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I. Lilntrodustion

ikuch has been writtea about the habdbits and life aistory
of the whitetailed deer (0dogoileus virginianus boreslis iiller),
our foremost inerican game animel, His large size, wide-
spread distridbution, adaptadbility, and eporting qualities
combine to make him an animal well worth further attention,

The tendenscy to quiokly overpopulate suitable areas and to
reduce or destroy the vegetation of his range by overbrowsing
are probleme perplexing many game managers. Leteraining the
garrying oapacity of the range is an important begiumning step
along with analyzing food preferences and requirements, Steps
must then be taken to reduce the desr population or to improve
the range,

The University of xiochigan is fortunate in possessing a
aplendid outdoor laboratory of 1268 aores, close by, that is
complete with its own deer herd, for study by zoologista,
foresters, gzame managers, and other interested persons, This
area, xnown as the Ldwin 3, “eorge aeasrve, has been under
conatant supervision for the past twenty yeurs and much valuable
information on deer productivity and yield has bveen obtained,
"Conservationists the country over are interested in facots now
being ascertainoed concerming the Jeorge :feserve deer herd - its
rate of increase, the relationship between it and itas food .
supply, and its seasonal tehavior.," (iuseum Bulletin) The
resident biologist, ¥, i, Hamerstrom, in collaboration with
the custodian, Laurence camburm, is ocurrently conducting a

study on the reproductive capacities of the deer and much
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useful data ie also being conpiled on weighta, ages, and herd
composition., Carroll Smithson and John Brasch, wildlife
idanagenent students, carried on studies in 1946-47 based on
deer herd composition and habitat prefereuces, respectively.

investigations still need tu be wsde on the food
preferences and nutritional requirexsents of whitetails in
the southern hardwoods regions,

In their natural food habits, deer are dainty, randoa,
tip browsers - a twig here and a leaf there, Thoy move
along in an appersntly thoughtlieass, unsystematic manner
sampling the vegetation, "o plant is to0 small for their
attention; and with differenses in acceptability according
to season and circumstances, almost everything that grows
ia eaten.,” (Forbes et al, 1941) Cook (1946) found that even
on a bioock as small a8 one-half acre, deer did not forage
everywhere but restricted their travele to certain well defined
pathe, The pattern of use was determined at least in pert by
the presence of such obstruotions as brush piles, stone heaps,
brambles, a8 well ae by location of traila coming into the
clearing from the forest. In oousequonce, arbitrury saxplings
such as strip ocounts, are of rather limited use, at certain
aeasons, deer eagerly sought out and fed upon the plants they
liked best, 8o only rarely did an individual escape, 3eedlings
were not as much sought after as sprouts, probably due to a
chemical or nutritive difference,

#hen ‘deer are artificially confined to an area and

allowed to multiply unmolested by predation and hunting, it



can readily be seen that the oarrying capacity of the rsunge would
goon be exceeded, U'Roke and Hamerstrom (1948) found evidence that
the George Heserve herd tended to become self limiting after it
developed an overpopulation and that it becaae apparent Lefore
damage to the vegetation had reached its peak, Thoy state that

the Beserve in its present condition could support its present 25/-30
deer per section for many years and could undoubtedly have supported
&n even larger herd if thore had not been 8c large an overpopulation
in the early thirties,

The summer oarrying capacity of deer range is relatively large
and tho.wintor carrying ocapaocoity is relatively small, The deserve
herd does not have the freedom of unlimited range during oritioal
winters so unusually heavy presaurs was brought to bear upon the
woody vegetation when the deer populetion was at its peak around 1933,

The writer is interssted in the differential effect of deer
browsing on the osk-hiokory reproduction and is attempting to gather
the data in the form of a growth study on seleoted plots,

0143 residents familiar with the arca say that "deer damage”
became evident sbout 1935 dbut within the pest four or five years
they bhave noticed a gradual improvement of the understory, UIr,
Hamerstrom, in desoribing the recent change, suggested that cutting
back the herd to about 6C-60 deer since 1941 probadly aided the
vegetation in makihg & comebaok, ~“Oak reproduction is still being
severely dameged and seedlinge of maple and hickory are destroyed
almost as soon a8 they aprear,” iJven to the casual obsgerver the
"deer line” is obvious on the red cedar (Juniperus virginiapa), and
the smooth sumac (Hhus glabra) inaide the fence is nowhere near as
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high as that growing just a few feet away ut protected from the deer.
4 1little closer survey might reveal that red osier dogwood (Cornus
8tolonifera) and hazel (Corylus americana) are not as easy to looate
on the xeserve am they are in adjoining woodlots, aiiuch ls8s obvious
but worth of further study is the possibility of measuring the damage
done to hardwood reproduction previously mentioned, »l1ls0, it may be
shown that some plante benefit by deer overbruowaing their coapetitors
and "releaaing” theam,

when mention is made of browse damage, there ia a temndency %o
assume that growth is atunted or reprodmction redused, iann (1933)
however, found that moderste browsing of aspen sprouts actusally
atimulated better growth, Vhen the deer eat the terainal buds, latersl
growth is stimulated and usually iucreases the amount of browse,
Lateral branching and new sprouts from the root collar appear to
result in reduction of height growth, Zrefting (1941) uoted that
logging snd fires tend to inorease shrubby growth,

3ince deer reproduce annuelly and forests reproduce only in
long-time cycles, it is evident that wsome tree species muy be harmed
long defore the damage 1s appurent even to the trained eye, s»dolph
Murie {1941) noted in his moose studies on lsle Hoyale that "those
species eaten the year round are apt t suffer defore seasonal foods,
other factora being equal, Complete utilization of & range coaposed
of a varied vegetation ia_ gonerally hot possible without harmful
effects to msome species, Plunt species are not uniform in palatadility
nor are they uniform in abundance, <Therefore, the palatable, less
abundaat species may be almost extirpated before a few abundant species
naking up the bulk of the food aupply are at all damaged, JDLepletion



0f the range may set in long before the bulk of the food supply has
begun to be utilized."

danagement of the Heserve herd by harvesting the surplus was
begun in 1933-34 and has been carried on ever since in an atteapt to
matoh the population with the carrying capacity of the range. 4is a
result of these remowvals, nothing spectaocular in the way of destruction
0f the vegetation is to be expesoted, other than that brought about
by their seleotive habits of feeding, HEstablishment of experimental
‘eéxclosures within the Ruserve, planned for the near future, may
Provide the necessary inforuation on food preferences and give more
conorete date on the pressure brought to bear on individual species,
Dixon (1924), in his study on Uvslifornia mule deer, stated thet in any
deer food study you cannot get free natural food prefersuces unless
the full coaplement of food plants is present and graszing is exoluded,

4 restatement of the purpose or objesctive of this study seeme
to be in order at this point, <The author is assuming that {a) some
Shanges in the vegetation have been brought avout dy the presence of
the deer on this tract of land and, (b) these changea have been
quantitative rather than qualitative (species composition), The
available evidence substantiates the assumption that while the species
are found on both sides of the fence, there is & noticeable difference
in the condition snd abundance of those species, 4n attempt will be‘
aade to determine the influence of browsing on height growth rstes
for the dominant uplund kardwoods by & comparison with selected

ad jacent unbrowased woodlots outside the George seserve,









Introduction (b)

& soription of the George Zeasrve:

‘ location: The Edwin 8, George Reserve, a 1268 sore tract, is
flocated about four and & half (4%) miles west of Pinokney, Michigan,
in the southwest corner of Livingston County, It is approximately

24 miles northwest of ann srbdor,

’ Physiography: The area is characterized by many'glucial features =
putwash plains, eskers, kames, kettleholes, ard typical rolling terrsain,
Fhyeiographers state that it lies on the north edge of an interlobmte
Rorainio region, The lowland parclleling the north fence is the
binokney ohannoi through vhich the Huron River flcwed to the south

pnd west before ths last glacier blocked its path and diverted it into
}ts present channel, Huge blocks of ice buried under tons of debris
}ventually melted leaving xettle holes and low arecas, The meltwater
tlowing between these blocks deposited an enormous amount of muterial
trom the face of the glacier and built up an esker-like formatior, vne=
ialf mile long, knovwn locally as the "nogsback™, This knife-edge

¥idge extends to the southweast from the northeast corner of the Iweerve
in what was probably the original drainage direction, The Big swamp .
}n on the south side of the "esker"™ and nuuerous potholes and apur
}lcgas lie to the north. In the north ceniral part of the area is a
}Xgh level outwash plain of sbout 5C acres thst has sbout the sume
ilevation a9 the "esker", Josttered throughout the southwestern and

?eatern mrts of the deserve are hills and knolls which may represent

fames,



The loweat elevations (below 900') are ocoupied by marshes and
8vaxmps, and the highest elevations {above 976') sre the crests of
hills, the esker, and the outwash plein. The rest of the area lies
between 925' and 976'. (3ee Fig, 6)

The soils of the Heserve, sccording to the S0il Survey Division,
(U3D4.1938) are in the iami-Zewaunee 80il area, gray-brown podsolic
80ils, and are varied and erratic im dietribution, Hearly all the
lowlandse are covered with soils composed of psgtc, or mucka, to what
is thought to be & cousideradble depth, 1The fislds and hills are ocovored
With aineral solls: Bellefontaine sandy loam, Pleinfield sandy loan,
and Colomea loemy sand, Some patches of idiami losm are found in the
eastern, southern, and western parts of the srea,

The oak-hickory assooiation ocours almost wholly on the Belle-
fontaine sandy loam, which is porous and permits water to arain readily.
;It has & porous, gravelly substratum and stones occur throughout the
%3011. agcording to loosal standards, the so0il is of medium fertility,
%but well suited for woodlots, especislly on ths steeper slopes,

The aocompanying soll asp (Fig, 4) should not be interpreted as
naving sharp lines of demarcetion between the soil types, but rather
fthaﬁ they shov general so0ll charzcteristics, 3ince almost 211 the
wmajor astudy areas were located on sandy loams, it was felt that a
@dotailed survey of the soils would be unnecessary. Ic one iustance,
Etor the George leserve inrex, a detuiled acp drawn up by the Soil
Conservetion 3ervice was av:ilable,
| Jrainage i8 good to oxscessive for the uplands by munoff or by
ifilterlng through the sandy soils, The watar table 1s olose to the

elevation of the lowlands 80 parts of the Heserve (marahes and swamps)
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jare under water at all times, There are four springs on the area
fwhich indicates the presence of hardpan under part of the Reserve,

i

Q_Thero is some drainege into Homey Creek to the north. The 0ld outlet

éin the southwest corner was blocied when the Patterson lake iHd, was

i

fbuilt in 1672 and a tile line was inetalled to oarry the overflow into
'the Big iwamp, but that appears to be non-functionsl now, There aren't
lany natural lskes or atreams on the Roserve but there ls & 3 &ore pond,
[and the area is probadbly typicsl of the rolling moraine topography of
gouthern dichigan.

; The cliunatic gonditions prevailing in Livingston County are
Ethoaehcharscterlstio of central Aichigan; fairly cold winters and aild
ieummera. The averagze annuel reinfall is 28.9" and under noraal oon-
idltlona is well distributed throughout the year, the heaviest rainfall
Eooourring during the growing season from -pril to 3eptcmber, The

jpverage snowfall of 29" is rather light ocompared to that in other

lections of the state., The mean annusl temperature ie 46.6° F, Pre-

iling winds are southwesterly throughout the year,
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Vegetation: 4 rough division of the vegetation csn be made
on the baeis of topogrsphy - (&) 4dry uplends, (b) moist lowlands,

i
I

{a) Dry uplande comprise sbout 3/4 of the Reserve ard are 1/3
woodlund and 2/3 graseland, The woodlund areas are covered by anm
oakphlckory foreat that appears to be a stable pre-climax omn poor,

fwell drained soils, There is about 320 acres of woods occurring in
patches of 1 to 126 acres over the area, They oover the hilltops, slopes
lind kettleholes - all areas not suitable for olearing for cultivation,

p.n underatory of hazel, witch hazel, sassalrus, oak and hickory re-

roduction, and bdblack cherry is found in varying degrees of density

hroughout the woodlots, The fields and pesturee were retired from
se in 1928 and are now being invaded along their boundaries by oak and
lokory, and elsewxhere by Junipera, sumas, and blesckberry., JSoue of the
feids still have stands of timothy, slfalfa, and wild grasses also,
"Over most of the level areas &nd gentler slopes, woll developed
eaf litter, and leaf 10ld are present, On tho steeper slopes large
tohes of bare soll alternates with pocketes and depressions of well .
ormed leaf acoumulations, The greater part of the litter is rathexr
ry or only moderatscly moist, but ite lower layers mix with the sandy
oam beneath to form & compact dut friable end asrated mold or humus,
ver moet of the woods the combined litter and mold are probubly 4~8"
eev, Fallen twigs, braznches, and trunks socunulate undisturded in
11 of the wooded areas., ITheo density of tree ctand, density and
ompoeition of undergrowth, and amounts of down timber and leaf mold
ry cousiderably «ithin any one and from cue to the othor of the
everal wooded tracts.‘

There 18 little relation between the s8oil type and the vegetation
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©of the uplande, The oak~hickory forest occure indiscriminately on
Bellefontaine and Mismi soile and evidently was onoe preseat on at
;eaat part of the areas ocoupied by Plainfield and Coloma soils,

i Cultivetion, sragzing, cutting of timber, fire, and the rough
ftopography of the Asserve have caused the elimivation of msny of the
;Btagen of succesaion, Upland areas huve been cleared of timber and
ecultivated sc close to the remaining trees that shrub zones are almost
hon-existent. The transition between swamplands and woodlands ie
@brupt. gonsigting st most of a narrow bdbelt of hydrophytic shrubs,

Eho poor so0il and good drainage, will, &t least for a very long time,
prevent the developmont of the theoretical beesh-mnple climax foreat
cover.” (Rogers 1938). There is one mature beeoh tree in ths i.:,
Wo0ds near 3ta, 1.

é " {b) ioist lowlands are occupied by tamarack &nd poison sumas, OF
hardwood (maple~birch-elm) swamps; msrshes of grasses, sedges, ferns,

wsnd shrube; and two sphagnum-leatherleaf bogs,

=l
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pST HISTORY:

The following information was obtained from the ocustodian, old
)eldents, and other persons faaillier with the past history of the
?ea. by J. 3peed Hogers im 1938, and bs the anthor in 1948, 4 astudy
f 0ld records in the county courthouse &t Howell and of o0ld volumes
) the Michigan Historiosl Soociety Colleotion at ann arbor also threw
ﬁne light on past ownership, boundaries, end notes on the wildlife
3d vegetation as far back as 1833,
| duch loggiug was done about 1900 and many of the larger and botter
keos wore removed, suuin in 1918 & lot of ocutting was done in the
?rthwest woods when &ll the "red” aund white oaks & footl or more in
énmeter were 8old, 4t the sawe time aﬁme temaracis were tagen from
ie Big swamp and no cutting has beernn done there sinoe then, rFuming
factioaa. at the time the Hesurve was sel asido, included pasturing
;e woodlot® and brushy loslands dut waen't a8 intensive as before 1900,
iere were about a dozen farms with oultivated fields, woodlots, orchards,
pstures, and waste wetlands included in the purchase., after 1900, the
ioaion of the fields in the southerm andi eastern parte caused a shift
;om cultivation to pasturing and the graesy slopes of the uplands
iroughout the Xeserve were also pastured,
; There haven't been any fires on the area since 1926 when a fire
§0pt over the gouthwest oorner and as far east as the edge of the Big
;Nlp. another fire oocurred before that in the fields im the northwest
bror.
Fi-'r HISTORY OF THi 4REs #LiIH OF THE HESLXVE:
. The two woodlots outside the fonce where the aujor control plots

io located wore originally part of the main woodlote imside the fence,
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The southern boundaries of the ili.", woodlot were 20 chains south of

the present north fence until 1928 when Col, George bought the "gquare
40" that inoludes the Big Cassandra, from Loy idoClear, HUr, McClear,

who 5till owns the plece outside, lives across the road on lighway 36.
liow 56 yoars of age, he told the vriter that he bought the property

from &, J, Wood 1o 1914, iMr, #00d had "bought it up from the governe
‘ment" g0 it bhas had ouly two owners, In 1918 dr, ﬁcélear bhad a con-
tract to out all the 12" osks he could ficd in his woods und that was
done, Lo hickory wes cut because thero was none, although he thinks
quite a bit has come in since them, s»fter selling the 40 to Col, éeorge.
scClear has limited cuttinge on his own property to a few oaks (1939-40)
which he 80ld, end seversl more thut wero ocut for fence posts during the
‘winter of 1946-47, Pasturing has been liaited to 7C gheep that were
turned in during tho summer wocths of 1938, and to 12 of his mneighbdor's
-oowg that got through tho founoce last summer, 4 grass fire thut started
‘along the railroad in 1938 got a: far as the edge of the woods,

The li,X. woodlot was receritly murchesed by the Univaraity of
dishigan and the fields that couprise the balance of the 40 aores are
%o be oultivated., Ben “hile, who has lived st dndersom for 27 years,
;pastured tws horses and 7 or 8 cows there in 1947 and says that no
‘one else has ever pastured livestocx there within the span of his
.nemory. The grass fire of 1938 also got into this woodlot for a short
distance but 4didn't reash the larger trees, »8 with the 3.,', woodlot
‘this area was once pert of the saxe woodlot inside the fence - extending
ésonthward for aPont 10 chains in one parcel of land, IDotween 1928 and
§1947 vhen Mrs. vrain 80ld the land to the University, some cuttings
éwero xmade. Philip 3prout, nephow of idre, crain, t0ld 6 that a dosen
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blacx oaks were taken out in 1942 on the eanst edge of the woodlot.
Before that, very little outting was done - just danaged trees for
{irewgod,

3ome of the general history of the area may be gotten from old
books in the iichigan Historioal soclety Library. One such volume,
(Chapman Bros, 1891), dealing with blographies of prominent oitizens,
contajned the following excerpts:

"e o Indians snd wild animale sbounded and venison was
eas8y to procure (18636}." ",..country was very wild and
the ehy denizens of the forest had not yet lecarned to
fear wan, Lr, Buah frequently went out vefore breaxfust
and xilled & deer.” ® . eeolhere were plenty of deer,
woulves, ald maby are the uvours that our suvjeot nas shot,
veer were sesen in droves ae commonly as sheep are now,”
sefursnce wus frequently asade Lu the "usavy tliaber' and
"oak openings”,



PLESERT COipIT

In 1927-88, Col. .dwin J, Jeorge purchased und fenced the area
B8 4 game preserve, Jwo years later he gsve it to the Umiversity of
kichigan for use as & natural nistory reserve, It ia administered by
the .useum of 400logy and & custodian and resident viologist live on
the aresa,

In darch, 1928, Col. uveorge purocased four does znd twu buck
snitets il deer from the Jleveiund Jiiff Jompany Jun vrand isiand, <ichigan
sud relessed them in the enclusure, e ustated: “au they were ail aged
ioer we nuturally asgswied that tne four dues were bred «ud probably
iroppod fawns the following iay or June,”
| Paul diokie, first viologist on the &rea, described the rapid
growth of the deer nerd in "s5ix Deer Produce 160 ln Jix Years” (iich.
foaa.lQS?) "Deer didn't appear especially common until the fall of
{921 when siaell groups vere seen inu the eveunings, and sowe browsing
iecame'notioeable near the trauils bordering the murshes acd swamps,

‘eer browsing beowae more awoparent in tae winter of 1932-39 ou red-ovsier
iogwood. sumes, 4nd junipers.,” ™. . it Lecame appurent that & relisble
iatimate of tne population was uecessary so on vJecember 9, 1933 a deer
lrive was conducted.,” The total count was 160 - yuite un ionvestweunt
?16 yours from 6 deer! It was felt that despitie the preseuce of

&Tors, the count was fairly cliose :und acourale euough for ail practical

;xposes. a oomparigom with the figures used in Lhs Breeding Potential
}blee {nldo Leopold - Jaame Lenageuent, 190&, table 450) showed a close
}mroxlmution, or & theoretiosl herd of 166 deer. i1hagse resulis gave
*om gonorete evidence that munagonent praciices wouid huve to be put

hto effect imuedistely. wood evidence uad buen furnished that if the
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herd continued to increase us it had in tne past, the yesarly tutuls

%ould have beor esomewhut as follows:

1934 - 272
1936 - 440
11936 =~ 712
1937 - 1152 {(almost one deer per acre, or six tiues as auch

u8 18 regarded &8 st extrezely heavy population)
& reduction im the herd by shooting was begun and while the -numbers
haven't boen Xept us low as they should bave been to prevent all inroads
on vegetution, it remuins for the anost part in good condition,

Thus Hickie sumnarizes the firat aix yeurs experience with deer
on thik controlled traot and gives & goud indication why deer irruptions
pave ocaurred in dogens of localitiec®a to the detrimeut of the range, and
;ltlmately the deer,

Thirteen years have elapsed singe them and perhaps the best sumuary
?f’the entire history of the herd is thu recent article by 0'Roxe and
Famerstrom. They have contrasted the ianter iistory of tne herd with
;tha first six years in their vorg on product.vits upd yield, They state
;hat the rapid increase during the early yeurs was due to the origical
ﬁnimala being adults and they estimcted the snnusl increase, based on
fne total herd, =t the rate of mbout 600, %heir study further shows
.;hat the rate of increase has not been maintained (average 44») and
}hat it has vearied widely from yeur to yeur (194243 ,, 1C4,.15
i937936 ee 11.9%) The following ohart (Fig, 8) wag prepured from
;helr figures and brought up to date by the writer, The Februury 19486
Qensus figures were used along «ith rewoval records <ept by ir, Laurence

fumbnrn. custodian, who kindly consented to let me use then,

i -16-
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QAR OF Olfdal IRVISZIuazuatd

dany suthorities have studied deer browse from the standpoint
8f food preforences and nutritionul re uirements, . few have
spproached a estudy of deer food habits with a view tuward management
}f the enviromment to improve the ocarrying cupucity, 3ince the en-
rironment of the George deserve is to undergu only natural successional
phanges, management measures ure all directed toward control of the
perd, Control of the herd, in turn, is based upon the oaurrying oapucity
¢t this enclosure, varrying caupasity is dependent upuvn the kind and
poounts of vegetution available for the deer to eat sv the silvicultural

pffect: of browsing must be clearly understood,

[. Relating Directly to ieer and Their ¥ood Habite:

Maynurd (et al, 1935) in their lew York studies, listed various
Srowaa apesies by relative preference as "best liked,” "readily eaten”
ir "poorly eaten”, HLalsum, although readily eatoun, was proven worthless
is s winter food, The teras "palatable” snd "unpalatuble” were used to
ilatiugulah bstween the types of browse utilized by Hichigan deer, by
Pavenport (1944) Hard maple, aslthough very palatuble to deor, proved to
ée an inadequate diet, Jne factor was brought out early in their
ﬁxperiments. that thelr estimates of available browse, uand csonsequently
?arrying capacity, had been low in almost evury instance; therefore,

patimuted populations baged on browsed conditions are probubly low also.

fl. xelating to Vegetation:
i “The fruit orope (acorns, beechnute) of southern Veruont are
favored fall feoeding grounds” (Foote 1946), He also notes thet hardwood

ﬁpront growth is muoh used by deer after & fire or after cutting operations,

-16-



Leopold (1943) states that deer irruptions on the Xaibud caused loas
pf 8 large purt of the deer fo0d without any gain in deer, Cook and
familton (1942) reported thet oentral Kew York deer sampled almost
pvery species of tree and shrub, Hosley and Liebarth (1935) noted
that north central idassachusetts deer browsed at leset 62 different
plant species in winter, They found that red waple wae the most im-
portant browse species and that the extent of browsiug on hurdwoods
Mbpparently was proportional to tihe abundance of these species iu the
b:ltand where the feeding was dome, "Overbrowsing muy deter natural
buccession and favor growth of inferior species,”
Bartlett (1936) says that eince deer in southeyn ilichigun are
_got. forced to yard in winter, carrying cupascity of the lund is inoreased,
piqo larger variety of deciduons plants and production of more food
innually also helps alleviate drowse daasage, lepeated browsing deoreases
ihe sunual production of food until the tree dies, or matures snd
htuml gself pruning ulso muy £ill somo lower brunuches of trees which
ied been in reach of the deer, |
The recent publication of the iiscunsin Comservation uepartment,
% History of iiscunsin Jeer" (Swift 1946) describes tne dumuge to
?’eo rlantations and natural reproduction, "uamsge to tree plautations
® more noticeable and far easier w detormine than damuge to the
mtural growth of the forest, but the latter might prove the greater
?sa." 3ome foresters worzing in sreas of high populsations, oonsider
‘fber danage 48 serious or even wmore so0 then fire dumage, ' here the
jbmagc is light, enough trees may grow out of reach to result in a
itlsfaotory stand, Seedlings and young trees may pull through if
pt browsed too often or too heavily, although they will be retarded and
ﬁfurmd.

e
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Froutz and clepper (1931) found thut practiocslly every woody
glant. both native and introduced, is at present browsed by deer to
3 greater or lesmer degree, 1hey have pointed out sections where
!etural forest reproduction has been sct bacxk scores of years, solely
)y overbrowsing, Perhaps the most coamplete study on the silvicultural
!ffoots of browsing that ocsme to my stteution was by Pearce (1937)
!n adirondack forest types., de concluded thut “deer may enable red
ypruce to assume dominance by acleotive browsing on its competitors.,
fn 0l1d growth stands the composition of the undurstory is ohanged due
juo browsing of certain species in the undergrowth, This influence
ls cuzulative,"

In dorth Carolina, .-chilling (1938) repuvrted that general food
'rofarencn wers sprout growth of trees and shrubs, seedlitg growth
if trees and shrube, and weeds and grugses, In vver-populated sestions
ieither Bluck nor white oax becones estaulished readily because the
poores are "eapecially delectable™, Older specimens (4 or 5') will
bithstand moderate use, Jassufras is far too pmlatable to exist lons 
Qn the browse level, WJugwood, which is very paletable, is held back
Qo the gprouting stage under heavy use, w:hen tender shootls become

llgnifled. the deer feed on loss pslatible und .uore sbundaut species.



§aleotion of sreas:
: The douminant upland hardwoods, wnite snd blavK oaks, and shugbark
iickory. comprise sbout 90x of the entire forested area of the Reserve,
ﬁxy factors affedting the reproduoction of ti.ese three species will' exert
; major influence on the future forest types, Heproduction is gaining
; foothold in fields retired from ocultivation so study plots were
jeloctad in the woods and slong old field borders,
* There i@ & scarcity of inforzution in the literature pertainivg
Io methode of gauging browse daanage, 80 existing technijues were
itilized end wodified to meet the neede of this utudy.

Jince an attenpt was Leing made tWw isulste deer duuage us lhe
iﬁjor bilotic factor, 4 cumpurison wus sBOought between adjucent browsed
‘énd unbrowsed woodlots, and between the reproduction coming in on old
iieldn retired from use 20 years or more, outslde und in, Iun order to
éodnco the pruoblem to & simple compuritive study, it wus negessary to
ﬁmxnato a8 many variables affeoting growth &8 pussible, 3olils, |
ioistnro conditions, slopes, exposures, past and present use (cultivae
;1on. grazing, cutting, fire) climate, species coaposition, densits of
jtand (orown cover, basal area), and wildlife species and numbers were
fhe variables thut oould be eliminauted from coneideration by the careful
éelootion of the study plots, 3lopes and exposures uere compared by
s

lgtinute, and climute may be assumed to have an equal effect on plots

dituated less than a mile apart and often within 10' of eagch other,

nst and prescnt usse, discussed previously, were glmilar emnough to
rrant compurison on an egqual basis, There vwere local varistions

%n adbundance of sertain tree spsvies but the overall species composition
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wag the game for all woodlots, The finel gunsiderstion, gansity of
orown cover, was determined by oculur «8tinute, when the ssaple plots
@ud aporoxiaately equal srown cover, light wouid not be a variabdble in
@he establishment und growth of reproduction,

‘ Tha necessity for ocareful selection of the puirs of plots in the
%ooded areas indicauted that 1/i0 aund 1/4 acre quadrats were the most
suitable, iMilaore plots {6,6' x 6,6') were chosen for saapl.ag the
reproduction slong field borders where & 10U, saaple was iupussible and
fapractiocal, The plota were mmde aslonug & line oue-half & Sunter's
erain {33') in from the wooded field borders &nd one chain {((6') upsart
;long the trunseoct, 7The ond of the ochuin was chusen as the center of
the plot and two sticke (6.6' long) were uased to define the quadrat
?oundarios. all woody vegetution was couuted, identified s tu speciea,
!eightn measured, &nd ages coaputed on & lUp sBample basie, Vhite oak
éeproductxon occurred so infrequently in the plots that s8ll specimens
@100%) were aged,

; along the north fonce 0of the eserve it is pussible to aclect
édjaoent bruwsed and unbrowsed wooded plots for the fence ocuts right
@hrongh woodlots that were formerly continuous, (See air photo). Else~
;here roasds or fields separate the wooded areas und make lLhe eliuina-

iion of variables more difficult,

Two 1/4 smere circulsr plots (radius 68,.88°') wero se¢t up in the

o

o%. woods (Sta, 1 aud 2), one on euch side of the feuce, andwere
joleoted primurily on the basis of siuilarity of orown cuver., luci
suitable date on reproduction in five subplots 4t statiqn 1 caused

10 select Jtations & and 6 iz wore open areas in the ii,., woods,

re sgain orown cuver was the priaury considerstion amd 1/10 acre

otg were aude,

«Z20=
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a third pelr of plots (3ta, 3 and 4) wore set up. on the west
ﬁdge of the L. :. woods in clesrings and represented mainly invasion
if 0ld fields, vonsisting chiefly of black ouak and juniper reproduc-
iion. The last comparison of adjscent plots was made slong the south
!cnoe near the gate, (Stu, 9 and 10), Fourteen milacre plots, &
jhaln apart, were laid off along & line, one-half chain away from the
fence, sguin shade was not s faotor snd sll growth represented re-
production thst hus etarted since 1928, inside, and 1936, ovutside the
fence, Prior to 1936, the outside field hud been used &8 un alfulfa
Quy field and the ocustodian's Lorges were pustured there until 1947,

~hen it became evident thut the lurger plots (3ta, 1l=-6) were
fielding insufficicnt data for a statistioal coampurisom, Jr, l. 4.
frahem sugiested the use of line plote in muny areus both on the
}eservo and on the Heserve annex agross the road, and in the sadjoining
iranh air canp woods, Jcuin and Penfound (19368) have noted that "uslthough
énlfonmity in saxpling method is desirable when compurisons are to de
pde. it is probably good t.sacrifice rigid unifomity of sall samplnl
for the sake of assuring the asdequacy of each sample, hence the '
jcoaaional use of different sizee as the stand reguires,”
M Jouth of the Cassandra is an irregularly shaped field (about 3o

jcren) whose perimeter is 80 chains long, It is bounded on three

iides by woods and on the fourth by uan 0ld fence boundary of asture
:

8 and hiokories, :Heproductiou is egtablishing itself along all

rgins 80 & trunsect was run in the nanner previously desoribed for
filacre rlots., 11 woody vegetation was recorded «s to specles, helight,
aber aud age (10U saaple),

: To get data thut might be compaured to that above, it was necessury

-2}~
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to & over to the Reserve asnnex on the south side of Pattersom idoad,
across from the southweat end of the Heserve, ihls land, purchased
in 1928. has remained idle as long as the fenced in Aeserve, sud
Tepresents conditions as nearly alike as can be found in this aresa,
The soils, surveyed by the Soil Conservation Service at Howell, were
the gsame as the sandy loams found on the wooded parts of the egerve,
dilacre plots in the mumner described above were luid out along the
east, west, and south edges of the field near the led Barn, on the
0ld Doyle property. Observation and age saaples were also made in
the Fresh air Camp woods along the south shore of jauyles laie, and
in the 0ld Gardner property across the road from the southeast fence,
Lo plots were taken,

3everal faotors influenced the techniques used and brief mention
kay be made here, The study was cvarried on for only one semester and
field work and observations are thus limited, Pacing instead of a
tape was used to measure distances since all field work was oarried
on by oune person and it was obviously impractical to do it any other
way, The sucoess of a study involving ages of seedlings and saplings
%ill depend to0 some extent upon the number of records, Since the
Policy of the Heserve governing board is to leave the area virtually
Undisturbed, and some of the plots were loocated on private property,
{t was deemed advisable to ma<e only the barest ninimum of ocuttings.

Heights were measured up to 10' with a steel ruler, and with
Qn abney level over 10', JDiameters over 2" were obtained by using
® djaneter tape. an oculur estimate of average crown dinnetera was

Tade and cheoxed frejuently by paciug,
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large trees were aged by using an inorement borer, a foot from
the ground and alweye on the same side of the tree (morth) for
Uniformity, Seedlings and saplings were aged by ring counts, A4is
R1] specimens were cut off at the ground level, no fzotor was added
to the ring count for sge to thut point, any error thus introduced
Would be the same for all plots and wouldn't affeot the trend of the
height curvea, 4 sharp inife to smooth the cut surfaces, and u bhand
lens {9 or 10x) made it posuible to age the specimens in the field,
doistening the cut surface with water or kervesene ususlly msade the
struotural features more prominent, 3ome difficulties are sncountered
in counting growth rings - some apecies have nearly indiscernible
ringa, othsr muy form fulse Or extr:z ringe, or rings may be missing
4t some point on the stump, ¥*ith suppressed or siow growling trees,
it 1a essy to ovurlook the less conspicuous layers,

Beckwith (1942) noted that the age of woody shrubs and seedlings
can be determined by countinz groups of winter bud scars, or branch _
Scars, #With sumao, the age of the parent plant was found to be
Scourately computed by counting the number of dead branohes, or their
remaining sosre, beginning at the base of the shrub and progressing to
the end of one of the branches, = stub is left for every ysar's growth,
Stughorn sumaocs up to 16 years old were measured in this marmer and
Tound to cheok with ring oountu‘mda in the usual way.

ldentific.tion was made by reference to winter buds, bark, and
%oo0d charaoteristios, 4 cheok with older treece nearby often helped
Yarify identification., Texte used were 3argent, billington, kuenscher,

nd Harlow,
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SAMPLE PLOT DATA

"LOT No._gpg - SHEET__Qpe— DATE May. 1ydg—OBSERVER 3o dengelly—
l3MTmNANDDHmmPﬂ0N®.ﬂe’. GL2OULUT PLO vk WOORE iR GOOFRO—HORNGEFS

—~— near norin fence

NOTE. | 0GS RECORDED IN LOGS AND HALF LOGS TO 8' TOP DiAMETER.
CROWN CONDITION CLASSES RECORDED BY NUMBER. 1-EXCELLENT, 2-FEW DEAD TWIGS SCATTERED THROUGH
CROWN AND FOLIAGE SLIGHTLY OFF COLOR, 3-THIN CROWN, SOME DEAD BRANCHES IN CROWN, FOLIAGE
OFF COLOR, LEAVES SMALLER THAN NORMAL, A4-DEFINITELY DECADENT OR DYING, 5-DEAD

No SPECIES DBH No. TovaL | CROWN REMARKS
. : 0.1 Loes HEIGHT LENGTH WIDTH CoND. CLASS MARK
Bl osig—bt 34t
0
I LR 16
o 1l
"
9
~§—»

-Lm?SL%L* :lan:q:k#lSé

yesl
ﬁl
o8
34 13-
18
41 30
-36- 10-
56 33
31 14
- T
" 48- 13—
| - “ 1%
1§ 47 10
-2 62 22
\“—Phnﬂ:— 60— T
36 Blvonk— 4“0 16—
N 5 38— 20
i 6 86 18-
| W 6 44 13
8- Cherry 2 14— 10
81 Bl ek —8— %6 14—
\“_h ) 4)— 18
83— wh,—oni 4 28 18
4L B3, onic 20 48 18—
"Ry 0 8— 24 34
e —9- 43 13
Ny |« e 48 30
g 3 85
\% I 1o 40 ié
R 5 b
"8y | = 3 50
. —6- 43 9
“%RM 6792“ 4 w
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SAMPLE PLOT DATA

?“OCATION AND DESCRIPTION

P—

.

NOTE: L0GS RECORDED IN LOGS AND HALF LOGS TO 8' TOP DIAMETER.
CROWN CONDITION CLASSES RECORDED BY NUMBER., 1-EXCELLENT, 2-FEW DEAD TWIGS SCATTERED THROUGH
CROWN AND FOLIAGE SLIGHTLY OFF COLOR, 3-THIN CROWN, SOME DEAD BRANCHES IN CROWN, FOLIAGE
OFF COLOR, LEAVES SMALLER THAN NORMAL, 4-DEFINITELY DECADENT OR DYING, 5-DEAD

P —

No 5 DBH No. ToTAL CROWN REMARKS
~—~— ECIES (o LOGS | HEIGHT | encTh Conp. | Cuass
—34—81,—ouil—10% 46

= 47

¢ 1)

LJ

|
[y
3
i

LL*?SLTHLLJ'#**:»

R R LR LB B LEERLELEELLBEEE

4&
28
©0
26-
36-
*I}
4R
4
65
u 28—
g  Cherry 34—
48| Wn onk——4 38—
 Biokory —2- 4
I 80— Cheryy 6 56
" i 40
F:tm s 30
53— Bl,0ak B 47
4 Wh ok |9 46
8 81, oak 38—
. 60
- .~ | & 54
88— Cherry 4 46
%1, oakl & T
B —9 rn
8 Onerry 2 20 |
e % wir 1
48 un 00k & 40 9
6| " L i Bb 12
S8 51, ok 6 50- 13
“ d 11 — 60 22
LORM 6792




SAMPLE PLOT DATA

3L0T NO. SHEET_W__ DATE OBSERVER
-OCATION A%BD iDESCRIPTION

NOTE: L0GS RECORDED IN LOGS AND HALF LOGS TO 8'' TOP DIAMETER.
CROWN CONBITION CLASSES RECORDED BY NUMBER. 1-EXCELLENT, 2-FEW DEAD TWIGS SCATTERED THROUGH
CROWN AND FOLIAGE SLIGHTLY OFF COLOR, 3-THIN CROWN, SOME DEAD BRANCHES IN CROWN, FOLIAGE
OFF COLOR, LEAVES SMALLER THAN NORMAL, 4-DEFINITELY DECADENT OR DYING, 5-DEAD

No. SPECIES oD.BtH" LNooc's JEOITGAI:T CROWN REMARKS
LENGTH | WipTH | CoOND. CLass
f’c.
45 33
<6 16
16 4
b6~ 5T
B0 &
25 12—
o2 14
; 23—
H3- 33—
b H
tb— 38
66— 38—
— T TG TEIUN
rry abundant 4 stems in milugre olotv
o Al = v [ 8 3¢
3 3 5N 9 0n
4 1 3 dE
; b —I—tes—inwiieore—plot
:
4 RO TOY 8 516 8 3 B3 B Siirgy 8
,-miﬁlun y';’m B N ma o1 m . i 2' high 3 1AQ
_Lmd_dmﬁ ..... '8 RXOC

FORM 679
; ol 2







PLot No.

L SHEET
OCAT{oN AND DESCRIPTION

SAMPLE PLOT DATA

—ome— " —gmy -ty — OO VR —pengetYy
[ 2

—f-were—ovirvainr—viot—outside v devrge eBerve—tfeugy—

~——— Ln H o woodlot
-N\“
OTE. | 06S RECORDED IN LOGS AND HALF LOGS TO 8' TOP DIAMETER.
CROWN CONDITION CLASSES RECORDED BY NUMBER. 1-EXCELLENT, 2-FEW DEAD TWIGS SCATTERED THROUGH
CROWN AND FOLIAGE SLIGHTLY OFF COLOR, 3-THIN CROWN, SOME DEAD BRANCHES IN CROWN, FOLIAGE
OFF COLOR, LEAVES SMALLER THAN NORMAL, 4-DEFINITELY DECADENT OR DYING, 5-DEAD
\
No. DBH' No. ToTAL CROWN
SPECIES 0.1 LOGS HEIGHT LENGTH WIDTH COND . CLASS REMARKS
[ e hias 60 S
‘,\e\- kv - : ' w
8« | 38 60 28
t%i—.—m ¥ b 0
—ttoxory—+% L 1% 1%
T — Bl oakl— 48— 3
[T —wis—oni—% «©r e
[ & 14 11
R 30 +0 £6
tm—mn—s o 18-
: e oRK 8 42 Py
& = 16 e 22
ttokory 16 66 B4
B 4 B B
: ” 4 L'
% —bH— 16
| . 7- 55— 50
| — + 86— 3k
L i hd 20— Jurt outEtde prove
4 * 32 b 5
\aa\ ’ e U~ ~
) Sasnatryge—i— b 16
Ry, ek < 15~
N . E— 3 2 da
:::: ¢ 3¢ o
T—ti{tefory 56 32
\:::W*f 2 10
\%\w—r —86- ib
Shed——¢ 36 3
*ﬂcmfm% 15—
W—% &7 1
Cherry— 20
83 1na . ome +7 10
ORM —13 —H0 BE

!
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SAMPLE PLOT DATA

DATE OBSERVER

PLoT NO. spigg—— SHEET e

OCATION AND DESCRIPTION

NOTE: | OGS RECORDED IN LOGS AND HALF LOGS TO 8' TOP DIAMETER.
CROWN CONDITION CLASSES RECORDED BY NUMBER. 1-EXCELLENT, 2-FEW DEAD TWIGS SCATTERED THROUGH

CROWN AND FOLIAGE SLIGHTLY OFF CQLOR, 3-THIN CROWN, SOME DEAD BRANCHES IN CROWN, FOLIAGE
OFF COLOR, LEAVES SMALLER THAN NORMAL, 4-DEFINITELY DECADENT OR DYING, 5-DEAD

N SPECIES DBH No. ToTaL CROWN REMARKS
0 : 0.1 LOGS | HEIGHT I'\"rnGTH | WinTH | COND. CLASS M
552 38
20— 12
586 P S
80 gL
oU L ]
%0 19
40 ix
2O 10
N N .
IO X2
.
oo - -E ail
o
2 13 ’ . ¢ X &)
—IworHaniinguoooupying, 600t ot
DTN Nl "

YOk iu&r_mm " U




3tations 6 and 6, H, .. woods

Heavier outting operationa in the past have opened up the H.,W,
woods on both sides of the fencs, conaiderably more than was the oamse
With Jtationas 1 auvd 2,

Only 11 trees with a D ,B.,H, greater than 2" were recorded but
Several larges trees along the ecast and south edge of the quadret cast
Sonsidersble shade, Plot 6 had 32 trees over 2" D,5.i. and on the
Wole receives less light than Plot b,

~ lueide Qutside Inside Qutel de
~ Sprogd, RXOds ure 23
Black oak 99 64 6 6
“hite oak 1 3 0 1
8 ckory 3 41 3 7
Sagsafras -] 3 2
Low Juniper 10 0 0
4gpen 0 12 0 0
Red daple 0 0 9
Cherry 45 0 6
Sray dogwood 0 3b 0 0
¥itoh Hasel 0 0 0
8a _ 0 o 0 2
161 160 11 a2

Despite the presence of a greater number of mature trees (32-11),
the plot outside the fence had an equal number 0f stems of reproduc~
tion (160-161), a greater variety of species (9-6), and there appﬁr
% be significant differences in the numbers of the mors desirable
Species, The apparent advantage in favor of black oak reproduction



SAMPLE PLOT DATA

LocATIO SCRIPTION

: i thot ~" 1/10 & o

NOTE: LOGS RECORDED IN LOGS AND HALF LOGS TO 8' TOP DIAMETER.
CROWN CONDITION CLASSES RECORDED BY NUMBER. 1-EXCELLENT, 2-FEW DEAD TWIGS SCATTERED THROUGH
CROWN AND FOLIAGE SLIGHTLY OFF COLOR, 3-THIN CROWN, SOME DEAD BRANCHES IN CROWN, FOLIAGE
OFF COLOR, LEAVES SMALLER THAN NORMAL, 4.DEFINITELY DECADENT OR DYING, 5-DEAD

PLOT NoO. % SHEET DATE OBSERVER
ANDag! a ; ; .
X L) Y [3 rre2he " - » X & : oI ’ 5 31 L .25 33 B

No. SPECIES h'op% "NOOG.S JS'TGA:T LENGTH eriiOWNCono. CLASS REMARKS
35 |[Red Onk | 4" 20" 12!
46 B1, oak | 2 0 9
53 Red oak | © 20 10
) 8 20 12
od Bl, osk | 4 50 40
b9 | Hiokory 14 50 20
64 " 3 1b 10
79 Bauggt 4 2b 14
4 2b 14
93 " 3 18 8
102 Bluos osk B 650 |18

tpndex ;.eruduurion

1l | Cherry 3

2| " <%

3 " 3

4 1

6| " 15

6 | Bl. oai 6

7 " 7

8 | Wh, oak 1 16 years old
9 | Juninen
10 | Cherry &
11 " 3
12 | Bl., oak ) 8 yeare o0ld
13, " 1 W "0
14 | Bl, oukl ¥ uteas % v -
15 | Jherry | B atems 1l
16 " 1
17 ” 1
18 " B
19 | Bl, oak )
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SAMPLE PLOT DATA

PLOT No.__Five SHEET__iwQ DATE OBSERVER
LOCATION AND DESCRIPTION

NOTE: LOGS RECORDED IN LOGS AND HALF LOGS TO 8' TOP DIAMETER.
CROWN CONDITION CLASSES RECORDED BY NUMBER. {-EXCELLENT, 2-FEW DEAD TWIGS SCATTERED THROUGH
CROWN AND FOLIAGE SLIGHTLY OFF COLOR, 3-THIN CROWN, SOME DEAD BRANCHES IN CROWN, FOLIAGE
OFF COLOR, LEAVES SMALLER THAN NORMAL, 4.DEFINITELY DECADENT OR DYING, 5-DEAD
Reproduation {cont'd)
) C
No. SPECIES Q%.P&OGS J:,Té,:-r LENGTH WIDT‘:-IOWNCOND. CLASS REMARKS
20 1Bl ek 3
21 | " i}
22 hd 1
| 25 [Cherry |2 atems bN
24 [ ‘;-,g
P4 " 1
6 |Hiokory ) 6 yaars old
29 {Cherry g
28 |Bl, oak 1
29 w 1l 9 " w
&0 " +
31 [Cherry 1
¥4 " 6 stewms
355 L 2 " 1
o4 " d 4
56 |Hiokoxry 2 9 "
37 Bl, oak 2
38 " %
%9 " 6 stque |l 6 " "
40 " i ]k "
41 " it " "
“z 2} . " "
43 Cherry S
44 pl, oak o
45 " 4
46 " B " 1%
47 " ]b " 4
49 | - 2 8 years oXd
(2] " " L
B1 | " '
63 Dherry b "
b4 Bl, oak B &
68 [herry 3
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PLOT NoO.
LOCATION AND DESCRIPTION

SAMPLE PLOT DATA

Five SHeeT__TBT@®  pare OBSERVER

NOTE: LOGS RECORDED IN LOGS AND HALF LOGS TO 8" TOP DIAMETER.
CROWN CONDITION CLASSES RECORDED BY NUMBER. {1 -EXCELLENT, 2-FEW DEAD TWIGS SCATTERED THROUGH
CROWN AND FOLIAGE SLIGHTLY OFF COLOR, 3-THIN CROWN, SOME DEAD BRANCHES IN CROWN, FOLI|AGE
OFF COLOR, LEAVES SMALLER THAN NORMAL, 4-DEFINITELY DECADENT OR DYING, 5-DeaD

Reproduction (cont'd)

No. SPECIES wg "N°°G's :g'Tg':-T LENGTH WI[SI’T-!OWNCOND. CLASS REMARKS

b6 | Cherry 1g!

67 | Bl, oak 1% 1b years old

50 Cherry 2

61 | Juniper Py

62 " 3

63 | Cherry 2

6b " 1

66 | Bl, ouk b sloms | 1#

67 » 3 |” 1

68 Juni pex 2 20 years o0ld

69 | Bl, ouk & |" 1 :

70 | Hicko : 6 " »

71 | Bl,ouk 2 7

72 " 3 " 1

73 w a | 3

74 | Cherry ] 3

76 | Bl,ouk 3

76 " g 6

™ " 2

76 | Cherry |3 |* it

80 Sassafrae 3

ol " 3

82 " o

85 | Cherxy | O stems | 1

84 Bl, ouk 3

8b " 4 26 yours old

] " 2 |» EN g

‘X4 " 4 " 18

el " | a

&9 Cherry 4

) [ 8 " 5

91 | Bl.oak |6 1 9 " "

92 | Juniperi 8 |" -3
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SAMPLE PLOT DATA

PLoT No.__J'i¥@ . SHeeT__k'QuUX _ DaTE OBSERVER

LOCATION AND DESCRIPTION

NOTE: LOGS RECORDED IN LOGS AND HALF LOGS TO 8' TOP DIAMETER.
CROWN CONDITION CLASSES RECORDED BY NUMBER. 1-EXCELLENT, 2-FEW DEAD TWiGS SCATTERED THROUGH
CROWN AND FOLIAGE SLIGHTLY OFF COLOR, 3-THIN CROWN, SOME DEAD BRANCHES IN CROWN, FOLIAGE
OFF COLOR, LEAVES SMALLER THAN NORMAL, 4-DEFINITELY DECADENT OR DYING, 5-DEAD

Reproductiorn {(cont'd)

No. SPECIES We i LNOOG.S J:'Té':'r i LENGTH WI::TFLOWNCOND. CLAss REMARKS

94 [Bl, onk| & stems 1 10 yeurs gld
9L |Cherry %

96 " 4

97 | Junipey & |" 1i (low Junipar)
98 21 « QLK )1&

99 " B ra

100 " 2 |7 i b _years olad
101 " s |" & -
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(99-54) inside is minimized by consulting the age and height ourves
(Fig 13)., The blaok oak reproduotion outside the fence is larger,
not deformed, and generally younger, |

Stations 3 and 4, looated along the north fence in an old fisld
wore little influensced dy shade, Ilany faotors favoring reproduction
in Station & were not.ced but here again the differences in height
growth and form were apparent, There is wnusually heavy deer pressure
in this plot (3), due to topographic feastures - mteep slopes and
aarshes influence their travel lanes aloug the fence through this
study area, Only three spesies were found inside tne fence, mainly
black oak with a few low Jjunipers and hiokoriea, overy specimen was
browsed heavily and ring counts indicate mar<ed suppresaion, Outside
in the open field much low Jjuniper and black oak reproduction is
coming in, The luxuriant spread of the juniper attests to land mieuse
in the paet but it also shows that it has never been browsed, The
black oak seedlings and saplinge are all straight,welli-formed specimens
and conform % the nommal growth curves for that species,

The datg obtained in the milacre plots in Stations 7 and & was
used in preparing the growth ocurves for the various speciss, and
3tation 11 outside the Jeserve yielded comparadble data for unbrowsed
areas, For conveulence in cucaparing milacre dats Stations 7 and 8
wore added together (92 plotas) sumd t&ge plots in Station 11 were
multiplied by a factor to raimse them to 92, It is easily seen that
many errors can be introduced in this manner but no consiusions will
be attomnpted, merely an objective compurison as to relative nuzbers

and species coaposition,
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PLOT No. 3ix
LOCATION AND DESCRIPTION

adjacent to George Reserve north fence,

SHEET

SAMPLE PLOT DATA

One

Date_May 1948 opscrver_dio PONROLLY

North of Jsssandra in Loy MolCleur's woodlot,

NOTE: LOGS RECORDED IN LOGS AND HALF LOGS TO 8" TOP DIAMETER. .
CROWN CONDITION CLASSES RECORDED BY'NUMBER. 1-EXCELLENT, 2-FEwW DEAD TWI1GS SCATT?RED THROUGH
CROWN AND FOLIAGE SLIGHTLY OFF COLOR, 3-THIN CROWN, SOME DEAD BRANCHES IN CROWN, FOLI{AGE
OFF COLOR, LEAVES SMALLER THAN NORMAL, 4-DEFINITELY DECADENT OR DYING, 5-DEAD
No. SPECIES &QF& LNOOG.S J:'TGA:T -JLEN GTH Wi IS:QOWNCOND . CLASS REMARKS
2, |Sassafres 2% 201" 12°
® |Hickor g 20 _8
8 Wh,oak 10 40 20
21 |Bl,oak 3 1l )
31 |[Hickory| 3 15 10 ]
2 " 3 18 10
o9 sod maple S 20 ié
48 | X (2] 13 40 8
49 |Hioko 2 18 8
64 |Cherry | 3 26 16
86 Bl,oak i4 60 rs)
68 |fed maple & 80 29
b9 Blﬂ:k( 2 6 »0 ib
3 3b 16
63 |Red maple 3 20 10
64 Red manle 4 26 12
. -] 20 ']
73 n 3 &0 2
78 " -] 24 12
81 Cherry | 3 20 9
82 " 4 2b 1%
8¢ " 2 20 13
86 Bl ,ouk 2 12 8
88 | Hiokory & 18 10
93 |Hed muple 4 36 16
4 Hicko 2 20 8
96 Hiocko 3 2 8
108 Saesafras 3 20 10
109 | Cherry | & 16 8
112 " 3 30 16
117 Red maple 2 18 13
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SAMPLE PLOT DATA

PLOT No.__ 94X SHEET __TWO DATE OBSERVER
LOCATION AND DESCRIPTION

NOTE: L OGS RECORDED IN LOGS AND HALF LOGS TO 8" TOP DIAMETER.
CROWN CONDITION CLASSES RECORDED BY NUMBER. 1-EXCELLENT, 2-FEW DEAD TWIGS SCATTERED THROUGH
CROWN AND FOLIAGE SLIGHTLY OFF COLOR, 3-THIN CROWN, SOME DEAD BRANCHES IN CROWN, FOL{AGE
OFF COLOR, LEAVES SMALLER THAN NORMAL, 4-DEFINITELY DECADENT OR DYING, 5-DEAD
Hdeproduction
DBH No. ToTAL CROWN
No. SPECIES Mﬁ*"‘z@ HEIGHT -LENGTH WIDTH ConDp. CiLass REMARKS
1(Bl, oxk 1! dend, 14 yeurs old
3 |junnusirse b 1< years old
4 Bl. osk 1 2
6 |Sascafrss 10
7 sspen b
9 (Rickory| 2 stems | 1
10 |Wh, oak| & |" 10
11 10
12 Hiokory 6 9 yvars old
3 " 2
' 8
- ib 4 " 10
_.__lg L] 4 9 L] ”
17 " 2 T " * (rebbit
_&L ouk 6 10 " " danege)
19 b 8
20 |Hiokory p &
2% " 12
| do|éd, vak| 4 " ©
£4 " ]
26 2 6
26 b " 4
27 " 6
28 |Hiokory id
29 " )
K Bl, oak| 4 . &
%) b 4
34 |Hiokeory [*]
36 " 10
36|81, onk 6
37/ Hickor, 8
98 Bl onk 4 § yours old (rabbiv
40| Red maple 8
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PLOT No

LOCATION AND DESCRIPTION

aix

SHEET

“rnree

SAMPLE PLOT DATA

DATE

OBSERVER

NOTE: LOGS RECORDED IN LOGS AND HALF LOGS TO 8' TOP DIAMETER.
CROWN CONDITION CLASSES RECORDED BY NUMBER. 1-EXCELLENT, 2-FEW DEAD TWIGS SCATTERED THROUGH
CROWN AND FOL!AGE SLIGHTLY OFF COLOR, 3.THIN CROWN, SOME DEAD BRANCHES IN CROWN, FOLIAGE
OFF COLOR, LEAVES SMALLER THAN NORMAL, A4-DEFINITELY DECADENT OR DYING, 5-DEAD
Kkeproduation (cont'a)
No. SPEC’ES“'*QDQBE'. LOOG'S J:.Té,:} LENGTH Wl[i'ZOWNCONo. CLASS REMARKS
41 |sickory 7t |
&2 |cherry gt
45 |Bl.ouk i 9 years old
44 " 5
| 40 [Cheruy 4 .
| 46 |Bl,osk i
| 47 [Aspen k
 BC |Hickory b
El ° i)
b2 |Bl,ouk 2
 bd |Mickory *)
[y " ;)
i " &
by [Sassafrds 2 ateme 2
61 |Hickory g
62 " 2 " 7
66 " 2 " B, &
66 hid 2 nebblt dennge 0
67 L ” n 543
68 |Bl,oak 6
69 |Aapen 31" b.4.3
Y0 [Bl,0ai P .4
71 laspen 4 (]
7« |Blj,0ak 4
y -3 2 <0
7« | aspen 2 | " ) " "
£ 2
~1§‘ " 12
(77 Chexrxy | 2 16
7@ |Bl.oak | 2 | " &
80 " 7
83 " 4
86 " b
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SAMPLE PLOT DATA

PLOT No.__3ix SHEET_2 ORX  DATE OBSERVER
LOCATION AND DESCRIPT!ON

NOTE: LOGS RECORDED IN LOGS AND HALF LOGS TO 8' TOP DIAMETER.
CROWN CONDITION CLASSES RECORDED BY NUMBER. 1-EXCELLENT, 2-FEW DEAD TWIGS SCATTERED THROUGH
CROWN AND FOLIAGE SLIGHTLY OFF COLOR, 3.THIN CROWN, SOME DEAD BRANCHES IN CROWN, FOLIAGE
OFF COLOR, LEAVES SMALLER THAN NORMAL, 4.DEFINITELY DECADENT OR DYING, 5-DeaD
leproduction (aoni'd)
DBH | No. ToTaL CROWN
No. SPEC'ESNNQGW K Bocs HEIGHT LENGTH WIDTH Conbp . CLASsS REMARKS
87 |susgelirng 8!
89 Dqgwogi_nggigmgr‘p Sornug aniculate
90 | 4qpen &
91 |Hickery )
92 " 3
95 |Bl,osk 10
96 |Mickory 6 _
98 Yiiten hagel 6
99 |HBickory 10
| 190 [Dleouk | 2 pleme | 10
| 101 |Hickery 1Y
102 |bl, 08k 4
103 [Bassairas 4
104 |Cherry .
106 |Hickory 10
| 166 |1, ouk| < etems | 6, 8
107 " 4 | _Rebblt dewmage
110 |[Pogwoed | 10 | * s
111 |Bl, 0ok 3
118 |Pl/oak | 6 |° 1
114 |Cherry 3
116 |Bl.0ek 8
116 |Hickory 8
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The Stations (9 and 10) along the south fenoe near the gate
provided little data but significant differences, The only re-
production encountered inside the fence wers four badly defo nﬂad
hickories, 3ince the hill slopes down into the Heserve, it was
not unexpested that there were no seedlings gaining & foothold
outside the fence, Twelve foot cherry trees, ten foot red cedar,
and an abundanoe of miscellaneous reproduciion has covered the
field since it was taken out of cultivation 12 years ago, The bare
slope inaide the fence contrasts sharply with the variety and fora
0f new growth on the outside that has beeu subjested to livestock
grazing and 1a eight years younger than the ieserve (Sta, 9),

3tation 7 & 8 Station 11 (outside)
(92 plots)

BIsck oak 7

¥hite ocak 1 6
Hiockory 30 24
Smooth sumac 76 18
3taghorn sumac 0 42

Red cedar 8 0
cherry . 10 i8

agpen 7 o

£lm o 6

Red dogwood 0 102 atems
4pple o i3
Butternut 0 6




Station 9 Station 10 (outside)

(12 plots)
Ela 0
Hickory 4 o]
Smooth sumac 0 20
Cherry 14) b

DI3CUSSION:

"The young tree tends to develop precisely like sompound
interest, %hen it has plenty of lizht, water, and nutrients, the
limiting factor 18 ite own inubility to use them, Lvery oew leaf
and shoot rroceeds to serve as capital to produce more leaves and
shoots,... &8 form of geometricael progression,” (Baker)

A typiocsl height growth curve under optimum conditions oonaists
of a gonoave curve at the lowr end where growth is Jjust beginning,
Insdequate leafage is the limiting factor and may be brief in
intolerant trees or long with tolerant sypecies, Ilormally the ocurve
then becomee almost & straight line as the leaf area increases and
efficiently utilizes all of the growth factors available, Later the
upward trend ceases, prinarily as an expression of the difficulty of
supplying weter to tho topmost twige. This curve amay be depressed
at any point by & change in avallable growth factors, or change iu
conditions of growth, The prodblem of deer browsing may be seen {0

affect height growth b reducing the leaf area, removing terminal
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leaders, and forociung the seedling to use all avallable nutrients

to replace lost parts, If the tree can grow boyoné the reach of

the deer, little damage will result from occasional browsing on the
lower branches since fow large trees utilize all their leafage with
100» efficienoy, The meohanical damage to seedlings and saplings

by trampling, and rubbing of antlers has not deen considered in

this study but zay destroy a measurable portion of reproduction if
the herd reaches large proportions once more, 4lsc the large amounts
of acorns and other fruits eaten by deer represents a loss of gone

asiderable potential reproduction,

CRAPHS:

The sverage growth curves (Fig, 1ll«15) are based on data
agsounulated froa all the plots rather than separate onrves based
on individual plots, Heights were taken to the nearest foot and
plotted against age which was taken in five year intervals for
sonvenience in handl ing, The Tfigures in parentheses indicate the
nunber of samples taken and are included to show the amount of
weighting necessary in drawing a ocurve to represent average growth
for the species, 4in analysis of the individual species growth
surve oan bs atteapted if the data is adequate and in some cases
further material would have been desirable, (iention will be made

in the individual asnalysis for the species,)
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SHAGBARK BICAOKY:

The growth curves for shagbark hiokory (Fig 11) were based on
56 specimens, 40 inside and 16 outside the ieserve, all of the
specimens encountered inside were aged becauss they were often badly
deformed and all snowed evidence of at least slight damage ®0 that
age was impossible to estimate, 4 great abundance of hickory re-
rroduction was found outeide the Heserve but since they were straight
and undamaged, & sanaller sample of cuttings was made 80 as not to
destroy potential sound trees, it may be safely assumed that
additional outtings of these even-height saplings would yield similar
growth data,
. Since hickory ies slow growing and tolergnt as a seedling, no
great differences in height will be notioeable in the early ages,
1t reproduces by seed every two or three years bdbut great quantities
of seed are destroysd by rodents, and deer eat the tiny seedlings
"ags fast &s they appear”, Tho snow gover in winter and thick humus
layer in spring probadbly conceals many seedllings that are overlooksd
excopt under intensive investigation, .ore sanples of the O-5 year
gsedlings from both sides of the fence would have given a better
picture of early growth, PFroa five years on, thc hickory outsidé
the ieserve grew more rapidly, as is typical with intolerant trees,
probably reaching its maximum growth early in l1life and then slowly
decreasing in annual growth, The same species on the Reserve under
similar oconditions, except for the mechanical damage of browsing,
grows vory slowly up to two feet and 20-206 years of age., MNo saplings
under 15' were encountered; the middle height class seema to have

been eliminated, especially in the areas under consideration, iany
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dead aspecimens were noted and were usually those badly deformed,
Light or moderately browsed specimens seem to regist browaing
fairly well as they continue to live, although almoat all growih
is latersl,

Hickory planted at Saginaw Forest reached 2.6' after 10 years
of growth as compared to 3' ocutside and 1' inside the ieserve,

KHITE OaK:

Very little white oak reproduotion ocourred in the piot- on
the degerve a0 every specimen was aged (100;‘%)'. liot enough samples
were obtained for a statistically aocurate growth curve but the
plotted curves are fairly significant, Browsed specimens did not
geem to resi:st damage very well, lateral branching, while pronounced,
wag less than in the othsr imrdwood speciea and every sample showed
aten rot, indiocating a short existence sven for the reproduction tnat
has gained a foothold (Pig,. 12),

The trend of the curves is similar which may seea incompatible
with a statement that white oak d0es not resist browsing daaage,
4dditional data may alter the trend of the curves and an extension
beyond 20 years may shovw a disappearance of white oak inside,

Records of white cak grown from seed in deep fresh clay loam at

Saginaw Forest shows saplings to be 8,3' tall at 18 yoars of age,
By interpolation from the growth curves on Fig, 12, white oak outside
the deserve would be about 64' tall and those on the inside would be
3' tall, at 15 years of age,.. (1) 3aginaw 5,2’ (2} outside 6°
(3) Inside 2-1/4°,

hite oak 1s & prolifioc seeder with fruit aaturing in one season,

Ococasionally they way skip seasous and since the seeds germinate in
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the fall, a great anount of loss due to freezing is expeoted, The
seedlings are not fast growers, are of interaediate tolerance, and
grow more tolerant with age, again rodents destroy great guantities
of the aseds and the deer make the acorns provide the bulk of their
diet during the fall months, loss of leaf area due to removal of
both twigs and new leaves, tends to depress the ourve of seedling

growth (Fig 12),

BLACK OAK:
Over one hundred specimens of black oak saplings and seedlinges

were ring oounted, measured, and plotted to give the resulting average
growth ourves (Fig 13), iore specimens were taken than was the oase
with the other study species dbecause of the gre:t abundance of this
oak,

Black oax is & persietent sprouter but good seed years are
infrequent and often no acorns are born for several years, ZThere seems
to be a difference of opinion as to whether deor paes up the blaock
oai fruit beoause it is bitter (Dixon 1934) or that they pay little
attention to what we ocall bittermess in their choice of food (Van
Dersal 194¢0), The George #eserve deer do browse ‘the woody growth
of the blaok oaks and the growtih ourves (Pig 13) seem to indicate
that while the height growth is suppressed, it does follow the same
general trend s for undanaged saplings, snd will eventually "cacape”
the deer, Unfortunately no growth figures for black oak are availabdble
at 3aginaw Foreat for comparison., Browsing deforme black oak by
promoting laterul growth but unlese it ie unusually severe, butt rot
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and dead specimens are not common,

Beckwith (1942) found thet "red and blaock caks were establisned
in 0ld fields 3«6 years after the date of last oultivation,” They
are intolerant as a tree, not a climax type, and slower growing than
red oak, They can stand denss shade as seedlings which probebly
acoounts for their adbundance in the cak-hiockory t;pes in this area,
dany of the specimens aged on the sSeserve showed wider growth rings
for the past 3-4 years which may de interpreted a&s release from
overbrowsing coincident with the cutting back of the herd starting
in 1940-41,

IBDI CAaTOR SPECIESS

In addition to the three hurdwoods previoualy studied, it was
felt advisable to investigate several other spocies that are not as
abundant but preferred by deer at one season or another, ot all
species could dbe studied adequately for statistiocal purposes batl
observations and samples were made to test the feasibility of
seleoting an ind iocator speocies, 3inoe hardwoods grow so slowly and
damage is often too great when it becomes apparent, game managers
have found it advisable to find a species that grows quickly and
showes damage very soon after it begine, 7The valus of such inowledge
is evident for theum ocontrol measures can be taken before irruptions
take place with subsequent depletion of the range,

Pearce (1937) found that witch-hobble(¥iburnum alnifolium) was
'a key speciea, an indicator plant that will reflect by its own state
the general intensity of browsing on an area, 4in ideal ksy species
should have the following qualifications: 1) common to all parts of
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the feeding ground; 2) avalladbility when needed by deer; 3) ocapadble
of refleoting varions degrees of broweing by ita reastion to damage;
4) stability a8 a food, Used habitually until the supply is exhausted,
not a tid-bit, 5) Ability to survive though heavily broweed,”

Perhaps an intensive growth study of fast growing, widespread
shrubs and an invesatigation of the prefersences and requirements of
deer in thia region will yield a similar key species for use in the
managenent of the George Heserve deer herd, Key species may have to
be sclected for all four seasons of the year,

A partisl 1list was suggeated by Lr, 7, ili. Haseratrom, based on
his observations of ohanges that have osgurred on the area sinoce he
has lived thersc (1941), 3wmooth sumas, red cedar, buckthorn, red
osler dogwood, gray Qngéod. sagsafras, tampurack, ela, poplar, red
maple, witch hazel, yellow birch, and hazelnut were suggeated by hin
ag possidilities for further study, The diffioulty in making accurate
comparisons with a@pecimena obtained outslde the saaple plots prevented
the asccunmulation of any azount of data but sanples were taken as they
woere encountered during the study,

Aotaal obaservations of deer feeding on various browse gpeoies
were made but were too few s&nd of too short duration to be included
a8 eovidense 0f preference or seasonal need, The observations did
serve to sudbstantiate statements as W their general habits of
browginz and factors influencing theam,






Sd00TH SUMAaS:

This shrub, slthough leas coamon in idichigan than staghorn
sumac, was the ohly one encountered on the Reserve, Original survey
notes refer to staghorn sumagc on the present iteserve, but aay be an
error in identification, dlarge patoches Of smooth sumas OocouUr near
the airport, along ths east fence, along Fishhook idarsh and elsewhere
throughout the sleared slopes,

The method of aging, previously described, waa employed, with
~ococasional ring counts to insure sccuracy, Generally speaking, the
sumac found growing outside the “eserve grows about one foot per yeer
to a maximum height of 12-14°', Then it dies and in some areas is
being replaced by more toler=nt gray dogwood, Samples were taken
on the George Heserve innex, the o0ld ~lizabeth Gardner property
across from the east fence (now ovned by the University) and between
the emst road and the fence, Inside the fence the deer browse baok
each year's new growth so that ocomperitively 1ittle gain in height
is made, dSome stems esoape, probably due to the law of sverage, and
others in inaccessible places wote observed to be growing at a falrly
normal rate,

an expanded age soale wuas used in ocoamputing the average growth
curve for smooth sumao because of its quick growth and snort life,
It is readily seen that the deer seex it out a8 soon s it dreaks

the surface of the ground,

TR .
v .
R )

Juniper, becaunse of its parsistent folisge, and olose grown
ayametriocal form is very quick to show browse demuge, Iln some






instances the deer have stripped off all foliage to a height

of 6' and left a 1 or 2' plume at the top, & few saplings were
broken but, despite ths heavy and repeated browsing, only the
smaller Beedlings were dying as a result of the pressure, iHost
0f the red cedar is found on 0ld fields and in the more open
woodlote for they are very intolersnt, Inside the fence they
are & sorry sight - whole patches of reproduction, notably aloung
the south fence, sre browsed almost to the point of extimotion,
Few specimens have escaped brwmsing to some degree no matter how
widesproad they are, uring the winter all trails led to them,
a doe was observed feeding late one aftermoon in January along
the east fance, Despite gzero tempcrature and & strong wind, she
browsed leisurely, spending two or three minutes at each red cedar

and low juniper (J, communis var depresss), and gradually worked

her Wy elong the side of the hill, In fifteen minutes she did
not browse aunything but juniper despite the presence of sumac
and black oak seedl ings,

Zast of the neserve om -tate-owned laend zre thousands of
red cedars of sll sizes covering abandoned agricultural land,
The ir perfectly symmetrical form indicates that they bave
grown free from browvsing by sheep or deer and the growth figures
obtained seemed to substantiate this. lio trees lirger than
four feet were ocut due to the difficulty in cutting & smooth
surface for aging with the avallable equipaent, 7Tho sauples
anade showed even, wide growth rings in sontrast to the coapressed

and contorted rings noted inside,
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Many large specimons of low Jjuniper were heavily browsed
and were dead or dying, XNo ages were taken or comparisons made
although sabundant samples for compurison are available north

of the fence near ~tation 4,

Only oue olump of red oeier dogwood was found on the
sggerve = along the fire trail ncar the swamp in the southeast
oorncr, (¥ig, 37). Leer find it very palatable which probably
sccounta in part for 1is scarcity inside the boundaries, <enother
factor tending to preveant 1t from ever bescoming abundant ig its
hatit of reproduciug by sending out shoots, and this vrocess
ig very slow, eapecially early in its 1life, The samples taken
inside averaged b years of age und were 3' tall, Samples taken
on the zeserve anmex and in Loy idollear's woodlot (east dboundary)
ware 5' tull at an averege age of & yours,

Witch hezel is found both in and out of the deserve and
may indicate several things, It sppears to be more abundant
in than out, The few sauxnples aged showed nothing significant
and no browse damage wes ever noted, In the winter, deer tracis
were seldom, if ever, fuund near witch hazel, 4Apparently deer
do not find it palateble and are not forged by atarvation to
eat it, It is "poorly eaten” in New York (daynard et al 193bd).
la it more abundant inside or does lssk of other reproduotion
make it more comspicuoust If it is more abundant, then it might
follow that the deer, by overbrowsing its competitors, have

allowed it tw assume domiunance in the understory,
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Zlm 18 eagerly consumed and asny deformed apecimens attest
to the deer's proference for it, Zight specimens, selected
at random outside, averaged 3-1/2' at 8 yeurs of age, Kive
similar specimens inside at 8 years of age averaged omly 107
in height, douth of the Heserve fence (3ta, 10) asny elm
seedlings are establishing themselves in the old field, txperi-
mental exclosures will be constructed scon incide the seserve
and it ie to be hoped that-plots containing elm reproduction
will be studied in this manner,

Cantrall {1942) wrote "sassufras, apparently unpalatable
to the deer, is at preasent epreading to other purts of ths woods,”
Regarded by some as 8 "weed tree" it is rapidly restoocxing
abandoned farzs lands by seeds a8 well as by root sprouts,
3auples taken did not indicate any difference in growth rate
in or out of the seserve &nd :zay suggeat tant the deer do not
browse it, However, additionsal dats mny lend welght to the
oppoaite vicw held by some, that deer do bLro:se sassairas, The
soutiwest woodlot would be the best place for a study of this
kind,

black sherry is sbundant in the woodlots and may be
"released” by laock of competition due to deer holding back
more tolerant species, They do nibble on the new growth of
seedlings as was witnessed in mid-spril but it is poussible that
this light pruning effect actually stimulates growth, Xu samples

vere aged,

-3 T -



142

ULaRY e

sbandonment of cultivation and permitting vegetution to
retum to the deserve, coupled with elimination of cutticg,
grazing, and fire, have undoubtedly helped tc conserve the
natural resources of the area, Ihe introductiou of the doer
herd and its subsequent doaminution had an opposite sffect on
the vegetation and allied fauma, iNost of these changes have
been B0 recent, in terms of long range suscessionu] modifioa-
tione, that the Aeserve will unquestivnably be further altered,
either toward olimax vegetative types or by retrogression., iith
the deer herd at or neur the carrying capacity of the range, it
is unlikely thuat they will aoct tc¢ modify succession greatly,
It 18 uleo unlikely thsut natural succession will chunge the
cover to such an extent thut the range will be no longer suitabdle
for wildlife, espeocially un adaptable animal like the whitetail,

COBCOLUSI St
l. a tree grows in height ounly through new growth froa

its topshoot, JLestruction of tho topshoot by Lrowsing
suppresses height growth snd causes defomitieg.
2, Relutively light pruning by deer may stimulute growth
and is not so daatrﬁotive to range as is excessive
use and trumpling by livestoock,
e Hardwoods over six feet tall provide wvery little browse,
4. HNo two woods are ever precisely &like but food habvits
studies utilising exclosures should provide wlusble
informe tion on deer food profersnces and seasonal re-

quirements,
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6.

8.

9.

10 Y

i1,

12,

Prevention of fires and cuttinge has halted increased
growth of succulent vegetation and other shrubby
sgrowth suitabtle for deer food.

While the present population of 20-30C deer per section
docs not appear to be taxing the carrying cupacity
of the reserve, it might prove imposeible to attempt
reforestation on a similar urea .ith that number.

Usaugs on the &feserve is spreud over a larger area
due to milder clizate and presence of more food in
southerm kerdwood forests, +ats om carrying capacity
is probably not arplicable further north where deer
are rorced to yard,

The deer on the +~ese¢rve browse hurdwoods ull year round,
vith the lightest pressure cominyg duriug the sumaer
when there 18 & greater vuriety of browse present,

an average herd of 127 deer annually wmay be expected Lo
consume upwards of 160 tons of browse, .ﬁuch of this
is ok and hickory reproduction, |

the Reserve cannot be sacrificed to the deer herd; their
numbers must be controlled to astch carrying capacity,

Lack of osk aud hickory reproduction witnin the woodlots
due to browsing a8y be chunging the composition of
the understory., itoch hazel, cherry, and sassafras
seen to be more abundsnt ineide than out,

tihite oak does not resist browse danage as well ae black
oak snd hiockory, and shows & greater incidence of

vutt rot and esrly x«<ill,



13, Jlamage other than by browsing may be trampling,
antler damage, eating seeds (acorns, nuts),
and release of undosirable species which may
grow and orowd out or prevent eatablishment
of desirable speclies,

14, Tthe three dominant herdwoods showed suppression
of height growth due to overdbrowsing.

lb, KLKstimated populations based on browse ocond itions
are probably low, Tfherefore, it is desirable
to discover key or indicator species to Jjudge
current conditior of range vefore damage is

too great,
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2bies baleAmeA, ..., ce0ce00se.c00ecasssasnssssbalaam fir

406X TUDIUM, .., .. 0000000000000 00s0sssssecssssTOd maple

Betula lutea,.........cccee0ecte0ceecccnccssossyellow birch
Carya Blabr&,.....ccecccoceee00caceaccnnssscsssPignut hickory
Carya OVBL8,,..ccceeeccsccscocascccscassasseseBhagbark hiokory
Cornus paniculat®.,...eeocececccsacecscsescsssspanicled dogwood
Cornus 8t0lonifera, . ...ceeeccseecccccccccssaccred-osier dogwood
Corylus americCRN&,,..ccecceecccscosscscscccesshlierican hazel
Fague grandifolif,....ccceevccscsccesssesescesbéOoh

Hamamells Virginians,......ccceeescceceesecsecssWitch hagel
Juglana Cinered,,....cceeccceossececcscscssssabuttornut
Juniperus communis VvVar, A6presSs&.....ccs.cece0.10W juniper
Juniperus Virginien®,....ceccececssesescsscescreod cedar

Larix laricing,,,,..ccccccoccecs0eccccccassccstamarask

Pigea TuUbre,,,...ceeeccecccceccscsencescsccecsred spruce
Pinus re8inos8,,.,ceeccceccsvcsssccccccccsccscred pine

Populus tremuloides,,,..ccesccesvcescessasceacquaking aspen
Prunus 86TOLIN&,...eeecessesecasscasssoccasssablack ohOrry
UErcus 8lDB,,...cc0s00000000000s0000ss0ss0sssWhite oak
<uercus borealis var, mAXimMA&,,....cccec000000.70d OBK

dUercus VeluRinR,,..ccocceecesses00csssscesesssblack oak
Rhamnus 81nifolil,.....ccceeeccsscocsccccsscscdlder buckthom
Rhus glADIra,,,..ceeceescsscovscscsasscsscssesedmooth suNAC
Rhus typhina,, ... ccceeevccrecsccesccscsesasceestaghorn sumac
Rhus VerDixX, ., .cececeeccscesctocssesccssccscesPisgon sumac
Sagsafras officinale,,...cceeeveccvescscscccscnagsafras

Ulmue 8mericaN®,,,.c.ceeeescecsccccscsccsscsccmeriocan elm
Vacolnium canadenss,,.......ccccececceveseseeslOW bush blueberry

Viburnum alnifolinm, eecescccescsescsssencseccscscscseWitch hobble
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