers. When ~· to corn is _exoessiTe, tC'Jllffs mq be 

expected to protect their arops tram squirrel damage which ia . . . . . . . . . ' 

mostly in June ~ July. An ~ 1, openi.lJg ~ ot . the hlm.timg 

seasOD voald ~ow ample time to reduoe the squirrel population 

before pecur. damage begins. 

6 • . Aa amm•l oensua to· show the yecl7 trends in squirrel popu1 ... 

ticms is desirahle. Such a C9ll,8US is Valuable in evaJ.uatiDg fox 



sq~el bAbit.,ta·a.Dd ahowiDg the ettects ot hmrtb)g Fessare ar.er 

a period ot ye&l.'s. 

7. kceasive dmage to the peom crop :mq be d1m1njabed br late 

St11111Mtr bunting. An early ha'v'est or the Cl."op wuld probably 

prff~at 1eut oiae-third of the c~op ~e 1,y ·~mnels ~ 

additicmal damage '111' birds.. !rapping, by usil:)g both steel traps 
... . ... - .... .. . .. . . -· - ; . 
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and be trap,, 'baited with. whole corn mq ftrrther :reduce the ~ 
. - . . - -· . - . - - -· 

populati~~ ~~d ~s to · d.1,saourage · h1l?1Y destnctive 

species, n.eh u crOW1S, ~d oc,nsiderably aid in pecan loss. 

SlllURY 

Tha major _f':fncMng~ o£ a two 19c s1n1q ~ the ecol~; 1U'~ history, 
and eoonanios ot the ta: aquirrel in ?81M .Cou.nty,· OJs;llhcm. wret 

. - . . ~ ,, . - \ .... - -· .. - . - -
l. Fox~ h.id,t~~-wr• c1~s1t1ed into _tw ~or~· -

etreabed ad . o~ wood~, the . f Ol"Mr beiJJg of pr1ury · 1.mporte.noe •. 

2. Sq~•~ tnnd to be ~ltl.7 ai~, their aoti~Ue~ ~bi 
ae-.~. ~ appeC"ed ~ be ~ .11ipmmt .. m!~er w~ 

period.~ .~ l.•~ ... -~ ~ ~ ~ -~· 

3. Li!9""tr"f'~, tm.-are& o~•, le~ -~ o~~, den o~•,: 
a-,, tr~--c~•. and a •o1~• o~U11S ~~·· ~d to eetimat~ 

~el pepal&Uon. The neat oomrta and imW ti-aok ocn:mt;1 showed 
. ' - - .. .. 

~- u · q:m.ck im'tmtory methode .. Pc,pul.at1on deluiit1•s varied .. ". ... . .. •. . . 

t'rom. G.84 ~el-, per .ore 1n the ·w1mter ~ 2.12 •~• per 

acre 1n the ~-



4. Variation in the squirrels' diet depended mainly on .food 

succession, availability, ·and preference. 
. ., -

5. Land-use practices have little effect on present squirrel popu-. . - ..... , , .. - ... . - . - . -

lations, but .over a period of time the intensive farming mq 
. - - . --

deplete squirrel habitats to a low carrying capacity. 
- - - - ... 

I 

6. A quantitative estimate ot damage to the pecan crop revealed 
.. . . - . 

that .fox _ ~els t .ook ne~ly _ 15 percent of ~e crop. _ There was 

slight to moderate damage to corn. Practices usef'ul to reduce 
- -

the pecan crop loss due to squirrels and birds include: ~ing, 

early harvest, trapping, and spirolttm whirlers. 
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APPENDIX 



TABIE I 

App:l"oxi.mate A.Tei. in Square MileEJ · Oocupiea by 
the Game Types of Pqne .. County, Oklah~ 

Area 
Habitat type square miles Percent 

Tall grass 
· .prairie 352 52.0 

Bottomland 
timber ;36 5.3. 

rost ·oak~Blackjack 290 42,.7 
forest 

Total 678 100.0 

1 .Adapted trom Duok and Fletcher (1944) • 
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Species 

Pecan 
Elm 
Black Walnut 
Hackberry 
Bar Oak 
Ash 
Willow 
Kentuck~t Coff'eetre, 
Box Elder 
Mu1berry-
Cottonwood 
Red Cedar 
Buckthorn 
Soapberry 

Total 

Hackberry 
Elm 
Soa.pberry _ 
Bur Oak 
Kentucky Coffeetree 
Ash 
Box Elder 
Cottonwood 
Mulberry 
mack Walnut 
Buckthorn 
Honey Locust 

Total 

Post Oak 
HaokberI7 
Chil'.lquapin Oak 
Blackjack Oak 
Elm 
Ho:i:1.tiy Looust 
Rsdbud 
Buckthorn 

Total 

7.3 

TABLE II 

Crown Cover Composition by Acreage 

Area I - GTazed Streambed 

Dominant species per · 
.acre - 6" DBH and above 

117.0 
29.2 
29.2 
17.0 
9.7 
4.9 
4.9 
4.9 
2.4 
2.4 
2.4 
2.4 --226.4 

Area II - Ungrazed Stream.bed 

114.6 
a5.4 
73.2 
.31.7 
19.5 
~.2 
9.7 
7 • .3 
7 • .3 
4.9 
4.9 
2.4 

.37.3.1 

.Area III - Oak Woods Ravine 

122.2 
29.6 
18.5 
14.e 
14.a 
3.7 

203.6 

· subdominant species 
per acre - l" - 6" DBH 

-

-

231.7 
100.0 
205.0 

7 • .3 
2.4 

17.0 
24.4 -46 • .3 

.314.a 
,37.0 
70,4 

.311.1 
7 .4 

70.4 
7 .4 

818.5 
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TABLE III 

Crown Cover Composition by Species 

Area I - Grazed Stream.bed 

Dominant Species Subdominant Species 
Dominant Subdominmlt DBH2 DBH DBH DBH 
species species range ave. range ave. 

Species percent percent inches inches inches inches 

Pecan 51.5 7-.31 16.0 -Black Walnut 12.4 7.6 10-17 14.1 4 4 
Elm 12.4 7.6 9-25 15.7 5 5 
Hackberry 7.2 15.9 7..J.6 11.8 5 5 
Bur Oak 4.1 7.6 7-l.3 10~1 4 4 
A.ah .3 •. 1 .38.5 6-20 10.6 1-5 3 
Willow 2.1 18-20 19.0 -Box Elder 2.1 - 6-13 9.1 -Kentucky Coff~etree 2.1 7.6 8..J.2 10.0 l l 
Red Cedar l.O 8 8.0 
Mulberry l.O 10 10.0 
Cottonwood l.O 27 27.0 
Buckthorn 7.6 3 3 
Soe.pberry 7.6 - 1 l ·· 

Total or Avarage 100.0 100.0 6-31 13.4 1-5 .3.2 

Area II - Ungrazed St r eam.bed 

Hackberry 30.0 ,36.o 6-27 9.6 1-5 2.5 
Elm 22.2 15.9 6-22 12.8 l-5 1.6 
Soapberry 19.6 .32.0 6-22 a.6 l-5 2.2 
Bur Oak 9.1 l.2 6-26 14.0 l-.3 2.0 
Kentuc)cy' Coff eetre.e 5.2 0.4 6-21. 12.8 5 5.0 
Ash 3.2 2.5 7-J.7 12.6 1-4 2.5 
Box Elder 2.6 4.0 6-9 7.5 2-5 3.8 
Cottonwood 2.4 o.o 11-1.3 13.6 
Mulberry 2.4 7.2 6-9 7.0 1-5 .3.5 
Black Wal.nut 1 • .3 o.o 15-18 16.5 

· Buckthorn 1 • .3 0.4 1 ... u 9.0 4 4.0 
Honey Locust _ 0.7 0.4 13 13.0 ....i.. 2..& 

Total or Average 100.0 100.0 6-27 11.4 1-5 3.2 

2Diameter Breast High. 
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TABLE III (CONI'INUED) 

Dominant S:pecies.SJ:lbdominant Specie..§ 
Dominant Subdominant DBH DBH nm DBH 
species speoies range ave. range ave. 

Species percent percent inches inches inches inches 

A:roa III .. Oak Woods Ravine 

Post Oak 60.0 38,5 6-ll 8~2 l-5 2.2 
Hackberry 14.; 4.; 6-14 8.1 1-5 2.7 
Chinquapin Oak 9.1 -a.6 6 6.o 1-5 .3,2 
Blackjack Oak 7.3 :,a.o 6-17 10.0 l-5 2.2 
Elm 7,3 0.9 6-12 9.2 2-4 3.0 
Honey Locust l.8 - 10 10.0 - -Redbud " - e.6 - - l-5 2.6 
Bo.okthorn - 0·.9 - - e:2 l& 

Total or Average 100.0 100.0 ~17 8.6 l-5 2.7 



'° t:-
TABLE V 

A Qualitative Comparison ot Habitat Types 

Streambed (bottom.land) t:ype 

. -l. Fertile I bot~and soils 

2. Mature stana. or timbei· uong·pel"Jll8l)8nt 
or semi-pemanent water course . . . 

J. Varied growth or stahl.e mast-pro4ucing 
trees · 

4 • . Macy . species of trees ·produ.eiiigC!Iversif'ied 
t~ in early . spring and 81JDIIDl8r · 

S. BmlerOWJ · elm and other desirabl.e · den trees 
. - '. . 

6. Typically in direct usocia.tiiii"·w1 th bene-
ficial agrioultiJnl actiVities. · 

Post ~npkjack f'orest type 
·-- · - ·- - ___ ..,. , ..,. ____ ·- -- _---,,~-. 

RelatiTelY illtertile, uauall.v UDland soils 

Age .. ii:id. :size '-of'- trea-s . VC'ialil:e ,- ·uswi:u.y seconda.r7 
grovths - . often f'ar frm. water 

Three species or erratic mast-producing trees 

1Jsuiaty·not-·liore-thin··e!ght ·species of trees·, 
· iate ma~--~~~ 

F~! .. ~~-~ ~es - both size arid ouality 

Eitlier· apirt fiai. ~-or-ii:iaJrictly-iiiioeiated with 
benaticlal . agriQUJ.taral activities. 
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TABLE VI 

List er Tree Species Mentioned in This Study 

Ash. 
Green Ash. Fr~~ .?'.!nnsylvanioa var. lanceolate (Borkh.) Sarg.3 

Blackhaw. Viburrmm rufi4W:um Ra.f .3 

mack Walmit • . . ,Jud~ ~gra L.3 

Box Elder. ~er negundo L • .3 

Buckthorn. (Gmn Bumelia) Bamelie. ianuginosa (Micbx.) Pers.3 

Catalpa. Catalpa speoiosa Wa.rder.3 
. . . ~ -. . - ~· . 

Cottonwood. Popul.us deltoides Bartr.3 

Dogwood. 
&ugh-Leafed Dogwood. Cornue asperif'olia4 

Elm. 
American Elm. lD..mus mericana L.3 

Slippery Elm. TD.mus f'ulva Michx.3 

Hackberry. Cel tis .mm. 3 . 

Kentucky Coffeetree. Gpmocladus dioicus (L.) K. Koch3 

Locust. 
· mack Locust. Robinia pseudoacaoia L.3 

Honeylocust. Glediteia tri~anth0s ~., 

Mockernut Hickory. C&r:ya tomentoaa ·Nutt.4 

Oak. 
Blackjack Oak. Quercus marilandica Muenchh • .3 

mack Oak. 

Bur Oak. 

Quer9¥ velutina Lam..' 
Quercus maorocarpa M:ichx, 3 

Chinquapin Oak. Qu.erous mueblenbe;gii EDgel.m,3 

:Post Oak. Qµetous stella.ta Wqenh,3 

Osage-Oruige. Maolura pomif'era (Rat.) Scbneid.' 

3 0n the authority of Preston -(1948). 
-40n the authority of Robinson and Fernald (1908). 
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TABLE VI (commmm) 

Pecan. Carya W.inoensis (Weg.) .X. Xooh' 

Pera:1.Jmnon. Dioswroa v;r,:1n1ana L.' 

Redbud. Cerois caudenaia __ L.3 

Bedcedar. Jun1:P!!tM ~irg1.Dipa L.' 

Red Mal.berry. Marn•.-~· ~·' 
Sand Plum. Prunus _~1.f'olia M.a,rah. var. Wateon.1 (Sarg.) Waugh.4 

Smooth S~o. ~ gl$!-. -~·3 

Srcam.ore. Platums occidental.is L. 
. . - . . . --. -- ~- ". .. ........ -.... ~- . 

Wahoo. Euop.ymus atrosF.eua ~IQ~. · 

Western Soapberry. Sa~ drummondi Hook. and Arn. 3 

Willow. Salix aj.gra Marsh., 
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TABLE VII 

Squirrttl · tJtilization or Nests :f'rom 
Ma.rob l to April 10, 1951 

p~ ·Oak Elm Blaokjaok Haokberr,y Total or Average 

Number or · nests 
examined , 20 9 8 2 

1lmnber of neats 
oontL1.ning 
squirrels 2 2 -

Number ot nests 
reoentJ.7 used 7 J 2 -

!fumber ot nests 
intact 16 4 5 l 

Percent utili• 
zation . 35 33 2S 0 

TA,BLE VllI 

Frequency or··nene in Relation to Ti.-ee Species 

Species 

Fam 
CottoDWOOd 
Pe.can 
Bur Oak 
Ash ' 

Total 

.Bamber ot dens 

40 
11 
·6 
4 
l 

62 

Peroentage 

.39 

7 

12 

26 

31 



TABLE ll 

Indivichull Snow Tri.Ck Counts in Area I with 
Six Inches or Snow on February 15, 1951 

Humber Number Counts 
Location of acres of counts per acre 

North border 25.0 10 0.40 
(Grazed) 

S0t1th border 17.; 20 1.14 
(Ungrazed) 

Woodlot 1,3.2 11 0.83 
(Grazed) 

Total or ;;.7 41 0.74 
average 

TABLE X 

A Comparison of _Den Counts on Four Areas 

Number Number Namber 
.Area or acres of dens per acre 

Area I 55 
{Grazed streambed) 

49 .90 

.Area II 16 13 .al 
. ( Ungrazed strembed) 

Area- m 20 7 .J; 
Qalr. re.vine 

Oak "island• l.J -



TABLE XIV 

Summer and Winter Population Densities 
of 4rea and A:rea II 

Area I .Area II 
Census method summer winter 

lest ocnmt 2.14 -
•c1ean-up• 2.12 -
Time-area oount 16.6 -
Den count 0.81 0.9 

Snow-traok oount - 0.74 

Trapping - o.s4 

TABLE XV 

Relation ot Beata and Dene per Acre to 
. SWIIID8r Squirrel Peuities 

Nests Dens . Squirrels 
At-ea per a.ore per aore per aore 

Area I 7.3 .9 2.1 
(Grazed streambed) 

Area II 7.3 .81 2.1 
(Ungrazed stream.bed) 

Area III 3.3 .35 .97 
Oak ravine 

Oak "island" 2.2 - .6s 
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TABLE XVI 

Seasonal Food .List Based on Observations and 
Stomach Analysis from 

October 11 1950, to October 11 1951 

Food eaten Part of Period of use Extent 
rood consumed of use 

BlackbeITies fruit June, July Supplementary 

Blackjack oak acorns July - April Staple 
twigs Jan., Feb. Emergency 
bark Jan., Feb. Emergency 

Black val.nut mt July - March Staple 

&r oak acorns July - March Staple 
twigs Dec., Jan., Feb. Emergency 
bark Any time Emergenoy 

Corn kernel June, July, ? Supplementary 

HackbeITy bark Dec., Jan. Supplementary 
leaves May Emergency· 
beITies July - early Sept. Supplementary 

Elm seeds March, April, May Staple 
bark Dec., March Emergency 
leaves Late April, May Supplementary 

Hickory nut July - March Staple 

Kentucky 
coff'eetree pod and seeds July - September Supplementary 

Mulberries fruit Late May - mid-July Staple 

Mushrooms crovn Whenever available Supplementary 

Pecan nut Late Ang. - March Staple 
twigs Dec., Jan., Feb. Emergency 
bark Dea., Jan., Feb. Emergency 

Poke berries fruit July - ? Supplementary 

Post oak a.corns July - March Staple 
twigs Jan., Feb. Emergency 
bark Jan., Feb. Emergency 

Soapherry leaves May Supplementary 



TJ.BIE mr 

· Pecans Utilized .by Fox Squirrels in Five Plots Placed S:lngly 
Uridor-Trees- in a Native Pecan Orchard 

han September 10, 1951, to December ll, 1951 

Total or · 
September October November December average 

M&?'ked Pecans ·· 
Number Counted - 25 224 68 317 
Number Taken 6 83 12 101 
Percent Take - 24.0 ·· 37 1'7.6 31 .. 8 
Amount Taken, - 20.6 285.5 41.2 341.3 
{Grams) 

Umarked Pecans-
Number Counted 

.. 
3 . 224 · 6a 295 -

Number Taken - ' .9 71~2 21.6 93.,7 
Peroent T eken - 24 37 17.6 31.0 
Amount Taken, - 3.1 244.9 14 • .3 .322 • .3 
(Orama) 

Gre§n and. trnmarked_Peo8118 
Number Taken 140 .35 .. - .... 175 
Amount Taken, 481.6 120.4 - - 602 
(GrlDlS) 

Middle I.ameJ l ae · 
Number Counted, - 13 18 21 52 
{Taken) 
Amount Takan, 44.7 61.9 72.2 178.8 
_(Grams) ·· · 

Total .utilization . 
Number Taken 140.0 54.9 172.2 ;4.6 42)..7 
Granw 481.6 188.8 · 592.3 187.7 1450.4 
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at 

Tree 
Number 

1 

2 

3 

4 

5 

Total 

TABIE XVIII 

Relation of Variety, Diameter· Breast High, Crow Area ·ana-·tne Estimated Yield 
or Pecan Trees to Pecans Taken by Squirrel.a 

. Diameterir . -Average· ·crowii · · ·--
Variety breast hi gh radius :f'roni·center Crown area Estimated yield 

or·tree 
inches yards sq. yards pounds 

Native .34 10.4 .3.39.q 150 

Native 26 ll.7 429.8 16o 

Stewart 18 8.2 211.l 35 

Native 51 1.3.6 5e0.7 no 

Native 26 9.4 277.4 4D _,. 

1838.6 495 

Pecins taken 
·by· squirrels 
under: eacli tree 

pounds 

22.4 

2.3.8 

5.0 -
16.0 

6.1 

73.3 
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