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BSTRACT

The deer herd at Point Pelee National Park appears to be small Gt 50%, as
stimated on 75% of the dry land of the Park), and stable,‘the latter conclusion
ased on re-calculating erroneocusly analyzed data collected by Henry in 1972.

'he technique used in both cases —— pellet group analysis, estimates low but
ikely consistently so. All habitats analyzed were used approximately in pro-
ortion to their size. Deer do not appear to be emigrating permanently from the =
rark, and fawns per doe are much lower than expected. |

Deer numbers are below the carrying capacity of the range. Most browsing is
on the most abundant species of woody plants in the Park, and in no cases were the
percent of stems browsed on 100 square feet plots greater than 33 percent.‘ Hack-
berry forests support more browsing in total and percent area than other habitat
types, indicating'that older forests do not lose most of theiflattractiveness to
Aeer as in the northern hardwoods. No plant species in the Park is in jéoyardy
because of deer browsing, and sqccession appears to be little affected.

From fhe foregoing is the conclusion that é reproductive rate lower than nor-
mal for white-tailed deer is holding the herd below the carrying capacity (in terms
of food availaﬁility) of the ranée.

The analysis of the significance of aﬁandoned land to deer suggeéts that as
succession proceeds, deer browﬁe can be expected to improve oniy slightly. While
quality of deer browse is better om abandoned land than in adjacent forests, this
is partly counteracted by more quéﬁ&ily in the adjacent forests in most (but not
all) cases. However, since food availability is now in excess of that needed
by the.present herd, more food that may .grow on abandoned land can be expected to

have an only minimal effect on increasing the size of the herd.
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TERMS OF CONTRACT

(1)

(2)

(3

(4)

(5)

(6)

(7)

Project requirements were:

census the deer population in the Park and determine sex and fawn/adult
raltio;

determine the seasonal distribution patterns (spring-summer—fall) and limits
of range of the deer within the Park;

investigate and report on the daily movements of deer with particular emphasis
on the movements of deer into and out of the Park;

assess the effects of the deer herd on the vegetation in its ﬁresent range in
the Park, and attempt to determine the range changes or fange requirements
for the future;

prepare maps at.a scale of i inch -equals 400 feet to clearly illustrate deer

movements, distribution and limits of range to correlate with the written

data, within the Park;

assess and report on the effects of visitor use of the Park on distribution

and habits of the deer;

submit an original and two copies of the final report containing:
(a) all data collected (in map, chart, and/or table form);
(b) photographs or othér illustrative material needed to properly
report on the work; ~
(¢) an interpretation and discussion of findings, with recommend-

ations as to future management practices of the herd.




INTRODUCTION

The terms of the contract can be subdivided into three major topics, dealt

with successively in this report in three major parts:

PART A Deerrnumbers, Distribution and Demographic Data;

PART B Assessment of Food Habits on Forested-Range for Deer;

PART C Assessment of Probable Successional Changes of Cleared Land an&
their Significance to Deer.

This study assesses the present balance between deer and their habitat at
Point Pelee National Park, and reflects on possible future changes in this bal-
ance. It follows one completed in 1972 by B.A.M. Henry at the Univeréity of
Western Ontario, which also attempted to assess numbers of deer, movements, and
food habits. Our report reflects on the adequacy of the prgvious data, and adds .
to food habit informatién with quantified data hitherto not collected. It points
indirectly in another direction to answer the question of what limits deer numbers
in the Park.

Deer numbers héve apparently varied in the past. Bistorically deer were un-
doubtedly part of the penninsula's fauna, since they lived throughout southern
Ontariﬁ. Between 1830 and 1880 the population was thought to have declined be-
cause of "the increasing intensity and scale of human activity". (Nelson and
Battin, 1974, P.45). Wigle (1973) summarized the more reﬁent history of deer
numbers commenting that numbers were so iow in the 1920's that resideuts introducéd
additional deer. Cutting and burning of underbrush during the early decades of
the twéntieth century by cottagers and park residents (Nelson and Baﬁtin, 1974: P. 19)
may have mitigated against deer, buL by 1940 the herd was thought to be approximately
50 animals (Wigle, 1973). Since then, periodic estimates and observations of res-
idents and the results of deer rempvals in the mid 1950's (to ;upposedly protect
adjacent farmland), placed deer numbers between 20 and 25 up tc the late 1960's,
and 15 to 20 up until winter 1974, the subject period of this study.

Vegetation on Point Pelee has changed greatly since the early 1800's when
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white man first settled there. While early botanists described forests as Caro-
inian (Maycock, 1972, P. 78), cultivation and farming have so altered natural
succession that the present vegetation must be viewed as the result of the dual
forces of nature and man. This complicates any extrapolation df past plant com-
munities into a prediction of the future, and makes such an assessment almost
wholly dependent on present evidence alone.

Why have deer numbers not increase? Since 1957, deer have been protected
in the Park. Accidental or illlegal mortality has been low, estimated at two
deer per year between 1967 and 1973. Coyotes are the only possible predator,
likely‘not significant to ad&lt deer. A variety of successional stages exist in
the Park's vegetation?_fThe answer to the low deer numbers is not.clear, Will
deer increase as farmland bought by Parks Canada in recent years in the Park, be-
gin to grow deer food? Is the natural perpetuation of Carolinean foresés elements,
one of Pelee's attractions and unique contributions to Canada's national park
system, in jeparody from the present deer browsing, as is believed at Rondeau, a

sister penninsula? These are the broad questions addressed in this study.
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PART A DEER NUMBERS, DISTRIBUTION, AND DEMOGRAPHIC DATA

-

INTRODUCTION
llow many deer are there in Pelee Park? Are they distributed unevenly? Do
they move out of the Park in the summer? What is the sex and fawn/adult ratio?

PART A addresses these questions.

METHODS

A census of the 1973-74 winter's deer population was conducted by the "pel-

let group technique". This technique, widely used to determine deer numbers, in-
volves counting pellet groups on the basis of samples stratified.as to habitat,
and based on three assumptions. These assumptions are: 1) defecationrate for
deer is 13 pellet groups per 24 hours, 2) the winterrpe:iod ddring which pellets
accumulate can be'accurately‘éstimated as a date when leaf fallrterminated to the

' point of the time during which the pellet census is being conducted, 3) all
pellet groups on transects are found and counted, and no pellet groups disinte-
grate during this period. (A pellet group was more than 5 pellets in close prox-
imity.)

In our case, the period of accumulation was taken as 164 days, being from

December 1 until May 14 inclusive.  The following equation transforms data on

- pellet groups to numbers of deer:

No. of deer =(# pellet groups per acre) X total no. of acres
’ ( defecation rate ) )

accumulation period

Thirty-two transects were run, most 100 meters long and two feet wide.

Their locations were, as ncarly as possible, duplicates of those run previously

TR s 5,




.y Heary (1972), but his map of transect locations was quite inaccurate. Tran-

sects were shorter than 100 meters only when constrained by habitat type (all
individual transects were chosen to be representative of only one habitat type).

In addition, we ran 7/ transects chosen on edges between habitats to test
the use of '"edge" by deer.

The transects are listed in Appendix I, and their location shoﬁn on Map l.

In this study, since deer distribution was perceived as uneven, data plugged
into the formula were stratified by habitat type. Four habitat types were sampled:
Hackberry forest, Abandoned f;;mland, Red cedar A, Red cedar B, using categories

suggested previously and described by Hemry. These made up 75.1% of the Park,

exclusive of the marsh. Not assessed were: Wet forest, Shrub, Herbaceous strand. .

In marsh and wet forest, pellets would have disintegrated; shrub habitat was in-—

itially thought to be prohibitably small; herbaceous strand was too small and in-

separable from beach. By careful planimetry, the size of each habitat type was

determined (these varied from Henry's estimates). Then the mean numbers of pel-

let groups per 30 meter transect were calculated separately for each of the four

habitat types and weighted as to the extent of that habitat, by multiplying eéch

of these figures by the percent that each habitat represented of the total of

the four habitats. Mean number of pellet groups per 50 meters was used_instead

of 100 meters {a full transect) because some transects were shorter, as mentioned.

The sum of the weighted mean numbeghﬁf pellet groups per 50 meter transect for

each habitat was converted to pellet groups per acre, and used in the formula.
This stratification by habitat type is e%sentiai whenrdisﬁribution of deer

is uneven; otherwise a disproportionate amount of sampling in any one habitat

will result in a biased score. Henry did not recognize this, which completely
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validates his census. We re-calculated numbers of deer from his data after

stratifying the data, and results are presented.

To place a measure of confidence on our census data, we calculated confid-

ence limits, using the sum of the sum of deviations from the mean number of pel-

let groups in each habitat type; and plugging this into the standard equation.

The extent to which deer were unevenly distributed in the Park during the

previous winter was calculated by a Chi-square test, based on the assumption that

all habitats were expected to Pg.used proportionately to their size.

An attempt to determine movements in summer was made by setting out and per—-

el . *Eﬁi“"ﬁal

jodically checking eleven sand transects. Each transect was four feet wide and

they averaged 95 feet in length. They were established where Henry had established .

his in 1971. Every 8 to 10 days all deer tracks found on them'were copnted,.and 1:f;
che transects raked. Nine of the eleven transects were Tun throughout June and i
then abandoned as unsuccessful due to a combination of factors: human tracks or
rain (it rained 18 days out of 30 in June) obliterating deer trécks; unsuitable

surfaces of gravel or herbaceous cover. The remaining two transects were maintained

until the end of August, and were jocated on the north-east beach so as to assess

¥

any movement of deer out of the Park.

Data on movements also came from observations of deer made on early morning
'or late evening searches conducted” three times each month, or &uring ﬁhé coufse of
other work, plus observations made by the public and reportéd.dn a form provided
at the Interpretive Center. These observations wefé also the source.of demogtaphié

information.

RESULTS

3

b v el el B 3

Deer Numbers and Winter Distribution. The number of deer in the sampled portion

.

of Pelee Park (75.1%Z of land, exclusive of marsh) in the winter of 1973-74 as
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armined by pellet groups analysis was 6f 50%. In other words, at the 95% con-
idence level, the population that used the area samp led 1ay between 3 and 9.
able 1 displays the data which were used to calculate for each habitat type the
weighted mean number of pellet groups per 50 meter transect", which was one
lecessary component in the estimation of deer numbers.

rable 1. Manipulation of observed deer pellet groups into weighted mean number
of pellet groups in each habitat type.

Habitat % of total Number of, Total pellet Total of pellet 1Iean mo. Weighted
habitat studied  transects groups - groups per 50 2 pellet mean no.
meter transect groups pellet

per 50 groups per ||

meter 50 meter
transect transeck

———— g d -
- : -

Hackberry.

Forest 52 6 ‘ 5 " 2.5 0.42 0.22
Abandoned . |
Farmland 33 & 3 1.5 0.25 0.08
Red Cedar A 5 14 17 9.3 0.66 0.03
Red Cedar B9 6 1 1.0 0.17 0.02

TOTAL =  0.35
i Transect lengths were variable, as explained in téxt.
2 See Appendix I for details.
3 ) . ' .
Column five divided by column three. =
4 -

Column six times column 1 divided by 100.

The sum of "weighted mean aumber of pellet groups per 50 meter transect”, which

was 0.35, represcnts a mean SCOTre for 100 square meters (since each transect was 2

sz e AT T Bk e A L - 0 AT HE T AT T PN e A T A
e, 1T e e b AL B s fe st i B REF Ay
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r eters wide). This was converted to a score per acre (14.2) and used in the
A

equation described under methods:

(14.2) 846

( 13 )
= 5,7 deer.

164
The total acreage of the four habitats, 846 acres, was made up of 445 acres hack-
berry forest, 279 acres abandoned farmland, 44 acres Red Cedar A, 78 acres Red

Cedar B. (The sizes of habitats not included in this analysis were: 2564 acres

marsh, 101 acres wet woodlandy 116 acres shrub, 54 acres beach, and 20 acres

park buildings.) As mentioned, acreages of each habitat differed from those used
by Henry, and are believed to be more accurate. |

This estimate of deer numbers in 75 percent of the park exclusive of marsh
is likely low, for reasons‘that will be discussed. The numﬁer, hoﬁever, is
reasonébly consistent with a re-calculation of data coliected in May 1971, by

Henry. This re-calculation involved: a) stratifying the sample by habitat type

and weighting in proportion to that habitat type, and b) using our calculations
of the sizes of habitat typeé. When this was done, Henry's data yielded an esti-
mate of 5.3 deer rather than 18 deer. The data used in this re-calculation are
shown in Table 2. From the calculated weighted number of pellet groups per acre
(14.8), the number of deer (5.3) in 83.5 percent of the park was derived from the

formula as follows:

(14.8) 962
13

200

Henry was also in error in using an accumulation period of 200 days, since that

ran from December 1 to June 20 and thus included all his period of rumning pellet

]

groups transects. Rather he should have included only half that timev,a logical
(ie., half the period of running transeI
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.essity. Since dates of sampling do not appear in his thesis, the correct
iccumulation period could not be determined, but if it were 164 days as was ours,
Henry's deer estimate would have been 6.4 deer in 83.5 percent of the park. Con-
Fidence limits could not be placed on Heary's data because his thesis did not
jisplay all the relevant data. The high degree of confidence he did put oﬁ his
®orroneous estimate of numbers is likely also a miscalculation, as his total area

in transects was only slightly larger than ours, and only a greatly larger sample

size would have resulted in narrower confidence limits.

Table 2. Re-calculation of 1971 pellet group analysis (Henry, 1972) to stratlfy
the observed data by habitat type.

Habitat1 % of total Tranmsect No. of No. of qughted number
habitat area pellet pellet pellet groups
studied (square groups groups per acre

meters) per acre

Hackberry

Forest 46 924 0 0 0

Abandoned | E _

Farmland 29 1000 8 32.4 - 9.4

Red Cedar A 5 2833 63 89.0 | 4.5

Red Cedar B . 8 1078 3 109 L9

Shrub 12 200 0 0 o 0

TOTAL = 14.8

Wet forest, which Henry included, was excluded in this re-caleulation because
size of area could not be determined,as water level varies between years.
The four habitats analyzed in our study were used proportionately to their
.relative sizes. A Chi-square test of non-random distribution showed no signifi-

cance at the 0.05 confidence level. The data used in this analysis are displayed

[
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in Table 3. While Table 3 shows some uneven use, such as more use of Red Cedar A
than expected (the largest contributer to the total Chi-square value), and less

use of Red Cedar B habitat, the total is not significant.

Table 3. Deer distribution data tested by Chi-square for non-randomness.
(Expected values were calculated as total pellet groups in all acres

times ratio of the specific sample area of each habitat to the total
gample area.)

Habitat ’Area Sampled Observed Expected : Xz
Type (square meters) Pellet groups Pellet groups Value
Hackberry

Forest 1200 5 5.6 0.06
Abandoned .
Farmland 1060 ' 3 4.9 - 0.73
Red Cedar A 2520 17 11.7 - 2.40
Red Cedar B 820 1 3.8 2.05

' TOTAL X° = 5.24

0.05 probability level
(D. of F. = 3)

7.82

]

_Summer Distribution. ngﬁty—four sightings of deer were made, totalling 41

animals. These sightings indicated that deer used the red cedar A habitat in May,

July and August, and the abandoned farmland in late July and all of August. Tracks

indicated that the wet woodland and shrub were used throughout the summer, with oc-

—

casional use of red cedar B and hackberry forest. However, movements, or changes in

distribution over the summer could not be accurately determined from the samll num—

ber of sightirgs, and the non~systematic observations of tracks.




YOI

=

T Y

ER SIGHTINGS =~




- 15 -

in addition to oux sightings, 81 sightings were made By the public. Most
-e within a mile of the Interpretive Center. gince this is the area of heaviest
public use of the Park,these sightings are of limited valﬁe jn determining the
summer distribution oT movements of deer.

The two sand transects on the north—east beachrinAicated some possibility
that deer may have occassionally moved out of (or into) the Park. Between early
Jjune and late July, a total of 45 tracks (individual hoof marks) were noted on
the two transects. On June 25, tracks were observed going right into the water
at the north end of the beach, and returaing. To exit from the Park this summer

via the north-east beach would have required wading.

Demographic Information. Of the 41 deer we observed, 14 were does, 10 were

bucks and 17 were unidentifiéd. This sex ratio is not significantly different from b
50:50 at the 0.05 probability level. Of the bucks, 3 were spikehorns, 2 had &4
point antlers, one had 5 points and one six points.
The 81 sightings made by the public ﬁere not of value in determining sex
ratio, as most pgople jndicated uncertainly regarding sex of the deer observed.
Two sighgings of a fawn (perhaps the same animal) were made by park natural-

ists in late May and early June on roads near the Interpretive Center.

DISCUSSION

L

"The deer census based on pellet groups provided a lower estimate compared

with a winter drive census conducted on February 4, 1974. 1In-that drive, 35 deer
were counted. Either the pellet group census was too low or the winter census

too high. Examining the first possibility, the pellet group census covered 75%

of the "dry-land" area of the Park. Winter deer use of wet woodland (most of the
~emaining 25%) was subjectively studied in the browse analysis conducted in June.

No disproportionate amount of browsing was found, indicating no "yarding up" here.
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Extrapolating the census results to include the whole dry-land of the park still
yields only 8 deer (or a range from 4 to 12.),.

The red cedar B habitat lies adjacent to the East beach, and hence way have
flooded during high late winter water levels. Only one pellet groﬁp was found -
here, a lower than expected finging (Table 3). However, red cedar B only makeé B
up & percent of the dry-land of the Park, so an adjustment for lost pellets heré':
would, at the most add only one deer.

Pellet groups may have been missed, and in an assessment of "Some sources
of errors in using pellet-group. counts for censusing deer", Van Etten and Benﬁett
found significant differences between the-abilities of two b;ologists_to find pel-

‘ : .
lets. However, their.paper also identifies bias that would tend to overestimate
deer numbe;s, namely slow disintegration of some pellet grouﬁs over 2 number of
years, in Néw Jersey. Trahseéts in ﬁhe presént stﬁdy wefe Tun slowly, resulting.
in confidence that all pellet groups were found.

The possibility that deer used edges between habitat tyﬁes and hence were
missed was checked with 7 deliberately selected "edge transects”. No pellet groups
were foﬁnd, gliminating this source of.error.

Our results were almost identical to the corrected results of Henry, so iﬁ
effect, a duplication of the technique with different personnel came up with sim-
ilar results. |

In sﬁort, while a bias towards_low resuits-with the pellet group ;enéus méy
have been present, we could not identify one.

The winter deer drive ﬁas also beliéved reasonably accutrate by personnel‘in N
charge. However, all deer weré counted as they dbﬁbled Eackhthrough the line of
drivers, making the straightness of the line critical to avoiding duplicate count-
ing. 1In a report on the drive, D. Wigle (1974) commented that in the last mile
"the people involved were becoming tired and stragglers were falling behind".

Probably deer numbers rest somewhere between the two estimates. This is
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pmilar to the long—term general average belleved to be between 10 and 20 (Wigle,

!
9/3) and 1nd1cates no recent large 1ncrease in numbers. A den51ty of 10 to 20 it;;

eer in 1137 acres (5 to 10 deer per aere) is 1ow for an unhunted populatlon with

1ttle or no predatlon and no necess1ty to yard because of excessive snow depths.

Our flndlng that the four habltats studied were used proportionately to thelr

ize was dlfferent from Henry = results. He 1dent1f1ed a very heavy use of red

edar A habltat<as ev1denced by pellet groups’ and some of: hlS winter observatlons. £

Deer appear to use all of the park (except marsh) durlng the summer, even

the area south of‘the Interpretlve Center used heaV1ly be people. From thls how-
ever cannot be- concluded that people %re having nb adverse effect on deer. Heav1est

[

naturallst use of the park c01ne1des w;th the fawning periodiin late May and early

June. iPerhaps’people~exert»adverse stress on does at this criticalitime, but at

present there is o’ ev1denee.' P z e -7

T Qur- observatlons of p0551b1e movement of a few deer across thejnorth-east
boundary of the Park adds to speculatlon of the significance of emleratlon to the
pqpeleglon, retperﬁthenisolves it. 1Inm 1970 a deer was knowvn to move out, and was
shot b&gaﬁcottagepiﬁ In 1973 two deer: were observed to walk to the north-east bound-
ary and then return. -However, if many deer moved out of the park permanently, one

would expect the population to exhibit characteristics of exp101tat10n notably

increased fawn. production. The Ontario average reproductlve rate is 1.5 fawns per

[

doe (Cummings and Walden, 1970). At Rondeau, where removal of deer has occured in

the last two years, the average number of fawns per doe is about 1.3 (Burton and

Pratt, 1973). That none of the ten does observed at Pelee had fawns indicates =

both that emigration is not significant, and more importantly, that a limitation

to production may be the stabilizing influence on the population. If production

is limiting this contrasts markedly with the situation at Rondeau where with

_erage production, mortality must be a significant factor in dampening the potent-

jal numbers that could be reached (Lincoln, 1974). At Rondeau, deer are believed

\
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he in a-dynamio-eduilibriumfﬁnot necessarily &static) with their environment
uLeT, 1974);Tet d density of approximately 50 deer per square mile (200 deer in
square miles of*fofest habitet), much denser than at Pelee. Therein lies an

trlgulng ecologlcal problem « what'-is the cause of apparent reduced reproductive

access of deer at*Pelee that appears to be holdlng the deer population down?

Hl

MMARY AND- comcwsmvs T

. The deer nopulatlon at Poxnt Pelee, based on: pellet groups, in the winter of

e

1973 - 74 on 75 percent of the "dry land" area of the Park was 6— 50%Z. This

estimate is belleved to be somewhat low, forureasons given.

Y ...._r,‘

1

P A re—calculatlon of data collected in 1971 by Henry using the same technique,

- but. correctlng for hls statlstlcal error showed a populatlon ofi 5 deer in 83

~ percent of the;dry;land of - the Park. Indlcatlons are that the herd is small .

~and relatively stable.

i, The four habi;ate'studied (hackberry forest,_red cedar A, red cedar B, abandoned

land) were used in proportion to their relatlve sizes.

L ol
.

Sand transects indicated some movement of deer across the park boundary at the

north-east beach.

5. Sex ratios are even. Fawns are fewer than expected (10 observations were made
of does with no fawns, no does with fawns).

6. Low fawn production may be the reason for stability in the population: If high

mortality of adults, or emigfation were important, fawn production would be ex-

pected to be greater.




PART B ASSESSMENT OF FOOD HABITS ON FORESTED RANGE FOR DEER.

INTRODUCTION

What effects are deer having on the vegetation of Point Pelee National Park?
What plant speclies are they utilizing and why?

Do browse levels indicate that food supply is a limiting factor to growth of

the deer herd?

Concentrating on the above questions, we sought to survey and understand the

interrelationships between deer and vegetation in Point Pelee. We were concerned

primarily with winter browse levels, since Henry (1972) had concluded that "over-
browsing of winter food plants Jowered the carrying capacity of the winter range'.
The winter browse_period represents the time of heaviest browse utilization or

roughly the period between November 1st and May lst. We also examined the avail-

ability of vines and herbaceous vegetation.

METHODS

The availability of deer food and degree of utilization were determined by
measuring vegetation on 32 transects during June and early August. A single tran~
gect was established in most of the 29 vegetation zones identified end mapped by
Maycock (1971) (See Nelson and Batten, 1974, Fig. 9), except in the wet woodland

where the location of Maycock's zones could not be determined. Corresponding with

the habltat types referred to in PART A, as originally defined by Henry (1972),
15 transects occurred in the hackberry forest habitat, seven in abandoned farmland,

five in wet woodland, three 1n red cedar A, and two in red ce&ar B.

By using

Haycock's gubdivisions of habitat types, we were sure of 1ncluding the variation

in vegetation within each habitat type.

Fach transect within a vegetation zone was located by subjectively finding a
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-epresentative area in the vegetative zone, and then picking pumbers from a hat

o determine a compass bearing for the transect.

plots,

(total of 256 plots) each 25 feet long and 4 feet wide,

Each transect congisted of eight

located consecutively

" A "stem" was defined as single growth arising from the ground, from one strand of

along a tape gtretched out on the ground. Data collected for each plot included:

1) relative percentage of woody, herbaceous and vine growth (eg. 20% woody, 80%

herbaceous, 0% vine); 2) the five most abundant plant species of each group -~

woody, herbaceous, vine, listed imn ranked order of abundance; 3) the amount of

browse observed on woody species: Very slight (under 5% of stems)

slight (6 to 33% of stems)
medium (34 to 66% of stems)
high (67 to 100% of stems)

a species such as Ribes to the trunk of a tree.

Procedures adopted in analyzing the data from the 256 plots included the fpl—
lowing: -
1. Utilization of each species of woody vegetation was determined by adding the
number of pléts on which it was browsed (regardless of the extent browsed) .

To the extent that the location of transects reflected fairly the proportional

availability of browse species, this gives a true reflection of the relative
amounts of various species eaten by deer. The extent of browsing on plots was

not considered, as it never exceeded ''very slight" or wgiight" (see above) of

the stems avallable even when few stems were present. In other words, regard-

less of amounts of any species on transects, browsing was uniformly light. -

2. Avallability of browse species was determined by calculating ''prominence values"
for each species. This is an indeX, obtained by multiplying the density of a

species by the square root of its percent frequency of occurrence On plots.

A

Here, density was determined by assigning a value of 5 to the speéies if it was

the most abundant on any one plot, &4 if it stood second, 3, 2, and 1 for third,

bl
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fburth and fifth. A total density for a species was the sum of its scores on
individual plots. Percent frequency of occurrence,the second value needed in
calculating prominence values, was simply the percent of plots on which the
sepcies was listed as one of the top five.

The value of using prominence values for determining availability is that
it generates one figure that takes into account two parameters: density and
frequency of occurrence (the later is a measure of how widely distributed the
species ia). The technique suggests that densify is the more important of the
two parameters in regards to how prominent or common a species is, because
frequency is made less imﬁﬁrtant by being square-rooted. This technique has
been used widely in botanical investigations(Stringer and La Roi, 1670; Douglas,
1972; Theberge, 1974). It has not previously been applied in describing the
avallability of deer browse5 However, it is logically more-valid than the_u54 .
ual method of simply using the number of plots the species occurs on as a mea-
surement, because it includes a measurement for density on.each plot.
Palatability of various species of woody vegetation was determined by first
caicu;ating a total browse score, as follows: the various levels of browse on
individual pléts were given numerical scores -~ very slight (25% of stems browsed)
= 0.16; slight (6 to 33% of stems browsed)= 1.30; medium (34 to 66%)= 3.0; high
(67 to 100Z)= 5.0. Theée numerical values were based on proportional vaiues to
the mid-point of each class, with 1% equally a value of 0.063 (The choice of
value for 1% was made arbitrarily, and chosen to allow at least two of the cat-
egories to have round numbers for their scores instead éf decimal values). Com—
putation was made from the mid-point of each class siﬁce'observations could
fall anywhere within the range of the élass and therefore the mid-point is most
representative.

For each species a total browse score was the sum of all the individual
browse scores on plots. To convert this to palatability, it was then divided

by the number of plots on which the species occurred.
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Palatability, then was independent of availability, since it really was
a mean level of browse on plots whexe the species occurred, and on these plots
the species' rating was independent of abundance (eg. a species could score as
"highly browsed" even if only a few stems were present, since the score was
based on the extent of use relative to amount present).

4. The availability of herbaceous vegetation and vines was determined by calcul-
ating the percentage of plots on which each species occurred. Prominence
-values were not used because that precision of analysis was considered unwar-
rented since very little data exist on utilization or palétability of these
groups to allow interpretation of the significance of availability. Any

grazing, or browsing of vines noted during the study were recorded.

RESULTS

Of a total of 31 species (or in some cases genera) of woody plants-(except
vines) found on trénsecﬁs, 18 (58%) were browsed by deer (Table 4.). Gooseberry
spp. and hackberry were the most heavily used, on the basis of total number of
plots browsed, followed by cherry spp., staghorn sumac, dogwood spp., raspberry
spp. and red cedar. {For scientific names, see Appendix II). These seven specles
made up 87% of the total occurrences of browsing on the plots by deer. Staghorn
sumac, ranking fourth, may have ranked lower than it should because utilization of
seed heads in fall or winter was diﬁf%gplt to determine due to fheir normal disin-
tegration by the foilowing summer ., Observations made in January, 1975, indicated

that almost all of the preceding summer's seed heads that were growing within reach -
of deer had been browsed.
The hackberry forest habitat supported by far the most feeding by deer, follow-
ed by close to equal amounts for wet woodland, abandoned farmland and red cedar A,
determined from subdividing the total browse score by habitat type. (Table 5.)
In Table 5, no species were included that were found on less than four plots.

The comparison of total use between habitat types made in Table 5 is as acc-
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‘Table 4. Availability and utilization of woody plants (non-vine) by deer at

Point Pelee National Park.

Species Availability(total prominence valuel) Utilization
No. of plots Total prominence No. of plota 7% of plots
where found valuel where browsed where occurring
where browsed

Hackberry 90 2740 . 55 61
Gooseberry Spp. 74 2585 55 74
Cherry Spp. ' 73 2340 36 49
Dogwood Spp. 49 _ 1542 18 37
Raspberry ' 37 807 16 43
Staghorn Sumac 29 789 19 66
Red cedax 16 339 9 56
Hop tree ‘ 12 214 6 50

- Sugar Maple 7 _ 156 1 14
Apple 5 152 5 100
White Pine ~% 134 '

| Fragrant Sumac 7 117 5 _ 71
Rose 5 115 2 40
Silver Maple 4 95 3 75
Basswood .o - 79
Ash spp. - ’ 72
Oak spp. 6 71 ' 2 33
Black Walnut - 68 N .
Elderberry | 5 64 . 1. 20

Hop Hornbeam - . 56

PN
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Table 5. Utilization of browsel in various habitat types by deer at Point Pelee .}

National Park.

Species Utilization (No. of plots with ‘tn:ox-avs'.e):2 per habitat type Total

Utilizationa

Hackberry Red Cedar A Red Cedar B Abandoned  Wet Wood-

Forest Farmland . land 3
Hackberry 38 2 4 11 55 ‘
Gooseberry spp. 42 2 3 35
Cherry spp. 29 1 2 36 3
Staghorn Sumac 2 8 8 19
Dogwood spp- 1 [ 2 8 18 ]
Raspberry spp. 8 3 4 1 16
Red Cedar 2 2 1 4 9 1
Hop Tree 6 6
Fragrant Sumac 1 4 5 j
Apple 5 5
Silver Maple 2 2
Rose spp. .2 . 2 1
Oak spp. 2
Sugar Maple 1 3
Elderberry 1
— ]
Total Use 133 26 5 32 36 232
]
No species is listing that occurred (not necessariiy browsed) on less than four
plots. ' ]
2 Total number of plots was 256, with 120 in hackberry forest, 24 in red cedar /A, J
16 in red cedar B, 56 in abandoned farmland and 40 in wet woodland.
]
]
)
]
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urate as the proportion of plots examined in each habitat was proportional to the
relative size of habitats. Forty-seven percent of_the plots were examined in the
hackberry forest, 17% in the wet woodland, 97 in red cedar A, 6% in red cedar B,
and 227 in abandoned land. Comparative percents of actual acreage, from Part A
are: 47, 10, 5, B and 30 percent respectively. These percents do not exactly
match because variability within habitat types had to be examined (done by using
Maycock's subdivisions, as described). The comparison in Table 5, therefore must
be seen as a general indicator that habitat types were used partially in propor-
tion to their sizes, with hackberry, the largest, used the most, wet woodland and
red cedar A used slightly dispfoportionately heavily (they received a greater per-
cent of the total browsing than thelr percent of total area), and red cedar B and
abandoned farmland used slightly less.

The greater use of hackberry forest than other habitat types was due not only
to its greater size, but also greater amount of Srowse use per piot. When total
utilization for each habitat type (Table 5) was converted to mean utilization for
habitat type (by dividing by the number of plots), hackberry forest reﬁeived a
score of 108, wet woodland 90, red cedar A 65, abandoned farmland 57, and red cedar
B 31. This list is as expected, with the three habitat types browsed disproportion-
ately heavily related to size receiving more browsing per transect than the other
three habitat types.

The relative availability of woody plants is shown in Table 4.-"Hackberry
ranked fifst, in prominence valuée, followed in order by,_géoseberry spp., cherry
spp., dogwood spp., raspberry spp., and staghorn sumac.

Regarding the impact of deer on wobdy vegetation, Table 4 1lists the perce;ts
of plots where each species was browsed out of plots where it occurred (omitting
species that were found on less than four plots). Some speciés were browsed com-
monly when found (apple 100%, silver maple 75%, gooseberry spp. 74%, staghorn
sumac 667 —- the latter species may have been browsed more, as mentioned previous-—

ly). While this may indicate a significant impact of browsing on these speciles,
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such 1s not the case for two reasons. First, data were based on stems, not twigs,

so even if only one twig was browsed, this was recordeq as a browsed stem.
secondly, in no cases (plots or species) where browse was recorded, did browsing
exceed the "slight” category (which was less than 33%Z of available stems). This
latter fact is a compelling reason to conclude that deer are having an insignifi-
cant impact on any browse species in the Park.

Utilization of browse by deer correlated with avallability (prominence values)
with a high level of confidence (t:01) as determined by calculation a correlation
coefficient (r=0.97). The figures used in this test came from Table 4, including
only species that deer browse.

The calculation of palatability of browsed woody species showed that fragrant
sumac was selected most by deer when it was available, followed in order by silver
maple, red cedar, gooseberry spp., apple, staghorn sumac and hop tree (Tablé 6).

No species were included in Table 6 that occurred on less than four plots.

No correlation was found between utilization (Table 4) and palétability.

The occurrence of vines on vegetation plots is shown in Table 7, along with
information on use of vines by deer, the latter a summation of our observation plus
those of Henry t1972) at Point Pelee. While the extent of use by deer of virginia
creeper, the most common vine on plots, is not well known (found browsed only once),
deer seem_t6 use grape, the second very common vine. Browsing on vines was hard
to identify because of their lack of terminal twigs, and reliable data can only
come from cobservation of deer.éctuali; feeding, of which we had little.

The occurrence of herbaceous vegetation on plots is shown in Table 8, along
with infofmation on use by deer, as for vines. Herb robert occurred most frequent-
ly (47% of plots), followed cldsely by grasses (40%).

In total, 29 species of herbaceous plants were identified, of which 11 have

ne record of use by deer. Seven of the top 14 species are used to some unknown

extent, including the top two (herb robert and grasses).

An examination of herbaceous vegetation by habitat type revealed that herb
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] Table 6. Palatability of woody plants browsed by deer in Point Pelee Nétional

‘Park.

Species No. of plots Total browse Palatability
] occurrence score (B/A)
(4) _ (B)
] Fragrant sumac 7 9.9 ‘ 1.4
| Silver maple 4 4.5 ' 1.1
] Red cedar 16 17.0 ' 1.1
1 Gooseberry 74 69.7 _ 0.9
’ Apple 5 4.2 0.8
| Staghorn sumac 29 16.0 0.6
., Hop tree : 12 7.2 0.6
E_ Cherry -73 37.0 E 0.5
- Hackberry 90 38.4 ' 0.4
Raspberry ' 37 14.5 0.4
| Rose | 5 1.5 | 0.3
Dogwood spp. © 49 11.8 0.2
a Oak spp. ‘ 6 1.5 0.2
Elderberry 5 0.2 0.03
Sugar maple 7 0.2 o 0.02
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Table 7. Occurrence, and utilization of vines by deer at Point Pelee National

Park.
Specles Percent Utilization
occurrence
1974 Henryl
Virginla creeper 24 +
Wild grape 23 +(2)2 +(17)
Poison ivy 11
Climbing nightshade i— | +
Wild potato vine 5 + +{30)
Field bindweed ' 3 +
Canada moonseed 3
©{ttersweet 2

1Henry (1972) -- observations made at Point Pelee.

2Numbers in brackets refer to the number of times deer observed feeding on
the species.

robert grew on 88% of plots in hackberry forest, 21% in red cedar A with lower
values for the other habitat types. " Grasses however, were.founﬁ on 86% of plots
in abandoned farmland, 79% in red cedar A and only 14% in hackberry forest. Other
herbaceous spgcies that deer graze showed habitat preferences; jewelweed, 72% in
wet woodlénd; goldenrod, 30% in abandoned farmland; milkweed, 20% in abandoned farm-
land. Major herbaceous species that deer use are therefore spread among habitat
types, even mature hackberry forest. All other species occurred in less than 107%

.of plots in any habitat type.

Without knowing the extent of use of herbéceOus plants by deer, however,
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Table 8. Occurrence and utilization of herbaceous plants by deer.

Specles

Herb robert

Grasses

Sweet clcely

Canada avens
Cleavers

Starry Solomon's geal
Jewelweed

Violet

Aster

Stinging nettle
Chickweed

Goldenrod

Milkweed

True Solomon's seal
White Sweet clover
Appendaged waterleaf
Catbrier

Bouncing bet
Motherwort

False Solomon's seal

Bartlett

2

Percent Utilization
occurrence
1974 Henryl

47 ¥ +(2)>
40 + +(6)
26
24
21

16
13 + +(4)
11
11

9

9

8 +

6 +

4

4

4 +(2)

3 +

3

3

2 +

-
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these data on herbaceous vegetation are of limited value in interpreting range
quality. They stand for possible later value when more may be known about deer

grazing at Pelee.

DISCUSSION

The major finding from this analysis of present vegeﬁation—deer relationships
at Point Pelee is that many more deer could be supported -— the deer herd is below
the carrying capacity of the Park as defined by food abundance. This is in direct
contrast to the conclusion drawn by Henry (1972) that "o#erbrowsing of winter food
plants lowered the carrying ca;acity of the winter range". Henry appeared to ar-
rive at hié conclusion intuitively, as he conducted no analysis of browse conditioms.
His main evidence was that deer increased their ranges in the Park in winter, and
in some studies elsewhere, the conclusion was drawn that éuch was the result of
food scarcity -- "poor quality of the winter range (at Pelee) compared to summer
range requires the deer to undertake greater movements in winter to meet habitat
requirements". This is a tenuous basis for his major conclusion, as one could con-
ceive of many other explanations for greater movements in winter: climate, less
human occupation of some areas, and especially social behaviour. Compounding the
lack of a firm data~base for Henry's conclusion about the poor quality of the
winter range is his erroneous impressions of deer food habits. He refers to red
cedar as "overbrowséd" iﬁ ﬁhe red cedar A habitat (P. 43). While almost all red
cedars were re-shaped by browsing in their lower sectiomns, twigs were not decimated--
in fact a great deal of browse is left. As well, he listed gooseberry as a very;iﬁ—
significant deer-food, whereas our work indicates it is one of the two mosﬁ used
speciea. The other top ﬁtilized species, hackberry, was not even recognized as a
deer food by Henry.

In contrast with Henry, our study showed deer use spread over 18 species of

woody plants (non-vine), with seven species making up 87% of the use. On no plots

was browsing of these species over 33% of available stems. These seven species,

T

i

=3
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esides being the most used by deer, are also the most common in the Pa?k. In
| -es two of these species, sumac,dogwoods, form dense stands. The seven gpecies
ominate in various different habitat types, arguing for a-relatively constant
uality of browse throughout the Park. On top of thg seven, cne of the two common-
Qst vines is used by deer -- grape -- and in places is very dense. Apparently
leer are not confined by snow in winter, and lack of confinement was verified in
part A from the distribution of pellet groups; hence the whole range is available
to deer. |
Besides these data, another way of establishing that the quantity of deer food
in winter is more than sufficiént is on the basis of pounds of food required for
deer. Allen (1954) reviewing data on deer food, quotes that in Pennsylvania about
two pounds of browse are required daily per 100 pounds of body weight of deer in
the winter. Calculating on the high side, if the mean weight of deer is 180 1lbs.
(true of bucks in Algonquin Park), then each deer needs 3.6 lbs. per day. If the
nerd at Pelee was even as high as 30 animals, from November 1 to May 1 it would
require 12,580 lbs, of browse. On 1033 acres {all but marsh, beach, and park build-
ings), each acre would have to provide 12 1bs. of browse. There is little doubt
that the séven'ke§ spécies produce more than that; a Pennsylvania hardwood in the
7 year brush stage produced more than 200 lbs. of potential deer browse per acre.
In contrast, very poor 35 year old hardwood in Pennsylvania still produced 25 pounds
per acre, twice that needed at Pelee. At Pelee, perhaps in contrast the Pennsylvania
(certainly in contrast to northern hé;dwoods), the older forest maintain.guality for
deer, with species such as gooseberry, hackberry and raspberrff In addition, vines
and herbaceous plants provide food. “ )
Yet another way of interpreting our data as indicating pleﬁtiful winter browse
is slightly more tenuous but worth considering. In "Deer of North America", Taylor
‘tated, "a comparatively small group of plants were heavily used and a large number

used only slightly or not at all. This undoubtedly reflects both the wealth of

food species and the comparatively low deer population”. In our study, we also
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found a large number of species not used, and even those that received maximum use

v = only slightly browsed.

We concluded that no woody specles was subjected to overbrowsing, despite
finding a high percent of browse on stems of a few species (apple, silver maple,
gooseberry, staghorn sumac)., This was in part pecause each stem (trunk of a tree)
has many twigs avallable to deer, and never were these severely cropped. Sumac
was the only possible exception, with almost all seed heads at deer height eaten
(on the basis of observations in January, 1975). Sumac, however, is not in jeop—
ardy from browsing. It is unisexual (the male and female on separate trees) and
once established reproduces primariiy asexually by root-sprouting. Destruction

of the seed heads is therefore of little consequence.

Our methods of collecting data introduced some inaccuracles, but not suffic-

ient to change our conclusions. The analysis was based on stems, not twigs, the
.tter reflecting better what you might find in deer rumen's (stems qf different

species differ in numbers of twigs). We used stems in order to analyze more plots
(counting twigs is very slow). With many stems of key species unbrowsed, it fol-
lows that 1if the énalysis were based on twigs, results would havé been similar,
at least to the extent of indicating no over~use.

In retrospect, we should have sub-divided abandoned lﬁnd into older than 1964
and younger than 1969 (there were these two groupings of ages available);_ We were

not aware of this possibility until we began the field work for Part C, which was

~ last. Had we subdivided abandoned land we would have been able to more accurately

assess its use by deer relative to other habitats.

Deer utilize herbaceous vegetation in some unknown amount. Table 8 detailed
what is known from Pelee and Rondeau Parks. In summer deer eat herbeceous vegeta—
cion, normally the leaves and parxts of petioles. Bartlett (1958) remarked that

“"greatest use (of herbaceous vegetation) occurred in August and September in
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ondeau". For winter, Bartlett presented data on only tall scouring rush: "It

.e up a considerable portion of the herbaceous material utilized during this
reriod (17 out of 51 stomachs in January)". Tall scouringkrush forms extensive
‘gtands" in places such as some wet abandoned farmland and wet forest in the QOuth-
ern part of Pelee Park. At Pelee, Henry listed two herbaceous plants as important
in winter: horsetail (backed by mno data) aﬁd herb robert (found in the one deer
stomach examined). Bartlett after reviewing the literature, observed that in
gouthern latitudes, deer are largely grazers in winter, and in the north, exclusive-
1y browsers, with Rondeau intermediate in terms of climate. Such would also be

true of Pelee, indicating a diet probably made up of some woody and some herbaceous

plants in winter.

SUMMARY AND CONCLUSIONS
1. The deer herd a Point Pelee is well below the carrying capacity of its fange
in terms of food quantity. Key facts that support this are:
(a) the browse species uged are the most common woody species in the park
(there is a direct correlation between availability and use) ;
(b} no species on any of the 256 plots examined had more than 33Z of stems
present with browse on any twigs; |
(¢) deer feed in the various habitats'available to them in roughly .the same

proportion as the sizes of these habitats, and therefore are not confined

in winter;
(d) the normal situation of deer browse decreasing markedly in mature forests
is less evident at Pelee, with the two most used species (hackberry and

gooseberry spp.), and the greatest amount of browsing per plot occurring

in the relatively mature hackberry forest;

(e) deer have available and use vines and herbaceous vegetation as well as

woody browse species.

2. Deer browsed 18 out of 31 species (or genera) of woody plants found on plots
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throughout the Park. Of these, seven species made up 87% of total browse
(gooseberry spp., hackberry, cherry spp., staghorn sumac, dogwood spp.,‘rasp—
berry spp., and red cedar).

3. Palatability of woody species did not correlate with use. Most palatable épecies,
in order were: fragrant sumac, silver maple, red cedar, gooseberry spp., apple,
staghorn sumac, etc.

4. Grape, is common in places and a supplemental deer food, along with other
vines of lesser consequence.

5. Herbaceous species are used by deer to an unknown extent. Herb robert, growing
in older woods is probablyhan important species (it stays "green" most of the
winter). On abandoned land, species diversity of herbs reduces with age, but
likely palatable sﬁecies such as goldenrod and milkweed give way to grasses,

which may also be used., Jewelweed is common in wet woodlands, another herb

used by deer.

ot b i b
" b




ART C ASSESSMENT OF PROBABLE SUCCESSIONAL CHANGES OF CLEARED LAND AND THEIR

SIGNIFICANCE TO DEER.

‘'NTRODUCTION

In conformity with an objective of reducing the impact of man and his historic
ylterations of Point Pelee, Parks Canada has taken over approximately 154 acres of
farmland within the park since 1963. As well, small cottage lots have been obtained,
totalling another 14 acres. All this land is in various stages of vegetational suc-
cession, and as such, will theoretically alter the carrying capacity of the Park
for deer. The objective of P;rt C is to predict the Impact of successional change
on the future deer herd. |

Succession is comﬁlicated at Point Pelee because of past modification by man,

a variety of seres, and the fact that the Park is in an ecotone between the St.

wrence Lowland hardwood forests and the southern Carolinean forests. Maycock
(1971) has attempted to set out successional seres. His study, however did not
encompass the abandoned land.

The following botanical déscriptions are the first made of the abandoned land.
They are made not in a general descriptive way, but related to the designated object-
ive. On each parcel of abandoned farmland,.future vegetation is predicted by compar-
ing the center of the field with that adjacent to the forest, and with the adjacent
forest itself. The significance of each area to deer is determined by rélating
vegetation to observations of palatability and utilization of various vegetation

described 1in Part B. ' . ) =z

METHODS

From maps, aerial photographs, and park files, a list of abandoned land (farm
.nd cottage) and when abandoned was compiled, and map drawn up. In the field, tran-
sects were laid out and run during July and August, on each parcel of abandoned

farmland., At least two transects were run on each parcel, starting 100 feet inside

L r . e Lt atralatr mepana Fe 10N Faer teoids bhe fnroeat
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on the opposite side. Transect locations were picked far enough out from the
~ateral sides of the parcel so as to represent the full gamut of vegetational
change unaffected by succession from these lateral sides; Judgement was used in
placing transects to be sure the transects represented the vegetation fairlf.

Every 50 feel along each transect was a samplé point. Trees (including sap-
lings) and shrubs were sampled separately by the point center quarter met:hodl
(Smith, 1966); herbaceous vegetation and vines were both samples separately by
listing in order the four most abundant (in terms of total cover) on plots
by . Data were compiled on standard sheets.

On cottage lots, the méét abundant species were listed separately in order
for woody vegetation, herbaceous vegetation and vines, together with general des-
criptions. These areas were analyzed separately from abandoned farmland.

In the analysis of each parcel of abandoned farmland, the 51gn1f1cance of woody
vegetation for deer was determined on sub-sections of each plot by summing the re-
lative denisty of each species times its palatability value as determined in Part B
and listed in Table 6.7 Relative density, determined by the point center quarter

method, was calculated as:

number of times an individual species was tallied as closest

X 100
total number of individuals of all species

This resulted in an indes of the quality qfideer food, of value in comp#ring areas.
Parcels of abandoned 1énd which were bounded bﬁ forests representiﬁg totally

different seres were subdivided into two separate parcels at their mid point or

wherever the ultimate point of differentiation waé judged to be (normally a functidn

of wet or dry soils), and analyzed separately.

The point center quarter method of analyzing forest composition requires the observer,
who is standing at a sampling point, to mentally divide the area around him into four
plots, each encompassing 90° of a circle. For each plot, he lists the nearest tree

~ or sapling and its distance. In our study, the normal procedure was altered because

> of the open land as follows: trees greater than 50 feet away were listed as 50 feet.

Thus, mean distances calculated from the data are indices for comparisons rather
than constituting actual measurements.
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RESULTS

Rate of tree re-stocking. The approximate stage of succession of each parcel

of abandoned farmland can be typified by its percent of re-stocking by trees (Table
9). In Table 9, the mean distance between trees in the adjacent forest, is compared
with that in the first 50 percent of the distance towards the center of the field,
and in the last 50 percent to the center of the field. While percent re-stocking

of trees does not completely reflect stage of succession, 1t does give a valid im-
pression of the degree of difference between the field undergoing succession and

the adjacent forest, particularly when the former is in early secondary succession |
(later, stocking rate may equéi or even exceed that expected in the “climax' comm-
unity). |

Table 9 demonstrates great variability in the re-stocking of vafious fields.
in four instancés, treés on adjacent areas are sparser than on abandoned land
.(Field A% west and east, field A6 west and east). The reason for this is that,

“er about 10 years, a great abundance oflsmall saplings of species such as Stag-
horn sumac or dogwood commonly take over.

Another "anomaly" is in De Laurier's field west and east, abandoned only last
year, restocked already atl59 and 77 percent of adjacent forests. This is a result
of our techniﬁue of scoring trees at a maxim;m of 50 feet away.when they were, in
these cases, almost always much farther away.

Considering the remaining 12 of the 18 parcels, a general observation can be
made that fields abandoned in 1963 are restocked roughly five times as much as
those abandoned in 1969 or more recently. On an average, in 6 -~ 8 years, restdcking
can be expected to go from about 10 percent of that in adjacent forests, to at 2
least 50 percent. Tﬁis generalization, however, is only.very'approximate because
of the great variability between fields.

This variability, both between and within fields thwarts any attempt at more

.pecific conclusions about speed of restocking. As an example of within-field #ar—

iation is a comparison of mean distances between trees near the edge of the field
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Table 9. Density of trees on parcel of abandoned farmland, Point Pelee National

Park.

Area Size When Adjacent forest Abandoned land, mean

(acres) Abandoned Mean distance distance between trees. _

between trees . oo 50-100% of  Percent
distance distance restocked
to center to center
Ander's '
Orchard B
West Side 1963 7.6 9.4 15.8 57.
7

Ander's
Orchard B :
East Side 1963 5.0 8.4 18.0 39.
White
Poplar
Region 6 1969 : 2.4 9.7 20.0 17.
Langell's
Orchard . : . - ) o : -
West Side 1938 3.8 6.6 ' 6.7 ) 57.
Langell's 19
Jrchard
East Side 1938 2,0 2.9 6.3 43.
De Laurier's
Field :
West Side ‘ 1973-74 22.9 32.5 46.1 59,
De Laurier's 21 ) . . . )
Field :
East Side 1973-74 30.2 .37.6 42.? 77.
Ander's
Orchard C

West Side 1963 5.6 | 6.3  25.5 29,
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(from edge to 50% of distance to center) and the center (50 to 100% of distance
center) (Table 9.). Most succession can be expected to proceed from the edge
towards the center.In two fields of similar age, the one in which the density of
trees in the center is similar to the edge is therefore succeeding fastest. Of
seven fields which have a dry (west) and wet side (east, bordering on a canal or
other water), three showed slower succession on the dry than wet side (De Laurier's
field, Ander's orchard C, and Field A9). The reverse was true in the four other

fields (Langell's orchard, Ander's orchard B, Fields Al4 and A6).

Browse quality. Table 10 shows the results of the calculations of indices
of browse quality of tree Speéies (based on the sum of relative densities of each
palatable specles times their individualrpalatability value) on a field by field
basis. Figures are calculated by adding the scores obtained for the edge and cen-
ter halves of each field.

The length of time since abandonment does not correlate with the indices of
prowse quality shown in Table 10. While the highest score was obtained from the
oldest field (1938), the next highest score came from a field abandoned only in
1970.

Figure 1 displays indices of quality for fields subdivided into edge half and
center half, along with an index of quality for the forests adjacent to each field.

The following observations can be made from Figure 1:

1. Of the 18 fields, 10 had higherﬂb;gwse quality scores in the field than in ad-
jgcent Vegetation, six showed the reverse, and for two a comparison was not

possible. This means that in most cases, species composition was more favour-

able for deer on the abandoned land.

Of the 18 fields, ten had higher browse quality scores in the center half of
the field than the edge half, seven showed the reverse, and a comparison was
not posaible for one.

Concerning the first observation, the reason why in six cases the browse qual-

ity score was higher adjacent to the field apparently cannot be generalized. Four
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le 10. Indices of browse quality of abandoned fields.

Langell's West 111.0 Field A6 West 64.6
Hackberry Picnic Area 107.2 Field A5 63.9
Field A9 West 104.6 Aunger's B West 54.6
De Laurier West 89.2 Ander's C West | 53.7
'Field Al4 West | - 84.9 De Laurier East 49.2
Field A6 East : 72.7 Ander's C East 48,2
Langell's East _ 72.0 White Poplar 45.8
Field A9 East | . 69.2 Tilden's Fields 44.2
Ander's B East 68.9 Field Al4 East 43.2

were abandoned in 1963 and two in 1973. Since other fields of the same ages showed
the reverse, it‘is‘not possible to explaih why some fields had better browse adjacent
than on them on the basis of age. Nor is it possible by identifying a different
type of habitat type on the adjacent land, which varied. Rather, individual sub-
tleties of the sites such as soil characteristics, seed sources, etc. must be res-
ponsible.

Concerning the second observation that ten fields had é higher browse quality
score in the center half than edge half, age again does not prqvide a sufficient
explanation, as the extremes of abandomnment in 1938 and 1973 are represented in this

group. Again, individual subtleties of the sites must be involved.

Ribes (gooseberry) and Rhus (raspberry) were considered shrubs and analyzed

separately. Ribes was found only once on abandoned land, near the edge of Field A6.

In adjacent forest, it occurred only 7 times (in seven segments out of all employed
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[n the point-center quarter method, as used for trees). Ribes had a high palata-
i ity rating of 0.94 (Part B). Since Ribes is primarily a shade or foresf edge
species, it appeared to add more to deer food availability on the non-abandoned
land. '

Rhus occurred on seven of the 18 parcels of abandoned land, in 38 segments
out of a possilbe 448 segments on those 18 parcels (8.4%). Adjacent to these par-—
cels, it occurred on 14 out of 44 segments (31.8%), demonstrating that this genus
too, was more prevalent in adjacent forests than on the abandoned land. In add-
ition, it occurred adjacent to two other parcels of abandoned land (Langell's
orchard and Hackberry.Picnic Afea) in 7 out of 52 segments.(13.42) where it was
not found on the abandoned land itself. Rhus had a relatively low palatability
score of 0.3%9 (Part B).

Both species of shrubs, therefore, contribute more to food availability on

land adjacent to abandoned land, rather than on the abandoned land itself.

Vines were compared for frequency of.occurrence on plots set out on the same
transects used to estimate trees and shrubs. Table 11, lists species and percent
occurrences of vines on land abandoned in 1963 or before, land abandoned in 1969
or more recently, and in adjacent forests. In each plot, up toc four species were
listed if they occurred. Therefore a total poséible score for the occurrence of
vines was the total number of occurrences divided by four times the number of plots
times 100. Table 11 shows that the adjacent iand supports more vine growth (13.8%
of possible total score) than either recently_abandoned land (4.1%) or older aban-
doned land (4.8%), with the latter two gimilar. Interpretation of these data is .
made difficult by knowing little about_bfowse preferences for vines. This will

be discussed later.

Herbaceous vegetation. The same plots used for describing the presence of

ines were used to analyze herbaceous vegetation (see Methods). All species were

listed on the field tally shéets, and described as percent occurrences on land
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son Ivy

ginia
eper

1d Bind-
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d Potato
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Fields abandoned 1963
or earlier
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Occurrence of vines on abandoned land and that adjacent to it.

Fields abandoned 1969 Adjacent forest land
or more recently

Number of
pccurrences 4 occurrences

Number of Number
pccurrences £ CCCurrences occurrences 4 occurrences

ada-Moon-

47 28.5

48 29.0

7 4.2

5 3.0

3 - 1.8

39 Night-

ide

tersweet

und Nut

~al Percent

possible

re

31 4.8

(on 165 plots)

9 8.6 - 14 16.1
7 6.7 16 18.4
7 8.0
5 5.7
1 1.1
1 0.9
1 1.1
4 4.6
17 4.1 ' 48 13.8
(on 104 plots) (87 plots)

ﬁ;tal possible score is number of occurrences divided by four times the number of plots.
ee text)




- 46 -

abandoned in 1963 or before, 1969 or more recently, and in the adjacent forests.
~ ible 12 displays the results, Species diversity (total number of species is almost
;identical for fields abandoned 1969 or more recently (32 species) and, all the adja-

~cent land (33 species); species diversity was lower (24) for the older fields.

Cottage lots. A total of 14.0 acres were enclosed by 17 abandoned small
tcottage lots of a mean size of 0.8 acres. These vere sﬁattered in the Park (see
‘Map).” - Their names and year of abandonment are listed in Appendix III.

In the analyses of the value of these lots in producing deer food, they wére
~all pooled. No transects were run, but rather estimates made of the five commonest
trees and shrubs, vines and herbs. TFor trees and shrubs, a total index of browse
‘palatability was determined as for abandoned farmlands.

Table 13 shows the results, subdivided into a score when cover from woody
vegetation fell between one and 33 percent, and between 34 and 100%. The tﬁo
"ndices of browse palatability are similar to those shown in Figure 1, for abandoned

farmland. The two indices are also similar to each other, agreeing with the pre-
vious observation that density of trees on abandoned land does not correlate with

browse palatability.

Vines were found only eight times, and were of little éignificance.' four of
these were grape. |

Herbaceous vegetation included 27 species with the same genéfal relative
species density as on larger areasl_hﬁpetails are unwarrented because of'khe pro-

bable minimal significance of the small total area to deer,)

BISCUSSION

Concerning browse from trees, the analysis showed that in most cases aband-

oned land was less densely stocked with trees than adjacent forests (Table 9),

‘Wever, in most cases, the index of browse palatability was higher on the fields

than adjacent forests (Figure 1). The method of calculating indices of browse

palatability (described previously), results in the indices being independent of

i R RN AR i e S e e




Tapie 32. Continued,

ies Fields abandoned 1963 Fieids abandoned 1969 - Adjacent forest land
or earlier Or nore recently
Number of ' Number of Nunber of
occurrencest % occurrences occurrences? % occurrences occurrences3 ¥ occurrences
's thumb 1 1.0
ess spurge X 1.9
ow loostrife 1 1.0
traws
vers 2 2.2
e avens and _
da avens 4 4.7
- robert 2 2.2
ax sp. and
rier sp. 2 2.2
erwort 2 2.2
ail 3 3.2
y alyssum 1 1.1
~ £oouring
: 1 1.1
T Sp. 2 2.2
et spp. 1 i.1

tai number of plots = 165
tal number of plots = 104
tal number of plots = 86
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Table 12. Herbaceous vegetation found on abandoned farmland and that adjacent to it.

25 Fields abandoned 1963 Fields abandoned 1949 Adjacent forest land
or earlier or more recently
Number of Number of ' Number of

occurrencesl % occurrences oc:cn.lrrenc:es2 % occurrences occurrences3 % occurrerices

ses 117 70.3 58 55.7 52 - 60.4
lenrod
, 54 32.7 55 52.9 34 39.5
‘Ecweed 50 30.3 17 16.3 8 9.3
re sweel -
ver 18 10.9 7 6.7 5 5.8
d straw— '
ry 22 13.3 7 6.7 4 4.7
ncing beet 11 6.7 7 6.7 10 ~11.5
d carrot 10 6.1 . 1 1.1
low sweet
ver 6 3.6
smon Rag—
ad 2 1.2 1 1.0 1 1.1
"ia 4 2.4 3 2.9 1l 1.1
Sp. 1 0.6 .
—Lygonum Sp. 1 0.6 2 1.9
Daragus 8 4.8 28 26.9
=k trefoil 1 0.6 3 2.9

arry Solomou's

al 1 0.6 1 1.1
11 bellflower 1 0.6 1 1.0 2 2.2
ieled dock 2 1.2 3 2.9 1 1.1
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able 13. Indices of browse palatability for pooied cottage lots.

Species Woody cover 1 - 33% : Woody cover 34 - 100%
Index of browse Index of browse
- palatability palatability

Dogwood 0.1 2.2

Staghorn sumac 9.8 10.0

Red cedar 3.8 19.2

Hackberry 7.7 3.9

Raspberry 5.6

Hop tree 2.2

Prunus 5.5 4.6

Apple 7.6
~tal : 35.5 47.5

absolute density.. Hence density of trees and the index of palatability are un-
related variables. That being true, a generalization can be drawn that while
species composition on abandoned land is most favourable to deer compared with
adjacent forgsts, the adjacent forests more often than not have‘more_total.trees
and hence an opportunity to grow as much browse. This suggests that browse
availiability of palatable species may remain fairly constant fﬂroughout succession.
Eelping to support this is the observation that cases did occur where the reverse
of the above generalizations were true: some older fields had tree densities
greater than adjacent forests, and occassionally the index of browse palatability
was greatest in the adjacent forests. These reverse exceptions argue against any
‘clear-cut trend that as succession proceeds, browse availability will improve or

decrease. However, this conclusion needs to be adjusted by the subjective obser-—
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}ation that older fields will support more deer than newly abandoned fields., As

:se younger fields mature, deer browse on abandoned land in total will increase
somewhat. The quantitative results presented here suggest this may not be as
yreat as one might expect, because of the‘capacity of Pelee's forests to support
ieer. (Part B).

From Part B, however, comes the conclusion that deer are already below the

carrying capacity for the Park. The future effect of succession on the deer herd
nay be viewed as of little consequence. Something besides food Guantity is. hold-

ing numbers down.

Concerning vines, grape, one of the the most common species in abandoned land
and adjacent land, is palatable for deer. (The other, poison ivy is not.) 1In.
cotal, more occurrences of vines were recorded on the adjacent rather than aband-

oned land. As abandoned land gets older, it can be expected to support more vines.

The analysis of the herbaceous vegetation on the abandoned farml;ad showed
there was less species diversity on old (1963 or before) than young (1969 or more
recent} fields. This may be due to the dominance of Graminae, on old fields (70%
of plots) compafed with young fields‘(SGZ).‘ In older fields, only three species
cxceeded 15% occurrence (Graminae, goldenrod and milkweed), whereas in young fields,_
six species exceeded 15% occurrence (Graminae, goldenrod, milkweed, asparagus, pri-
crly lettuce.and purple vetch). Perhaps as grasses become betfér and better est-

ablished, they out compete some of the original pioneer species. Species diversity

increases again in adjacent forests, likely a function of summing the floral

variety of a lot of different plant communities.

As in Part B, the data on herbaceous vegetation stand for future use if and
when more is known about grazing by deer.
SUNMARY AND COXCLUSIONS

1. Variability was observed in the rate of re-stocking of trees on abandoned
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farmland.
d

Allowing for 1., areas that were abandoned in 1963 or earlier were stocked
about five times as much as areas abandoned in 1969 or more recently.

Most fields were stocked with trees at a lower rate than adjacent land (but
not all).

A comparison of rate of succession on fields with a wet side and a dry side
showed no comsistent pattern.

Fields listed for their indices of browse palatability (quality) showed no
consistent relationship with age since abandonment {index of browse palatabil-
ity is a function of relative species composition of trees times their individ-
ual palatability scores). A three-fold variation was found in scores for
different fields.

Most fields scored higher in browse palatability than adjacent forests. Where
the reverse was true,subtelties of the individual sites were deemed to be the
Treason.

Fields scored approximately equally in their browse palatability scores when
the "edge half" was compared with the "ecenter half", some showing differences
one way and others the reverse, indicating that quality did not improve sub-
stantially during the ranges of succession displayed.

A major conclusion drawn from contrasting cqnclusion 3 wigh 6, is that quantity
woody vegetation {(greater on adjacent land) and quality (better on abandoned
land) may counteract any trend fof deer browse to improve other than slightly
during succession. Helping support this conclusion is the observation that
the reverses of generalizations made on quantity (conclusion 3) and quality

{conclusion 7) did occur sometimes.

Two genera of shrubs, Ribes and Rhus, both palatable for deer, were found more

on adjacent forests than on abandoned farmland.
Vines were found more on adjacent forests than abandoned farmland. However,

grape, a browse species, is one of the two most common vines found on abaundoned
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land.
Species diversity of herbaceous plants is least for
result of competition by grasses which dominate.

value when more is knmown about grazing in deer.

old fields, probably the

Data stand for future
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nabitat

Hockoerry
[3]

Red Cedar A

Red Cedar B
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Transect No. Length No. of Pellet
(meters) Groups
T1 100 0
T2 " 0
T3 " 1
T4 " G
T5 " 2
T37 " 2
T6 95 4
T7 " 2
T8 100 0
T9 " 0
T10 80 0
T1l 50 1
T13 85 2
T14 95 3
T15 160 2
T16 85 2
T17 " 1
‘T18 - S0 0
T19 " 0
T20 60 0
T24 150 1
T25 " 1
T26 " 1
T31 50 0
T39 100 0
T40 80 0
T27 100 G
T28 50 1
T30 100 0
T32 55 0
T33 " 0
T34 50 0
W48 100 0
W50 " 0
w52 SR 0
W53 " 0
Wh3 " 0
W&5 60 0
W47 0

100

A list of transects, their lengths, and pellet groups found.

Pellet Groujss per

50 Meters

oo

(]

N e

OHFPEFPO

5
0
.0
.0
.1
.1
0
0

o000

0
6
2
6
0
2
6
0
0
0
5
5
5
0
0
0
0
1.0
0
¢
0
0
0
G
0
o]
0
0
0
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" APPENDIX II. Coumon and scientific names of all plants identified on transects

as part of this study.

- Common name

Appendaged water leaf
Apple

Ash spp.

Asparagus

Aster

Basswood
Bittersweet

Black locust

Black medic

Black walnut

Blue vervain
Boneset

lBouncing bet
sardock

Buttonbush

Canada avens
Canada moonseed
Canada thistle
Catbrier

Cherry spp.
Chickweed

Cleavers

Climbing nightshadé
Common cattail
Common ragweed
Curled dock
Cypress spurge
Dogwood spp.
Eastern cottonwood
Elderberry

tvening primrose
False Solomon's Seal

Field bindweed

Scientific name

Hydrophylium appendiculatum
Pyrus malus

Fraxinus spp.
ASparégus asparagus
Aster spp.

Tilia americana
Celastrus scandens
Robinia pseudo-acacia
Medicago lupulina
Juglans nigra

Verbena hastata
Eupatorium perfoliatum
Saponari officinalis
Arctium lappa
Cephalanthus occidentalis
Geum canadense
Menispermum canadense
Cirseum arvense

Smilax sp.

Prunus spp.

Stellaria media

Galium aparine

Solanum dulcamara
Typha latifoiia
Ambrosia artemisiifolia
Rumex crispus
Euphorbia cyparissias
Cornus spp.

Populus deltoides
Sambucus pubens
Oenothera biennis

Smilacina racemosa

Convolvulus arvensis




Comion name

"ieid horsetail

T

Flowering spurge
Frajprant Sumac
{oazsbeard
Goldenrod spp.
Gooseberry
Crasses

Great iobelia
Ground juniper
Groundnut
Hackberry
Hedgenettle
Herb robert
Hoary alyssum
Hop tree
Jewelweed
Lady's Thumb
Lambs Quarters
Lilac

Minitoba maple
May apple
Milrweed

Mint sp.
Motherwort
Mulberry
Maullein

Cak spp.
Peppergrass
Plantain
Poison Ivy
Prickly lettuce
Prickly pear cactus
Purple giant hyssop
Purple vetch
Raspberry
Redbud

Red cedar

Scientific name

Equisetum arvense
Euphorpia coroilata
Rhus aromatica
Tragopogon pratensis
Solidago spp.

Ribes spp.

Gramineae

Lobelia siphilitica
Juniperus conmunis
Apios americana 7
Celtis occidentalis
Stachys tenuifolia
Geranium robertianum
Bertorea incana
Ptelea trifoliata
Impatiens capensis
Polygonum persicaria
Cnenopodium album
Syringa sp.

Acer negundo
Podopayllum peltatunm:
Asclepias syriaca
fam. Labiatae
Leonurus cardiaca
Morus rubra
Verbascum thapsus
Quercus spp.
Lepidium campestre
Plantago major

Rhus radicans
Lactuca sp.

Opuntia humifusa
Agastache scrophulariaefolia
Vicia americana
Rubus spp.

Cercis canadensis

Juniperus virginiana

Y

| d bd~
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Common _name Scientific name

Aose Rosa spp.

Sassafras Sassafras albidum
Silver maple Acer saccharinum
Slippery elm Ulmus rubra

Smartweed Polygonum sp.
Staghorn sumac Rhus typhina

Starry Solomon's Seal Smilacina stellata
Stinging nettle ' © Urtica procera

Sugar naple Acer saccharum

Sweet cicely Osmorniza longistylis
Tall bellflower - Campanula americana
Tall scouringrush Equisetum hyemale
Tall wormwood Artemisia caudata
Tick trefoil Desmodium sp.

Tree of heaven ' Ailanthus altissima
True Solomon's Seal o Polygonatum pubescens
Violet Viola sp.

Virginia creeper Parthenocissus quinquefolia
White clover Trifolium repens
White pine Pinus strobus

Wnite sweet clover Melilotus alba

Wild bergamot Monarda fistulosa
Wild carrot Daucus carota

Wild grape vine Vitis riparia

Wild lettuce Lactuca sp.

Wild potato wvine Impmoea pandurata
Wild strawberry woww  Fragaria virginiana
Willow spp. ' Salix spp.

Yarrow _ Achillea millefolium N
Yellow loosestrife . Lysimachia terrestris

Yellow sweet clover . Melilotus officinaliis
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B6
B7
B8
B9
B10
Bll
B12
B1i3

Bl4
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Abandoned small cottage lots in Point Pelee National Park.

Name - Year Abandoned

Superintendant's Backyard | 1963

West Cemetery 1963

Marsh Hawk 1974

0l1d incinerator 1969

Red Oak 1974 .
Krause's Fishery 1972 ?
Abandoned Circié Road 1971 ?é
West Point Beach 1970 V;
Comfort Station 1973 E
Red Cedar . - 1971
Lot 9 1968

Lot 21 - 1961 ‘f]
R & G Fisheries 1972

Little Raccoon 1974

North Houses : : | 1968

Comfort Statiomn 7 1973

Johnson's Campground 1971

LY
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Hackberry Forest

Wet Woodland




: Herbaceous Strand
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Staghorn Sumac
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Lamb's Quarters Grazed by Deer

Wild Grape

»




_«bandoned Land

White Poplar Region
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01d Hackberry Picnic Area
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