


INTRODU~I Cii 

The vhite-t&iled deer (Odocoilous vir inianus) h an animal of eco,,, 

nomic and s•thetic value. Laws enacted to protect dee:r and the develop

ment of favorable habitat following the large lumbering operations of the 

late nineteenth and earJ..y t"«entieth centuries i1.ave allowed deer populations 

to rbe to a high level. ,\t the present~ fa:vo:t'able habitat is rapidl_v 

being destrO"Jed, and the habitat created b:r lu.':lberin~ is, in many ares.st 

growin~ into :nature forests. '!'hese problerr.s are fo:::'cin!! bioloo;ists to 

stud;r lii~J:ting factors of deer populations so, thrcu::sh conti·ol, deer popu-

latioos can be :naintained at a level h'i."{h enour,''1 to s11ttsfy sportsmen yet 

.. Lw eno1,.1gh not to exceed the li'llitin~ factors. 

advent. or' inclement winter weather causes wrlitetaiJ.s to seek cover in ru1 

to the o.,ler-·winte r survival 

iense cover 1,rovicled by a mature swamp coni:'er stand, S'.J.ch an EU'efr :s 'J 

"r,e:nlock-hardl,(ood" yard located in the li11.ron :..ounta.in Chib, nort'1ern '',c·-

·:i,uet.te County in the Upper 0enn:tnsu1a o:' r'ichigan. 3:-,elter tn t~i:.s :ra.r;: 

':'his t:rpe of :rard would appear to differ not onl,v in cover 2017:Dositlon 
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Di:sCRIM'IO?i OF THE STUDY AREA 

The Hw:-oo Mount&iAs ~ a :rmge of granite hi1l1 rising a maximum 

(Smith• 1929} ® The deer ye.rd ia in a fringing a:riu. one to four mile11 

The study area :h located within the Huron Mountain Club located 

approximately ten miles weilt of }Hg Ba;y in northern Marquette County in the 

Upper Penninsula of' izichigan ( Map 1). At the time of ma.xim'-k--n concentre

tion the deeJr yard comprises an area trom the base of the 'h1ron '.'cuntains 

to the shore of Lake Superior~ west o.:' ]owe LaJte tio the Li ttl.e 1Iuron Hi ver i 

and east to Ca.way La1'.e ( Me.p l). 

The zrard can be subdivided into three diffe:::-ent regions accordin;;-, 

to cover type. n.:'he predominant cover is a 11emlocl<.-hardwood ~ype. '1':-iere 

used extensively by the deer. 

As one car; see from the map this is a lar1:;e yard. In order to save 

time and for convenience most studies were conducted in an area encorroass-

ing Pine Lake t Rush La..¼:e, and .Jensen I s swarr.rp. The three different cove" 

types are represented in this area.. 

is interspersed with red rna'Ole ( Acer rubra). s\15sar ::1e:ole ( P.cer saccha:!."an.;, 
- ,~,_,,,_,,_._. p .,.. -----------.. ---

!.~an.a) and some oak (3uercus rubra) comprise another area. '::1he a'..rrurrp 

area contains cedar (Tp_aja occidente..lia) t tag alder (~ ~) Md 

hemlock. 'I'hi;i is by no mewis a complete description of cover SJHd,es Pound 

:.ri·':.hin the yard. A otudy of the cover and unde:rstory species 11e..s not been 
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The climate b characterized by great t'luctuations between su,.rri.:ne:r 

M,d wint~r temperatures. The average ,January ter:rperature is approxic1ately 

of water surrounding the atate. "clills ( 1941.) states that narrcrw ban,is 

marine climate most of the year. The lakes seldo:n freeze over ent:ir"!ly, 

s:10re of Lake Superi!l:r do not experience the .ieve:re c:old that urev!'lila 

:'arther inland. 



SNOW CC!fDITIONS 

At s~ lignific~t ~th ~d at a certain dt!gree of flutfinei:ui, 

snow becomes ~ ~chanical ob~tacle hindering the movement of animal!>. 

Thh hindaring of move~nt depends not ooly on the peculiarities of snow 

cover e.g. ite supporting ability, or in other ,,;ords its re::dstance to 

compaction, but also on height I w .. ,dght, anci also morpholocy ot the ext~w.

tillrl!II of certain orga.nfama ( 17ormozov, 1()46). 

Verma ( 1968) states that two cEmati c factors, cold weather and 

snow pack conditions jj cause the ;;re ates":. ph.ysi cal har(3ship upon cjeer durin3 

t11rough deep so.ft sncr,r to ,;,;et :Pood. 

WM attached th:rou,;h holes drilled at the ton of the tube sc i•: :.:ou]d 

'2o use tne snow compaction gua,~e i:, is lowercci ,mt:tl its tiasf: ~-"'st 

t.ouches the snow' and then :released. 'L'he distance :t drops re1)1·esents t""" 

support factor o" the snow from a vertica1 force of about 3 l')s, oer 9q,.:i· 0 

inch. Verme reported t'1at, in use, t:1e dista.'1ce deer sar;k snd t:"11'! E.ata:l'>'= 

the isuaise dropped were quite si::1ilar. 



TEMPERATURE AND WIND CHI LL 

D.:!er Naeiv~ proteot:loo from lO'W' temperature and wind chill within 

a deer yard. Under covsr of a forest tempere:tureB may be 2° F wanner than 

in the op~n .. Robim100 (1961) obeerved dgnificant temperature dif'fo:rences 

between optnl h!ilbitat end dt.!HlH habitat. Ozoga ( 1968) fo..md that w:Lnd flow 

an opening. In this particular :rard temperatures are also :noderated b:, t'1e 

proximity of Lake Superior. 

Due to a lack of ~q_uipment, no temperature or ,.,rind chill rea.d:i.n-!S 

were taken in the winter of l962-6q, !Iowever, I feel a f?OOd co:rrparison 

could be made by comparing terrrperat;;.r,:H~ in 118.rquette and t~1mH:> of' the '.:;ount:, 

airport and relating thie to temperatures within the yard and at so:ne 

+and point of higher elevation. 

'A couple of :recordin1s thermographs would be helpful. 
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DEER MOVEMisNT 

Three upeatt of de~r moveMnt are being atudie,. These are: (1) 

factor~ l•ad.ing to carne:iltr&tioo of deer in the ~ard, (2). movement of deer 

within the yard, md ( 3) f~cto:n leading to di!l:peruJ. of the deer. :{ope"" 

fully a fourth factor cm1 be ~tudied. I am attemptin~ to determine the 

total range of the deer in m atter:1:pt to dis covtn· how la.r~e an area the 

Low temperature md/or 1mowfall seem to be sifsllals ·tor deer to 

start mo,ring .toward their winter yards. 1! amerstro,1 and Blake ( 1c;;:n) "'e lt 

that an average weekly tem:perat,ire of 2,) 0 v started deer mcvlng tmn:,.rd the 

yard. 

depths reached l2 inches. In the Huron t~ountain CJ.uc deer were :i.n th!:' :'ard 

'.;o b@tter study the movement of deer within the ya.n~, a.rd in boi;,e of 

learning where these deer come fromt I initiated a colla.rin?: program to 

tag the deer. I obtained deer collars from District Game :Holodst n:i. cr: 

Aartila and begm coll&ring in l'.i'ebrtHlJ::' 196,1. 'I'he collars a.re an auto

matic '13.agging device designed and described by Louis ,T. Verroo ( l)'S;'), 

The device is basically a snare modified to include a collar ·.,ii ch 

locks securely l'tbout the animal's neck. '":'le snare is desi1sI1ed so that 

collar bears a. numbered tag for inentification ( "'ig. l). 

The collars were set a.long well used uunw~rs end hung between t·,o 

closely spaced trees ( Fig. 2), 'I'he lowest point of the snare • .. 1e.s ahout 

15 11 above the ground. The anchor wire was filed about half\,,,.~, throu,~h 

near the tip of the snap. This allOW'ed the deer to pul.1 free after bein,g; 
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23 green coll~ wer@ put out around Pine LMe and 25 red collars were put 

ft,J!, another indication of mover:1ent ,.tithin the yard.t I correlated sin-

gle vs. muJ.tiple tracks with snow depth. 'fracks crossing th,c; Howe LMe 

road ;;ere counted while driving the encwmobile. Only tracks crossing the 

road were counted since after several t:d.ps 1xp and down the road the i'lnow 

became packed and deer cu1ed the snowmobile tre.ck;, M a ruw,rav. 1-'hen the 

number of multiple tracks is 'jrea.te:r than the number of sini,sle tre.cks t'le 

deer are utilizing pa.eked trails t"ather t!'l.an W'anderin~ about on their ovn. 

;',eer movemt?nt also see,na to be related to browse utilization. J\£; 

preferred brovse is used up the deer 'nove into areas ',.fhere starvation t,ccws,, 

than nothing at all. 

ciepth • 

8 



3/ snap 

1/211 

braided 

s,.xpport 
·..rire 

ro-pe 

l 

runway 
) 

5./ 



DEER BEDD!l'i G 

Ssvaringhaua ( 1963) found that when deer yard they seek are~ of 

heavy cover thai; provides them m~imum physical comfort. Robins on ( l96C:) 

ha.a shown that penned d~er are sensitive to winter weather ~~d bed in 

niche! which provide tha most favorable microclimate available. 

]eer beds were analyzed by the !'.)oint q_uarter method in an attempt 

cause of densi t:: of cover. 

3ecause of a lack of equipment, no actual :ni cro~l"irnati:; r1easure~ 
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BR<JISX PRODUC'TICft AND tJl'ILIZ.A.TION 

Bl'@WIUf \ltilisatiCD vu MUured b7 Alt cc WeeJtover in 1968,..1969. All 

•peciH ot brow••• u.tiliHd ad not utilized, w~N meuured in redom11' 

•elected. plot,. '?he plot.~ YtU•~ 2• rl& x 10• loog x 6' high. All browsed 

tvig• were c~tirui ad th~:n all tmb:roWl$EHi twiga were comted. 9 clipped~ Mld 

weighed.. Thia i.nto~tioo enabled. him to compute the percente,ge browse 

utilized.• tota.l browae removed and theoretical total browse (T&ble I). 

Since there hes been little lumbering in the Huron Mou."ltain Club the 

hemlock ... hudvood forHt appe&rs to be M even ... aged stand. The forest floor 

is open and parklike. The mature forest stand and dense canopy allows little 

light to reach the tore1t floor so growth of an understory is impeded. The 

browse tha.t does occl.U' appea.rs to be clum:ped and not random.l:y dispersed. 

The brWfH:: is found in 11Jmall clearings or a.long road!'l. 

In December, at the start of the yarding period• browse productioo wa~ 

very low ... only 10. 7 lbs. per acre. By I~arch 80 ... 100% of most palatable 

browse had been utilized. Because of the low production, high utilization, 

and high population in the ya.rd many cues of starvation could be expected, 
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Hemlock 
c~a~nli1 ~-... 

88% 
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ISIR MOR'l'ALI'l'I 

Through the cour~e ot th~ 1968,..69 vinter • 20 ooa.d. deer were reported 

{fable II)• W~11tovE'llr I.ad I t0w1d 4, club guu~ raported 4t Stuart Bennet 

found 8, Ra.lph H.ovell 1 1 1.ad John Voght 3. Of thelje deer 12 had 1tarvedi 

2 drovned• md c~~e of de&th wu unknown ro:r 60 The1Ht find• were not the 

re1rnit of M organized tHUCh but were mo:re or le~s by chmce. A110, one 

deer that ',l&t ~eu death wu run dow on foot t caught Md then :released. 

Thh deer wu in m ~dvmced 11tag(!; of malnutrition. It h1,1.d lost control 

of ita hind qu&rte:rs md fell ~eve:ru time1:1 du:rin~ the chase even though the 

surface on which it vu running wu fir.:n. 

Other inr1tmce$ of deer mortality were reported but details such a,l!l 

~e ~ 1:.ex, cause of death• imd date of death were not known so these dea.ths 

w-e:re not :recorded. 



3. 

FOUND IN 
( 

J * Hendrlcksoo 
Clll.US~ o:f de a.th I w:iknffirn 

001 b11:ihind ,John~on•1c reddenc~ 
Found by: A.J. Wast over 

J" Hendrick100 
Cause of death: starvation ... marrow 

f~t content .. les~ 
thM 

oo: t>ine L3.ke boathouhle$ 
Found club 
C&u~e of death: drCMned 

Location: mi ddl.e of Pine La..lte 
Found. by: club 
Ce,~fll de~th: nutlnutrition ( 1tar-

vatioo - marrow fat 
content$ less than 

Locatioo: l'!WWtain st rerun 
,:;,ound by t club guards 
C1:1.1.We of de Iii.th i un.k.nown 

Location: oo road, Pine River bri 
Found by: R. Howell 
C111,W1e of death: ~tarvatioo ... nu:i,rrow 

fat content .. len 
ths.n 50'.% 

Loeatioo I white on Pine L8ke 
Fo~d by1 .:r. Hendrickson 
C111,w»e ot' de&tb.: unknown 

pound 
P"~d 011 club guard 
Caus~ of de€!1.th: unlolown 

Location I club :ro~d, old farm 
Found. by I A.,r. ·west over 

,T. H,.mdrickliJOl:1 

15 

Sex: Mali! 
Y?e,wn 

Sex: wemale 
Unknown 

Sex: Male 
17a•,rn 

Unknown 
UnknO'W'n 

Male 

Unknovn 
Unkn O\ffl 

s e X l l]n}r-..11 O',m 
Age: Unknown 

Sex: Unknovn 
Ag@: T:'a,wn 



12. 

13. 

• ~· 

15. 

16. 

17. 

18. 

north ~nd ~l,te Sex: Male 
Fow,d by: s. Bfflmet Unknown 
Caus• of M$.th: 1£tuve.tioo 

north end Lake Sext Mille 
s. Beru:u11t Fa.rt\ 

CaWl!e of Math: 00 

north Lake Sex: Male 
s. Bennet vavn 

Ca.Wile of daath: ~tarvation 

on: !'JOUth end 'f ' va.Ke Sex: tlnk.'lO'Wn 
F'O'Wl d. by: s. Bemnet Unlr.nOW'n 
CaWH!! of death: drO'\,I!led 

Location: south end Conway Lake Sex: Fem.ale 
F'owd by: s. Bennet J'awn 
Ca.Ule of death: starvation 

Location: west side Conway Lake Se 1v':a1e 
Found by: q 

V 0 Bennet ~a:...rn 
Ct<.Ule of death l starvation 

Location 1 west dde Coo1rey Lake Sex: Unknown 
vound by: s. Bennet CnZ:,nown 

Cause of death: starvation 

Location: west side Conwe:y Lake Sex: Male 
Pound by: S. Bennet ~awn 
C&UIH! of death: starvation 

Location: cuttings, west of Conw~v Lake Sex! 
?ound by: • Voght 
Cause of death i Unknown 

Loc~:tion I east end Howe La.¼:e 
Found by: J. Voght 
Ca.iae o:f death: starvation - marrow 

fat ccm:tent "' lesg 
than 

Loc~tion: Jensen's 3wamp 
Found by: ,T. V O~"lt 
Ce.use of de a.th: unknovn 

Sex: \~ale 
t"a;c,rn 

Adult 



RISUI.JrS t SN()l CONDITI<JiS 

The N.rat luting enowte .. l.l in the dJ.!!11tr yud in the 1968,.,.69 winter 

occ:ur:rtHl Motm •OTecber J.9 • J.968. S~ow depth inc:reued to a m..ximum of 

2.0 to 2.2 te~t by aid,.P'ebrua:ey. Thfl snow cover had completely melted by 

April 19 ~ l969. 

'I'he United StatH Weather Bureau at Marquette reported that 11»:1owf&ll 

for the ntt::Gthlot December 1968& tmd JMuary 1969, were WU11$Ually heavy. 'I'he 

total 1nowfall for the mmth of December wu the heavie1t ~ince 1910 im.d 

the third h~niviHt m record. The total 1u10'f..rfall for ,ianue.ry wu the fourth 

heaviest in the lut forty years. 

Snow depth readings ts.ken at Five-Fork! near the Salmon-Trout River 

were obtdned from the Department of Natural Resources. Thh spot is not 

in the deer yud but h in the fringing area between the Huron i'!ountain~ and 

Ls.ke Superior. By November 20 • 1968, there vas 8" of snCM on the ground. 

A ma.ximum depth of 3111 wu :reported on January 10 ~ 1969. The snow co\rer 

had melted by April 16, 1969 (Table III). 

Severe.l snow depths were reported from the Yellow Dog Plains during 

the winter. Thb ~a ii l\t ~ high elevation a.bout 9 miles south of the 

deer yard. It 11 believed deer from this area winter in the club yard. 

In late Much, W. L. Robin100 :reported 5lf of 1now on the ground. On ~1arch 

29, Harold H&rju reported 416,. of snow cover. On April 28 9 1969 • Robin1:100 

re,orted there wu still snow on the Plains. By Mey 11, 1969, it was report .. 

ed that ~11 the snow had melted md the fir~t deer track was seen on the 

:?la.ins. 

Snow compactim readings :reached a ndnimum value of o. 6' in late 

.Jmulll.ry. This wu du.e to a January thoo, which cauiHd a thick cru!'Jt to form 
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~i the ttM)W* Th• acap&oticc readitlgl we~t up to @ 8' in February u more 

:l!lOW fell cm th~ :lnQW eru.at* It wun 't until l~te M&rch that thl! c:rtWt 

d11,t~rio:r~ted md allW!id tbe c011pactica gu&ge to put thrcn.i.~$ The lut 

of' Mti!X'ch imt:t the tint week a April the guage would drop to the ground 

10 compactiOll r~~gt wiin:•e ~qual to the $llm7 depth@ 
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MAXIMUM s•CM lEP'fflS FOR NOVEH3ER ... APRIL 1968,..69 
TABLE III 

,January, 1969 "" J'anulil'y lO ... 31" 

Feb:ruary 9 1969 ... Februa.cy 13 "' 27" 

Much; 1969 ... Much 21 ... 2811 

April• 1969 ... Ap:ri l l ... 2011 
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22,. 

25. 

April 

November 30.8°F 

December 20.0°F 

J1muaey 16.9°1:i' 

Feb l:'Uflll"Y l7.2°F' 

Much 19.9°'G' 

April 41. 7or;, 

~ 50.6°F 

Downtovn 

oo Airport 

-----------------~,-----.-----, .................. _.., 
Nov. Feb. M&r. April 
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I 

th~ 

Thb WU about the 

dl!ler h&d 

minimutll November The 

#!Vtn•~ ~1mum for the next pre-.,.""''-"'"' week WiiUl also near 

* ,- the lut 3 ~s of October md the first 4 of ovember 

38°F. At thi1 time dl!le:r were di~per1ed about the 

extent ·than vould be Ob$erved l&ter in the winter. 

to a greater 

At u1ov ~pth incree.sed lll.!'.l.d s:vailable brO"..rsrn decreased, the deer be ... 

Lake extends to the ~hore ot Lue Superior, include!ll Jen!!len' I§ $WIJU11J;> and 

cootinuet U"Otmd the 1hore1 of Pine Lake. The second area i~ around 

in the fring:in,q; belt betveen the 

Huron Mowt~f.l and Lue Superior but these two areM had the heaviest 

concent:ra.tiona. 

of the yard had reached. 

it~ m4Uimum d~th ot 3l". The deer hM. concentrated in the hemlock-hard~ 

wood area north of Rush Lake md in Jetuien • s ll!Wl!i.lllJ,'l. The number of multi .. 

ple tracks exceeded the number of single tracks by ~ebruar-J 15 (Table 

indicating the dee:r no longer found it advanta~ous to leave well worn 

trails to brwme, We~tover reported that by February s. 81% of the $triped 

m&ple• 100% ct the red maple, 62% of.the su~u maple, and 100% of the 

hemlock had been utiliz~d. On Jsnu~ 31 deer were observed browsing spruce 

in the hem.loclc;...hardvcod ~e~. By the end of February the browse li~e had 
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the pref~rr~d brO'lt!le WM utilized the deer preferred to eat the 'IJ?lpa.lat-

colla.red with red colle.n e.t points north of Ru.sh Lake !!Ind weit of the 

skeet rang~ (Table VI). The collars were intended to be used to estimate -

By fol.loving deer truls I su.rnised there wu extensive movement be~ 

I could not reeopize individuu deer. But if I collared deer in diff®rent 

~u with diffeNAt colored collars I could then follow their movement,. 

colle.n. They were &leo e.ll observed in the approximate area. where the 

winter so there wu not much time to observe these. Shortly after theee 
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RECORD OF COLLAPS TAl'..E!i BY DEER IN 1969 
(Map lumber Two) 

l. Green 6067 2-20-69 
Pin• River 500 1 we11rt of club roM 

2* GrHII& 6074 2-18-69 
Pin• RiV'tU't top of bluff 

3. Green 6060 2-16-69 
XlOrth :dde club road 

4. Green 6069 2.16-69 
north side club road 

5. GN~n 6068 2;..18-69 
Pin~ Rivf!!tr and Lake junction 

6. Green 6073 2-16-69 
bluff west end Pine :Sake 

'1 Green 6052 2-16 .. 69 I • 

bluff we1t end Pine Lake 

86 Green 6058 2-20-69 
no:rth edge Dine Lake 

9. Green 6065 2 ... 20 ... 69 
corn pile '?ine Lake 

10. Green 4816 4..,3 ... 69 
south of creek, west of Dine Lake 

11. Green 4817 4-3.,.,69 
Jack '.'ine - Red Dine area 

12. Ped 6597 )•-3-6() 
Rush Creek (Big Oak) 

13. Red 6599 lt,,,,3 ... 69 
i!OUth of main road between road and Husri Lake 

14. Red 6585 4-3 ... 69 
lllOUth of rna.i::1 road between road ari.d :,'lush Lake 

J. '.:>. Red 6592 h .. 3 ... G9 
W:Ulow Swan:rp north of Rush Lake 

16. Green 6053 4 ... 10 ... 69 
across creek• west end Dine Lake 

11. Green 4820 4-10-69 
vhite gate 

?,,,. 
-0 



18. Gr.en 4825 4-l0-69 
i::cm pile, Pin~ tu~ 

l9. R•d 6589 4-10-69 
Dorthwest of Skiilliillt Range ( above .Tenaen's Swamp) 

20. Red 6596 4-10-69 
200 1 ~ut of 65 &':I 

21. Rad 6576 1~10-69 
J ~l'lAUtn f ~ Swsmp 

~!2 * R~d 6598 4-10-69 
J~muin • i'l Swamp 

23. Red 6582 4-10-69 
near clumped Striped Me.ple 

2h. ?ed 6586 4-10-69 
Cedars r1orth of ",li llowa north of Rush Lake 
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