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INTRODUCTION

A knowledge of game populations is extremely important to the
game managar. The harvéab, as regulated by seasons, bag 1imita, and
area restrictions, is oontroled by this kncwledge. For this reason i%
is necessary that some means of determining numberas of gamern specific
areas, in an ideal and economical way, be discovered,

Attempts to oﬁtain numbers of geme present have included total
counts, indices to trends in population, ratio counts, such ass the
trapping, banding, feloasing and retrapping technique and have ﬁet
with varying degrees of suocess but a reliable method within reasonable
limits of prenso hés yet to be perfected, especislly when applied to
big game species.

Suooessful usaes of the airplaﬁe have bgen discovered with reletion
to forest surveys, aerial happing, waterfowl surveys, soil surveys,
firé detectlon and suppression and gensrsl reconnaissance of pzemo areas
and its value ag a tool for use in blg game censusing 1is debatedNin
many stgtes today.

Aerinl consuses of several species of biz game have been attempted
in several states with apsotecular success with animels that live in the
open such as the elk,'Dall sheep, antaelope and to a lesser extent the
mule deer,

s Some investipgstors have experimented with censusing white-tailed
deer fram the air but due to the heavy cover in whioch whitetails are
found, these have solﬂum produced consistent results.

The study reported in this thesis is an attempt to disonvar

1
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whether or not white-teiled deer can be censused from the air
economieally and with consistent acouracy. The value of the study is
primarily due to the faot that the field work was done over an area
of kmown population and that the most promising, known methods of
eaerial censusing plus same new methods wera compared by the same

observers,



THEE STUDY AREA

The Edwin §, George Reserve is an excellent proving ground for
the testing of aerial counts of white-bailed deer. This is easpecially
true because it 13_ enelosod with a deer proof fence which is 7 feet
. high with 'ank vadditzional foot of barbed wire ovérhohg. This fence

| pi-eve_n’aa the egresé or 'ingress of desr duririg the oourse of the probi-e-i;x
‘and allows the populétion of‘.-the area to be known at all times.

The Reserve ié a 1268 more tract o.f land owned bsr the University
of Miohigan and administered by the Museum of Zoolozys It is located
in the éouthwe-st corner of livingston County approximately 25 miles
northwest of Ann Arbcr. vP'x;m'rioul to its purchase by Cols George in 1
1927 and 1928 it had been typical submerginal farming land with amall
portions under oultivat;lon and the majority in woodlot end pasture.

In 1928 it wae stocked with aix deer, four pregnant does and. two bucks
end in 1980 it was turned over to the Univorsity. as & natural r.esearoh )
area. The first reliable oensus was made in 1933 and showed a p;éulaﬁion_
of 160 deer and severe browsing demage. This was the start of the
present mé.naged deer herd. | | |

'Ha'rveating by shooting was started in 1934 and has continued to
" the present in an é-ttempt to maintain the herd at a léve‘l of from 50 to .
60 deer going into the new fawning season. The two sexes have been
taken almost oqt;ally with some fawns being taken each yea;r.

The Reserve is typiocal of the gvlaoial outwash of southeastern
Michigan with nﬁynerous kottlehole,‘kamea, eskers and plains and its
elevation is between 900 feet in the seepage bogs and 976 feet at the
level of the plains and eskers. The vaegetation is well interspersed and

R ‘ -3



| 4
is composed priharily of grasslands and hardwoods with scattered bogs,

swamps and marshes. The péfoontago of types is shown by the following

table: _
Typs - | ~ Percentage in Types Acres -
Grasaland | 89,7 503,598
Hardwood o 34.6 438,728
Brush LT 21,566
Bog Swamp . 13,5 171,180
Marsh . | 0.0 126,80

Open Water : . . 0s6 64340 -

100.0 1268,00

‘Winter on the George Reserﬁg is never severe enough to foroe the
deer tobyard, however, deer seeking food and shelter from thé storms and
cold winds'maké intensive ﬁag of the 1di1ands. Thié past ﬁinterNhas besn |
less severe than usual'but still there were high oénoentrafions of N
population in the swamps, bogs and.swalea.

The lmown pbpulation ﬁf the George Reserve hasvvaried from a high
of 83 deer present in Deqember.whén the field work on this problem was
“started to 57 deer at the end of April when the problem'ﬁas completed.
This reduction in population during the course of the work was due to
the fact that it ran through the period of harvesting the orop and the
annual inorease was shot off. The populations shown here were determiﬁad
by a manual drive of the enclosure which was believed to be nearly 100%

. aooyraté, plus or minus one or two deer, by the experienced men who

~

observed it.
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~ An airstrip suiteble for light planes has been laid out on one
of the level outwash plains which was available for emergency landings

| during censusing flights. .
EQUIPMENT AND METHODS

The characteristics required of an airplane whioch is to be used
1n‘chn£ua work are prinoipally safety, low oruising speed and maneuver-
ability. Since most of the planes which satisfy these requirements are
highdwing monoplanes; they have the visibility which makes them especially
. suited ﬁo this work, other desirable features will.dopenﬁ upon the methods

of censusihg to Ee.usad and the terrain to be flown over. Becauss all of
" the known methods of aerial censusing werae to be used it was believed
that e tandem seating arrangement‘would be desireble. This seating
ar:gﬁgémsntvwould enable each observer to soan the terraiﬁ on either side
of the airplane, | -

| .$he'Piper:Cub satisfied all of these requifements and so was used

in the majority of oases, the only exceptions were to experiment with a

- side by side seating arrangement in the Lusoomb Silvaire. It was found

that in ad¢ition to the difficulty of observing from the sdmo'aide. the
planes withAthat seating arrangement usually have a higher orulsing speed
than the ¢ub and for this reason are less desirable over terrain such as
that of the George Reserve. Over rough or mountainous terrain and where
the strip method of censusing is to be used, the additional speed makes
the pl#ﬁa qafbf and the side by aida'seating arrangemant'will nake

communication between the pilot and observer easier,



The landing gear Vm'ay be wheels, skis or pontoons depending upon
the ‘timq of v»y‘a'a'r";;thatithe flying"will-‘,"oo done and the,_plﬁce where the
majofity'offlapéiggsanilifﬁglmado. Aﬁj of the popular planes of the
“type previdusiy menti'bned,' are“e'a‘sily' fitted with any of these kinds of
gear, Wheels were usad ent;rely on this problem booause there was never
‘sufficient snow to permit tho use of skis and the landing field on the
Roservo itsolf made it poaaible to land on the immediate ‘area in case
of amorgonoy. _

The tally sheet usod on this problen was an albreviated type map
of the Reserve showing three prinoipgl types, the woodlands, the grass-
hﬁds and the swamps (thi."n inoluded.the seepage bogs, swales and the |
’ mm'pa).‘ This map was oonstructed in colors so that the types would be
distinguishablo at a glanoe and was covered with a sheet of transparent
astex paper upon which observations could be noteds The ‘map itself could
 have 5een.written on but Sinoevnumer§ua oounﬁs'weré to be made using the
same tally aheet and over the same sres », the repeated erasures would
.have soon dastroycd i’c., This type map is illustrated in Piglwci of
the paper, Cou::'zts_ over large areas could be made using a plat map of
the township or road maps whi;xh will show roasd systems and the more
'coﬁspiouous landmarks, ‘ |

Upon returning to the office the data obtained was immediately
transferred to ﬁ prepared date sheet (ue'Figuro 6) and comments were
‘made while the field work wat fresh in mind, This data sheet was used
so as to insurc consistency i.n the notes and so that greater speed would

be gained at the same time, -









AERTIAL DEER CENSUS NOTES

WEATHER

Dogres of Sunlighl Cloudcover Tomp.
\ Wind Direction ___
1. Bright sun le 0-25% - Wind Velocity
2, Slight haze 2, 26-50% "
3e MYoderetoc hoze 3, BEO=75%
4, Overcset 4, 75-100%
FRECIPITATION

Time ginecg lask: Type oft Deorrge ofs Durntion oft
1, Within 24 hrs, le Rain 1. Violont lo 24 hro. plus
2, Within 48 hrse £e Snow 2, Moderate 2, 12424 1vo.
Se Within 7 days 5. Blest Se Gontle Se 2~12 iuu,
4, Nob within 7 days. AQ. Glaza ' 4o Vnder 2 hrs,

Ciroling defined sroa
Strips 1/4 mile wide
Serics of overlnpping oircles
;o othﬁl' .

ondition of Vapetaiion

» Snow covered

o lce ooveraed

e Bare

.o Persgisiant losvaes
» Green leaves

« Undeveloped lesves

ype of Airplane

oat of Arplene

ine Telken

1titude of Census

jerver

camentgs

Figo 8

Mumber of Dgor geon Ine

1, Woodlend
2+ Gragolsnd
8. Svremp.

Hetivity of Deer Chocrwed

1, Feeding -
2¢ Traveling
3. Bedded
4, Cther
8o
bYe

CGround Tover

1, Saow ‘
2 ° Ice
3e Bare'
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Flight Patterns: Airplanes have been used in several different ways

in attempts to oeﬁsus big game animals, those showing the greatest promise
erat 1, A series of adjacent strips ocovering the ares to be censused.

2, By oiroling one ?ortion of the land to be censused until all the deer
are counted and then moving to the next portion. This is continued

until the entire area is ooﬁsused. 3. By flyihg 8 eeries of overlapping,
eliptical circles over a predetermined strip. Several of these strips
are covered to oensus £he entire area. These methods are illustrated

in Figures 7, 8, and Q'respeotively.

In addition to these methods, attempts were made to make coumte
framn high altitude with binooulﬁrs, from three sets of complete aerial
photographs of the Reserve from different altitudes and with different
camaera angles and the airplane providing supplimented date to that. )
obtained by a ground census crew,

A digoussion of each of these methods is made in the following

rages of this paper.
TECHNIQUE AND RESULTS

Censusing by Stripst* The eirplane was flown up tho.miﬁdle of
each of eight strips laid off on the Reserve in a north-south direction,
'These strips were each approximately 1/4 mile wide and 1 mile lmg and
were looated by landmarks easily seen from the air, The length was
determined by the distance'aoross the»reserve; the width was chosen

because it was believed that 1/8 mile on each side of the plane was the

maximum that could be scanned carefully, This system gave ocomplete

* This method was used by Saugstad in North Dakota and by Brieckson
(unpublished) in Minnesota, with slight differences in technique,.



ocoverage of ﬁho ‘enolosvur_o'o '

» The qensusingwat done from 376 feet above the average terrain
level., This elevation was i;coﬁmopdod by Saugstad (1942) and seemed to
be the point where the two lim:lﬁmg factors seemed to balence. These
factors are the apparent vsl.)eed of Fhe’ piano over tine ground and the
apparent size of the 65:]”"& ‘I-:'o»“oaf ,séen (the Tap‘parmt speed is greater
as the distance to .the gr'etmd becomes less and the size of an object
appears smaller as ‘che distanoe to it 1noreases)o This height was
used far all the low altitude methodu used in thls problem,

A1l of the counts made by this method were made on olear and
relatively oalm days during the last three hours befars darke This time
¥as selected duo to ths inoresse in deer activity during these hours,
Results: The ommta obtained on eight censuses were low and extrmly

veriable as shovm by the following tables

—

_ _l?g_t_o_‘ . Noe of Deer Prosont No. of Deer seen Percentage
Do, 4, 1948 88 33 3948
‘Feb. 5, loap%s e | 0 .- o
Febe 6, 1949 e o 0

Febo 8, 1949 | . 60 o 0 o
Feb, 19, '1_94,9 . B9 1 . W
Yaroh 15, 1949 8T 3 B3
March 21, 1949 — | Y . 21,0
April 19, 1949 o ‘sf?.f o 18 © 31.6

w 'l'his oount was made when the air was windy and rough and the observer -
beocame airsick causing the census to be discontinued after four of the
aigh‘h strips had been trnwraode
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The oounts made.in the spring months seemed to produce better
results due to the faot thet the deer ware comiﬁg out on the grasslands
to feeds As shall be showm, thisAhas proven to be true in each of tﬁe
low altitude mgfhodg, where direct counts were used.

Of the 67 d_eer‘- seen and tallied by this method vonly 13 or 19.4%
were seen invthe'wooded or swamp areas.. Thig is & very low number of
deer seen 1p ﬁheae ereas beoaus; during the winter months, by far the
majority of the popﬁiation'were found in areas of heavy cover,

‘The failure of this method to produce consistent results seemed
to be oauséd'by the speed of the plane over the ground and the faoct that .
the observers did not have sufficient time to thoroughly scan the area

though the slowest plane avallable was baing used.

Eigh_Altitudo'with‘Binoculargf An attempt was made to goan the ground

below from an altitude of 1000 feet using binoculars to aid the vision -
of the obﬁerver. It wes found that even when the location of bedded down
deer was known théy could not be seen franhthis altitudes This was due

- primarily to thetfaot‘that the engine vibrationhprevented the observer
from holding the binooulars still, It was also believed that much
territory would be skippéd because of the limited{field of view through

the glasses, Thig method was discontinued after one trial,

Circling a Defined Areas Nine rectangular plots were located on a map

of the Reserve which were roughly 1/3 mile wide and 2/3 mile long. These
were laid out,éo that conspioucus landmarks would serve to define them

to the aerial observer, Continuous oircles were mede over these plots
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until it was believed that all deer present were seen and recorded,
then the process was repested with the next plot.

The technique used hera'waé given in print in the Quarterly
Prorress Report, Wildlife Research for the period, January lst to March 31,
1947, State of Illinois, and had been successfully used on the farmlands
‘of that state where the deerherd was known to be locatede The method was
especially appliocable to their state because each “lock or plot was
defined with fence and hedgerows and could be censused witﬁ no danger
of repetition in the countse.

Results: The partiocular ndvantage of this method was that each
paert of the plot was exposed to the observers from several different
angles and several timeé when an observation was made it could be checked
as many times as necessary to obtain a complete and accurate ocount,

This method gave good results in comparison with the strip method
but resulted in loss of time because the plots were usually covered more
thoroughly than the situation called for. The counts are verj low but
fairly oonsistente This lack of numbers is believed to have been caused
by the fact fhat the four oounts made were during the coldest weather of
the winter and the deer were mostly found in heavy cover which didn't
permit good ohservation. This method was disocontinued when the following
method.was started, howe#er, the results of the censuses made are recorded

in the following table,

Date No, of deer present No, of deer seen Percentage
Febe 5, 1949 60 9 ’ 15, 0%
Febe. 6, 1949 60 6 10.0
Feb, 8, 1949 : 60 8 13,3

Feb. 19, 1949 59 11 18,4
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Series of Overlapﬁing Circles over a Strip: This method is a refinement

of the previous method and resulted in the most acourate and consistent
results with the oonditions of the census ohanglng only in the time of
yesr in which they wore made,

A series of overlapping eliptical circles were flown'moving BCross
the Rqs?rve in suoh a mamer as to cover each part of the strip at_least
- twioe. These oiroies were oonfined to predetermined strips, 2/3 mile
wide, Whiéh were establidhed in a north-south direction across the
Reserve.',anh part of the terrain could be seen fram several diffefent
angles with the plane steadily moving up the strip so that little
additio;al time was wasted in repeated circles. If an observation was
made which required oheoking, the same cirocle could be reflown'iithout
interrupting the oensué. In open areas where large amounts of ground'cguld
be clearly seen or in places where deer were not likely to be seen, such
as extremely wet areas, the circles could be made larger so ms to cover
that section more rapidly, Tho-circles could be made smaller and the area
‘covered ﬁbre slowly if the likelihood of seeing deer were increased.
| This teohnique had been used in Colorado by L, E. Riorden and
published in the transactions of the 13th North American Wildlife
Conference. Riordan flew over rough terrain and his altitude veried with
differenoeg in the ground elevation, He counted only on the leading side
~of his oirele which was over new terrain, however, in this problem it was
used at a‘oénstant eltitude and the deer were counted on the leading edge
of.tha oircle and checked or recounted and’£allied on the last trip across
that portion of the stripe Fo attempt was made to set e limit om the time

taken to census the Reserve, instead the time veried with the number of
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'obsefvations made, the time necessary to chaok those observations and the
ease of spotting the deer. N
| Rasultst"Becauso this method wes derived from the oircling method
‘it was used in only the latter part of the field work-and thus a small
ﬁﬁmbqriéf cenéuses were made; The results obtained were quite consistent

and the counts muoh higher as is shown by the following table which

shows the resulte obtained on each census made by this method.

Date - Ho, of deer present ‘No, of deer seen Percentage
Maroh 15, 1949 S 3 34 . 59%
March zi, 1949 87 ’ ,29 51
April 19, 1949 87 31 54

It is the belief of the author that the improvement in teohnique
was only one faotor contributing to the improvement in results. The
other being that these counts were made in the spring when better rasults
are almost §ertain over this type of;terrain.l The deer move éut into the
openings early in gpring which Qontributed to the ease of censusing
them from the air, The influence of the spring season on aerial censusing

will be discussed later in the paper,

Aerial Photographst Three complete sets of full cove}age aerial photo=

graphs were taken, obliques from 1800 feet, vertiocals from 3600 feet and
snother set of vertioals from 7200 feet. They were taken on Tri-x pan
£ilnm with a shutber speed of 1/220 of a second and a lens opening of f 22
on the vﬁrticals end f 16 on the obliques, - The camera used was a Fairchild
aeriﬁl oaﬁgra mounted througﬁ the floor of the airplane and which took

a negative 7 by 7 inches in size. The airplane was a 1932 Stinson, a
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four.plaoe, high'wing monoplane which cruised at an a;rgpeed of approxi-
mately 100 miles per hour, | N

The scale of the obliques cannot be computed due to the fact that
it will ehangc.as ‘the distance from the camera changes, however the soale
of the veritlcals was 1 to 5,236’on the pioctures taken from the lower |
altitude And 1 %0 10,472 ontfhoao.taken from 7200 feete The photo# were
taken between 11 o'clock A.ﬁ. and 2 o'clock P M, on March 15, 1949, which
wes the day following e snow storm which left from 2 to 3 inches of snow
on the ground. The vortioale ware taken with a 50% and overlap in order
‘to provide stereoscoplo ooverage and were soamned under a 2 power lens

gtereoscope.

High A;tifude Vbrti§a19! The small scale of the wertiocals taken from
T200 feot made an objest 8475 feet long, actual size, appear to be only )
.01 inch 1ong on the photograph. This made any degr appearing on the
photograph, only 006 ipqh long and made it unlikely that an& deer would
be seen and recognized except under the most perfect conditions. No deer
were seen on these photos, in fact nothing was seen which even resembled
a deer, The soale of photos from this altitude is to asmall for Qfe-in

censusing, Figure 10 is a sterogram of piotures taken from this altitude.

Medium Altitude Vertioalss The photographs taken from 3600 feet made an

objeot 4,38 feet in size appear o be .01 inoh- in eigze,:thls when magnified |
twice or more times makes it mueh more likely that & deer will be seen,
In gseveral ocases it was believed thet smhll groups of deer were seen but

sinoé they were in the woodlands and the shedows dimmed their outlines,
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hand cemeras oan readily be used as an aid to counting numbers of animals
in large conocentrations. This has been done with waterfowl in particular

but it has been successfully used in counting deer consentrations in

I1linois.

The Airplane in Cdmbingtion'with a Ground Censust*** The airplane was

used to observe andvplot deer movement occurring as a result of the
activities of a census orew on the ground., This data was used teo
suppleﬁent thet taken by the grgund crew in obtaining the minimum
population of deer on the Reserve. |

| The sdvantage df the airplane in this census was thets (a) It
could take the place of several groﬁnd observers by gathering daté-from
wide-spread looations. (b) It»&ould often lovate animels not otherwise
seen and (c) it could trace indiwidual groups between observer posts.

A minimum count of 47 deer was caloulated for the Reserve,-from
the cambinatioﬁ of deta obtained by the ground orew and the aerial orew,
this figure is 83% of the total/number of deer present at that time. |
The census used was the only one of its type attempted and gives emphasis
to the belief thatllarge areas could be censused by this method, within
10% of the actual populetion, with an experienced crew, ,This count would
alweys be low because of‘the fact that it is a minimum eount so thet witﬁ
consistent results a factor could emsily be worked out to provide an
acourate total counts In regions where fire trails block out reguler
sections of deer renge or where lines of visibility will bisect the

census ares, this method will be especirlly adapteble,

***3 detailed explanation of this method will be found in the thesis
written by Tody (1949 MS),

v
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Special Factors Affecting Aerial Census Methodst

Observer—Experichoet There are two principal reguirements of an observer
in aerigl sensusing, they ares (1) Previous aerial obsgrvatian ixporience
and, (2) Familiariaﬁtio£ iith.the habits of the animals to be oensused.

ih this problem onﬁyobserfer'wgs_uqed in all except tw& of the flights
and it whi noticed that definite inorease in numbers of deer geen, was
reocorded on tﬁg»flighﬁs teken with the experienced observer. The -
prinecipal dbservér,hnd spotted‘on four previous oensuses,‘had had con-
sidersble previous flying experience and wes familier with the habits

of deer. The other observer had had ho previous flying experienoe and
had only observed deer from a cer as he drove through deer country.
Because of this irregulariti in the counts this data was not used in the

compilation used in the previous tables.

Pilot Experience: 'Notbonly must the pilot be an experiensed flyef but

he must alsb know the aregbto be censused and know the habits of deer.
On strip counts he must not‘only fly at low altitudes and keep himself
orientated but ha-ﬁuut act as an observer, In the ciroling methods his
job is oareful fl&ing and orientetion with less emphasis on the observa-
tion. if he getn‘out of his area or off his strip ﬁe nét only misses
possible observatlon but he may duplioate some others, this error may be
of such a nature as to be cdmpensatory;but it is doubtful, .
Pilotkexperienoa may not be quite as iméortanﬁ in areas such as
is found in the leke stetes as in some more mountainous areas but sin&q
low altitude’flying is dangerous at best, it is a factor which cannot be

over looked,
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Ves!-titivq Cover Types and Diatribﬁtions One of the greatest factors
,oontri-bu‘ting to the failure of the attempts to census deer from the air
in the lake states has been the existense of heavy ooniferous .vegétation.
In most cases these largo ooniferous forests have scattered small spots
of open land through thom, these spots seem to be the plaQGS‘where a
factor cen be worked out which will give & figure close to the aotual
populatidn of the aresao | |

In the spring the deer ocome out into the openings to feed on the
new sucoulent grasses, th;ia faot correlated with the ease of spotting
deer qri the open areas has made the spring ocensuses teken on this
pfo‘oiem produce the highest and most consistent countss The sbsense
of snow in the spring 1s not a great disadvantage as may be believed
sinco' th; best resul‘b‘l,‘.(thos'o takep.in March and April), were taken
without snow oavéi. | | | | ‘

Eighty=-four per cent of all the deer seen during the flights
made for thls problem were seen on the grasslands, Only 32 of the 202
deer tallied were first seen in the woodlands and swampa,. this indicates
that a good ocensus ocan only be made when there is good interspersion of
open lands with wooded lends,

On the George Resme there is little coniferous vagetation but
the 'large grorves_ of oaks which hold persistent leaves through the winter
gave poor counts in these portionas The tangled masses of poison sumac
and temarack in the swamps allowed 1l deer to be seen during the winter
- months while only 6 deér were seen under the oaics » Sinece the leaves hafe

dropped in the spring 15 more deer have been seen in the woodlands. Even
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with a large peroentagebcf the Reserve covered with dense vegetetion,
there have been cmsistently high counts made in the open areas this
springe. | '
There 1is no doubt'thgt thosebscattered open grasglands not only
-pefmit a higher count of déor but tend to reduce the amount of veriation

in these counts.

Weathorvand Seasont A very low percentage count of deer on the George

Reserve was obtained during the winter months with the cne exception of
ong count made when the deer were being moved by drivers on»theuground.
On this oocasion approximately 50% of the deer present were seen, These
winter oohntsvrangéﬁ from O on three occasions to 11% on ome oceasion,
The spring ecounts prdduoad better results especially w&th the method of
over lapping oircles which produced counts of 54, 59 and 51 per ocent, the ~
strip counts made invthe spring also produced higher counts thoughvper-
centage of oounfa ranged franm 5.3 to 31,6, There wes absolutély no
duplicatibn of counts oﬁ'deer‘because of the fact that they were obsarved
in small herds in openings to far apart for them to oross between observa-
tion times, |

This improvement in resglts seems to be czused by’thrée primary
factorst (1).The new suooulent grasses in the openings sre the principal
source of food for whiletails in the springtime, (2) The deer are more
easily seen hecause in ocoming out oﬁto the openings they are forced to
bunch up iﬁ greater numbers meking themselves more obvious to the

observerse. (3) The length of the daylight feeding period is incressed in

the springtime so thet mote time is allowed for censusing,
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The weather pleys an important pért in aer§a1 censuéing not only
in that it determines whether or not flying can be' done but because of
its influence on the movements of the deer. Warm, calm weather is
usua 11y aoéumpani;d by'greater deer movement while cold and etormy
weather will find the deer taking oover in the heaviest vegetation
availgble to them, »81ﬁ§¢ 1% is true that white-tailed deer oan be
expacted to do the unusual, this natural behavior must be taken into
oanaiderqtionnwhcn‘aeriél censusing is being planned,

Spring is the only time of the yea:? which brings all of these
influences to bear on the deer simultaneously and it is a logical con=

olusion that this time of the year-will produce the best results,

Time of Day: The aotivity ofAdeer is the greetest from a few hours be-
fore sunset until e f'ew hours after dawn this allows only a few short
hours of daylight when merial oensusing is prectical. Sinoe the number
of deer seen is partially dependent on their movements and thelr grestest
movement oomes at feeding time, the best oensus times are during those

few hours Jjust bafore dark and just after daybreak,

Airsiokne;s: Among the disadvantages of the aerial census’is~the

tendency qf tho cbeervers to beoome airsick. The oircling methods of
oensusipg seem to lncrease the tendency toward airsiokness, this cuts

into the efficlency of the cbserver if not oeusing postponements Chewing
gum or intense outside interest seems to be the best methods of prevenfing

airsiclmess but no sure method of prevention is knowh.

The Reagtion of Deer to the Airplane: The reaction of the deer on this

study erea is probably dissimilar to tlmt of the deer on other areas
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due to the faot that the Reserve lies in the flight pabh of the oamercial
planes flying to and fram the Willow Run Terminal, These planes pass

over severel times per day and at night at altitudes of less than 2000
foets In additlon to this the Reserve forms part of the practice erea

for students training in‘light planes at én airport one mile away, It

is belleved thet the deer have Seoqmé accustoned to 10w~flying_piaﬁoa to
the extent where they now pily little if any attention to them. On

several ocoasions, when the déer were oSserved feeding in open areas,
speoial ﬁttémpts were made to frighten them by diving down to within 100
feet of the feeding groupe The usual response of the deer was to raise
their heads and look for the source of annoyance or by rnhning a few

yards and then looking baock but never did they run from the immediate
vieinity or';ontinue to be conocerned to the extent that’thqy didn't

rosume feediﬁg almost immediately,

Two investigatofs have written about the reaction ‘;)f game animals
to airplanes, Davenport (1948) repc;rts that elk are not disturbed by low
flying planes. Baugstad (1942) says, "when flying over a herd of deer,
deer will do one’of‘three things. They will pay absolutely no attention
at all to the plahe, thby'wiil Jjust show a very mild‘reaction. or tho§
will get very frightened and pull out in high gear. )

“Wha; the plane is right opposite them, the deer usually heed out
laterally or»dirqotly'awhy fram the plane, When the plane passes over
them, they begin to turh'arognd to see where it is going. The result ie
they will run élmoat in a oirocle. They don't d;soribe a-perfbct cirocle,

but in general they tend to run out and come back at just sbout the{place
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fhey were at, whioh leads us to belleve a lateral movement whi‘le we
#rq censusing deer ia,n_of impoftant, except in eXtreme cases,"

It was hépéd that smn§ noise maker éould ‘be devised and attached
to tb_piané which would startle the deer and inake them run in order to
observe their faaotion as well as cause movement which mhi serve as en
ald to spotting {;}am,»'hbmw,' none was oonceived whish would 'b_e'
applicable to the situation and which could be sasily attached to the
plaﬁe withotgt‘int_e'rf‘erigg with the flight 6hafaeteristios of the airplane.,

Cost of Aerial _}Cansusir‘;g"t‘ Thé cost of aerial censusing is very low in
vproportion to‘thq ar‘eavywhioh’ oan be covered, This encloswre can be
censuged in 20 minut_ei, aoctusl census time, by the method of overlapping
‘oiroles, The cost of tha airplane for thet period of time was $3.66
whioh m§ans_ a 'obst for‘th.o aotual time over the reserve of less than
‘2.00 per section plue the nées‘ or salary of two men. Baugstad (1942)
figures that thoi,_f degsua. oosts amounted to $5.50 per flying hour and he
figured inihe oost of the observers, a s'ervi.oe unit, and inaurano_o.‘ This
figure is probaf)‘].j-lm'z‘_ than at the present: time simce _hié figures sre
based on expenses at prioes prevalent in 1941 end 'Ehey did net ix.xcludo_:
the ocost of;fhe airplane and pilot which he found to be $6450 to $7.50
per' hour, At ten to fiﬁ%‘ecn‘minutel per aeo'bion, doing e 100% cén‘sus,
this prioa is still oensidercbly lower then most relisble methods of
censusing; with 28% covevage it will be found to be much lower than any
other methqu. L o
The oxponsoﬁ on this problem were r;ot oarefully computed because

the only éctual» expense was the remtal of the airplane. The observers

Were ‘other graduate students and the _flying wes done by the authar, The
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expense of oensuaing other areas will dépend upon the amccessibility of
the area to be:qepsused,‘whethbr the plane has to be rented or is ovmed
by the organizition doingvtha‘oensUSing, and who the pilot and observer
are to be, if they are Qﬁployeesvof'the organizgetion, if so their rank,
or if they are hired to do the oansuaing, and last but not least the
method of censusing to be used,

» The faotors 1igted on the previous peges are thosewhich will
influence the'depdbdability of all direct counting methods and must be
| taken into consideration by any one attempting o census of white-tailed

deer and are especially applicable under conditions similar to those
found on the Edwin 8. George Reserve..

The'§o§dracy of ths(ognsus will depend on all these factors plus
the ability of the pilot and cbsérver to produoce consisteﬁt counts to
which a faotor oaﬁ be apﬁlio@ to compute the total population, In -

various areas it is prbbabla that a ground drive will have to be made

in order to establish the factor to be used in areas of similar vegetative

oonditi ons and on céunts teken at a standgrd seagson of the year,
It is the belief of the author that the airplanes place in geame
censgusing is not well understood and it is probable that the airplane

" ocensus will begomﬂ_ah extromely valuable tool in wildlife managemant.
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STMMARY
This problem is an attempt to evaluate aérial censues methods of
big geame an&to attémp‘b to dissover a method which ocan be used
to malke obmple'be oounté of whi'be-taileﬁ deere
'I'ile study area was tha Egwin S. George Reservev,‘ a 1268 more tract
of land in Liviﬁgston 'cotmty, Michigan. '
The Reserve is énqidséd in a deer proof fence which gllcwﬁ an
acourate knowledge of existing populations, This known populatlon
is used as the basis for percentage ffgures obtained on the coumts.
The low altitude methods used in censusing weres (1) The strip

nmethods (2) The ciroling of a defined portion of the Reserve until

"all deer were counted and then moving to the next portion,

(3) Overlapping circles over a defined strip, These methods were
all flown at 376 feet above the average ground level,

Additional methods tried were (1) Full coverage aerial phdtographs.

(2) High altitude with binooulars and (3) The airplane in combination

with & ground census orew,

Eight oensuses were made using the strip method and resulted in low
and inconsistent counts., This was due principally to the speed

with which the plane covered the 'gmund, not allowing c.omple‘be
observation,

Four censuses were made by the method of cirocling s defined area.

These produced fairly consistent counts but they were low in percentagg
of total populatione |

The series of Wérlapping oircles method was a refinement of the
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previ‘ous method and resulted in the highest and most ooﬁsis’cen&
resultss These counts were all within 8% of each other and all
over 50% of the total population,
The full coverage aerial phefographs were teken from three altitudes,

1800 foot cbligues, 3600 foot'verticals and 7200 foot verticals. The

~verticals had 50 per cent overlap for stereocsoopic coverage and wers

found"tvo be at to small a scale though the lower ones showed

possi?ilitias if the scalg hatvi. been slightly lerger and the day on
which they wera téken had been slightly overoast, The obligues
veried to much in soanle and the shadows were to dense to permit
identification of deer on the photographs.

The vibration of the plane prevented the observer fram holding the
binooulars still enoughnto observe daeer fi"om 1000 feet. This methed
was only used on one oscasion,

The plotting of "mwemnts of deer fx'om~ the eir was mécesafully used
when cambined with the date oolleﬁted'by a 'ground oensus ofew to find
the minimm count of deer on the ares. The minimum cownt was found
to be 83% of ‘chg tqtal' numbar presant and this method is believed to
be soourate to 9‘0% when used with an experienced orew, . |

Spring oounts on the ‘opsn grasslands produced the best eounts on the
Raserve.: Thia is due to more favorable weather, the existence of
food on these areas in spring and the incresse in length of daylight
feeding time at this season,

The requirements of the airplane are primariiy slow oruising speed
ard safety and good visibility, with most other things a matber of

preference,
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14, Experience of both the pilot and observer in this type of work will

15,

produce highér counts then when personnel without the experience
is.used. |

The oost of censusing cﬁ the George Reserve was approximately $2.00
per section not counting the wages or salary of the pilot and

observar,.
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