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Further Studies of Deer Census llothods in the Rifle liver Gnr.te Area 

Introduction 
'Jle Rifle Rivor ArM 1EJ a scven-so_u:\re-:1.ile research unit of t.:nicr.l :.ticl:ignn 
d~er cov0r, locnted in the northen.stern p:ut of the lou(Sr ~eninsula. r:i"nis area 
\Ins the site of P. deer censuG methoi study dur!.'le the fall of 19c'J, which wn.s 
continued in tho fnll of 19.54 f!.nCl is the subject of the pre<~ mt report. :i.l'IC 
1953 study Wr:S ,:rrittAn up under ClP...rne ::)lvision ne-ort :·'J. 2020, dc•tcd July 28, 19_54. 

lhe stu.d.;r eroa ls enclosed, exce:>t for one entr.nce. 'Uld all hunt~rs ~re roQ.uired 
to ro:1ort at a checkill(~ st~tion upon P.ntPrinr, rum let•vinr; th1 ::ron. In this , .. n:yl 
records of huntin£; pro~sure, t"~.ne t~ke I bioloc,ir:al ini'o~ tion ani. other dcta 
ht;.ve been compiled since the study are:: \"n•s set up in 194.5. 

Hethod~ 
~ix cAnsus nethods wnre stu'lied: \/alking strips. shtn1nc,, track counts. driven, 
the .iJcLury method and sex and ee;e rr. tios. titr1p coWlts were mrdo by \>tnlking 
established lines through the different cover tyres i•1 ;'rOT'lortion to their 
occurrence in the study area, and recording the ~boerved dlotonce to each deer 
flushed, the cover ~~e it flushed from. and certnin other n~rtinPnt information. 
The lines werr w.lked several ti~es before and nfter .-he hun tint; ;ens on. 

Shinin. ~ counts ....,ere nfldo b:r thrPP men f':"Oll a nlc ·1xp :;ruck or. all rO!!ds in the 
study area (clo'led to Tmblic use at uit.~lt) at n areod of rhout 10 nilr-s ner hour. 
1\.ro se:::led-bet'm snotliBhts ,,;ere o::>erat~ l-one from tie r~>ar of the "Oicl.."1.1p, the 
other fror.t the ri~·~ht-lu-.nd cab Wif!dow. ;Le third mru1 lrove rnd recorded, so that 
the other t\'.'O ,.,onld be free to mc.k""C as cor.mlets n count as :->osr;ible on both 
sidoc; of the rond. Dl~tE'ncec:J from the observer to the dcetr "Ore estir.lt'.ted to 
tho non rc <~ t ten yP.rds l:i ti: reeulr r checks by !"?.Ci flt:. 'J:lp t;rno of cov~ r in which 
each rl«'cr \'Jc.s observed HnA rPcordcd n.s ol thor o •en, U•Jllmd ,.,oodcd, or loHlrnd 
uoodcd ( sur:..··rn) 1 bec:--.uso of t:.o ef::'ect of cover density on visible rnnr;o. Scvnra.l 
nrc-~wn!lon tr1.c% counts \·lf're r.1:--.d(' b:r cow1t.:.nL~ n~ htly cro"''"int:s ~1· de on cortuin 
road 3Q{1!lents \·thich could be cr!sily •Jorl:cu ,.,1 th r. !l''r I'l(:;-tooth he>rro\1. i'oot­
SCl'.sOn co,mtr; "'ere not c.-r1e bec:>..U'3Q the ronds ul"re frozen r>nJ. S"lO\·Jf<ll uns too 
irrcc:u.lt'lr for consistent counts. 

Datn for th~ DoLur.r nctl:od Ur"'re collected b:r rccordin .. ; dnily !.unttn.: nrcasuro 
and kill infomntion. i·'urth.er brca~:dO\m of the t.:' tl'!. was not :!tt£>nntcd bccmme 
roaulta of the 19.53 stud.:! indicC'.tPd th:-t there \trn no c.dwntrt~e b doin,: so. 

Sex and ""'-~c rt>.tion ,,nrn collected before :·nd nftor huntitli; f.IN'."~On by obsorvn.tions 
Mde in tb~ 3tr!..., :-.n1. shining census Methods. .t31nocu1r r!l ~·rr:-o U9"d to cid in 
identification. 

Deer dri vee \'rerf' L1Rdc Oti three differ£>nt l'.rt?:ts o,. u..,': nd covPr b:r ,-lt·ci n. • 
w::tci1ert1 in etrl:te.;.;ic "'Ositions to count deer n'" tl:e~r t:orc cl.rivcn out by ~ llna 
of d1·ivers. 
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In annly~i!l.c; tl:~'> stri":' census rkta, four nltArnativos ~·TCrP. used to ol1tuin 
!JOpulation ostinP..tes. 'I'he .iir>.yne (1949) :Jodificn.tion of tl:c strip method eives 
the highest e!'ltinatcc;, rm:l the nethorl devised b;{ Y.clkcr (1945) ~ivcs the lm1ost. 
ITayne's ::~ethod CO!'n}1Uteq a y>O'lulatlon rlensity for each flushin[: rUstF'nce and 
ndds ther.t to t;et thn totnl ?JO'T"ulation e9tinntc. Kolker 'a mothou n:pplica the 
'POpulation densi cy observed 1:11 thin a. stri!' of knt'•.m ldJ.tl:, ir. ';J'hich it 13 
assmed that cll doer aro seen to the a.roa as n whole. 'Ihc effect of density 
of cover on observed fluslun£.: disttnces •.-!rc~s corrected by cor:r";utinr; n !)O~ula.tion 
for each of the thrf'!e l~neral tynes (o")")cn, uplrnd wooded and lowlentl wooded). 

i'wo var1r.tion!1 of t.he Kine~ (l9J7) method were nll:Jo used. In one, tho doubled 
avera,~e of all flushint.~ dis~'tnceR was used t) d.etcrmine the "'i(lth o1' stri'!> on 
which nll obt>ervations were made. 'lhe total number of deer seen e.re then 
assumed to constitute the ~)OTlUlatlon o1' this str1.-p, e.nd the sam~ density is 
aonlied to the a.rec. as a whole. 'rhe other v~riation of the King method com}'1Utes 
e. J1<mU1Ation as nbove for each cover tY!le, and these are then combined in the 
same proportion as the covor tynas occur on the c tudy RrPa. An estim2te is 
aleo r.tade by usinr; the ratio of deer seen per mile before r'nd nftcr the hunting 
season. PQ!)ula.tion estimates nnd con£1dence li!!li ts for ee1ch method ~re listed 
in Table lo 

Tnb1e l 
Ponul.P.tion :.!!stimr. tes : n<l Confirlence I.init~ for Stri?J Ccnsu'3 ?:othods 

. 'ro-Sr.Rson* Confidence ron t-Season* Confidonce 
!!ethod ;:A tina te Limits ]:sti!1'ln tc Li-li ts 
~G :31 .. 48~" 12 f 65;; 
Kine 23 ... 44('' 10 "' _. - I) - 5Xu 
Kine; (by cover 27 :!: J7; 10 = 58j~ 

tyr>es) 
Kelker 14 ! .50~~ s :! 90~~ 

De or ~er mile 27 :!100~ 
*Deer per square mile 

'i'he techniquP.s ap:>lied to the !'ltrir; cnMuo;; dL'.ta ••<>re :>l!'lo used to convert shininB 
inforrllB.tion into 'J'Onulation estimates, except that the Ainr; ~.1etr.od '1as Applied by 
cover tyoes only. 'l'able II shows thP. result~ of the shining tachniques. 

Table II 
!Jo~ulation Estir.Jates and Confidence Limits for Shining Cennus ~iethods 

.?rP.-~eason• Confidence Post-Sear c,nl¢1 C:mfidence 
:lethod i-~s timF. te Lil!lits Bstimates Limits 
lia.yne .58 ! 29% 24 + 36% 
Y.ine, (by 46 .. 29% 22 ~ J'?';; -
cover ~es) 
Kelker 30 :! 29% 12 :! 38;; 

Deer :r>er olle 27 + 69~~ 
• Dccr r>er square nile 



!:o :!)opulation eatimatfl could be nPrle directly fro.n 1954 trrck counta becauc;e of 
the lac.'< of post-s~R!30n dnta.. A compE>.rison of t~.P. nre-se~son counts, however, 
~tith the 195) pro-S"F.lBOn counts on the rr.oe roF.d '!IP1::"1Ants shO\'IS :. '30 nor cent 
drop in c.ctivity. :>incc tl~c 1953 'T)re-Rce.~on no--ulation was eati:nated at 40 to 
45 deer per section. thiR would indicate E' comT~nrablo ··oTiulntion of )0 for 195LJ.. 

Detury ' o (1947) :nethods of correlntine huntint~ succesn ·ith cu:·"~'ILlntive kill £>nd 
nlottin~~ the lot~::.ri thn of cr tch !>Cr unit of effort ~3~lns t cu"Jule. ti ve effort 
"1cre used. to Cllticnte the nre-sen.son huck TlOTlula.t.lon. Thir, is cOI'JT')'Uted nt )8 
by the fomor and 6 by the.lattcr rnethocl f~r· the ontir') 1tudy arP...a. 

Since the kncr..rn buck kill ':It'S )7, a. :r>ro-season o• ti:-tatc of only 5 ir; unror-l~Or.flble, 
end an e~tir.1ate of )8, ~1 t!:mlt::h ':iosdhly correct, seeiJS SO:':lC\'Il>..at lo~·:. f.ot·:ev~r. a 
kill of t, bucks ,or sf!ction \'11th F. deer :_10,ulo.t1on of JO per ~ection, ··•ould 
indicate o. :1ex rr"tio of at le.-11t 1 buck:4 other (teer. An incre~.~f! o!' l ";mel: :_1cr 
section would .1u.-:ro the r .. tio to l:J.J. It 1'3 i:-~.,.•robable thrt I' r .. t1o l,nr1 ~r 
tlv>..n l :) c:r.iqterl before tt.-e sc>[lson. 

Sex f!nd nee ratios •·1ere fotmd to be nrr.ctically u~elens becr..u":e of 1i :ited 
nost-<~er:son obsPrvntions. One oqUP..tion, however, which rcc:_uires on:.r a{;e ro.tion 
before Pnd :>ftrr tr~e huntin{~ SCt>son was found to r~ive A. re: sonable e'ltimate of 
th0 pre-s~'>ac;on ,,O•lulation, as fo1lo'·Js: 

(Petrideo, 1949) 

= (.55 l < 82l....=l2_ :: JO /ru 2 
.55 -.41 

~here J :: pronortion of juveniles in totrl :r>arul~tion 
K=kill 

oullscri:ots 1, 2, J = !'re-e.eo.son, r-o!.'lt-season, juveniles respectively 

.n-ive~ on three Rr~"'flf3 totRllinc; .85 square mile indicr te an early l~ovember 
nonulatlon of 64 deAr T'!Cr nection this YNY.r, corn ".red ,.,i th 5o nor c;ection counted 
in October 19.53 on tvo of thF> ~r>.ne driv~" f:rens (totaling .393 squ.o.re nile). The 
ririve nreas Are comnoaed of PRnen (66;;), oak (27:" ,) , EJnd coniferous qw·m~ (7%). 

Conclusion 
Tho resttlt9 of t:.c 1954 stri~ census tochnique~ duplic,te closely the estir.~c.-:.tos 
nude by the sruno techniqur:>s in 1953. In bot:. atu.C.ies t!:.o Iir:yne nodification fY~VO 
the hi,1tost estir:u:~tr-q nnd hrt~ the hic;hest standnrd error. The i-:ir{~ ::tothoci. ns 
ord.in~rily u~ed cives the? lowo-;t n~tinate (e:r.cc,t Kcl~:or's motJ1od in 19.54) r..nd 
hn-; the second S::'lflllent stt>..ndt'.rd error. l'hC' Y.tn.: ·1otr.od n~mliec\ by covor t:l'~cs 
~'ields estina.tl''J :-~oqt CO!"'r,'l:l~blc to t!!oso of oth~r ::~ethod.~ ;>nc hrs t:!"e lo\·tflst 
~tandt>rd error 1n 'hoth studies. The ?.clker not~·cd., ~'hie:\ w~·o not ~=:.:n-r-lind. in the 
195) stud:r, undercstimntrs the 195L•. po,•ultdion both before .-.nri. nfi"r the o~n 
scnnon. 

In cormarill{~ the re!'lnlts o~ the t~tro yenrs' stur.Ues, it eeemn tl:..~t tho stri'f\ cemn.1s 
technique mo~t f\Ccnrrt:.fl r-tnd cor.sistent in it!; ost:t!':'l.:'ltos is the t:illt: !"!Ctl.od r!'r.licd 
hy cov,.r tyr>es. 



~hininr: esti!':'lc'ltes by the J:int: nethod ten1 to ov< rcstimAta the JlO!)ulation in both 
1953 n.nd 1954. The "t"eason for th0 ovnrostin t('l in 19~.3 1:lt"H1 t~to·tl: 1t to h:wo boon 
caused at v~ast in nnrt by uaine pcr'llendicul."lr dirtances fror. nl.in1~; routes to 
deer in dotC'minill{~ thA effectiv£' ,.,iclth of stri~"· Iu 19.54. tnn (liGto'Ulce fr<X'I 
0 1JBOrver tO deer \:;>q Used, but the C"tbatos stilt SC'f'l"l to be too f'ir,h. 

'Kelker's method annlierl to the shinin!~ ci.:'l.'ta, hovrcver, yields ~sti 'IP tcs v~ry 
si:11lnr to tho King (by covPr t;Mes) atri:p c.mruo rcm.ll ts and comn:1.rr.s very 
closely with results of other Methods. Pre- '3~"rson ond nos t-rna.'lon estinPt~s by 
the Kelker meu.od connr.re fnvor~'hly Hi th the kno·v:n kill- in beth 1953 nnd 19,54. 

The Jlayne modification consistently of1£'rs h1l•;hn:: ()stir.u:tc · thrn N"cy" of the othP.r 
methods. Deer shined uE'r mile before ,, ·1d after t 1t£' •:f'n son "1her cor relF.. ted \·ri th 
the known k1ll yields ~ r•ro-sN•son est~ 1rte cor:..,nr~.blc \11th the Kelker estimtl.tf", 
'hut is subject to a very h1tll strndP,rll Arroro 

Pre-serson tr:•c1~ counts on tho :!.no ro\A.tcs t cern to co ·relc•te Hell "1 th the 
!!O'Oule.tio:n density from one year to th~ other. <ens':l.l.c'tbly conri~tent nost-s0ason 
counts, however, could not b(> obtc inoli ln the 19)) study iJ£'cr,J ... c o•· t.he vor:.r low . 
!lo:;.ulatlon and no count~ at all -.:erA rtrr~e in 19.JL. becauqe o i' \'w'eather conditions .. 
In v1e,·r of this I it me.y be conclu:J.f' l th·' t tl e llfJ<>fulrLens of tr~.: ck counts is li:"'ited 
to a pO'·ulation inriex. since poqt-seas~.l counts c~u .. 1ot be relied upon. 

DeLury's rewP.ssion of h.mtin£~ succem: n~..ninst cwnulative c~tch esti:'lates the 
,,re-~o?..son buck uoT'ulation at one nninr.l nore t~.ar. the kno·..,rn kill in both the 
i953 t'nd 19.54 st~. Altl.:mt.':""t Vf''T'~ rir;h huntin 1res~ure \>la!'l exerted on thP 
study nron both ;·ears, it nerms unli '~"ely thnt Sl1 Ch ~ hi{;h 'ercent.• re of the bucks 
could he taken. Jinc(' ti'iS a.aethod r<:" •ires r f!: tHl rc.l rotLo to bA usPod to AGt1~cte­
toU>l .1C£'r nurthers, its usn ~·S :-n f: tert'11VC no",ll'tin techni.1Uf' is r~th£>r 11n1tE'd.o 

5e.T. tmrl. l'f~c rntioe obtrined fron riifforent sources in the 1953 study \TPrn found 
to indicnt~ different herd colll"'oni tiono. Fer +..Us :rcr.son onl;r tl c two better 
no".ll'cea (strip and sr..inil"l(~ co•mts) vore ll.'3ed ~ni U e rr tio'3 obk.i.ncd by tt.en \·Tcre 
noorl.y tho 3r"'lo. Obocrvo.tions of buc::o, ho\'TevF>r, cli,i not occur f't P rnte consis­
ton t "'i th the nu."lhPr thn t r.ust lk'l ve 'he en nrescn ~ to ")rovid c tho c.""c!l son. son kill. 
'ihb lPci: of buc~: ob~f'rvntlol"ls .ief~ni toly reduce., tl n value of t.Lc sex r£>tio 
nethod in deton'nine; deer "'10'"'ulr.tions. &_;e ratios, ~otzcvt:r, t~ivo n. reF..sono.ble 
nre-sor>eon estir:mto for 19.54. 

The 1953 driw.l'l indicated n no·nulation cor:mar:-~blo to the estir.w.trR obtained from 
other census nethods used in the !ltudy. ~c 19.54 driveg, houevez I rmm.ltocl in a. 
numbor coneiderabl~r hii';hAr th~n ,.,rot could be considl'rcd r> rC'aron:l.'>le P.-:ti.rlntc in 
view of the results of the other census nctl.ods. 

The reason for the hi~h csticatas by tr.is ye"r',; rjrlves may 'Je tl.e result of a 
chance occurrence of nore deer on the driv~ nre'"~a at th~ ti!!l3 of the drives, or 
uccause of an exage;eration of the nu:nbrr of deer seen by the ,,,rt1c1pa.nts in 
the drives. 

Since most of the llP.rticipants had e:xnPrienccd tJ.3 cp_mo CPnsu~nq th~ ~nrevious 
)'cnr, and all sePmed '3Uff1ciently aw£.re of .he correct proce 'ure for counti~ 
deer, 1 t cloes not seem likely that the e"'parent 1 nfla tion of :h'Cr nw:tbers was 
e. result of ~eliberate oxnr,g€ration. 
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nbout 100 p r cont. A uin•. ~ ·· r~· o! t. 's nc ~e. '10'. f" ·r r, is .or 1or. 
the results of t.lC&ost r-.ny o.: o.t..e co .... sur ::1etnoJr~ · :1e' ·nren'i.Pd. sr.rr le­
af nroswnably, the nr r.1e !)O' u.J. t1o11. 
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It rnn:r tha1·eforc br stntcll thnt to oht£>.1nE: cone n.,·, · c~tl-· r o t•o deex· 
po?ula tion l'f a t:i VPn 'POrtion of thP hifle ld. ver ·.re ... ,,y t.11e .. rl v • • thad, nore 
thnn one su~le should be t ,.,..,n fNn th.t ar(ia • 

.:J:nnJ; m.r;!.. 
'lhe censuc techniques found to be r::?s t consi" tcr t EVld wnich a •\"'ee b t w1 th known 
data arA the Kine strir, methori by cover tT~OS ar. KAl~r~s f'leth~C! ·r>ted to 
sh1n1n~~ data. '.i'rrck counts l:illd rler>.t' .,een per .i cf !3tr1r \\a1.kL. •• or shinine 
ney bP. uROful e.G indices. It ..,,auld nn'~"Of=r thr·t tlm ~Pthoa most R"'"licable to 
censusln~ doer ovPr lert~e areas we ud bP the Kel ~ •r s'-..lniP-<, me tho • since it uould 
not requir11 a9 much effort Ml ctrin w.-~lkinl~ to r 'I 1" ..,11 ty;-,os of cover • 

• Jri ves nay :>ravine ncC'UrEi te deAr numbers for n {~i VN• Prerj n t n r;i ven tine bnt 
this nothod is nrolmb1y subjrct to o<>.!JT'lil\• orro , "f4 r ell othPr census 
:"'et:lods usc1 iJ. this s tuly. 
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