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IRRODUC1'IO?l 

!he bobwhite quail, the most popular gsmebird in Olc:laboma, . is a friend ot 

the farmer e.nd nature lover and 11 a C.hallenge to the sportsman.. !'hese repr .. 

aent groupa that are continually interested in it-a velfaret but 8traJ.l&8 aa 11 

ma:, seem tbe7 have left ita statue very largely 1n the hands of fate. 

The rise e.nd fall ot the bobwhite population in Clltlahoma have been corre

lated with the a«rl,eu.ltural practice•, &11 aho,m. by Du.clc and J'l.etcher (l.944) 

and local.17 111' llaumga.rtner (1944). Despite thia lmovledge ot the iaportance 

of land ue to q1Jail pl"actical.11' no ef'tecttve attempt~ been ma.de to encour

age the te.rmer to include quail 1n his land use s7&tem. :rarthermore, eTen 

when the :tamer 1a 1ntereated in increasing quail he often fail• . to accomplish 

hie aim, becauae m doea not Jmov the be.sic habitat requirement a. 

!he preaent pa.per considers aome of ihe detailed. relations of bobvhites 

to '•d&e•" of Tar1oua t1P•• of vegetation. It also give• particular attentio.n 

to pattern• of vegetation apparently most £avored bl" qua.11. In addition to 

these points some novel obeervat1ona and 1'1ndiIJ€8 regarding quail nesting and 

popale.tio~ on a. relat1vel;r small area under intensive etu.d7 ara here placed 

on record. 

!en 160 acre farms and fifteen covey territories 1n P81Jle Count7, Oklahoma 

were kept UJLdar obllervation at interval.a trom ~t 1. 1948 to Al1g'18t l. 1949. 

!hie study was the first ot e. :five 7es:r habitat impronment eruua.tion study 

being carried on by' the Oklahoma. Cooperati Te Wildlite Research trn1 t iJl co

operation with the Pittman-Bobert,on habitat improvement program of the 

Oklahoma Game and :r.t. eh Department • 
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lal'l'HODS 

Sel ectiD£ Stud:[ Area.J 

fwenty-four improvement areas 1n Payne Count:, were available for th111 

etttdy, a.a a result of the Pittma.n,..Robe.rtson habitat improvement :program being 

carried on by the Oklahoma 9Bme a.nd J'!sh Commission~ !he owners of these 

lsnds had signetJ. a f~v~yea.r agreement with the Cle.me Commission. inTOlv.tng 

habita t improvements. 

1'he s.reas were d1str1 buted fairl y evenl y throughout the county in the Post 

Oak,-:Bla.cltJaclt and !'al~ss Prairie game t7Pes. Unfortunatel.y none was located 

in the »ottomland game tn,e which 111 the third 9f the three principal game 

types in P~e Count,' (Du.ck s.nd neteher, 1944) . 

ll'tve of the tventy-tour improvement areae, most nearly representing the 

typi cal a.re-as. were ~elected for intensified eTal:n.a.tion studies ot quail 

ha.b1tai improvements. l't.Te additional, but UD..1,mpr9ved, a,rea4 vers chosen as 

checks e.gainet the five improvement areea (:rig. 1). !he selection of es.ell check 

area was baaed on its similar! t y in natural vegetation, l~d use pra.cU.c,ea, 

topog;r:a~ and proximity to the il!lprovement area (!able 1). !he ten area.a 

t<,gether have b~en frequently referred to at interval.a in this manuscript aa 

t he stud3' e.ree.s. 

Establishment Ql the ~e 2.£. i'grri to17 

Yif'teen winter covey territories were located by uaing the f~llov1M cenaua 

method.II : flushing quail 'b1' U81n& a close world.Jl8 b1rd dog or- by accidentally 

val.king into them; hearing the covey whistle during the dq or as they came ott 

the roost 1n the morning: locating sign: t1nd.1.ng roottts, dropp1DG9,. dusti.Dg 
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sit••, and tra. in the snow or son mudi ana.l.7zing the crop and sto ch 

content•: and collectillg flush reports fro farmers, aport-smen, and ot her 

intereeted persona. 

orma.tion on each 1nd1Tidnal or gro of 1 flushed 

tal.17 recorded in the f i eld, first b;r spotting the ctus.l fiuah on a f i eld p, 

and •,cond erlenaiTJ record of all details on s ... eciallT prepared flU8h 

•hee,. (See appendix) . !he terrltoriee we-re defi d on ~ransparent over~ 

by including all locationa where q,ia.11 en.d.ence ¥ fo1J21d. In bound! the 

terrf.toriee, the praMioe ,ma ueed of including a strip of 1ndef'1n1t• width, 

depending on the lq of the land-, extending outside of the rea vhere l 

vere bovn to be, ao a.e to include probable plaCN utilised b;r each co 

!ABia1: 1 

LOCA!IO .AND OWi.WHIP OJ' nu Q,lII.IL llABI2.A!r IMPJl>Vllml'l' ARIAi .A.HD 
J'IT.I mmcK nt.ATIO !O T.IG.ffA.TIO I I PAlD OOUl!I, OD,moxl 

Poat 0 Bl.a.ekj ck 

I t Area Control or Check Area 

Own%' Le~ ere- Ovner Legal Acre-
Description age Description 

c. Il. berry 160 • :a .. llurp]v' ~5-19- 2E 160 
'11111a llcl!rlde % 16o 1f1llls Kc:Bride Il 6-19-ll 16o 
Le nrk 160 J osephine Stor.r lllfiSl-17-31 l6o 

!all as Prairie 

lf. A. Drab ~and~ 16o m.1sa. th .Ulea Sft826,..18-5 16o 
=27-18-5:C 

Yirgll :Breve 20-19-tm 160 Boy Pi cker1114t 160 



Clueification g! Su't>-t:ypea ~ Vegetation 

In order to d.etffmine the habitat requirements of bobWhites the vegetation 

on the study areas we.a arbitrarily cl.aaaified into nine sub-tn,es as follon! 

(1) Oak Woodland, ( 2) fimbered Barlne, (J) Bedgee and !hicketa, ·(4 ) Grased 

!allgre.sa, (5) UDgrased !allgraa1. (6) Gn.1ed Shortgraa1, (?) ~sed Short

graaa, (8) J'orb11, mid (9) Oultivation. A brief descrlptio:\l ot ea.ah 8Ul)..'7Pe, 

giving, •om• of the dolli11a11t plant• i n each, 1• gt.Ten below. 

l. Oak Woodland - !hi• aub-type con11111te of woodland.a dominat•d b7 PQ•t 

oak (9(!,erg attJ]tk) and 'hl.ackJack (Qx;ercue merllfP8!9). (J'J.g . 2). 

2. !l'imbered la'fine - I.J:r3' aeepage area or creak bottom groWD up to trees 

and. rnealing one or more ot the follovin« tree 1peciee vae included 

in thia liu.b-t7,pe: :11.m (l1lmuf aaengppp), he.clcben:, (C§ltip ~· ), 

cottonwood. (Populus d.elto1dp) , ba.ckthorn (Bumelie: lppnginotsa). willow 

(SaH.x !Im.·) , and cottee tree (tpmocladD• dioicua) . (ng. :,) . 

3. Ked&ee and !hiclceta - Cona11ta of Yooc31° Tegeta~ion along f enceron, 

field borders. rQadaidee, and in upland :tields. I t 1• repreaen.ted b1' 

tbe rough leaf dogwood (Cormi, drummondii}~ Ohickasav pl um. (Prpnuf 

QMYtifolie.L redbud ( Cere,11 Tf-den•i•), persimmon {Dioapnys 
' 

vi.rginia.na), sumac {Ima .Em.·), bl4ckbfr17 (;ai.bwf !mt•) , and cora1-

ber17 {8.ympho£1carpoa !Jm·). (J11.g. 4). 

4. Grazed !a.llgrass - I ncludes ~teadily g:ra;ed pastures ha:fing over SO 

percent of their vegetation in t~~s. fhi• aul}..:type is do:ninated 

:PY the blueat81U (.Andropogop. .!P.ll· ) , lndia.n grass (Borghastrum.nutapa), 

pmpl,etop (!riodia fiaY§), and nitehgraas (Pe.nicum v!rgat'Om). 

(J'lg . .5 ) . 



Jig. 2. Oak Woodland Stt~type, Oa.rberr.r Ji'a.rm 

Fig. 3. 1'im1)ered Ravine Sub-type Yith ~zed 
!'al.lgt"aas Su.b-type in :foreground, B'a.rey J'arm ad.Join
ing Oarberey :farm. 

6 



j 
J'ig. 4. Hedge• and !hicketa Sub-type, hat show 

ait.e ot bobwhite quail nest in Ungrazed !a.l.lgrasa Sub
type, Oa.rber17 :ram. 

J'ig. 5. Qr:a.zed 'l'&llgrass Sub-tn,e vi th ~ 
bered vine Sub-type 1n background, ber17 J's.rm. 

7 



5. Ungra.g-ed. !allgrass - ~s include& all tall gra.as meadow that are 

,mgrazed. !he plant apecios nre the oame as grazed tallgrass , except 

for the cultivated species l ike the weepi ng lovegrass (Er!:¥:lYstis 

curyula) and other speoies used for seed and h.83. (Fig. 6). 

8 

6. Grazed Shortgra.se - All pastured shortgra.ases, amma.J a or p~enntala, 

Vhether true ahortgra.ss or not . were put into this ca.tegQ17. An area 

having over .50 perc~t coverage of any- or all of t~e following waa 

placed 1n this group. !he three-avn (.Ari stida !ml· ) , :Bermuda grass 

( Cynodon daetyl on) , bluegrass (~ a.nn9} , 'bllttalo gras, (13uchloe 

dactyl oi des), and grama gr.asses ( J3outel oua !Im·) . (Fig. 7). 

7. Ungra.ze~ ShortgrasJ - Simi lar to grazed shortgre.ss, except there is no 

gradng. (Fig. 8 ). 

8. Forba - !he so-called weed.I or non-gramina.eeous herbs belong here. 

Korean l espedeza. ( Lespede"Za. s tipula.eea) was put in this ca.tego17 

because it wa.s not ~:ficieutl ;r common on the stu<'cy' ar-eas to be placed 

in a separate group. !'he species important t o bobwhite ~ng up this 

tn,e are sunflower (Relh n thwl !ml· ) , ragweed (.Ambrosia. !lm., ) , golden

weed (AplopaPP}!! cilta.tus). lambs- qua.rtera ( ehenopod.1um .!I!l?.• ) , pi gveed 

{J.maranthus !l!J?.· ) , snow-on-tbb-m9uutain (liiuphorbi Q ma.rfrl-oota), tra11-

1D8 wild bean. (Strophost;ylee ~ · ), and partridge pea. ( Cp.ssi a 

ehamaeorista) . (Fig. 9) . 

9. Oultivation - In this category w.ere placed disturbed areas, be.re ground, 

roada end areas about bu.il~s, and all domestic species of p~ts 

under cult1va.t1on, other than those us-ed for ~ or meadow Cl!'ops . For 

the moet pa.rt the cultivated pla.n_ts were sorghmna, ~rn, v~ea.t , .and 

cot ton as well a.s soil buil ders such as hairy vetch. (Fig. 10) . 



J'ig. 6. l1ngra.zed Tal.lgrase Sub-t e, .B'erdT 1a.rm 
adjoining Oe.rber17 Jlarm. 

Jlig. 7. Grazed Shortgraas Sub-type with !Um
bered Ba.Tine Sub-type in background, Carberry 

9 



11.g. 8. Ungrazed ~rtgra.ae Sub-type with Un
gra.z.ed hllgras& Sub-type. 1n ck.ground, Be.r~ J's.rm 
adjoining ~be1'17 l'arln. 

Fig. 9. 7orb9 Sul>-type with !Umbered !a.vine 
So.b-type in background., near 1 Blaoknll. 

10 
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J'ig. 10. Caltivation Sub-type t !'1.m.bered 
vine tY)..)e in background. Ce.rberr,y 
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Measurement 2! SUb-t7Pea 21 Ve,eta.tion 

l n order to determine the amount in acres of each Tegetation aub-type in 

the fifteen territoriea and 1n the ten atu~ area.a, a small grid.measuring 

device shoving one acre marked ott into t.enth acre 'Wrlta ft.8 ueec!.. -!his ia & 

~aater and ea.ai~ deTice than the planaet•r and apparently' g1Te8 ~t a8 

accurate renlta. ill measurement• were talcen from enlarpmente (1?.5 incbel 

per mile) made fr<>Dl Soi+ Oouenation Sen1.oe aerial pm,tographa (8.5 lnchea 

per mile) taken 1n 1938. 

!he linear m&a.Surement o:f the amount of edge of each vegetation 11;1b-'7Pe, 

in all the areaa. vu taken with a ~ometer which measured in inchea. Ona 

inch on the cartometer represented. 14-0 . 8 ;rards on the e.er1al photo. In detff

mining the amount of edge of each vegetation sa.b-tn>e. on an area, ea.ch edge vaa 

measured twice - once for each of the adJoining tn,ea. t'hia meall'Ul"ement while 

truly representing each vegetation 911-b-type had to be cut in halt Vhen uaed for 

the total amount of edge in the area.. 

J'luehes m Relation 12. ~ 

J'lushea were classified as being O to S Jard.a, 5 to ZS ,a.rd.a and 25 to SO 

yard.a a.way from the ed&e. 

!h11 num'ber was determined for each covay terr1tor,Y' or covey atte b7 

totaling the n'Ullber of ,-ard8 of edge, dividing U 1n halt, and then diTidi~ 11 

by the total number of acres. ~ 18,rds of ed88 per acre was obtained for all 

the are&8 - the fifteen covey territor1e• and the ten atuq aitea. 



In d.etffmining the Yegetat1on aub-type r•quiremente for .quail each sub-t1P9 

ftll ranbtd aecordi?l8 to the mnber of 18,rda of edge per a.ere. !his rank1ng n.a 

compared vtth the rankt~g ginn to the vegetation IIU.b-t7Pe b7 using the maber 

of tluhea per nb-tJpe. 
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In order to understand the relationship between the condition and pattern 

of vegetation and the d11tr1 bution of (J;'ll,ail, each stud:, area and its quail 

terrltoriea are described below. 

De9cr1pt1on of Area (See map 1, append.ix) 

!hi• 160 acre upland impr9vement a.res., looat ed. four miles veat of 

Stillwater on State Highwa;r Ho. 511 had a gently rolling topography "1th a 

slope not greater than ab: percent • . !hi.a area. 1s being rejuvenated by modern 

Soil Conservation Service practi ces. 

fh. Soil Conaervation Serviee•s land cap&b11it'7 (see Sol l Conservation 

Sernce, 1948) found o.n. this a.res. were, a.a follo"' : 90 a.erea of Clase n:r, 60 

acres of Cl.a.as IJI, and 15 acres o£ Cl.ass I land. The amount of land covered 

by- differ$nt l.&nd use practi ces 1'8,9: .SO percent in paature, JO percent 1n 

m.eadov, and 20 percent in cultivation. 

!he vegetation aul)..typea baving the greatest a.cres«e wer, grazed tall

graite , ungra~ed tallgrass, graz•d ahortgru1h and cultivation. !'he greatest 

•dee per acre was p:b.ib1ted by hedges a.n.d th1cketa, timbered ravine. oak and 

ungrased tal.lgra.aa. 

11.ve COTey t~toriea were +ocated ou this ta.rm thus ginng i t the higlleat 

quail _population of all the areas . .lpprox1matel:j" 80 a.ores va.a poor winter. qua.11 

rei:it;e. !his bare, upland area was located in the western halt of the ta.rm.. It 

vaa uaed by qua-11 only during the nest1n& sea.son. J'our of the ttye coT,q terri

tories were eoneentra.ted in the lowland~ ea.stern hal£ o~ the farm. !he. othel" 



territory ie located 1li the northwestern corner. .l short description and 

anal.J'aie of ea.ch territory i_s g.lven below. 

Covey !erritor;r 1 

1.5 

Part of this S9 acre territory was located 1n the northwestern corn-er of 

Oa.r~rr.r-•s. while tba remainin.g portion vaa located off the :tarm to the north

west . !'h!a t-erritor., was centered aroun(l a t1Dibered rs.Tine which ran nortmre•t 

down a slope and across State 111~ lfo.. .SL Practica.117 sll of this area 

consisted. ot Class TIX land; three-quarters of 1t wa.a pa.atured and the rmna:inder 

.in meadow. 17no'a.sed tallgraaa, part i cularly the l ovegraas meadow, produced an 

excellent crop or quail :tor this t erritory cb,lrin« the nesting season, but the 

ovenrintering carrying capacity was very low. Jlrom approximately 20 bira.s 

produced 1n the fall olll1' three remained at the time of spring breaktq,. fielve 

o-t these blr4' perished during the er1t1~ winter weather ot l e.rtfJ8.r'T a.ad 

J'abrttary 1949. Onrgra.sing Ye.II reaponai ble for reducing the ca.rr;nng capacity 

'b1' unduly open.in& the imderatory vegetation 1n the timbered ravine. ho Dn' 

parallel terrace• located 1n the we11t side of the lovegraaa mfad,ow had a rank 

growth ot san:tlover which attracted q,:J&i.l in the fall of 19118. 

Coyq territory 2 

!'his 2.5 acre territory was a1t~ted 1n a north-south tilllbered ravine located 

in the northeast quarter of the farm . 1'he trees in this bottom were girdl.ed 

with t he intention of eliminating theI!I and increasing the eul.tivated area. !he 

COTSY territory wae peculiar i n that a two-acre sweetclover field as v~ll as the 

timbered ravine with tha girdled trees were being used as headquarters . !hi.a 

territoey with its e1ass I land we.s completely ~irl;h:wted the fol lowing yeaz by 

clea.:riJ;lg this •weetclover field for eultivat1on. Ou.t of a ccvey ot 10 birds 

seven were killed during the hunting season and the remaining three succumbed 
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~ the cri t-ical period of winter weather in Jarms;ry and l'ebrt1a.17 1949. 

Possibl y- this was d'l,te to th~r 1nabilit;r to maintain boq temperature at m.gb.t 

(Gerstell , 1942, pp. 42-44). 

Covq !-erritory 3 

Located 1n the eaatern part of Oe.r'berl."7' a northeast quarter and ctff the 

farm to the east, this 47 a.ere territor.r had a 111er1,a of gulle79 conta1u1:og RD

tl.overe which v&re beiDg used as COT87 headquarters. !h.eae gnllv• were filled 

in bT a bulldozer i n the spring of 1948. Plant 11UCCeaalo:a. 1, el1m1nat1Jl& th.1.a 

territory since the tn?,nf'lovera in the gulley area.a are beln& replaced by l••• 

desirable food plant,. Yi.th the exception of a.ppronmatel,1" two &CN• of tim

bered raT1ne which was located on Cl.ass I land, the area va.e considered Ola.a• 

Til land. 

ot the covq ot 1 2 birds vhich made i ta headqua.rtere 1n the. aunt':1,onre of 

this terr1toey only fin bird.a remained by_ b"8lmp time in tbe aprlng. !here 

were no reports of this covq being hlm$ed. 

Oove1 i'erritorr 4 

!his 27 a~e terri tor.r wa.s loea.ted in the central part ot the north-south 

timbered ravine. It ove-r-1.a.pped territory- 2 on the north and t~to17 :3 on 

the south. !he greater _part of this territo17, t-he timbered raTin.e ae.c\1on, vu 

comidered. Clase l land. Most of the &Na vu lightl7 grased. 1n the vinter. 

!Ma waa a atrong territor;y, baTing al+ the requirements necesa&r7 for C&r171nc 

a COYe;;r ot quail thro1J&hout the winter. Most ot it will 1>e elimillated, how

rrer. when the timbered ravine ia cleared for caltiff.tion. 

A large covq o:r 15 or more bird.a inhabited thia area cJnr1ll€ the faU. 

:11:n bird.II were known to have b~hm shot during himting season and aenn birc!a 
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Cove;y !erri t oey 5 

.!hia 51 acre territo~ was located in the southeastern part of Carberry• a 

Jtarm. U l ncl ucled part of nei ghboring farms to t he south and to the east • 

.A.p:p~:z:1Datel7 half of this area was grazed whil e th, other half was 

uno-e,sed. fher,e were three timbered ravines in the area. Approximately four 

acres vae considered Class I ls.nd while the r~1nder was considered Class VII . 

I nterapers1on of vegetation types was excellent . 

!he covey •tarted out with 10 bir ds in the :tall and ended up with ll birds 

in the spring • . 1'he increase wa.s due to an influx of quail during the critic,al 

vint el' weather. OAe acre of Eorean 1aapedeza groViug in a thr-ee-avn grass 

meadow jUBt south ot Carberry-!• southern bounda.ey', vaa important in bringing 

this covey thro~ the winter, At that til.le the covey repeated:cy wa.e tracked 

and tluahe~ in thiii l eaped.em. Signs shoved they ha.d been ea.t ing seed heads of 

t h11 pl ant . 

Descri pti on of Area (See map 2, app4!ndh:) 

~a check ar- to . the Carberry la.rm was located one-halt mile to the ea.st 

on State Jlighwa_v lto. 51. l t compared favorabl,y with the 1.mprovement area. w1 th 

t he following exceptions :: there was no oak: 1toofila.nd or gra.zed t~grasa; on.q 

35 percent vas in pasture; and it had twice the number of cattle. Like the 

improvemcit a.rea 1 t had ~ l arge block of land lacldn3 1n woody cover and conse

quentl;r poor quail ran&9. The ~otal amount of edge per acre vas S4 7a.rds vhil• 

that on Ce.rberr.r' • vs.a 91 yards. (Seo edge r-elationshipa). ftlere ua.s lesa 

Clas• l l end than on the improvement area.. 

!h1a check area natura.113 had a. lover quail cart"Y'1n8 ca.pa.city than did 

the 1.mprovemeiit area beoe.use the tnterepereion ot vegetation t3Pea was poorer 



and a large aeotton of the tilllbered raTin* wu open and parJG..11.k:e aa a re8'Ult 

o~ severe oTergraz-ing. 
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A pond and a small timbered ra.vi.ne isolated by a tallgraas meadow in tba 

southeast quarter 0-f the farm produc,d quail dnring both aummer seaaona, but tha 

held quail through the Winter of 1945-46 and 1946-47. _ !he only real.13 sai1a

:f'ador;y quail territory -0n this !arm 1s next daacribed. 

Covey !erritory- 6 

!his S2 acre covey range va.a .located in the ea.stern and northern pa.;"ta of 

the Mll.rph1' J'a.rm and was centered. a.round several sballow t!mb.ered: ravines. !he 

covq hee.dquarlers was sit"Uated in e. sluµlow, WJC.:l"S.zed, east-west tiobered. 

ravine in the northerti. half of the farm. ~is timbered ravine had an excellent 

interspersion of forba; in fa.ct, t his territcry had the se~ond highest ed&9 per 

a.are ratio of all the territor1ea considered in this ah.d1' • 

.A. OOTflT of t• bird.a inhabited this area 1~ the fall. J'our birds vere 

known to b&·ve bfen kille~ du.ring minting geason. ~ere were 11.x birds remaining 

at breakup time. !bi• exoel:J,ent ca.rr,y- onr 1• in line vi th the high edge per 

acre ratio of this territory. 

Description of Area. (See m&p 3, appendix) 

~s intprovement area was located. four milas. veat and two miles south of' 

Stillwater in the.post oak-bla.c!tjaak oak wo-0dJ.and. Sixty-five percent of tho 

lan4 vas foreate~. !he tre-es were broli;en up by several pastured open!~ and 

timbered ra\"l.ne•. 
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!he eo11 v~ very shallow and eas11,3" eroded; consequently all the ~ vaa

re.ted Cl.ass YII. Oalt1vat1on sites bad been abandoned about 12 ;rears ago . 

Daring the period of tbie stu~ overgraz1n«. on these :former cul.tintion lites 

vu reapons1 ble for increasing soil erosion. Grazing was the onl.3' land use 

practice 1n effect . !here were, on the :f's.rm, no ,:mgrased tall graaa. ungrased 

•hortgrass, nor cultiTation vegetation 81.tb-typea. 

Pan of a covq terri tor,y was located 1n the southea.a\ern quarter of t~e 

area. but eince moat of it vaa on the check area it trill be described. there. 

!wo eoyqs moved into th1e improvement l)!'ea dur1%18 the cl1.t1cal. period o~ 

Y8&ther 1n J armarr and l'ebrua.ry of 1949. !he7 rooned.and t ed in the deep tim

bered -ra.Tinea which gave them protection from thf cold. !hue birdi were n0-t 

found in the area before or after the eold spell. 

Willia KcBrlde J'arm 1I (Ol of S36-!l9lf-llll) 

Description of J.rea (See map 4, a.ppa.dix) 

!hie check area joined the improvement area on the soath. Lib the 1»

provenumt area 1.t had a grea, amount of oak voodland.s, no UDgrased tallgrasa, 

ungrased. sbortgn.ae. or cultivation su~\ype_a, and conaiated a.tirel.1" of Ola.a• 

m land. ~ tillgraaa paatur• were not a.a heaT1.ly grazed on thia a,.rea a.a on 

the ~roTernent area becaue they wer e farther f'r<>m the cattle corral. !he 

inte+91>eraion of Tegetat1on aub-tn>e• waa ne.taral]Jr poorer. than. the impro"f'Elent 

area. !hi• is ahovn b.;r ih lower edge per acre ratio (Ytg . 16). 

1fhile two coveys vere fo'Uild uaing thia area,. onl7 one appeared cou1st

ent]J; a.a a result 07lly' one territo17 vaa defined. !his terrtior.r :vu located 

in the n.ortheaat.ern gaarter of the area near an ()ld house aite. 91.e other 



oovq va.e seen in a dit ch a.loll€ s. 8"9Ct1on line road on the east 819,e of the 

:tam. .l brood vaa 1een 1n this 1ame location the :tolloving Rmmer. 

Con;r !erritol7' 7 
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~. 4S acre territor;r Ya8 centered a.round. a gra.asy opening in the north

eastern q'\Jarler of the check area and the aoutheaatern quarter of the improv.

ment area. !here was an abmldauoe o:t cover 1n1t food vu lacking becau.s, the 

mu\ crop wu light and the acorna aTS.ilable were infellted vtth ve~Tila. !ha 

OOftT begaii Y1 th eight birfs 1n the fall and ended up w1 th three bir~ at 

breakup time in the apriDg! J'our birds' are known to have succumbed du.ring the 

period o-f critical weather. !he f"ate of the other 1nd1rldaal. wa.e not determined. 

Description o! Area. {See~ S. appendix) 

!hi• ¥land farm va.s located eight miles ea.at a.nd one mile eouth ot 

Stillwater. lhil• defic1,ent in wootlf cover, there were a few N111Danta of tim

bered raTinea and thi'*-t• around the esatern and southern bound,µ1.ee but the•• 

were too open and acattered to a:tto1'4 IIU:tfieient co-rer tor quail. 

ftftT-percp~ ot the area vu 1n pasture, JO percent i n eultiT11.tion and 20 

pe.rcent bl m.ea&nr! 4PPro-nmatel3 .50 per~t of it• lands were Cl.a•• 'fII and SO 

percent Olaa~ ID. !he ngetat1on aub-t,:pea were in larce blocb and poor~ 

1aleNpereed. . !ndefd, Br:ever'• bad the l owest ect&e per aCN ratio of M1' ot 

the areaa (J'!g . 16). 

!he area procmeecl quail 1n the- eummer but with the exc.pt-1on of a. single 

°""' tu birda moTed ott 1n the fall to lovl.and8 haying good conr. !he a1ngle 

OO'f'WT mtioud etqed in the ,zpland area all vinter. Another co-re7 1omet1m., 

~ed. 1n a aorgl:ma patoh which w.a 1ocated on the ea.at central part or the fan.. 



Oovq !erritory 8 

!hit1 77 acre territory, located in the southwestern porti on ot ::Brewer's 

hra and overl~pping onto adJoinill8 ta.rma on the sou.th and west, was lack:1ng 

1n voodT cover. It was the largest ain.gl~ t.en-itory emoJ18 those studied and 

had the second lowest ed&9 per a.ere ratio.-

2l 

!he COTq headquartera was located around an old house site on the ad.Join

ing tarm to the north. In order to meet thef,r requirements, the birds were 

forced to range OTff an ununal~ la.rge area. hen then they did not fare to9 

v.U dnring the period ot extremely cold weather in January- and J'ebraa.17 1949. 

!here w,re 15 birds in the tall lnlt onl.7 three remailled in the spring at 

brealalp thle. Seven birds were shc>t during J;nmting season and five suoeambed 

during the critical period o! vinter weather. 

Cov9T !erritoriee 9 and 10 

!he•• were located on Lon Ca.ae•e J'arm east of lb-ewer•s. fl,.q a.re here 

cona1dered ~ogether because in late winter the two COT91'8 combined and used the 

entire area,. 

!he conaolld&ted terrttoey of 77 acres was poorer than its components, 

because ma.ch more land than the sum ot 1 h compon,nt tex-r1tor1es va.s inclucled 

in 1 t. '!he area va.s lower than surrounding area.a . Some of 1t wa.e veey poor 

qua.1-i land, lnt aa a whole it had more woody vegetation and afforded better 

shelter for bobwhites than the su.rroundin.g up:J.a,nda, as a result of which the 

quail mond into 1t for fall and Winter range. 

Sevent7-fin pereent of ~he area was in pasture, 15 percent 1n ha1' meadow. 

and 10 percent iZ1 cultivation. !he land use capabil~t;r cl.aases vere appro:xi

matel.7 85 percent Cl.ass lII and 15 p ercent Clase III. 
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Previou to eombµwl6, co-vq territo'Q' 9 had 10 birds, while covey terri

tory- 10 had around 20. !hese two coveys combined a.a a result of (1) over

shooting the oovq in territory 9, and (2) the critical winter weather ot 

J a:lDJJ!Jr3 &nQ. lrebruar.r 1949. Approxi.Jlw.tely 1.5 birds remained at brealmp time 1n 

the apring. 

Deacriptioll o:! Area (See map 6, appendix) 

!hi• cheak area, an UJ.)land farm, was located eoutheaat of l3rewer1 e J'arm. 

Like the 1,mproveme.nt area it la.eked woocy cover since clean i'arm1ng was 

practiced. 

Approxima.tel;r 50 percent of the farm vaa Cl,aaa IU l and. t~o pereent waa 

Class nI l and. and 10 percent was Cla.88 t land. l'ort7- aix percent of this 

land V8JI in cult1Vf;l.tion, 24 percent in tallgrae• meadow. and 29 percent 1n 

ahortgrue pasture. !hie farm ~d the poorest 1llt erapera1on o-f ngetat1on aub

tn,ea of 8.Jl1' ot the study ar,eaa. 

It vas used a.a nesting gro~ds by quail. ~ orohard near the farm. build

ings vaa a favo"l.~1 te nesting site. For fall and liint:er range th, covey moved 

off t hia area to the lowland8. 

!hree covey territories touched the boundaries of this farm; one on the 

north, the consolidated cove,y formed trom coveys 9 and 10, and two on the sout h. 

Ohe of these covqs on the s9uthern bouncla17 w.s discovered in the spring too 

late to d.t"ine 1t4' territoey. 

Covey ~erri tocy 11 

!hie 61 a.ere territor;r ~ centered a.round a timbered ravine eouth of 

Pioke-i-1~' s southern boundary. I t was another catch basin for cove1'9 raised 111. 



the aurrounding uple.nd.s to- the north, south and vest. !'he majority- of thia 

terr! tory wa tured; appr9rlmately eight percent va cultivated; and about 

three percent 'W'& hay mea.dov. !his territory had a better int~rspersion of . 

vegetation sub-types than Piclcering' s or any of the oth-er surrounding ar8',8. 

It provided a satisfactory quail range duri11& the fall and winter periods. 

Description ot Area (See map 7, appendix) 

!hi.s improvement a.re was rendered un811itable for quail during the winter 

of 1948-49 as a result of overgrazing by 80 head crt cattle, 7 horses and 4o 

hogs on 146 acree or one a.n1Jnal unit per 1., acrea. 1 

Ten ~cres were considered Claa.s III land while th :li'emainder waa considered 

Claes '11. In addition to the 146 acra,;J in pasture, 10 acre was in cultivation 

d four ac.r e in buildings and grounds. 

!he f'ina sandy' loam soil l"roduo.ed en excellent g;-o.wth of forbs a a relflllt 

of diaturbance by overgrazing du.ring_previous Yintera. !he next year these 

f'orba were el 1nated by overgrazing. 

?lo covqs. used this f for their winter range. One covey 1 bl.ted 

of the aouthtrestern p sture dnring the early fall bu.t later moved •est to an 

a,d.Jo1n.1ng fa.ri:i and remained there until breaknp time ~ the aprtng. !he recorda 

on this covey Y6re too few to eat blish it• territory. !l!vo covey territories. 

a.a :toll ova. were located on the farm aO'U.th of nrk• s. 

l .An animal unit · 1a 1 cow. 0 horee .or mu.le; or .5 sheep, goats or :vine. 
(J'oreat S rvice. U.S., 1936, p. J). 
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Covq !erri tory- 12 

!his 3S acre territory was centered around. an excel lent :f'ence row thicket 

that va.s located sout~, across State Righve.v No. 33, from th-e central part of 

Kirk' s south boundary'. !hia territory had an excellent food supply- but la.eked 

a. tilllbered re.Tine and a good interspersion of sub-types, conaequently 1t failad. 

to sustain its. covey during the severe period of vinter weather (Janu.a.17 and 

J'ebrt1ary 1949). 

!'.be edge per acre rat i o waa l ov,r than that of Ia.rk' a i'a.rti l:nt higher than 

tha.t on Josephine Stor.r1 s . (See fig. 16, appendi~) . 0:f 10 bird& in the £all 

onl,7 three remained at breakup time ~ the spring. !he grea.teet loss occurred 

dnring the period of critical weather. 

Covey- hrr1 t oey 13 

!he northern part of t hie 44 a.ere territory- overlapped pa.rt of t errito17 

12. Unl.ike the previoual.7 described territory i t bad a timbered ravine and a. 

field of Jorean lespedeza. It vas characterized bi a greater edge per acre 

ratio than Kirk ' s. Jum and carried a cony through the bad weather of J~ 

and Jlebl"WU7 1949. 

~1>proximatel7 JS percent of the area was ungrazed, 20 p~rcent lightly 

grazed. and 10 :percent overgraHd. !here was no eal.tivat1on. !his area waa 

considered as Ola.ss VII land • 

.I. 1.5 bird covey i nhabited this territory 1n the f all. At the time of the 

spriJl& breakup, 11 bird.a NJ?lained. ticept for one bird which succumbed duriM 

the critical period. the loss was not 11m1t-ed t o ~ certain cauae or period. 



Joaephine Storz!!!:!_ (l!i gt Sl-!l?N-R3E) 

Descri:Pt1on of Area {See map 8, appendix) 

!his check area. lying Just oft Kirk's southwestern earner, had 44 acre• 

ot grased 0$£ woodland, 46 acTea of ahortgre.ss pasture, and SO acres of 

cultivation. 
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~ro:nma.tel.3' 4o percent of this land wa.s Ola.ea III and the remainder wae 

.cl.aaa n1. !he amount o:t edge vaa lee• than on nrk'• J'arm. Like the improve

ment area thi~ check area had a fine aa.nd;r loam which produced an exe&llent 

crop of £orbs. lt al.so resembled the Xirk l'arm in be1:ag severel:T overgrazed. 

A covey of 10 birds used a.a their headquar~ers a small timbered rs.vine, 

loca\ed in the southeastern quarter of the f&rm. BoveTer, this CO"ffO" moved out 

of the area Q&rl7' in the fall to lloward Carlton• s J'arm to the vest. !his move-. 

ment was correlated with the 1n.trodnct-1on of a. herd of cattle into this section. 

lfo territor"7 was deaer11>ed £or this covq because it coul.a not be found du.ring 

the lat e fe.11 or Yinte?"". 

Descri p tion of Area ( See map 9, a::pp~dix) 

Civilization is slowly encroao.hing upon this :f'arm. An oil-tanki-fa.rm a.nd 

refinery were located on ite eastern boundary; a housing proJect and railroad 

ri&}lt-of-way in 1 ta northwest quarter; housee, a sewage diepoaal plant and a 

creek (polluted Wit h oil and. sewage) on the eouth boimdaey'; and ho-uses and a 

hi~ on its west boundary. In apite of all this pressure. this ar-. ba.d. the 

next highest produetion of quail of ezr:, of the studl' aroo.e. 

Approximately .50 percent of this farm waa pastured to sheep which kept . the 

grass succession 1n the sbortgrass stage and the timbered ravines park.-11.ke. 



Wrt;r-:f1,Te percent vaa in cultivation, the remainder 1n meadow or timbered 

re.Tines. Approximately 25 percent . vaa conaidered Clase I ; 25 percent Cl.ass 

III; and 50 percent Cl.ass VII land. 

!he two eovq territories were reatricted to the ungrazed, timbered ravine 

lowland.a on the es.st bounda.17 of the fa.rm. 

Cov«v f &rritor.y 14 

Moat of the 44 acre territory was located 1n the :northee.atern pa.rt of tbe 

:ta.rm. f".ae eoTq headquarters va.e located a.round an Ullgr(!..zed tmbered ravine 

vhich had an exeellent interspersion of forbs and bria,rs. 

!hese birds were 11.mited in ,heir eaetward movements by the tank fa.mt; 

vestvarcl by the railroad right-of-~. cultivation., and ,;ut over~zed paeturei 

and northward by the railroad right-of-~ and tank farm. 

Approximat~ 15 bird(I represented this CO"ftq' in the :f'all, but onl7 s i x 

remained at spring 1>t"-ealcttp. !'h& beav hon-ting pres&UN wa• responsible for 

thia great d.e~a. Only a .few died ~ the cold weather of l e:r:ma.r'T and 

:rebruar,- 1949. 

Covey Territory 15 

!his terr! tory "88 centered around a llgb.tJ.i grazed timbtu-ed ravilie l ocated 

ea.et of Drake'a vest boundary. A six acre t'ie:J.d of Xorean lespede_za sustained 

the covey during the critical period of v1nter. !he lespedeza field. 10-cated 

eouth of Drake!s southeastern corner. attracted the bircls deapit, its laclt. o:t 

auita.ble cover. They fed het-e from J'ebruar;r 1949 until the spring breakttJ>. 

!hie cover bad approrlma.tely' +.5 birds tn the early winter and ended U)? 

With the aame number in the spring. 
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.Klizabeth Allee !!Y:!!l (§!i 91.. 26-!l.611-1.5li) 

Descrip tion of ANA (See map 10 , a.ppendi:z:) 

!bis check area ha.d a amaller amount o~ edge than Drake' s J'a;m. !hree quar

ters of the Alles :re.rm wa.s overgrazed a.nd short~se predornnated. J"ltte,n per-

cent was in tallgrase mead.ow and the remaining ten pere-ent in cultiftt1on. 

Binety pe;cent of the area. was considered CJ.a.as TII. the remaining ten pereent 

Cl.a.as III. 

!he farm was too open to be most fa.Torable for quail and lacked e. thick 

undergrowth of vooc:JT cover . . The covey le:f't the area. in the fall for a better 

quail range to the northwest. 
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Review 9J. Literature 

~ a.e used in this study refers to the boundary betve-en d1sa1m1lar 

vegetation sub-types, as for e:KBJnPl• "timbered ravine" and 1 cult1vation. 11 !hie 

boundary mq 9r 'llJ63' not emibit width, depending upon the nature of the ad.Join,.. 

ill€ sub-type11. 

Leopold (193:3, pp. 131-1J2) was one of the ft:rat proponents of the edge 

concept and !ta importance to quail and other game. lie stated that "game is a 

phenomenon of ed89•~ " and that "e~ effects are most numeroue in game of low 

mobility and high t~ requirements.• l'arth.er, that "the linear mileage of t ype 

e~a available in a:tf¥ block o:f range ia, aa a. matter of geometry, proportional 

to the degree of interspersion..• J'inally. he proposed the following lav of 

d1.spersiont 1 'l'he potential. density of game of lov ra.d.1ua requiring two or more 

tn,es , is, v1 thin ordina.17 11.mi ts, proportional to the sum of the t ype periph

eries." Interestingly' en_oueh, since t~s l aw vas proposed there ha.ve been few 

recorded observations 1n support of it. 

A few stud1,e have been ms.de showing the importance of edge to game birds.. 

Sumne;r (193.5 ,_ pp. 281-28.5) . found that the Oali~ornia. quail is a bird of the 

edges. ladminster (1947, p. 61) acknowledged the l a.~ of ed8es ae a major factor 

in keeping down the l"\U'fed grouse ca.n-ying capacity . Bump, ~ow, J:dminster 

and Cx-issey (1947, pp . 170-176) found tha.~ there was no tendency for ruffed 

gr.ouae to be found along cover t ype edges. However, they did f1nd that, in 

general., the lar~ number of edges, the higher the average grouse population 

the area. supported. li'evertheless, 1n their summary of grouse edge . relationships, 

they minil;iized the importance of ed€e to grou.ee cover productivity. Lehmann 

(1937. pp. 11-12), altho~ presenting no data in support of his ata.tementa. 



recognized bobwhite to be a bird of th~ e<l8es. Previous to Leopold's proposal 

of the e~ concept, Stoddard (1931. p. 21). found tba.t bobwhite nests were 

associated with openings or edges. !!h1s nest-edge relationship study' by 

Stoddard ha.a been the only confirmation found by the writer- 1n literature paaed 

on reeorded field observations. that the bobwhite is a product of the e~. !he 

purpose of the phase of the present study now to be considered vaa to. determine 

the relationship between the bo bvh1 te quail a.:!ld vegetation-type edges. 

l'l.uahea !!! Relation !2. ~ 

In order to determine the importance of edge to the pobvhite an attempt 

was made to correlate the nearness of flushes to the edge. !he results of zo4 

fluahe_s of 19 OOTey-a showed that 62 percent were made Y1 thin five ta.rds 0£ the 

edge, J7 percent from 5 to 25 7at"d8 from the.edge, and onJ.¥ a frs.ction of one 

percent vaa ma.rut over 2.5 T&rd.l from the edge. Seemingly this eTiden9e, so far 

as it g'Oes , indicated that the bobwhite quail 1• a bird of the edges. 

~ Per !2n. - Indicator 2! 9Pe1 l !l.'erri tog 

If quail is a. bird of the edge, the amount of edge on aJJ'3' given area. 

should refle~ the potential mmbere of quail per area as suggeated b7 the l aw 

0£ dispersion. ! o determine whether or not this vaa true the amount of edgEI. 

pe-r a.ere. for ea.ch terri ~or;r was eompa.red vi th tha.t ot the nearest study area. 

(See fig. 16. append.1%). !hen the average ed&e per a.c:n of 1.$ territories vs.a 

com.pa.red '111th the average edge per acre o-£ the 10 study areas. 

l'ourteen of ~he 15 territories had a much higher ed&e per e.ere ratio than 

their study a.reaa. territory 12 had a aligb.tly lower edge per a.CTe ratio (.54 
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to .59 ;yards) than th& nearby improTement area. but it vs.a higher (54 to 47 yards) 

than ths.t o'f the nearby check area. 

!he average edge per a.ere Qf all the territories vas.97 ,-ard.s, while tba.t 

of the stuey- areas va.s 60 ye.rds A (See table 3, appendix) . So ta:r, at least 

the :present find!~ support Leopoldte law of dispersion. 

!9&!. ~ ~ Sub-t:ypes ~ Vegetation 

Qµail were ~ound to be aas9eiated with some sub-types more trequentl.7 than 

with others (J'j,g . 15~ appendix). !he linear amount of e~ e.f'forded b,- ea.ch 

sub-type vs.a me&8Ured 1n order to determine ~ether or n(?t there wa.s a:rq corre

lation be~ween edge and the mmbe:r o..r flushes. (See fig. 1.5 a.nd table ,. 

appendix) • 

Sevu of the nine aub-tnes showed a corre1at1on. !1m.bered rs.vine vae 

first 1n the. number of flushes and second in the amount of edge; hedges and 

th1cket,s va.s second in flushes e,nd first in the amount of e~; !orbs va.s third 

in the number of flushes and fourth in. the amount of edge; ,mgraz_ed ta.l.lgrass 

va.e fourth in the mnnber of fluehes and fifth in the amount of e<J&e; grazed 

ahortgrass was sixth 1n the ll\ll!1ber of flushes and seventh in the amO'Ullt o'! edge; 

UD«z'8,zed ahortgra.sa was seventh in th& nuinber of flushes a.nd sixth in the 

a.mount of ed8e; and grazed t~gra.ae waa ninth 1n the number of flu.ehea and 

eighth in t~e amount of edge. Oak woodland and cul tiva.tion did not ahov a:iq 

correlation. Oak woodland. was fifth in the .mmiber of flushes and ninth in the 

amount of edg'e; and ct,11.t1va.t1on was eighth 1n the nnmber of flushes and third 

in the amount of e~. !he lack of correlation in oak woodl..and and cultivation 

can be explained as follows : Oak vo-odland e:thibita a great amount of ed&e within 
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its bo¥"ders tlU?,/li could. n-ot 'he :oeasured by the tietho.d~ Ul:led in. t.his study, s..n.d 

cultivation showed a higher amount of' edgs th.en it orili.ruu-ily would ·i)eo:e~two all 

bet's and disturbed areas, such as higiltt~, were inelttd.ed. in this category. 



size of th~ territory a;.1.11 its relationithiJP to the iia.ttern of the ai·!J:,-ty-peo. 

·Tho b.:.>.sic ;pattt,1--n. of vegeteJ;iou Wc>,s fl0te1."':l'ain.ed 'by (:L.) the n'.um0ez0 of flu~hes 

in e,9,ch sub-t3J?th (2} th~} araou.nt .of ecl&,oa ~£:forded 'b;t et1-ch. sub-t;y1ve·, (J) the 

amo1u1.t of' et'.Lge pel"' ecr,e ru?f'o.rc1,.ed 1::~r each terr.UorJ, (l~) the reh\tivo pe3:cen1i-

ag00. of' $Ub-t;v:oe,s 1.11 the territorie\;} eoi.i'l]la!'i:Jd with tho so of' th~ stt1.o .. ;r &Te~o 

(Fie;. 14., a".@Olldi:rc), e.11.d (5) B goner3l knotrledge o;f the o.rea .. 

(lU..."'.il. 

Eei.Lzef.:I and thickets 11ez-0 brq:io:rt0;iri;: boae,use they· 1;r.>o"1tidelt foo ... 1, cov-ei~, aa;,;£l 

t-r.e,vol lanes in tb.c1 ttplD,ml ares,a whe:re these ?.'Gquireme:nts are 11.Gu.ally sc::;1J:-ce. 

9!hi:~ su.b----'~Jt:P0 J:19il the S'l~e,,:'.;c.Jt flUllotuTt of edgo. wt ws,s aeeo:u.d to tho timbered 

,of':fered less protect:1.on fror1 the cold wi:at01" winds th.:'111 did the tinbered l".E;Vines. 

kJ 1.111 eYaaple covey· territor,y- 12 Iu,,,,1 2li exc~llEm.t thicket, 1m.t no 'i.;·h,1boced 



ravine. Aa a l'esu.lt it failed to adequatel;r support its cov9'Jt which dwim:Ued 

from tei;l to three b1rds during the below nero weather of Janw::i:r;; and Fe1Jrt!aey' 

<Xf 1911·9 • 

Forbs a.re J?rima.ri1jl' the foorl producing sub-t;vpe.. Forbs rll&llted. th:trct il;l im

port~ee in the number of flushes and fourth in. the runo.nn.t of ec\:,~ :[)el? acre. 

1l'he presa~ee o:t> a::Os.enee of tllie sub-t;7pe uJ.tua.11~ tletend.nes the q-a.a.lit~r o,:f e 

territor:y-. For e~n:,;:rle territo:ries 2, 3f f'.lld. lt were el:i.miw,ted t!iib.en their large 

aereages of for'bs were removed by eiilt.iva.tion and natural su.ccession o:f' 

vegcta:t ion. 

Un.grazed ta.J.lckT$,SS followed forbs in importane~. Quail U!Sed th.its sub-t:y-;po 

:foz, roosting, nesting~ mid occasion&lly far feeding. lts ve.l.1µ3 depended upon 

the spe.eieo of grasses and 121ss:oeiatecl we®da ~1d their d~nsity. lbr instance, 

:aative prairie ~e~,dow ttere 'hest when of medittra density. Johnson g;ra~s is best 

when veey dense. Weeping loveg.rass,. although ,;ery important foi" ne:stin,g e.ni.t for 

broodst W.3.S rv)t important !o'f! eoveys. 

Ma."'dt!tlm q_u.a.il :p2~oauet:ton ee..n be ol,t&,ined if the &:.bo,-ra- four s11b-t~?]?SS (tir;t

"i)e:ted r~vine* h.eilt,i:>Gs t~nd thickets. f:orba, and ungrazed. teillgrass) are p.resen-t. 

The oth~r :ti ~.re veget&,tion sub-t:ypes Cc.<lU be lr,.,cking vr.i. trwut s.l te.rin~ tb.liil pro

duction. However* on m~t of the stud.v &.Xe:M.il one oz- .more of the top :tour 

prinei:pal sub-tY]?e1a1 were abs~nt and tJ;l:e leS3f.nr- suJJ-t;r.pea replaced. theri1 without 

greatly altering the quail produc.tlon.. Oak woodland tdth its mast :produ.etion 

ee..n stlpple:i:ztent terri tortes t:r-..at a.re short on timbered r&;vines ru1d forbs; vhile 

1;1.edium to lightly gra.~ed tallgrass c~ replace or supplement ungrazed. tallgr·ass; 

auil cultivation, depenc'dng on the crop grcnm, Ci:Ul re:pla~e or su.m;:il@ment forbs 

.1£ left: standing near cover. 
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nwre i!]:)ox•ta.11t thr:.'!.:t1 others. '1'.he q-aestion then arisen :rogai'tliug tha :mi:t:1iml'lfil. size 

of the tet'l~ tory anei the best lJ,otttern o,r $,l"r~ge-uent;. of S'U.r}-t;r1:10S within tho 

territo:l."y for the m.c,.'Jdmw1 :r:irod.uction of gaz;1e. 

f0r:r:t tad.es 2 end l.~.. efteh 2.5 acJ:erJ in s:i ze, t'le'.t'e excellent g_t1D.,il ran,ges. 

criticcl l)erto<l of. weath.e;r. I:t1 co1i1pari:1:zg these territories it was :found tha-t 

the smrtll .ones had. a h16t etlge :per· a.c1~~ 1,,e.tio {lJO e.n:a. 1t1:5 yards, per ae:r.e re

-speettve~) thu.£1 iudieating a ~od pattern. of su.b,,-types; :wh.ere:&1.s the large ter

ritory had one of the low~at odt-;s per acr0 ratios (59 i{ards per a.er-e) fo'UUtl. in 

the etu.ayt wbic,.'1 indie;,:\ted a. J.joor 1W-t:tern ()f sub-t;y1)es. As e. eoruJelJttenee, in 

the lar£,"'Elr territories qu.a,il ma.gt travel.gr~ter distances to l:l.eet theii• r.e

qutrements if" they can reaeh thet:1 at ell.. :m:irty--"4ne acres with 97 yc~rds of 

edge per ~ere were the a.ver2,ges of all te:r:ritor1es. 

From the point of 'View of iiu:magement it ie importent to know· that rel.f; .... 

tively sr.1~11 territories cn.n. have a lrl.gh ea'.fl.'yiug ea:-pacity if the es:sentia1. 

sub--t;y-pes are p.r¢sent a.n.d prop-e:rly arr3Jl@e'd. 



Al'-eai ha~. sim.11.e.r ve~tation patter-.a:s ¢an diff'e:t." widely in ihetr quail. 

e.at'rF,l.ng ea.pa.city. :hes e dif:ferennea al'"e due 1to thee q~lit:.7 of the veg.eta.tlon 

Wlthin each sub-type, as af:fe.eted ~ la.ni ue, pr.e.c'bt,ces.. rnesa l,a!;(o,. uie. 

pra.ot:ic~s were ele@ cultbra,lion. g1·~zi:ng, a:eil coMerr.,,tiozi, ~ ero11:ping, ~d 

b11m12'lg:. !he follow!~ description of th.es.e p'.ll'act:te.$S illustr21,tes the y~ie..tian. 

whieh does oo~ and.· ex;plains their rel,~tious:ht:9s t(!l quail rat1tt.i~e,r~en.ts-

eles,,n cultivation over 12',rg,-e e.:.rtt/)i,Z is 11ot {:;~oa fo1." @1a.il beea.\UH:; of the. 

eoilsetJ11¢n.t ll'Jck of wooey cove1·. lf the bi!lmtd..c"'!.rle,.s G.re. allowed to ~ow ttp to 

thickets or hedges tbe ar,ea beCQmes a,y;a:11.c:ble to quatl~ i.l!he ded:i::r.:.bility of 

cu.lti va..t ion £or quail d:ep*ne.a upon the er:e:p grown tu;t;d.: the :method of 1:k~vasting -

Sorgi:rtmut ana. ccr1:1 ~.re more important thE'i..n cotton; however-~ th~se fiav.o:rable 

iZrains a.re still bett.e1t when le:tt ste:adi:ng near field b(Jrd.ers. ~t:tvat:1011 

pra.oticesi whieh deere::i.se the s~'tl fertility 9veir a long period of timEt~ w!U 

indirectly ,rz,,ff eet the g,ae.il e~rrji".1.n~ C:?.pac1 ty. 

G:razi~g ~ cattla. 1:ftu:;1ep, h.o1·ses, a:i:1d hogs i':Ilp~rs the ~lity of ths r:eJlga 

veget.?;tion! QverQa.tiUS a1imlnat.es ~oet @1:Jtmd eo:ver ex1d opens the te:rrito!W 

t_o e1:osion.. 'Wh.en this ha,:fl)pe:n..s quail must e:x;yaue, the'tr :r~~ in order to :meet 

their needs. 

·lizy' e~o1>:Pi~ naitve tallgra.tlS meadows eliminated theBe areas :tor "1UUl 

n.eatinJr and. :roosti'.ng. After eatting& t1w ai~o',d.ows -v1e:re ~iaz·r,en, 11ot 1;1nl~ of grov ... 

:l:ng s~ems bu:t tr'l,CC'i.111'.tu.lations of tl1e old ·<'lr.v miE~t.e.rt:al necessary fo.J:' g9o'tl roostl.n,g 

.e.over, Previ .. ous to eu.tting they 'lier~ U..¢ae,l~ to.o dense fo1;" n.es:tin-g.. {;}n tD.l!l 

ot~ hand tae exotie wE.•e:pi:ng l<nte€l'e.e~ Wi1a an e:ttoellent. neratin;g ~d 'brr.>,odil1€ 

~1:ee. fhe drilled. rows make excellent xr',J.tJ.we,ya :tot· qus,lL 

llu.rni~g ~tiv.a prairii:, meadows in the $pr1:ag alind.:nated thes~ areas for 

q'tU!il nesting. 
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Soil conseriTE!,tiou prt.ietiee£ ara desi.g,ned to ~ave and improve U1e f'er'Gil:tt;i:r 

of the soil. O:.rdin.e.r:i.l;r o.11e won.lt:1 thi:nJ'.'.: t1mt theoe practices uou.ld benefit 

quail. fc,r almost i11J,vi tably the;r in.crease soil :feirtilft;y~ 1?;110. build u.p the 1oro

ducti vit~;t of the Ycgeti-::f,lon. Ro'iil'eVe-:r. when the Soil Gi'Jusel"'Vatiott Service's 

p:172.ct:1.ces. lesui tc ·the ck,struction. of quail territorle:;1 as in terr:ttori~s 2, 3~ 

a.nil 4 (pp. 15 :cmd H;. this man:u:scri:pt}, by clearl.ng: rev:lnes of 7proteetiv~ a.nil 

o:ften proeru.otive vegetation, b;y~ auttb1g out hedges~ thicl;ets, and weo-d pstcl'le~:h 

they are clef:laitely detrimental to good quail protluetion. Undoubted.ly Mme re

sults of this kind a;-e ine'7"1tabl€ as lancla are made into more f'J:ld more pt-ocru.ctive 

units f.'o?' farm crops~ 

The lamd. use C6":,pabiJ.it;1 soil elasses (I to VIII) were clev,z1lo3>ed by the Soil 

Conservation Service ii1.:xn e.tt~ot to inS'.'J.I'e more 1ll.deqaate planning :for in

cr~ed :ft.:'!.I'B protluction. Relegation of wildlife :prmlucU011. to Class VIll l2J:1cl. 

(so :poor it cannot 9e used for B.Jzyth1ng el::!e) is in the highest degree mial~att

ing and. untortu.nate. For bo'bithite q'tllil.il, mad !ndoe,d Wil~ife in general$ b a 

erop:, and &S such~ will do best on tll'a most fertile soil. If Q;tt::111 .SJJ.d ot,her 

Wildlife @XO pl"odu.ced. tl1ey raust be produ.ce:tl on land'$ ot Classes I to VII. 

SeemingJ..y qtt.'1.il ma.112,gement, ~t l0t:1,st 1..t~fl to s (H'llrt~sin 1ootx.1.t,,. cat, be incor

porated with soil conserve;tion pract1ees ttithou.t inter:f$ring with other cro1) 

raising by 1E1llo1:1ing f eucerov borders to grow u:p into thickets; J>l.a:n.ting livizig 

fences llll.d other mu.lti:pur:,_oose plcnts along field borders; :feno:ing imod.l~s 8ll.d 

timbered ra.vineB: and f.encbg farm po11d.s and. :ph,nting them for WiltUi:t'e. 



.Altlhot1.s,.":\ mm.n;r peor,le t"eliev:c htui.tintr. i~ & m:ajo:r faator iiil deereas'in:g th:e 

que..:11 population,. the.re seem,"S to ·be 1:tttle ju.st1fl¢\.l.tion iol" thii1l 'belief in 

P~e eounty. For example Oarberry's Fam, becauze its high qtw,11 l)opu.l!;c:Cion 

was well tmown ~c local sportsmen, hl':tcl ;I;), hi@;her th..."Ul o:vernge hun-ti:ag p:ress'US'e 

during the fall.. One cQvey tl'l1~ shot a.01-m to t:bree 'hird.~ &--.u-1 tn£;.se miceumb7d 

d:uriug the col.cl wea.th:er. bother oov·frJ ce..t1e 'throurth. t1itll o;i:il.~;r thre$ hii,•o.s~ 

l'his last covey 1,1<a.s Q:t partic-alar int:erest b.aoo;i.tse its territory t!Tiol,s loca,f;e'<J. in 

an iselatetl part 9t the i'aro. %:e following stl1l1'£1el" three l>roods ~~erei produ.eed 

in thiG terx·ito1if. How ditl thfo ha,:p11e11? Other 1,ab~G moved in from Qther ter

ri torie,h s~i.:rplemented the three reiwrd.nil!l;,g bit>ds, _ end prodneisd young. Sirrd .. lt\l' 

situei,tions uere 'Witneesed ihrot1i@.1.0Ut P~vne County. Areas that he.t:l great lostJes 

in po:r;nllutlon .i:ia the f.tll and winter l:iad. as 111C4'l0' b.1rd.ts as ev~r a yea::: lttter, 

prov:id.at1 the habita,t w0,s of as h1gl1 quality &a it ha.cl :r:nr~rl1u:Hly bQen. an.d, of 

course. with uo artii'icul liberation of CJ,)Y birds wl1at.tv.0r. 

Prf:dation. Jilff'ecta 

fb.e q_-uzil population in. the 15 terrltoriefil stuo..ie!l 111:1\S relatively r:ri;;::,.ble 

durinrg; the fall Et.ncl early winter des:r?ite the f;;;,.,c:t th'::tt precli.21:toris l<fel"e efv-er pr~ 

sent. (See cl.isc.."l1.ssions of coveJ/ ter-:r.Hor:le:s~ J.ip. 14-27 m1.ct ·c.:1ble 2~ ~.P.1,.:mdix). 

:But. cluring the erltieal period o'f w~ather when. the {].Uii:1il we-re weak the prec1.:Lto:m. 

became 1;;,ctive c;ni:l e-i'fective. r11any coveytS suffered high los~e:'.l &tu'i1:1g thit') oue 

week of extremel;r cold weather :ln J~r}l ruR't F~iJr'"1BI'JT 19t1-9. Tl-:d.s t1BS '!,:he on!¥ 



time d.ttring the (mti:re stu.6.y when p:rel'IE.tion had a,n;;,r gr¢at eff'eet; :turth~rmore, 

th<>se territor;.es that providtld satiefaetory food and cover carae th.r~ with

out any losses. It all boils down to one thin,g - <:rrdiIW:.rily wh~re tl,te hzbi.tat 

is suffi.e.:te:11:t th~re will he q"U.ail regardless of precl~,to.rs or hunting~ 
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QUA.IL AND LAND CAPABILI TY CLASSIFICATION 

An attempt was made to correlate the ab'tmdance of quail with the Soil Con

servation Service•s land capability classes as :found on ea.eh of the ten atuc31' 

areas. On the ten study areas the following three out of eight recognized land 

ca.pa.b111ty classes. described by Soil Conservation Service (1948). were repre

sented: 

Class I - Nearly level bottomla.nd and upland soils with little or n~ 

erosion. Beede only good farming pvactices to keep up soil productivity. 

Cl.ass III - Usuall.7 slopil'.>€ or moderately eroded, fairly productive.land 

and suitable for eultivation with intensive soil conservation treatments . 

Cl.ass VII - Steep eroded, rough or very shallow land suitabl-e for moder

ately productive paetur~ OT woodland with intensive soil conserva.tion treatment. 

While some 1nter-est1ng relationships developed as the result of this 

approach to the :problem of quail abundance it was decig.ed that there were too 

many variables involved to make a de£1n1te correlation. For example, two 

farms, Drake's and Ca.rberr;y' s .. having the largest amoimt of Class I land, also 

had the greatest quail populations; in faet. _these qua.11 concentrations were 

located in the a.r~s having the Class I land. Bovever, 1n the case of the Drake 

Farm, the territories were also in the lowland, ~zed timbered ravine area 

and had the best pattern of vegetation mlrtypes. Similarly, on the Carberry 

J'arm the good quail area. was located 1n the bottomla.n~ timbered ravine area 

and had the best interspersion of vegetation au.b-types. Another area (Pick:~ring 

Jam)• having a large proportion of C~ss I and Class III land, bu.t cl ean 

farmed, had no qua.11 during the winter. fhe quail broods moved off the :ta.rm 1:11 

the fall to the timbered ravine which had a great pro1>0rtion of cover and Class 

VII land. This upland farm wa.s almost completely la.eking 1n cover. thus 



intlr<)ducing the Irtnd use :fa,ctol' iuto the p.te:t~e~ The farm (~Iillis m;J;t>-ide Xl),. 

having all Class VU la.11d. e,lsoT ~d a poor· ~1 ;popuu;o'ti(JUJ on the other 1k'Ul.d. 

this area had a poor ;pa:ttt1rn of vegetation sub-types except w.bere the covey teJ?

:dtorices we:r:El located. 

Fron the above eXE'Jnples one gathers that, ev$ryi;h1ng elae oein:$ equal! 

Qlaaa I lan.d. has a ~reater quail p:r<>dt.\et1.ve capacity th.a.ti, doei a.ny· o1;her el.ass~ 

\l:hi:s state!ile.l'l.t aceord.'$. w1 th common S$nse as Cl.ass I lB.lld ii:!'. raor~ fertile e,nd 

•ean pro.duce a great er crt:rp o:r seed~ and plants in gen~rl!ll,1 - tht'lS prov:Ld:t.n,g moJ:1e 

quail food a,nd eov,er. 



A:!7.f?ro:ximtely five ~u,tmner months_ (April-Augt-i;st~ 194-9) we're spent stud:V'1:tl€ 

quail nesting and brooda. 1!he purpoJJe of tll1$ 1:nvesti~U.on was to detm"t,rl.ne 

'the d:f.$tribtxtiaa tmtl populatt,o:n of qua,!1 en a eert~n ~ea fbllo,wing tipring 

b:reekul;>; to determine the q,.iail ileeting ~equ:tremaats; ~.l'l.d to dete-rmtne the 

habitat raqui:r~nts of tho br,eods:. 

Band. llo ~ }01 
:aa.na E'<> r J02 
3a'Ad !To : )03 
.:Ba.n.d Ne! :;o4 
!arnl lJo. :;.0.5 
:Band 1iio ~ 306 
B®d :to • 307 

Age not re:00.1, .. ded 
A<lnlt 
lmiature 
immatnr:~ 
lmmature. 
Ag~ not record.ea 
Iumat:u.re 

.:1:pril · 1..1. 1911,9, 
Ap:dl l?. 1949 
April l 7. 191¥9 
April!;?, 1,49 
April l7. 194"9 
April .17, 1949 
kpril 11. 1949 



Week of Ma;y 16 8810 eggs week b$fore rain 
11ef:lk of' ltlcW 2J 6912 eg{~S ~eek durin&; re.in 
Week of t~ 30 - 6800 eggs ~eek ft'l)a:r':l..D.g r&.in 
'v1eek of J'i.;Ule 6 3810 eggs week t1fter rain 



Fig. 11. Site of bobwhite q,;s.ail nest in W-eeping 
Lovegra.ss meadow. Carberry Farm. 
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:Broods 

The ma.Jori t;y of broods were hatched early in July. llight d.ist1net }rood.a 

were lo cat ed. four of which were followed daily frol:l July l to ~t 1.5. 

Du.ri~ the first week the cover requirements of broods were ea~ily met bT 

such non-woody cover e.e wheat, grasses, aunflovers. and other f'orbs. ~ ~hree 

weeks of age they were settled in a tempore.r,r range vh1.eh had woody cover. 

!he adnlts of two broods ~lowl7 divorced themselves from their broocla when 

they were about 4 weeks of~. !his was evidenced by the flushing site of the 

adult being farther and farther f1"9Ill that of· the brood, until, fine.117 they no 

longer were fluahed with the brood. Also, at first the females would flu.ah 1n 

the Sl,\Jlle direction ae the brood, bu.t la.ter they ma.de no attempt to fly with their 

7 oung. 

A ten-aer~ field of this grass was excellent cover for bobwbi te during the 

nesting eeason. It was planted in rows and harvested annul1;p', tJms allowing 

the quail freedom of movement on the ground. Its rank growth end the drooping 

character Qf the plants, vhioh resulted in a thick canopy, afforded protection 

from above. Quail responded to this pro~ection as was evidenced by the a.cti vit7 

of three pairs and several unmated cocks. !hree nests, tw broods, r9oeting 

and dusting sites, and other sign.a were found in this ten acre meadow. 

The lovegrass nests were dif ferent from the typical quail nests in that 

they were built u.nder l a s~ years bunches of hay that had been a ccidentally left 

behind dn.ring the harvest. A small tunnel lead into the nest proper, which 

could not be seen trom a.rr,- a.ngle unless the mass of liq were lifted. A love

grass nest is compared with an ordinary nest in Jigs. 12-13. These unusual 



Fig. 12. Bobwhite quail nest in Ungrarzed Ta.11-
gra.sa Sub-type, C berry Farm. 

g. 13. En.trance tunnel to bob h1 t quail nest 
in e ing Lovegr as, Carberry Fs.t'I!l, 

45 
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nests were ver:, a1milar to those of the ~e.xa.s cqtton rat ( S1,gm.odDn hiapldus 

teJia.IlU!)• which were abundant 1n the lovegraas. !hey -could be d.1stin.gw.shed 

by the f ot that cotton rat~ ea.t their nesting material into -small pieces vh1l e 

qua.11 used t he entire piece. th~ both dig ea.p shaped ho-lee into the ground, 

but thos of the l were deeper . 

Population Studies 

!!!he 1948 fall population on Ca.rberr.r• s Fa.rm included five covqs totaling 

66 bird•. Th.is represented a bird per 2. 4 acres ; how-ever two of the covqs 

ranged off the f occasionally; co11sequentl.7, 200 a.eres were ueed instead of 

160, thus making the popu1a.t1on one. bird per J acre • The 1949 spring popnl.&

t:ton four cove represent!~ 26 birds. - a lo-es of 40 birds. Of these 4o 

birds. thirt7- :four were known to have b.een killed - tventy b;r weather, and 14 

by mm.ti An estimate o.f.33 quail, 20 males and 13 females, was ~e follow-

ing the 1949 spr-1%!8 breakup. This indiea.ted en influx of s~ven qua.11. 

llight epa,ra.te broods were contacted durin€ the aumme;-. ~ls me t that 

at least ~ight pairs were succes .f'ul in bringing off young. Six broods r ined 

by A t. Th 1949 fall population was four cov totaling 52 birds. 1 !hia 

repre~ented one rd per 3 eeres figuring on the basis o:f' 160 aCll'es, or one bird 

per J.8 acres on the basis of 200 ... cres . IJ.lhis was one covey or 14 birds lees 

than the 1948 fall population. Since the summer nestin€ season was good, this 

decreas• in population ea.n be attributed to the destruction of ~bit t by- land 

use practices. ( See discussion of covey territories 2, 3, 4, pp. 15- 16). 

1 The 1949 :tall population figures were contributed by P . L. McNeil, Unit 
Fellow, Okla.ho Coop. V1ld.lif"e llee ch Unit, Oklahoma A. and M. College. 



breakdown of the population f iga.ree is given in the table below. 

!ABLE 2 

Q L PO TIO S CABBERliY' S FJBM 
FALL 1948-FALL 1949 

i'erritor7 Fall 1948 o. Killed ring 1949 er 1949 Broods l'a.ll 1949 
o. o. llo. Summer No . 

1 20 Shot 5 13 pairs 8 broods 1.5 
w ther 12 and? un- found on 

m ted c»cks entire 
2 9 Shot 5 0 on the en- fa.rm, 

eather J tire f only 6 
ere 

3 12 eather 5 7 found 
later 

4 1.5 Shot 4 s 9 

13 
5 10 11 15 

66 34 26 33 8 .52 



SUMMAR! AND CmICLUSIONS 

The follovin& conclusion• . are based upon the re~1Ults from a one-year study 

of bobwhite populations a.nd eeologioal relationships. Th~ apply to the Tall.

grass Prairie and Post Oak-l3lackjaok Oak game type~ in Payne County , and, pre

sumably t o s1m11a.r area.a in North-central Oklahoma.. 

1. :r1 ve of 24 ha.bi tat improvement areas and five unimproved check $.l"ea.8 

ver-e selected for evaluation studies in Payne Count7 1n the fall of 1948. Fif

teen bobwhite covey_ territorie•, on or surrounding the ten study areas , were 

located and defined. 

2. !he vegetation on these ten areas a.n~ fifteen territories vas mapped 

and. cl4ssified into nine vegetation sub-types. 

3. The bobwhite quail, in this area, wae found to be a bird of vegetation 

type or sub-type edges. 

4. Amount of edge per acre is an indicator of quail territory. !he average 

edge per a.ere in quail territory on. the areas studied was 97 yard.a, while that 

of non-quail territory was 6o yards. Individual territ ories had a. higher edge 

per acre than the a1iudy areas around them, shoving that the birds were where 

the most edges were. 

S. !limbered ravine, hedges a.nd t};n eke ts, forba and ungra.zed tallgrass were 

the mo,t important sub-types for quail . 

6. Cultivation, grazing, clearing ravines of protective and productive 

vegetation, cutt111g out hed&es, thickets and ,teed patches, and barning affected 

and of~en impaired, the quality of the sub-type for quail. 

7. Predati<_>tt- bad little effect on the fall and vin.ter cove111 vhen the 

ha.bi tat was good. 



8. Hunt1ng, and weather in this area did not affect the following yea.re 

quail population. !'he numb~r of the birds was maintained 'Wherever the food 

e.nd sh~t-er were maintained4 

9. Natural production of Vildl12e 9n Class VII I land, as suggested by the 

Soil Conservation Se;-vice, iE impossible. Qaa.11 is a crop, and e.e such does 

best on.fertile 12nd. 

10. Six nests vere located by heariDg .females oal.11ng while incubating. 

!his is a new method of lo~t ing nests that appea.ra to have dei'inite a.dvautage11 

over ot);l.er known techniques. 

11. Weepi:ng lovegrass proved to be important nesting cover for quail. '!he 

nests found in t his grass w~re different from ordinary quail neats, bu.t were 

similar . to cotton rat nests. 

12. The 1948 fall quail population on the Ce.rbe1"17 Farm was one bird per 

J a.cr,s ; in 1949, despite the high :production of young, 1t was one bir d per 4 

aeres . Land use practices and plant succession had lowered t he fall carryiilg 

capacity in 1949 and the anticipated trend is downward as cultivation become• 

more intensive. 



.so 

LITERATOBE CITED 

Baumgartne-r, F. M. 1944. "l3obWhit& :rood Relations to Land Use in North Central 
Okle.ho~. " . Unpub+1shed Manuscript. 

- --~· F! M. 194.5. •M~ement of the l3obwh1te,. Qnail on the Oak-!allgrase 
Pra.il'ie of North Central Oklahoma." Trana. },Jth North .Am. Wildlife Cont., 
18.5-190. . . /t> . 

- - --• 11'. M. 1948. 11fh.e Use of Pond usss by Wildlife in P~e Oounty." 
Unpublished Manuscript • . 

:Bl.mp, Gardiner, Darrow, R. w .• ~1nster, F. O. , Crissey, V. F. 194?. ~ 
Bnffed Grouse - Life Historz - Propagation - Ra.no.gemep:t. Bew York Conser
va~ion Department. 915. pp~ 

Dtick, L. G., and Fletcher, J. :B. 19.44. ! Survq ~ the ~ sq Furbearing 
.Animals g!, Oklahoma. Oklahoma. Ge.me and F1sh Department , Pittman- Robertson 
Serief 2, St~te l3ulletin No. 3. 144 pp. . 

Dllck, L. G. 1943. ! ~~Him, tl Oklahoma,. Oklahoma Ge.me and F1sh 
Department . 

Edminster, hank C. 1947. k lhl:tfed Grouse ·- lli ~ Storz, Ecology:~~ 
agement. Th, M(t.cMill~ Company. 38.5 pp . . 

Forest Service, U. s. 1936. ~ West~rn Range. Senate Document No. 199, 
. U.S. Govel'D%!lent Printin& Offices. 

Geretell, Biehard. i942. l2!.!, Place ~ Winter Feedine; !a Praci1cal Wildli fe 
Mfmttgement. Pa! Osme Coll!'l1ission Research nul.letin, Bo • .3. 121 pp. 

. . 
Lebmsnn, 'f. I'. 19.37. Incrg.se ~ !?z Improving !17a:eir Habitat. 'rexa.s Geme. 

Fish and 07ster Co~ssion. ~ - pp. 

Soil Conservation Service. 1948. ~ !!.·~ Co~servation lE!, ~.. U. S. 
Depa.rt~en~ of .Ag;-icu.lture, Lee.f'let llo. 249 . 7 pp. 

Stoddard, .H • . L. 1936. !he :Bobwhite Qpail. Charl es Scribner' s Sons. 559 pp. 

Sumner, E. L. 19.3.5 . ! afi. H1stor,y Stud.y 2! tht California Opaj.l, !llh 
Recommen~oilll for Conservo.tion and Management . California Fish and 
Game 2l ) : 168-342. 



• 

APPENDIX 

Maps of Vegetation Sub-types 

l3obwh.1te Quail Stud7 Areas 

P~e County, Oklahoma 

Maps 1- 10 

Legend 

Oak Woodland D 
Timbered Ra.vine -
Hedges and Thickets -Grazed fallgraea ~ 

Un.grazed Te.l.lgraee ~ 

Grazed Shor-tgra.es 0 
0%l8!'9,zed Shortgrass CJ 
l'orba D 
Cul ti va.t1on D 
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MAP l 

Carberry Farm, (NW; o:f S24-TI9ll-R1E), October 1948 

For legend see appen~x. p • .51 

Aleo aee text, p. 14 
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I.AP 2. 

Murphy l's.rm, (Rill of S25-!1'19ll-B2E). October 1948 

For legend aee appendtx, p. .51 

Also see text, p. 17 
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McBride Farm I. (~ of S36-T19N-RlE), October 1948 

7or legend see appendix, p • ..51 

Also see text, p . 18 
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MAP 4 

cBride l'a.rm II, (S]tt of S36-Tl9li-lUJ:), October 1948 

l'or legend see appen~:x, p. 51 

Also see text, p. 19 
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:Brewer la.rm, (Slf.t of S20-Tl9!1-R4E}, .0etober 1948 

\ , -. ' 
I \ \ 

'-- \ 
I . I 

,, \ - \ ,, 

\ 

J\ 

' . ' \ 

' -~ 

I 

' 

For legend see appen~ p. Sl 

Also see text, p. 20 

' 

--
\ 

G ' 

', 

I 
l \ 

, I 
, ' 

! 
I 

\ I 
·, 

I 
I" 

0 ·, " J 

I' . I , -

\\ 
l ) 
I 

.56 



I 

' . ._ f 

.. ~J 
/ 

MAP 6 

Pickering Fe.rm, (Nlllt of S29-Tl91I-B.4E), October 1948 

ro-r legend see a.ppena.ix, p . Sl 

Also see text, p. 22 
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RAP 7 

Kirk J'a.ra, (Sit of SJ5-i'l.81i-B,JE), October 1948 

I 
I 
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I 

I 

l'or legend see a.ppen~x. p. .51 

.Also aae text, p. 2' 
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MAP 8 

Stoey l'arm, (BW; of S1-Tl'7lt-R3E), Qetolrar 1948 

For legend see appen~x, p. :Sl 

Also see text, p. 25 
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Drake Farm, (S3 of' NWi- a.nd lij- of S2?-Tl81t7 R.5E). October 1948 

For legend see appendix, p . .51 

Also see text, p. 25 
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MAP 10 

Al1ea l's.rm, {Slit of 26-T18}I..RSE), Qctober 1948 

:r-or legend aee appen~:z:. p. 51 

.Aleo see text. p. 27 
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WILDLIFE CONSEaVATION 

Bobwhite Quail 

Flush Sheet 

65 

Lo cation : Cour1ty S T R Date ----- ----- ----- ---- ------
Tim() of Day ____ Pr·eci pit at ion _______ Wind--------------

Ground Condition -----~·----------------------------
~.otes on Plant Growth,et c. _________________________ _ 

Situation -----------------------------~--------

Number in Covey _________ Accura cy of Count ______________ _ 

Condition --------------------------------------

Fi • 17 
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ACRES A'MD Jll;!O'O!lT OF EDGLl OF 9 T.dG1ll'l'ATI.O:r:! SUB-fiPES 
wimni 15 Ct,TJAIL 2!:ll!!t'i.ITOIUES nr PADT.m OOt.mTTY, O¥!i!RO!JU1. 

!1.!erri~<>:l"Y l 2 3 4 6 

ftmber"ed Ravt}1e 
Acren 6 . .5 .5.0 2.-, B.O l.5 .o 13.3 
Edge (Yds.) 1~124,8 1,126.4 6JJi6, 1,619!2 2.675~~ 3 942 4 ' .. , ·, . ·. ·:·,. 

Oak W'oo-dland 
Acres l~_.O l{ .• 7 1.0 3.0 
]k'lge (Yds.) 704.o 281.6 422.t~ 422.4 

lfodges and 
!1-J.ickets 

Aeree l~O 0 • .5 1.8 (J • .5 1 .• 0 l.Z 
Edge (Yds.) 6.3:3.6 633.6 985.6 281.6 1,126.4 1.267.2 

Grazed 
Tallgraas 

Ac:res 12.,5 1.5 8.0 5.0 .5. 0 1..5 
Edge (Yd.s.) 60:5.l/, 211.2 985.6 1,056.0 1,478.!1- 281.6 

U:n.~a.zed 
Tall.~ass 

14~0 4.o Aeres :3. 0 7.9 l}.O 12.0 
Edge (!els.) 2t956.8 985.6 2, z.52.s 844.8 l, 8JO.ll 1,830.4 

f!.rraze-d. 
Sha.rt grass 

16~0 Acres 12.5 8.0 9.e 
Edge (Yds.) 1.689.6 l1JJ7.6 1,126.4 2.956.8 

trngrazed. 
Shortgr&.$S 

11-~o Acres .5 .o o.s 1.0 
Edge (Yds.) ;t,408.Q 211.2 352..0 281.6 

Forba 
Acres J.O .5. 0 5.0 l~.o 1.0 ;.o 
Edge (Yds.) 1, 1+08.0 1,689.6 2.531}. lJ, 2,675.2 352.0 2;816.0 

Gult.ivation 
Acres 10.0 774:~ 2.0 .5.0 5~0 
:&ld€e (Yds.) 1,830.4 1.1ma.o 1,196.8 1, 68.$.6 

'foetal 
Aerea·· ss . .,. 25.0 47.0 2,5.0 .52.0 .52.0 
Ed8t (to.1h > 11.130, ... 2 .6,476.8 9'-?85,6 8,518.4 10,560.0 1s~o61.6 

? 

6.o 
L,830,tJ. 

22.0 
1.,5lt8~8 

J...,0 
985.6 

12.0 
1,971.2 

2.0 
352.0 

2.0 
1,_54$.8 

).~5 •. 0 
s.i:,6.a 



!f.AlJU ,-~ntin~·. 
-; !Ir : ·Sl ·· ! . '·I .f'j}]!} · .. , ' : ·. ::$. . .,;!_ :f ~-- . -$ ·.: -·.~ft. j ~ )_: _ _-;_ 

,. 
. :; .. =®- ::·;·,. t, r £t ,1, .• • ,. ,. 

3 9-,-l:O u. 12 1.) 14 1$ ,~tal. .Aere 
I ' • ' .1 ."1 ! .,.·. . ~ ,- 1··~~,~~ 

0.1 1., ,.s· o~O , .. o a. .. o 96.6 
5,6).2 3~l7' .. 2 2,9S6?8 l,,:;'7.6 2.,816 ... t) 2.2.52.8 2'.857,6 278 

o.:, ·)j..t) 
,o.1!. 3,44? .. :tS " 

2., 1.0 4.o LO 1.0 · 2.6 1~0 1if .. 9: 
1.689.6 1.5iis.s 2,956.8 1~056 .. 0 1~'12.6.~ z,..534.,.lt-. 98,5.6 1?«8ll .. 2 895 

. ,s.o 12.0 111-~o 4:o 11,0.5. 
2:,.5)4.4 1.689.6 1,.548~8 985.6 1,,.:,41.a.· 121 

6.o 6.0 10 .. 0 20.0 11 .. , 98.8 
~~8- 844.8 985 .. 6 2115)4 •. 4 1"548~6 11 •. 1.J...59.2 l?7 

J·O 29.0 l1t~O , .. o 4,.o ,;.o lll1c5 
1 .o 3,:;79.2 2,2s2~a 281.6 422.'4 563~2 l.S-J065.6 13$ 

r,{:g 11.0 2(h5 
1,.54S~8 4,5?6!3 17' 

.24.o 7.0 zi .. o 12 • .s i.o e .. o 100 .. J 
l,126~4 422~4 1..,480 .. 0 i.os, .. ·Q, 281 .. 6 Slf4.8 'l.6,ZJ.!h2 181 

,~o 10 .. 7 1:,.0 9.J 114-.o 84.j 
2,5'4); 943 .. 4 1~8.)0.4 l.1t,,7.6 '2,U.2.0 is~65,.o 135 

77.0 78.0 60 .. 8 35.0 . 43 .. 5 }f.5,.0 40 .. 0 oa,~a. 
9.15a.o 1~.,a1.s 12.;;460,.8 ,,a03.2 6,,.476.8 10.067A~, 7:,'144 .. 0 .1,2,455c.~.2 

.6El,:a, 
66,227.6 

97,·0 ~-
Acre 

4,~o Ao.-
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ACRES~ AliIO'ffflT OF E.1)(¥.13, At!D limGlll Pm Aamll lii.?IO A.l.~ED DY 
9 VIDETA.T!ON SD'.B,-~YPES 0]{ 10 S¥0'DY lUUilAS lH ?AY:rm COU11ft, OKLAHOF.tA 

WITH !fHE TOT.AL ]J1Y'd PER .AC!tll RA1'10 OF EACH s~ XREA 

timbered Ravine 
Aeres 
Edge (Yds.) 

Oak Wood1BI1d. 
Acres 
Edge (Yds.) 

Hedges and 
~J.ckets 

Aeres 
Edge (Yds.) 

Gr£1,zed 
Tallgrass 

Acres 
Edge {Yds •. ) 

U11gr:0UH}d 

Tallgrass 
Acres 
Edge ( Y ds • ) 

Graz,ed 
Sbortgrass 

Acres 
E~e (Yds.) 

Un.grazed 
Shortgrei,ss 

Acres 
Edge (Ytis.) 

Forr)s 
Acres 
E~e (Yds.) 

Qu:lt1 vat ion 
A eras 
Ji'ldge (!els.) 

Total 
Acres 
J)k1ge: ( Y ds. ) 

'rota! 
Edge/Acre 

(Yrls.) 

OAR .. Car-bel"ey ll.ll-.. Murplvr 11 .. Jie:Bride w:. Mcllrlde v. Brewer 
Farm lram . Farm I F&m It Farm 

1.5 .. 0 
2.956.8 

4~o 
S~t.4.8 

4.o 
2,816 .. 0 

j.t~O 
6,758.4 

JJ.O 
5.068.8 

24.o 
3,379.2 

6.o 
1.8:)0.4 

11.0 
2~ 956.8 

29.0 
2,s.Jli.1.i. 

160.0 
20 ·1hi::: ,., 7:, ..._;.J-•O 

91.0 

1.3.0 
5.350 .. 4 

3 .. 0 
2,393.6 

45.0 
5,209.6 

49._o 
5~491.2 

5.0 
ohlt o 
~•-•·O 

5 .. 0 
3,097.6 

4o.o 
4. 646 .• 4 

160.0 
Tl,OJ3.6 

84.o 

2:,.0 
5.112.a 

105.0 
9,,57za;.~. 

1.0 
844.8 

17.0 
2,67,5 •. 2 

llFO 
2,.252.8 

,.o 
1.126.4 

160.0 
22. zl~6. ~1 

,o.o 

5 .. 0 
2y9:56.:8 

112.,0 
6.899.2 

l.O 
1.4o8.0 

.:n .. o 
j,801.6 

7.0 
2}.53ti .• lt. 

2.,0 
985.6 

160.0 
11.,:05 .. 6 

58.0 

1.0 
985.6 

2.0 
1,126.4 

63.0 
4,505.4 

17.0 
1 • .51}8 .. 8 

19.0 
2.1tz.o 

22.0 
1,,689.6 

,6.o 
2.:112 .. 0 

160.0 
14,080.0 
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TAl3LE 4--Continued 

R. Pickering L . Kirk J. Story 'ti.A. Drake E. Alles '.I'otal Edf;e/ 
Farm Farm Farm Acre 

(Tds .) 

1.0 J.O 4.o 15. 0 5. O as .a 
704.o 1.689.6 2, 252. e 4. 364 .8 1,267.2 28,300 .8 333 

14:o 44:o 279 . 0 
1,971.2 2,956.8 22.246.0 80 

1.0 3. 0 l. O 1.0 4. o 21.0 
985 . 6 1,689 . 6 98.5 . 6 704.o 2,393 .6 15 , 347 . 0 ?JO 

21. 0 168. 0 
1,408. 0 19,148.6 111 

J?.O 10. 0 10. 0 JO . O 182. 0 
2,534.4 1,126.4 l,8J0. 4 2, 2.52 .8 19,.571.2 108 

46.o 84.o 48.o 57. 0 109. 0 4.54 .o 
4, 083 .2 6,617.6 3,660.8 6,899 . 2 6, 0.54 .4 43,084.8 95 

11.0 
2, 675 . 2 243 

18. 0 J. O 1. 0 1. 0 66 . o 
J, 379 .2 7o4.o 1,267. 2 2131 .6 15,488. o 235 

75.0 17. 0 .50 . 0 76 . 0 11.0 3'.34. 0 
2,816. 0 1.689. 6 3,379. 2 5, 91.3. 6 1,4o8.o 24,499 .2 73 

160. 0 160. 0 160. 0 160 . 0 160. 0 1,600.0 
11..,123 . 2 is.444.a 1.5, 065. 6 20, 979 . 2 13,657 .6 190,.361. O 

35 . 0 58 . 0 47.0 66.o 43. 0 .59 , 0 Edge/ 
Acre 
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