


INTRODUCTIH

The whitewtsalled deer (Odocolleus virginianus) is an animel of ecow

nenic and esthetic value, Laws enacted to protect deer and the develope
mant of favorsble habitst following the large lumbering operations of the
late ninetesnth and early twentieth centuries have allowed deer populstions
rize to s high level. At the present, favorable habital is rapidly
being destroved, and the habitat created by lumbering ig, in many aress,

growing into mature forests. These problems are forcing blologists to
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study limiting factors of deer populstions so, through control, deer popus
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lations can ve nmalntained st & level high enocugh to gatisfy sportsmen vetb
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low enough not to exceed the limiting factors.

In aress such as Minnesocta, Maine, Wisconsin, and norbaern Michicen
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the winters are severe and marked by low temperatures and deep snow, The
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advent ¢f inclement winter westher causes whitetalls to seek cover io an

sres that provides a maximum of physical comfort.

te the overewinter survival of whitetalls along the northern edsge of thelr

range, states that while gonifer gwamps are preferred winter.

ing areas of northern Michigan whitetalls, they ususlly avold sites where

sne lter 1s
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inedequate even though brovwse may he plentiful

Althou conifer swamps seem Lo be preferred wintering

s
s
]
b
It
b
51

are reglons which provide adeguate protecticon for reasons oth
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dense cover provided by a mature swamp conifer stand, Such

nemicck=hardwood’ vard loeated in t untain Club

e Huron

guette County in the Upper Penniusulse of Michigen., Shelter
ppears Lo be & result of the moderating effects of Lake Superior.

This type of vard would appear to differ not oniy in cover composition
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DESCRIPTION OF THE STUDY AREA

The Huren Mountains are & range of granite hills rising s maxinmum
1.518 geet above sea lavel or 916 feet above the level of Leke Superior
(Smith, 1929}, The deser yard is in a fringing area cne to four miles
wide lying between the base of the mountains and Leke Superior.

The study erea is located within the Huron Meuntsain Club located
spproximately ten miles west of Big Bay in northern Marguette County in the
Upper Penninsula of Michigan (Map 1), At the time of maximum concentra-
tion the deer yard comprises an area Trom the base of the Huron Mountains
to the shore of Lake Superior, west of Howe Lake o the Little Huron River
and east to Conway Lake (Map 1).

The yard can be subdivided into three dif?eremﬁ regloans according
to cover type. The predominant cover is & hemiockehardwood type. There
is & cedar gwamp region and slso a red pine, jeck pine habital that was
uged extensively by the deer,

As one can see from the map this is s large vard, In order to save
time and for convenlence most studies were conducted in sn ares encomMpas s«
ing Pine Laske, Rush Lake, and Jensen's swampg. The three different cover
types are represented in thig arass,

In the hemlockehardwood part of the yard, hemlock (Tsuga canadensis)

is interspersed with red maple [Acer rubral, sugar maple {Acer saccharum)
4EEL PApEE

veilow birch {Betula lutea) and the important browse species striped maple

(Acer pensylvanicum), Red pine (Pinus resenosa), iack pine (Pinus bHanke

siena) and some oek (Quercus rubra) comprise ancther area., The swamp

area contains cedar (Thujs cccidentalis), teg alder (Ulnus incena) and

nemlock, This Is by no means & complete description of cover specles found

within the yard, A study of the cover and understory species has not been




conducted, so I have no quantitetive data.

There hes not been extensive lumbering in the Hurom Mountaln Club,
Most of the forest lends have had only the White pine removed and this
was done esarly in this century. In certein areas north of Rush and Howe
Lakas and around Conway Lake more extensive cutting hes been conducted,
At the present thege aress have the greastest concentration of deer within
the yard,

The climate is characterized by great fluctuatlions beltween summer
and wintey temperatures, The sverage January tempersture iz approximately
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17«18%° ¥,and the average July temperature is approximately O
The climate of Michigan is grestly influenced by the large bodles
of water surrcunding the atate, Wills (1941} states thal narrow bands

extending slong the shores of Lakes Superior and Michigan have e modified

marine climate most of the vear, The lakes seldon freeze over entirely,
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north and northwest winds are considersbly tempered in zeverity as they

pass over the warner waters, In this way the temperature ¢f the cold sir
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may be ralsed ag much as 20° ¥ so that mreas Llmmediaiely along the gouih
shore of Lake Superidr do not experlence the gevere cold that orevalls

farther inland.



SHOW CONDITIORS

At some significant depth end st s certaln degree of fluffiness,
snow becomes s mechanical obstacle hindering the movement of amninals,
Thnis hindsring of movemant devends not only on the peculiarities of sgnow
cover e.g. its supporting abllity, or in other words its resistance to
compaction, bubt also on helght, welght, and also morphology of the extraml.
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ties of certein organisms (Formozov, 1OU40
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Verme (1968) states that two climatic factors, cold weather and
anow pack conditlons, cause the grestest physlical hardshinp upon deer during
the winter, Deer expend grest amounts of enevrgy 1 they hsave to sftruggle

through deep soft snow to zet food,

5 5\ 1 3 1 » . i 3 S
Snow depth and "snow compaction” readinos were teken at rendom spots

nin the deer yard and at various points outside of the vard., Tesdings

ok

ned from the Michigan Department of Hatural Resources.
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onow compaction readings were taken with a snow compactlion zusze
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ped by Verme (1903},

per tublng having an inside diameter of one imch, Volten lesd was then

poured into the ftube to give a total welght of three pounds. A

was attached through holes drilled at the top of the tube sc 1t could te
plumbed during tests. The Ltube is marked in sradetions of tenths of feet,
o

7o use the snow compaction guaze 1t is lowered until itz base Jjust

4 drons revregents the
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touches the snow and then released, The distance !

support factor of the anow from a vertical force of about 3 1bs.

inchs Verme reported thet, in use, the distance deer sank and the

the guage dropped were quite sinmllar,




TEMPERATURE AND WIND CHILL

Deer recelve protection from low tempersture and wind chill within
& deer vard, Under cover of a forest temperatures may be 2° ¥ warmer than
in the open., Robinson [1961) ohserved significant tempersture differences
bvetween open habitat and dense heblitat, Ozoga (1968) found that wind flow
in a dense conifer stand wes only & small fraction of that blowing throuzh
an opening. la this particulsr vard tempersatures are also moderated by the
proximity of Lake Superior,

Due to a lack of gguipment, no temperature or wind chill readings
were taken in the winter of 1068.09, However, I feel a gocod comparison
could be made by comparing temperstures in Marquette and tbose of the Countyv
slrport and relating this to temperstures within the vard snd at some inas
land peint of nighsr elevaticn,

"A couple of recording thérmographs would be halpful,
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DEER MOVEMENT

Three aspects of deer movement are being studied, These are: (1)
factors leading to concentration of deer in the gpard, (2) movement of deer
within the yard, and (3) factors leading to dispersal of the deer. Hope=
fully & fourth factor cen be studled. I mm atﬁém@ﬁing to determine the
totel range of the deer in en sttempt to discover how large an ares the
deey come Trom.

Loy ﬁ@ﬁéeratur@ and/or spnowfall seem to be signals for deer to
start moving toward thelr winter vards, Hamerstrom and Blake (1930] felt
that an average weekly temperature of 20° 7 started deer moving toward the
vard, V
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Bartlett (1950) found that deer in Michigan sousght shelter when snow
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epths reached 12 inches, In the Hurcon Mountain Club deer were
before there wag snow on the gwound,

To better study the movement of -deer within the vard, and in hove of

e

learning where these deer come from, T initiated a collaring program to
tag the deer, I cbtained deer collars from District Game Hiolozist Dick
Aertils and began collaring in Yebruarv 1969, The collars sre an autlo=

-

matic Bagging device designed and described by Louls J. Verme |

The device 1s basicelly & snare modified to include a collar which

locks securely sbout the animal's neck. The snare is designed so that
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when the collar 1s secured the animal nay pull free from the sachor.
collar bears a numbered tag for identification (7ig. 1).

The collars were set along well used wpunwaye snd hung between tLwo
closely spaced trees (W™ig, 2). The lowest point of the snare was about

1

15" above the ground, The anchor wire was filed about halfway through

near the tip of the snap. Thie alloved the deer to pull free after being
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snared., After the machor wire is flled, its free end is inserted through
the collar ring o form s nooge, The anchor wire was moored by driwing a
nall into & tree and then wrapping the anchor wire around the nail,

Different colored collars were uged in different parts of the yard,
23 green collars were put out around Pine Leke and 25 red collars wers put
out west of the skeet range,

Az encther indicetion of movement within the verd, T correlated sine
gle vs, multiple tracks with snow depth, Tracks crossing the Hove Lake
rogd were couwnted while driving the snowmoblile, Only trecks crossing the
road waere counted since after several trips up and down the road the snov
became packed and deer used the snownmoblle tracks as a runwvay., YWhen the

number of multiple tracks is ~reater than the number of single
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deer are ubtlliizing pscked tralls rather than wandering sbouw
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Deer movement alsc geems to be related to browse utilization., As

preferred browse 1s used up the deer move into areas where starvation bLrowse
.;'»‘
(red pine, jack pine) sbounds., It appears the de eat this

than nothing at all,
ol

I also correlsted dispersal of the deer with temperature and snov

(lepthe
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DEER BEDDIRG

Severinghaus (1963) found that when deer yerd they seek areas of
heavy cover thabt provides them maximum physical comfort. Robinason (1960)
has shown that penned deer are sensitive to winter westher and hed in
nichea which provide the most favorsble microclimate avallisble,

Deer beds weve anslyzed by the noint gusrter method in an attempt

3

te see 1f bed selections were random or were selected by the desr hHee

e

caugse of densgity of cover.
Because of a lack of equipnment, no actual mi

ments waere made,
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CWSE PRODUCTION AND UTILIZATION

BR

Browse utilizetion wes messured by Alton Westover in 19681969, A;l
species of browse, utilized and not utilized, were messured in randomly
gselected plote, The plots weve 2' wide x 10' lemg x 6' high, All browsed
twigs were counted aend then all wunbrowsed twigs were counted, clipped, and
waeighaed., This informstion ensbled him to compute the percentsege browse
utilized, total browse vemoved and theoretical total browse (Table I).

Since there has been little lumbering in the Huron Mountain Club the
hemlock « hardwoed forest appears to be en eveneaged stand, The forest floor
is open and parklike, The mature forest stand and denge canopy sllows little
light to reach the forest floor so growth of an understory is impeded. The
browse that does occur appesrs to be clumped and not randomly dispersed.

The brcwéé is found in small clearings or along rouads,

In December, at the start of the yarding period, browse production vas
very low = only 10,7 lbs, per acre, By March 80=100% of most palatable
browse had been utilized, Because of the low production, high utilization,

and high population in the yard meny cases of starvetion could be expected.
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TABLE I
{ ﬁ%ﬁs)

% Utilized Total Browse Totel Browse Removed

Striped Maple 83%
Acer pensylveni

Fed Maple 88%

Suger Maple 89%
Acer saccharun

Hemlock  present but dead
Tsugs cenadensis
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DEER MORTALITY

Through the course of the 196869 winter, 20 dead deer were reported
(Peble II), Westover and I found L, club guards reported L, Stuart B@nﬂ&é
found 8, Relph Howell 1, and John Voght 3, Of these deer 12 had starved,
2 drowned, and cause of death was unknown for 6, These finds were not the
regsult of an orgenized search bul were more or less by chance., Also, one
deer thet was near death was run down on foot, caught and then released,
This deer wes in sn edvanced stage of malnutrition. It had lost comtrol
of its hind qu&rters end fell several times during the chase even though the
gsurface on which it was running vas fimm.

Other instences of deer mortality were reported but details such sz
age, sex, cause of death, snd date of death were not known so these deaths

were not recorded,
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RECORD OF DEAD DEER FOUND IN 1969

{Map Number One)
TABLE II

lLocation: Jensen's Swamp
Pound by: J, Hendrickasem
Cause of death: starvatien

Locetien: south zide Pine Lske
Found by  A.J,. Westover

Js Hendrickson
Cause of death: unknown

Locatien: behind Jchinaon'®s residence
Found by: AT, Westover
J. Hendricksen
Cause of death: starvation « marrow
fat content - less
then 5%

Location: Pine Lake hosthouses
Pound by club gusards
Cause of desth: drowned

Lecation: mliddle of Vine lLake

Pound by: club gusrds

Cause of death: malnutriticn (stare
vation - marrow fat
centent « lezs than 5%

Locationn: mountain stream
Found by: club guards
Cause of desth: unknown

Loeation: an road, Pine River bridse

Found bys R, Howsell

Cause of death: satarvation = marrcy
fat content « lesgs
than 50%

Location: white zate on Pine Lake
Found by: J. Hendrickson
Cause of death: unkaown

Location (approx,): east of club come
pound

FPound by: club guard

Cauge of death; unknown

Location: club roed, old farm
Pound by: A.J. Westover

J. Hendrickson
Keayr Death
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Sex:
Age s

Zax:

Ape:

SEx:

Age s

Sex:
Age

Sex:
Age

Male
Faun

Unknewn

¥ale
Pawn

Temale
Unikr ovn

Yale
Fawn

Unlknown
Unknown

Male
Faun

Unknown
Unknown

Unkrnown
Unknown

Unknown
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Deey Found by Stusrt Bennet

ile Locatien: north snd Conwey Leke Sex: Male
Pound by: 3. Benmet Age: Unknown
Cause of death: stervation

2 Locatien: north end Conway Leke Sex: Male
FPound by: 8, Bennet Age: Fawn
Cause of desth: gitarvatiom

13 ‘ Location: north and Ceaway Lake Sex:y Male
Found by: &, Bennet Age: Tawn
Cause of death: sztarvation

Lb, Loestion: south end Conway Lake Sex: Unknown
Found by: S, Bennst Age: Unknown
Cause of death: drowvned

L5 , Location: south end Conway Lake Sex: TFemale
Found by: S. Bennet Ager  Fawn
Caugse of death: starvation

16 Location: west side Conway Lake Sex: Male
Found by: 8. Bennet Age: Fawn
Cauge of death: starvation

17 ' Location: west side Conway Lake Sex:
Found by S, Bennet Age:  lUninown
Cause of death: sastervation

18, Location: west side Conwey Lake Sex: Male
FPound by: S, Bennet Age:  Fawn
Cause of death: starvaetion

19, hel5«69 Location: cuttings, west of Conway lLeke Sex: Tenais
Pound by: J. Voght Ages  Adulr
Cauge of death: Unknown

20,  bLmlS5«69 Location: east end Howe Lake Sex: Male
Found by: J. Voght Ages  Faun
Cause of death: starvation - marrow

fat cmtent = less
than 5%

2le 3=l1569 Location: Jensen's Swamp Sext Temale

Found by: J. Voght Ager  Adult

Cause of death: unknown

16



RESULTS: SHOW CONDITICRS

The first lasting snowfall in the deer yard in the 196869 winter
occurred sbout November 19, 1968, SBueow depth increased to s maximum of
2.0 to 2,2 feet by mide-Februery. The snow cover had eomgleteiy melted by
April 19, 1969,

The United States Weather Bureau at Marquette reported that smowfall
for the md&th;af December 1968, and Januery 1969, were unusually heavy. The
total snowlfall for the menth of Decenmber was the heaviest gince 1910 and
the third heaviest on record, The totsel snowfall for January was the fourth
heaviest in the last forty vears.

Snow depth readings taken st Five-Forks near the Selmon-Trout River
were obtained from the Department of Natural Resources. This spot iz not
in the deer yard but is in the fringing ares between the Huron Mountains and
Lake Superior, By November 20, 1968, there was 8" of snow on the ground,

A maximum depth of 31" was reported on January 10, 1969, The snow cover
had melted by April 16, 1969 (Table III),

Several snow depths were reported from the Yellow Dog Plains during

the winter, This ares is at e high elevation sbout 9 miles south éf'th@
deey yard, It is belleved deer from this srea winter in the club yard,
In late March, W. L. Robinsen reported 5% of snow on the ground. On March
29, Harold Herju reported 4'6" of snow cover, On April 28, 1969, Robinson
reported there was still snow on the Plaina. By May 11, 1969, it was reporte
ed that all the snow had melted and the first deer track was seen on the
Plains,

Snow compaction readings reached a minimum velue of 0,6' in late

January, This was dus to & January thew which caused a thick crust to form
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on the snéw@ The coampaction readings went up to .8' in Vebrusry as more
snow fell on the snow crust, It wesn't until lete March that the crust
deterioreted snd allowed the compaction guage 4o psss through. The last
of March and the firet week in Aprll the gusge would drop to the ground

g0 compaction readings were sgual to the spnow depth.

18



MAXIMUM SHOW DEPTHS FOR NOVEMBER « APRIL 1968«69
TABLE I1I

November, 1968 » Hevember 20 - 8"
December, 1968 « December 31 = 22"
January, 1969 - January 10 = 31"
February, 1969 = February 13 = 27"
March, 1969 = March 21 « 28"

April, 1969 = April 1 - 20"
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AVERAGE MONTHLY TEMPERATURES
TABLE IV

Downtows Merquette

Hovember 35,097
December 2k, 1%y
Janusry 21.3°%

February 22,6%F

Mareh 05,69
April by, 8%r
May 51.9°F

. Marauette County Alrport

November 30.8°%F
December 20,0°F
Jenuary 16,9°%
February 17.,2°F
March 19,9°"

April hi,79%

May 50,6°F

T0°
60°
50°
bo°
30°

20°

L .

Dovnt ovwn

10°
Al rport
0°%,

1 K} L] ) 7 1 ¥
Nov, Dec, Jan. Feb. Mer., April May



RESULIS: DEER MOVEM

I rirst cbserved deer im the yard om November 19, 1968, This was
the first trip to the yard for mwe and concentration haed slready occmrred,
This was shout the time of the flret major snowfall of the winter so the
deer hed moved inte the yard before there was & snow cover, The average
minimun temperature for the week preceding November 19, was 27°F. The
aversage minlmum terperature for the next preceding week was slso near
27°F, ¥eb the last 3 days of October and the first Y4 days of November
averaged 38°F, At this time deer were dispersed about the yard t¢ a greater
extent than would be observed later im the winter,

As snow depth increased snd availsble browse decreased, the deer bee
came concentrated in two maip areas of the vard, One ares north of Rush
Lake extends to the shore of Lake Superior, includes Jensen's swamp and

centinues around the shores of Pine Lake., The gecond srea ls sround Conway

e

Lake, Deer could be found nmost gnywhere in the fringing belt between the
Huron Mountains end Lake (gupegrior ;aut these two areas had the heaviesgt
- concentrations,

By Jeanuary 31 the snow depth on the frimges of the yard had reached
its maximum depth of 31", The deer had concentrated in the hemlockeharde
wood ares north of Rush Lake and in Jensen's swanp. The number of multie
ple tracks exceeded the number of single tracks by Yebruary 15 (Table V)
indicating the desr no longer found it advantageous to leave well worn
trails to browse, Westover reported that by February 8, 81% of the striped
maple, 100% of the red maple, 62% of the sugar meple, and 100% of the
hemlock had been utilized., On January 31 deer were observed browsing spruce

in the hemlockehardwood area, By the end of February the browse line had
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reached 6' on the spruce nesr the skeet range,

During this peried the frequency of deer cbserved in the unfavore

able red plune - Jack pine ares incressed, Previous to this several tralls
had been noted in this habltat but there was no indication of extensive
broweing or other activity thet would lead ome to believe this erea vas
being heavily utilized, How there was evidence of much browsing on the
red giﬂ@ and jack pive slomg the road to the skeet range, Spruce, red
pine, sad Jeck pine are a gtarvation dilet for deer, It appears that vhen
the preferred browse wes utilized the deer preferrsed to eat the unpalate
sble apecles rather than eat nothing at all go some moved to the area where
it was avallable, From early February until the deer left the yard in
April deer were observed in the red pine « jackrpine~&rea. Snow depth did
not differ im this ares,

Twenty=four deer were collared in 1969, Fourteen were collered
with green collars st veriocus points around Pine Lake, Ten deer vers
collared with red collars st points north of Rush Lake and west of the
skeet range (Table VI). The collars were intended to be used to estimate
populations , trace movements of deer within the yard, and learn the total
range of the deery.

By following deer trails I surmised there was extensive movemsnt bew
tween the different parts of the yard, however I couldn't prove this since
I could not recognize individuasl deer, But if I collared deer in different
areas with different colored collars I could then follow their movements,
1 cbserved only four collared deer this winter and ali those had green
cellers. They were also all observed in the approximate area where the
collars had been sef. I think the red collars were set tooc late iIn the

winter so there was not much time to observe these, Shortly after these
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RECORD OF COLLARS TAKEN BY IEER IN 1969
(Map Humber Two)

Le Oraen 6067 eIl s
Pine River S00' west of club road

2, Green 6074 2w 18s69
Pine River, top of bluff

3. GOreen G060 DL 6mb
north side club road

he Green §Q§§ 2@16&69
north side club road

5. Green 6068 261869
Pine River and Lake Junction

6o Gresn 6073 D LOmbHY
biuff west end "ine Lake

{e Graen 6052 2~i6m69
bluff wegt end Pine Laxe

8s OGreen 6058 Pew2Dwb9
north edge Pine Lake

9, OCreen 6065 2w20wt9
corn plle Pine Leake

10, OCreen 4816 liw 365G
gouth of creek, west of Pine Lake

1le OGreen L817 be3wiT
Jack Pine « Red Pine area

12, Red 6597 Yo 359
Rush Creek (Big Oak)
13, Red 6599 hw 369
south of main road between road and Rush Lake
1k, ERed 6585 U 355
gouth of main road between road snd Rusgh Lake
15, Red 6592 w369
‘ Willow Swamp north of Rush Lake
16, Green 6053 L 1059
across creek, west end Pine Lake
17. Green L4820 Loe 1069
white gate
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Green

Bed

Red

Red

Ped

Red

b 1069
gorn plle, Plue Lake

b 10wb0

northwest of Skeet Range (ebove Jensen's Swa

ban 1000
200 east of 6589

e 106G
Jengen's Swamp

b 1069
Jansen's Svamp

b 10=69
ngar clumped Striped Mapls

%W.li)még
Ceders north of Willows north of Rush Lske

27




RIFERENCES CITED

Baxtlett, I, H,

1950, Miehigen Deer, Came Div,, Mich., Dept. Conserv., Lansing.

30 pp.
Formozov, A. H.

196, Snow cover as an integral factor of the enviroament end its
importence in the ecoclogy of memmals aend birds. Occasional
publication No., 1, Boresl Institute, University of Edmunton,
Alberta.

Hemeratrom, F.N,, Jr., and James Bleke

1939, Winter nmovements and winter food of whitemtalled deer in

central Wisconsin, J, Mammal., 20 (2): 206=215,
Ozoga, John J,

1968, Variations in microclimates in a conifer swamp deervard in

northern Michigan. J. Wildl. Megmt., 32 (3}: 57h58L,
Robinsen, W.Ls

1961, Test of shelter requirements of penned whitewtalled deer,

Je Wildl, Mgmt,, 24 (L): 356L4=371,
Severinghaus, C. Y,

1953, Springtime in New York = another sngle, N,Y. State Conser

vationist, T(5): 2=k,
Smith, Re A.

1989, Gevlogy of the Huron Mountain District, "The Book of Huron

Mountain”, pp 6870,
Verme , Loula J, |

1962, An automatic tagging device for deer, J, Wildl, Mgmt,,

26 (4)s 387392,
28




1965, Swemp conifer deeryards in northern Michigan: thelr ecology
and mensgement, J, Forestry, éé{?): 523529
1968, An index of winter weather severity for northern deer, J,
Wildi, Mgmt,, 32 (3): 566=57k,
Wills, H. Merrill
1941, Climate of Michigen, Yearbook, U.S, Dept. Agriculture,

pp 91he02k,




