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Further Studles of Deer Census llothods in the Rifle Hver Game Arez

Introduction
“he Rifle River Area is a scven-socuare-mile research unit of tynical Michigan

deer cover, located in the northeastern part of the lower neninsula. This area
vas the site of 2 deer census method study during the fall of 1993, which was
continued in the fall of 1954 and 18 the subject of the presont report. The

1953 study wns written up under Ceme Division Revort llo. 2020, dited July 28, 1954.

The study area is enclosed, excent for one entrenee, and all hunters nre recuired
to report at 2 checklins strntion uron entering and lesving the zrea, In this vay,
records of hmting pressure, gmne teke, bdlologlcal information and other data
heve boen compiled since the study ares wns set up in 1945,

Hethods
Six census nmethods were stualed: WValking strips, shining, track counts, drives,
the Delury method and sex and sge rztios. Strip counts were mzde by walking
established lines through the different cover tymes in nronortion to thelir
occwrrence in the study ares, and recording the obeerved distance to each deer
flushed, the cover tyve it flushed from. and certain other vertinent information.
The lines wern wrlked several times before and nfter the hunting season.

Shinin ; counts were madc by three men from a nic:wp truck on all rosds in the
study area (closed to mublic use at night) at & ereed of sbout 10 miles mer hour.
Twe senled-berm snotlights were oneratel-~one from the rear of the oickup, the
other from the risjht-hand cab window, The third man drove znd recorded, so that
the other two would be free bo mole 23 conmlete a count as nossible on both
sldes of the road. Dietances from the observer to the deer were estimsted to
the noarcst ten yords with regulsr checks by nacing. ‘The tyne of cower in which
each deer wes observed was recorded os elther oren, wiland wooded, or lowlond
wooded (swrsmn), becnuse of tre effect of cover density on visible range. Several
nre-seagon tracik counts wore made by countlng; ni Htly eroassings nvde on certain
road sogments which could be easily woried with a senring-tooth harrow. Post-
season counts were not morde becsuae the ronds vere frozen ond snowfnll vas too
irreqular for consistent counts.

Deta for the Dolury method were collected by recordin; daily lmntin: nressure
and {11 information. Iurther breasldown of the dota was not anttemnted tecause
results of the 1953 study indiceted thet there wis no advrntrge in doin; so.

Sex and arze rotioe vmpra collected before rnd after hunting srnnon by observations
nade in the strin» pnd shining census methods. Binoculrrs were used to 2id in
identification.

Deer drives werr nade on three different arems of wnisnd cover by wlrcling
wzteners 1n strategic nosltions to count deer ns they were driven out by ¢ line
of drivers,.
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Annlysis of Jata

In analyzin; the strin censuas dzte, four slternatives were used to obtaln
nopulation estimates. 'The linyne (1949) modification of the strip method glves
the highest eatimates, and the method devised by Kelker (1945) gives the lowest.
fayne's method computes a vonulation density for each flushin, distence and
adde them to get the total nonulation estimate. Kelker's method anplies the
novulation density observed within a strir of known width, in which it is
assuned that all deer are seen to the area a3 a whole. The effect of density
of cover on observed flushin:: distences wes corrected by commuting ~ norulation
for each of the three general tyves (open, uplrnd wooded and lowlend wooded).

Two varintions of the King (1937) metrod were also used. In one, the doubled
averaze of 211 flushing distances was used to determine the width of strip on
which all observations were made. The total nunber of deer seen ere then
assumed to constitute the vopulatlon of this strip, znd the same density 1s
aprlied to the ares as o whole. ‘he other variation of the King method commutes
a povulation as mbove for each cover tyve, and these are then combined in the
same proportion as the cover tymes occur on the study area. An estimate is
also made by using the ratio of deer seen per mile before =nd after the hunting
season. Population eatimates znd confidence limits for ench method nre listed
in Table I,

Table 1
Poouletion Zstimztes rnd Confidence linits for Strin Ceneuz MNethods
“ro-Senson* Confidence Fost=Season® Confidence
Yeth Ustime te L}mi&s Letimate Linita
Hayne 31 3 L8y 12 65,
King 23 1 4yl 10 1 53%
King (by cover 27 1 374 10 + 58%
types)

Relker 14 * 50% 5 1 907
Deer ver mile 27 *100% - -

*Deer ver square mlle

The techniques apnlied to the strir census dota vere mlso used to convert shining
information into porulation estimates, except that the King nmethod was apvlied by
cover tyves only. Table II shows the results of the ahining techniques.

Table II

Population Fstimates and Confidence Limits for Shining Census Methods
S Fre-geason® Confidence Pogt=Seacon® Confidence
. d HZatimate Limit Lstimates L%mits
Hayme 58 oot 2l T 367
#ing (by L6 2 29% 22 2 370
cover tyoes)
Kelker 30 2 294 12 2 38!
Deer per mile 27 * 694 - ==

*Deer per square mile




l'o population estimate could be mede directly from 1954 trrck counts because of
the lack of nost-season date. A comparison of the mre-secson counts, however,
with the 1953 pre-arnson counts on the srme roesd segments shows n 30 mer cent
drop in activity. Since the 1953 wre-season no~ulation was eztimated at 40 to
b5 deer per section, this would indiczte » commarable rovulation of 30 for 1954,

Delury's (1947) methiods of correlating hunting success 'ith cwmilative kill snd
nlotting the logeritim of crteh per unit of effort nzalnst cunulative effort
vere used to estimate the vre-season buck nopulation. This ig commuted at 38
by the former and 6 by the latter method for the entire study area.

Since the known buck kill wes 37, a pro-season estimate of only 5 is unreasonnble,
end an estimate of 33, slthowh nossibly correcet, seems somevhat low. However, a
k111 of 5 bucks nor section with & deer wopulaticn of 30 per section, would
indicate 2 sex ratlo of at lesst 1 buek:h other deer. An incrense of 1 buck ner
section would jumn the rotio to 1:3.3. It is immrobable thrt » retio lerer

than 1:3 existed before the sezson.

Sex snd aze ratios were found to be nrrzctically useless becsuse of linited
nost~senson observations. One eguation, however, which reaquires only age ratios
before and nftrr the huntin;; senson was found to iive s reamsonable estimate of
the pre-seaason nomulation, as follows:

P= JoK -Ky (Petrldes, 1949)
J2 =91
= (.95) (82) =19 = 30/mi?
.55 ".ul
where J = pronortion of juveniles in totzl morulation

K=kill
Subscrinte 1, 2, J = pre-season, post-season, juveniles respectively

irlves on turee arras totalling .B5 square mile indicrte an early November
nonulation of 54 dear ner section this year, convered with 50 rer section counted
in October 1953 on two of the seme drive zreas (lotaling .393 square mile). The
irive aress are comnosed of aawen (665), oak (270.), snd conifercus swrmm (7%).

Conclusion
The results of tie 1954 atrir census techniques duplicrte closely the estimstes

nade by the same tecliniques in 1953. In both studies the Hayne modification gnve
the hishest estimotes and hed the higheat standard error. 'The Hings methed ns
ordinarily used ;ives the lowsat estinate (excent Xelker's metiiod in 1954) and
has the secand snellest standard error. [he Xin: nethod amnlied by cover tymes
vields estimates most cormarsble to tlose of other methods =nd hrs the lowest
atanderd error in hoth studies. The Zeliker matlod, whiech w-g not apnlied in the
1953 study, underestimates the 1954 ponulation both before nnd afisr the omven
seanon.

In cormaring the remilts of the two years' stuiies, it sesms that the strin census
technique most neenrste and consistent in its estimates is the iing: nethiod rorlied
by covrr tymes.
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Shining estimates by the Iling method tend to overestimate the ponulation in both
1953 and 1954. The reazson for the overestinate in 1953 waa thought to have been
caused at least in vart by using pervendicular distances fron shining routes to
deer in detormining tha affective width of strip., In 1954, the distance from
ohserver to deer weq used, but the estinates still seem to be too high.

Kelker's method annlied to the shining date, however, ylelds estinates very
similar to the King (hy cover tymes) strip census results and compares very
closely with results of othor methods. Fre-sezson and post-scason astimates by
the Kelker metrod comnnre Tavorshly with the kmown kill in both 1953 and 1954,

The llayne modification consistently offers higher estimates then ony of the other
methods. Deer shined per mile before snd after the eemson when correlated with
the kmown kill yields a pre-sezson estineto commarable with the Kelker estimate,
but is subject to & very hi;h etendard error.

Pre-=gezson track counts on the scme routes seom %o corrslate well with the
nopulation density from one year to the other. Heasonably consistent nost-season
counts, howaver, could not be obtzined in the 1953 study becsus=e of the very low .
nopulation and no counts at all wers mrie in 1950 because of weather conditions.

In viev of this, it may be concluwierd that the usefulness of treck couvnts is limited
to 2 porulation index, since post-segson counts cannot be relied upon.

Delury's regression of hunting success agalpnst cumulative catch estimates the
nre-season buck vonulation at one animal more than the known kill in both the

1953 ond 1954 study., Althougsh very high huntin: pressure wae exerted on the

study area both years, It seems unlikely that such n high vwercentege of the bucks
could be taken. OSince this method renuires = good gex ratio to be used to sstimate
totz1l ieer numbers, lte was as ~n extensive vonulation techniague 1s rrther limd ted.

Sex and pge ratios obtelned from di fferent sources in the 1953 study were found
to indicate dlfferent herd commositions. For this reazson only the two better
sources (strin and shinin: counts) trere used snd the rrtios cbtained Yy then were
nearly the spme. Observations of buglzs, however, did not occur rt p rnte consis-
tont with the number that rmet have heen nresent to nrovide the oren season kill.
™is lecz of buci: observations definitely reduces the value of tle sex ratio
nethod in deteriining deer monulations. Age ratios, however, gsive o reasonable
nre-sopson eatimate for 1954.

The 1953 drives indicated a morulation compersnble to the estimates obtained from
other census methode used in the study. The 1954 drives, however, resulted in a
number conelderably hirsher than what could be considered 2 reasonable eatimate in
vievw of the results of the other census nethods.

The reason for the high estimates by tuis ye-r's drives may be tle result of a
chance cccurrence of more deer on the drive areas at the time of the drives, or
vecause of an exasggeration of the number of deer aseen by the merticipants in
the drives.

Since most of the varticipants had exnerienced the =ame censuees the nrevious
year, and all seemed sufficlently awure of the correct procedure for counting
desr, 1t does not seem likely that the apperent inflation of dcer numbers was
& result of deliberete exapzeration. ,



The estinatns mnde by the drivee =nd most of the other census methwds differ by
about 100 pr cent. A dlscrevnancy of this size, however, 1s cornmonly observed 1n
the resulte of clmost any of the census netnods when repeated samnles are teken
of nresumably, the same vormilation.

It may thercfore be stated that to ohtaln & conclusive eztinrile of the deer
povulation of a given portion of the Bifle River Area hy the drive rethod, more
than one semple should be taken from thet area.

SUIRAL,
The census techniques found to be most consistent and which azree beat with known
data are the King etrin method bty cover tynes and Kelker's method adanted to
shining data. Trrelk counte snd deer seen per mils of strin walking or shining
mey be useful es indices. It would armesr thet the method most apnlicable to
censusing deer over lsrge areas would be the Hellkor ahlning method, since it would
not require as much effort as strin walldng to sammle 2ll tynes of cover.

Jrives may vrovide nccurate deer numbers for a given =2rea at a given tinme but
this method is nrobebly subject to searlin: error, ns are gll other census
nethods used in this stuasy.
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