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TITRODUCT IO

The class in Plant Icology at the University of Michigan
Eiological Station in the summer of 1947 studied severzal areas
of harcdwood forest in northern Michigan. The work was under
the direction of Dr. F. E. Gates and the data obtained form
the basis for this paper.

LOCATION OF AREAS

Four of the hardwood forests visited are in the vicin-
ity of the Biological Station, Douglas Lake, Cheboygan County,
Michigan. Thesé areas are called locally Colonial Point,
Riggsville Hardwoods, Mud Lake Coppnice and Mud Lake Hardwoods.
See map, Figure 1, for their locations. :

The road map of a portion of Emmet County, Figure 2,
shows the location of the fifth area, which is at Bay View
near Petoskey.

CLTUIATE

The northern llichigan elimate, which is particularly
suitable for tree growth, has been described in previous
papers on the Aspen Association and the Bog Situation in
Northern Michigan. The climatic factor having some special
significance to the beech-maple forests is that of late
spring frosts, which frequently destroy the beech seeds.
Thus the seeding of the beeches in this area is quite irre-
gular.

. SPECTAL FACTORS
Soil :

There are many places in northern Michigan where the
soil is a mixture of sand and clay that is well-drained.
On such areas the beech-maple forests have developed as a
climax of plant succession. It is here, too, that the early
settlers first cleared land and started to farm, for they
found the soil of the beech-maple woods well suited for
agriculture.

Grazing

The use of the hardwocd forests for grazing of farm
stock is a factor of particular importance because cattle
will readily eat the seedlings of the beech, Fzgus grandi-
folia, but not those of the dominant maple, Acer saccharum.
Trampling damages seedlings of all kinds so that normal
replacement does not take place in a grazed forest.
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1 ETHEODS

In studying the beech-meapsle forest areess the methods
consisted of teking tree counts in two-meter sirips and
count cuedrats of ground plants in two of the arezs. In s
third area, a survey of species was made. In the coppice
growth, clumps of trees were recorded as to number of dead
trees in each clump ané number of living trees by size,
measured by the diameter st breast height.

Some ring counts were taken on freshly cut stumps.
This was done to help determine how long these hardwood
trees have lived.

FIELD WORK

At Colonial Point Hardwoods, a tree count was teken
for five two-meter strips, each 100 meters long, and a
count quadrat taken at every 20th meter, giving a total of.
25 quadrats. These counts were tsken in lines west of the
0lé road as shown on the sketch by Dr. Gates accompanying
the data for this area, Page 14. Rings were counted on a
stump where & new road is being put thru. The legyers of
the soil were examined and generszl observations were made
on the species of plants to be found here. :

At Bay View similar tree and cuadrat counts were made,
except that these quadrats were at 10-meter intervals instead
of 20-meter. The lines of tree count avereged nearly 120
meters in length.

A generzl survey of species was made at Riggsville
Hardwoods. At Mud Lake Coppice trees were counted in clumps
formed around stumps left when the previous hardwood forest
was cut. The o0ld stumps are now gone, for the most part, buwt
an attempt was made to find out how many living and how many
dead trees there now are in each clump of original sprouts.

In the Mud Lake Hardwoods, a ring count wass taken on the
stump of a yellow birch, Betula lutesg, thought to have been
the largest individual of that species in Michigen, that was
recently cut. The class also observed the remains of a hem-
lock, Tsuga canadensis, which was the oldest living thing
ever found in this region.

Other general observations were made and a place found
where a tree had been uprooted and the resiliing depression,
previous to this year, filled with water in which grew Pota-
mogeton and other aguatic plants. It is now nearly filled
with waste logs and brush from the felled trees.

DESCRIPTION OF SUBAREAS

Colonial Point Woods

On the west side of Burt Lake near the north end is a
Beech-maple woods that has been allowed to grow in a natural
state for quite = long period of time. Very little cutting
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has been done and it is now the best example of hardwood for-
est to be found in this region.

The dominant species are Acer 8accharum and Fagus grandi-
folia 4, with a very few ;suga danadensis and a fair number of
Acer rubrum of smaller size. The Tsuga may have been one of
the dominents in earlier days and the Acer rubrum may become
more numerous as time goes on. '

Other deciduous trees and shrubs are Acer pennsylvanicum,
Betula pespyrifera, Betula lutea, Tilia americanz ¢’ Quercus
borealis, and Ostrya virciniana. An occasional Pinus strobus
is probably a relic of the pine association which preceded ¢
the beech-maple forest.

It is interesting to note that there are many seedlings

f both Acer saccherum ané Fagus in this woods. Because these
Joung trees are tolerant to the shade of the parent trees,
the Beecn—Iaple Association has a tendency to perpetuate it-
self and thus is called a climex association.

Cheracteristic ground plants, aside from seedlings of
the tree species already mentioned, are Streptopus roseus,
Trilldum grandiflorum, Polysonatum biflorum, Mitchella repens,
Viola eriocarva, and Smilacina racemosa. Several ground plants
thet grow exclusively in beech-maple forests are found here.
Among them are Cerex arctata, Osmorrhiza claytoni, and the
grass, Hystrix patula. '

Several species of Poa were found here as well as in
other hardwood areas. Poa sylvestris seems to be character-
istic of the more shaded areas, while P. pratensis and P.
compressa are found in ooenlngs or along edges of the woods.

Aspidium spinulosum and Botrychium virginisnum appear
to be characteristic ferns in the Beech-Maple Association.

Conopholis americsna ( Figure 3), a parasite on the
roots of Quercus borealis, is quite frequent here but is
not found to any extent elsewhere in the region. The seeds
of this parasite have been found to germinate only in con-
tact with a living root of red oak.

There is a complete cover of decaying leaves on the
ground, beneath which is about nine of ten inches of dark
soil gradually gcrading into a lighter-colored layer beneath.
Roots go all thru both of these layers.

The Colonial Point woods, whose previous owners have
protected it and cut very little, has recently changed owner-
ship and its future is doubtfhl A new, more direct “road is
now being put thru with a bulldozer and there is talk of
selling lots on the lske front, so it appears that much of
this flne beech-maple forest may be destroyed in the near
future. It is to be hoped that the new owners will try to
preserve a large part of these fine woods.

Bay View

Back of the village of Bay View near Petoskey (Fig=e
ure 2) is a small hard1 vood area ownéd by the Bay Vlew Cor-
poration. It has been protected from cubtlnc and fires for
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many years, so there are some good-sized beech: and mesple trees.

The tree count of 1947 showed a large number of saplings
of Acer saccherum, some Facus grandifolia and Acer rubrum sap-
lings, but very few seedlings of any of these dominsnts. Tsuce
canzcdensis, which is very apnt to be with beech and maple on
the better uplands, is also well represented here in sizes up
to 50 cm. in dismeter. Betula lutea is also frequent.

At the low tree level are Acer svicstum, Acer oenneylvanlcum,
end Fraxinus gmericana.

In the Bay View Hardwoods Taxus canacdensis covers enough
of the ground to be called a2 subdominant species. In fact, it
was found in 845 of the gquadrats teken =nd was more numerous
than any other ground plant. It hes been suggested that possi-
bly the atmospheric moisture brought from Lake lMichigan by the
prevailing westerly winds accounts for the presence of so
much Taxus in this forest. It forms a dense cover that pre-~
cludes many other ground plants.

Other ‘cheractéristic ground plants, in most cases few -
in number because of the Taxus cover, are Aralia nudicaulis,
Maianthemum canadense and Lycopodium lucidulum, with an
occasional specimen of Geranium robertianum. Typical ferns
are Botryvchium virginisanum and Aspidium spSnulosum. Poa svl-
vestris is the only grass that appeared in the cuadrsts coun-
ted.

As the Bay View Hardwoods is owned by a €orporation
rather than individuals, there is reason to suppose that it
may remain uncut for some years to come. It is unfortunscte
that it is such a2 small are=z.

Riggswville Hardwoods

On the southeast corner where the Riggsville road
crosses the Cheboygan-Pellston road, (lap, Figure 1) there
is a small area of hardwoods where a species survey has been
made by the Ecology classes for several years. Most of the
virgin timber has been removed from this woods and =t times
it has been grazed until there was nothing left for cattle
to eat. In recent years, therefore, no grazing has been
carried on and the natural ground cover is belnr restored.

In comparing the numbers of species found in various
years, it was noticed that 20 years ago there were 73 spe-
cies listed, two yearslater 78, but in- 1937 only 60 species.
In 1940 and 1941 there were 69 species, this year 83. Pre-
sumebly this reduction for the years of 1937-1241 resulted
from the grazing activity while the subsequent rise in the
number of species followed the cessation of grazing.

Here sgain the Acer saccharum and Fagus grandifolia
are dominant, but the secondary treesUlmus americana resther
than those listed in the above-mentioned areas. Sembucus
racemosa is frecuent among the young Acer. trees. Rubus
strigosus is common at the low shrub level.

ilany charszcterigtic ground plants are found here.
Those occurring most frequently are Geranium robertisnum,
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which forms a veriteble cerpet in at lezst half of the woods,
Osmorrhiza clavtoni, Viola eriocerna and Gzleopsis tetrshit.
Two gresses, Poa pratensis and lleliea smithii, seem to
be most zbundant here. As>idium swinulosum and A. thelypteris
sre the common ferns. ‘
Trillium grendiflorum, Caulophvllum thalictroides, Ari-
szema triphyllum, Allium tricoccum, Czrex arctata, Polvgonztum
biflorum, ilepeta cataris and Actzea slba are other tynical
ground plentse.

Ilud Lake Coppice

A coppice growth is composed of sprouts thet zrise from
the stumps after cutting. (Figure 4) The virgin herdwood tim-
ber was originelly cut from this forest near rud Leke ebout
1210. The stumps were then allowed to sprout freely and no
thinning has been done at any time.

In 1827, 70 clumps of trees from the sprouts averaged
4,28 living trees and 0.87 dezd trees per clump. All of these
trees viere Acer sesccherum and were 12 cm. or less in diesmeter
gt breast height. This year 194 clumps vwiere counted. They aver-
aged 1.8 living trees and C.8 dead trees per clump. Size range
now is from 2 to 22 cm. in dismeter. Table 4, Page 16, shows
compearative percentages of the different size groups for the
two periods twenty years apart. It will be noted that with the
increase in diameter of the living trees there has been a
corresponding diminution of living trees per clump, while the
number of stending dead trees per clump has changed very little.
The competition has been keen among the sprouts,which came up
very thickly, and their number is being reduced by netural
selection.

The owner of this woods might have improved his stend of
hardwood by some careful thinning, but he has only started to -
do a little cutting in the west part of the copoice to obtain
a little firewood. Of course, the dead trees have provided
& little of this.

The zrea 1s now being grazed and shows the effect in
a lack of undergrowth and ground plants. Along the edge there
are some Rubus stddcgosus, from which the class harvested some
fruit, but among the trees there is almost no ground cover.
Probably the shade, too, contributes somevhat to this condi-
tion.

Iud Leake Heardwoods

lloptheast of Dougles Lake toward Ifud Lake is an area of
hardwoods which formerly had the oldest tree knowvn to exist
in northern Ifichigan. In 1926, when much lumbering was ging
on in this region, ring counts were made on meny stumps which
showed that nearly all the big trees were zbout 375 years old
at that time. Only two or three individueals were much older
end one of those was a hemlock tree, Tsuga €enadensis, which
was found to be 5285 years old after the top had broken out
and it hed been cut for lumber. A rétted portion of the tree
and the decaying remeains of the stump of this Tsuga are still
to be seen. Atop the stump is growing a Betula lutes, about
19 or 20 years old, the tops of the roots showing how it
straddled parts of the old stump to get a start there. (Figure
&) As Tsuga does not sprout, the Betula had no competition
from that source.
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s The Mud Lake Hardwoods once contained the finest hard-
wood treew of the area, but now lumbering is being done there
and many of the large trees are being cut. Among the meny
removed last yezr was a very large Betula lutea . Some mem-
bers of the class counted the stump rings and found that it
was st leest 319 years old. It was the lergest of that species
known to hzve existed@ anywhere in the vicinity of Douglas

Lake and was possibly the largest in Michigen.

Among the many large fine Acer sacchsrum and Fagus
orandifolia of these hardwoods there were also several "hem-
lock knolls" zt one time. On these knolls the Tsu%a was domi-~
nant, but is has been cut off some of them. IieHdfie being
cut from one of these "knotls" and some of the trees left
will fall or break. These tall trees depend somewhat on the
nearness of other large trees for support. When oneis cut,
there is then more space for neighboring trees to sway,so
that a brezk in such a forest may lead to much tree damage in
a few years.

The two species mentioned above and the Tsuga canadensis
aw@ again the dominant species. Secondary tree species are
Betula lutea, Ulmus americana, Tilia americana, and in the
lower areas, some Thuja occidentalis. The undergrowth, even
on the "hemlock knolls'" has mainly young Acer saccharum with
a few Fagus trees. Very few Tewser young Tsuga trees are appar-
ent, probably because they do not withstand shade very well.

The ground cover is very similar to that in the Colo-
nial Point and Riggsville hardwoods, all three being typical
of the Beech-llaple Association.

The cutting being done in thé Mud Lake Hardwoods is of
the so-called "selective type", a® only a part of the large
trees are cut at a time. It appears to be a rather hesvy
cutting, however, and certainly is lessening the timber value
of the woods considerably. At the same time, cattle and horses
are being allowed to roam freely through the woods and are
destroying some of the young trees which might eventually
reforest the area. At any rate, this wooded area can no lon-
ger be said to be the finest hardwoods in the region.

CONCLUSIONS

Vegetation on some of the better upland soils in northern
Michigan, through succession, reaches a climax in a Beech-
Maple Association. It is a climax because this plant society
can perpetuate itself if undisturbed by cutting or burning.
The dominant, Acer saccharum, reproduces exceptionally well,
while Fagus grandifolia reseeds well only in seasons when
there are no late spring frosts and in areas where young
trees are not destroyed by grazing. .

Tsuga canadensis, which is often found as a dominent
in the higher, richer parts of the hardwoods, does not re-
produce as readily as the other dominants and is gradually
disappearing. It is intolerant to dense shade and hence does
not compete well with the other dominants. (Figure 6)

Prospects for hardwoods, in general, are not good. The
older stands are being cut rather indiscriminately for
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lumber and the forests of younger trees are small in extent
and zre often subjected to the demaging effects of grezing.

SUMIARY

The studv of the Beech-lMaple Association in the hard-
woods of northern IMichigan was done as class work st the
University of Michigan Biclogical Station, Cheboygan County,
during the summer of 1847.

The climate of northern Michigen is perticulerly favor-
eble for tree growth, so that plant succesgion in some parts
of the area leads to a climex in the Beech-lMaple Association.

Dominant trees of this plant socilety are Acer sacchearum,
which reproduces abundantly, Facus grandifolis, which needs
protection from grezing to reforest an area normally, and
Tsugea canadens1s, which is disappearing from hardwood sresas
because of competition and cutting.

Secondary tree species of the Beech-Maple Association
are Betula lutea, Ulmus americana, Tilia americana and
Ostrya virginiana. .

Characteristic ground plants are Trillium grandiflorum,
Viola eriocarpa, Arisaema trlphyllump and Polygonatum blflO-
Tume. Qg;ex arctata and Osmorrhiza claytoni are exclusive in
the hardwoods.

The Beech-Maple Associstion may invade and replace the
pine or the aspen associtfion and form the climax of the
vegetative succession.

A soil good for Agrlculture is built up by the Beech=-
Maple Association.

Protection from grazing, careful and moderate selection
of trees for cutting, and judicious thinning of coppice
growths would contribute much toward the weill-being o? the
hardwoods of northern Michigan.
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AITIOTATED STPECIES LIST

(Bxclusive of pnlants zlready included in lists for aspens,
bogs and sand dunes.,

Actaea &lba-- Rich woods. Few at Riggsville.
Agrimonia grynosepala -- IToist thickets. Rigcsville.
Allium tricoccum--~ Ifcist woodlands, Occasionzl at Riggsville.

Aguilegia cenadensis-- open dlaces in aspens and herd,oods.
Arelia racemosa~-- Typical of rich wooés. Colonizl Poirt.
Ariseema triphyllum-~ Frecuent in rich moist woods. Cormon
et Rl gsville.,
Aspidium solnulosum-- Common fern in hardwoods. BRey View and
?1gQSV1lle.
thelynteris--~ Mafshes and low woods- Riggsville.
Betula lutea~-~ Typical in Beech-llaple woods of Northern IMMich.
Botrychium s1mplex-- Hardwoodsg ,1nfrequent.
virginianum-- Common in rich woods; Colonial Point, Bay
View, and Riggs¥iileés
Cerex arctata-- Exclusive in hardwoodsj; Colonial Point, Riggs-
ville,
@aulophyllum thalictroides-- Rich woods; Risgsville.
Chenopodium album-- Common in open places, rich soilj; intro-
duced; Riggsville.
Cynoglossum officinale-- freguent in pestures and waste land;
introduced; Mud Leake Copplce.
Epnilobium angustlfollum—- fireweed; edges of hardwoods.
Fraxinus americena-- rich moist woods; Bay View, Colonial Pg.
Geleopsis tetrahit-- Common at Riggsville.
Galium lanceolatum-- Dry pasts of hardwoods.
triflorum-~ Frequent in rich woodsj; Riggsville.
Geranium robertianum-- Dense at Riggsville; occasional at
Bay View.
Hepatica acutiloba-- Frequent in drier psrts of hardwoods.
Hyst2ix patula-- Exclusive in hardwoods Colonial Point.
Lactuca spdic¢ata-~Cormon in low ground.
Lonicera canadensis-~ Frequent in hardwoods; Colonial Do:Lnt,
Bay View.
Lycopodium lucidulum-- Moist woods; ZBay View.
Maianthemum canadense-- Characteristic of pine associationg
_ relic in hardwoods.
Mitchella repens-- Typical mat-forming plsent in harowoods,
Colonial Point, Mud Leke Hardwoods.
Osmorrhiza-elsytoni-- Exclusive and common in hardwoods;
Colonial Point, Riggsville.
Cstrya virginisna-- Rich woods; Colonial Point and Bay View.
Poa compressa ) Meadows and edges of woods.
pratensis)
ylvestrls--Tyblcal of woods; Colonial P01nt, Bay View.
Polngﬁath biflorum-- Characteristic; frequent in hardwoods.
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Rubus occidentalis-~ Infreguent in north; openings in woods;
Riggsville.
strigosus-- Common in openings and around edges of hard-
woods; Colonial Point, Riggsville, Iud L. Coppice.
Sambucus recemosa~-= Typical shrub in hardwoods; Riggsville.
Solidago caesia-- Typical of herdwoods; Colonial Point.
Streptopus roseus-- Characteristic in hardwoods; Colonial
Point, Bay View.
Taraxacum officinale-- Ubiquitous.
Taxus canadensis-- Characteristic ground shrub of coniferous
forests; common at Bay View.
Thalictrum dioicum-~Typical hardwoods,occasional, :
Trillium grandiflorum--Frequent an characteristic in hardwoods;
Colenial Point, Riggsville.
Viola canadensis-- Common in hardwoodsj; Riggsville, in bloom
in Mud Lake Hardwoods.
eriocarpa-- Characteristic of hardwoodsj; Riggsville, Mud
Leake Herdwoods.
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Figure 3-- Conopholis americana in
Colonial Point Hardwoods. It is
parasitic on roots of Quercus.

Photograph by C. H. Blair

N

Figure 4-- Coppice Erowth near Pizcevill
Riggsville.
Photograph by C. H. Blair




Figure 5-~ Betula Growing on Dead Tsuga
Stump.

Photograph by C. H. Blair.

Figure 6-- Tsuga Showing Effect of
Competition for Food and Light.

Photograph by C. H. Blair.
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Tab;e l-- Data for Colonial Point Hardwoods.

Es=2c 3
b1
" K
Abies balsamda 2
Acar pemnsylvenicum S
Acer rubrun -3
Acar arocchazum AL
Amelanchier canadensis Z
Betulia lut -
Betule napyrifors 7
Pagus gramdifclia Hh3
Fraxinus anmeric znn 1
Ostrya virginiane 2
Pooulus grandidencats z
Q"u ¢us borsalls -
Tilia emericanc 6
noar but not in iins
Pinus strodus
Tsugs canadensis

GROUND PT T
" Gauns cuw

Acer pennsylvanicum

Acsr rubrum L (6)

Acsr sacscharum seedlings 23
over 1@ high 32

Amelenchier spicata 1 (1)

Betula papyrifsra 2 (L)

er:,ch*um virginianun 1 (2)

xxzkxooroa mortmsteaka s
Carex arotaba Y (8)

Fagus grapdifolia 17 (59)
Fraxinus anmsricans¥ & /&)
Hepatica trileta 1 (3}
Moss covor z (13D em?)
Loniceras cexadsmsis 1 (1)
Loza 3 {L lazs)

Leafl cover 25 (comniete)
Mitchella remens L [Z8%)
Ostrya virginicme 3 (131 Iz
Polygela prucifolla : (J)

Polygenatura biflaruz U

Mixt M 4+ S%repteonus 5 O1LR)
Populuz grandidentatz - 3 (3)
2yrola £p 13D
Quercus bolr2alia 2 (e)
Snilicine rececosn L)
Sraptopry sorzus T (53]
T‘:.snw.l‘ 3 emoricuu (35
Prillium greandiflorva 5 (3]
Vicl& eriocerpa L (W)

3 S 3
- 2
3 s 2
2 >
- 2 2
in 5 lansec, oTery |
number ¢f quadrnts
N

TS Y

rars 0a

2 i
5 3 Iy
Troes in ©
100 1 long.
- 2
l
1

th  aguels

{rwnbeor of pisnte)

[ o e ST
16D 7y, ‘ |

Mareanio
Welinon

2-—:13 ser

stripa
J s.lom.
gundrate

-
- -
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Table 2~- Data for Bay View Hardivoods.

PN
TIIB S G5, 5-19, 10-80, &2-10, 3242, 43-%0, TU-80, &80-7C
Acer pennsylvanicua 19 - Z
Acer rubimxu & =5 s b :
Acor saeccharvn 205 10 0 = o - “ .
Acor splcatu 55
Betula juten 3 12 13 1
Pagus geeadifslia 20 3 - -~ - - - -
Proxigus smarisena 19
strya virgini - .
Zsugs ciadinais 25 0 2 : 2 z
, SHEUES
Sambacuasg racemosa 2 S isres 5o 22w IL00 sg. o
Taxus canndonsis Y70
G‘«‘(OUN: PLANTS. in cvory 10%in B

pumbai i wudrats (muester
Acer pazns l’)"u" cury Lo {hL5
J L

Ag:r rvbrum 108 biee o)
Acer saccharum tress z {1 o~
" * seedling Z {3,
Acnr spizatun 5 (&) -7
Aralia nudicaviie 2 Iof ' E  Belichsr
Aspidium spimulosum L {1 Bradley
Betula lutes 1 (1) . Surget
Botrychiwm virginisnum 2 (L) Huntor
" 3 {3 Jone )
Clintonds borsaais L A{2; foosston
Fagus grandifolia L{5}. s atteers (iecs
Gexum.un robertisoum 1 (1) MasLennan

Leaf cover - 25 urchise
loz 2 {2) Sturgeen
Lonicara ceanadensis 1 (2) V. Wabtaon

Lycopodium lucidulum
Majianthem.m canadgnsz
Mo3s 1 (159 onf)

_Poa syivestris 1 (5 cliums
‘Taxus cenadensis 23 (252) _
Tsuga cenzdensis btrees O~5 cm 3 {3
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Table 3-- Data for Mud Leake Coppice.

SUDLAXE COPPICE Augusy 8, 194 7

Origirally out about 1910 end the stumps alleowed to spreut with no
thianing at any timo.

Oon Auvgust 12, 1927, 70 olumps averaged L.29 living + 0,97 dead.
the oldes%, as cut, exhibiting 1L inerements.

DBH 0¥2cm, 2~-Lem, li-6em, 6-8cm, 8-10cm, 10-12:m ‘
8% 119 52 17 4 3 Adsr sascharwn

On August 8, 19L7., 194 “olumps" had en aversge of 1.3 l1iviag stems +
3,8 deaa stunding stems.
BRE- QR0 xRerkipadenazxxfaes F 23 i kR Ry kRl e ki G xR A GA LR R E R AR R TR X KRR
qm 0‘2’ 2-)-“ h"6' 6"8, 8"10, 10‘12' 12"11" u_k"lé, 16"‘1&, 15-20123“22,22"%’2}4"26,26"28
"~ Aocer saccharun ’ ' e,

1 3Q 82 9 63 80 21 M, 5 0 3
' Ulmus awericana ~ .

' ' i 1

Tilie emericana ‘

Fagus grandifuliae
1

Eorlogy Clesss : :
Be.cher, Bradley, Burget, Huntur, James, Karston, MacLestrucr, turchia, Ztvrgeon,Watson

Table 4-- Comparative Percentzages of Size'Groups, 1927 and_1947.

Did. B. ..
H. (Cm.) 0-2 2-4 4-6 6-8 8-10 10-12 12-14 14-16 16-18

1027 - 30% 42% 19% 6% 1#% 1% 0 0 0
1947 1-% 8% 29% 25% 17% 14% 6% 4 145



Table 5-- Spec ies

RIGGdVILLu CORYZRS- EARD’{OODS $ Speociesg notad in sertain yuars |

Lactuca caradensis
Lactuce sagittifolias
| " Lactuca splcate
Lappula deflexa
Lyohnis dioioca

Acinillea millarslivm 27 2T 47 Maiapihewman canadsomss o7
, Ager mennsylvanicum 27 37 47 Melica malthij 21
Q wﬂ”‘” -Acar abrim 27 37 40 L3 - Mlischella reperms
' Acer smochorum 27 37 LD 11 41 Misella nuide
seiaea alka 27 37 L0 4147 Yopata cetaria =7
Agrimenin sryposesala 27 - o~ 42 47 \,ezm,he = bLiemmis 27
Aliium tricocoum - = LB 14T .Osmorrhizs claytonyi 27
anelanciier canadsnsis = 37 LC I 47 Ostrya virginiana 27
srnplalis margoritecea 27 37 LO L1 - Postinaca sativa 7
ﬁ” intennarie neodioica 27 = LO 41 Y7 Phleum pratense =1
W Apooynun ancrosaemifelim = = L1 y7 Pinus strobus { eedling)
' Arnlia nudiecaulis - 37 40 =47 Polyponmtum bifiorun 27
.VM w"’” S rotivm minus 27 "= Lo 1147 Pon compressa 27
A WA Arisaras triphylium 27 37 Lo L1477 Poa pratensis 27
/b 5)./"‘ . Asclenias syrirca - =140 =47 Polygomm convolrulus 27.
" Aspidirza chinnlosum 27 37 L0 L1 47 Potentilla simplex -
W Aspidivm thelypteris 27 37 L0 L1 47 Prunus scrotlma <27
' - Aster laevis ' 27 =LO = 47 Prurus vir-*niam -
© . . Athyrium fili*noemina? - = ala Pltoris nqu  ira 27
. ;Betula lutea 27 = = = y7 Renunculus ebortivus 27
Batula papyrifera © 737 L0 11 Y7 Thus glodre borealiz. 27
. Botrychium virgizieram 27 = L0 "f‘7 Rhus toxlcodendron -
Sz . .Carex. arctata _ 21 5T ol A7 _Ribos 8De -
' " Carex patulifolie. 27 3T L0 - Rubus alloghenievsxs 7.
< Qarex" - = kol Rubus strigosus ' -
Cenlophyllum th_nctromeazmuohl 47 Rutus triflorus. .. 27
erastium vulgatim - 27 37 LO ‘- t[“) . Bumex acstosells 27
Chonopodiym album o=l hl v~ Sambucus recemosus = 27
_ ssplenium? i 27 =« L1l % 8ilens mootiflora - .27
‘Cirsium lanccolatum . 27 = L0 = .. 8niliocina racomosa . = 27
< Gornea albernii'olla @3] - - '{7 Smilicina stellata 27
P‘ Oornus canadensis - = 3] = = % Solamm tuberosun - 27
oglossum ofﬁcimle 27 g‘; .= = = 8olidago canadonsis -
otylis plomsvata  27-37 4O 11 %7 Solidago hispide - - 27
nthonia spioata 2. - . ' 7 Sisymbrium e2ltissimum =
M 3% abiim edonocdon 27 « L0 = ° Steliaris medie 27
ﬁpiiobi.\m engustifoli -c = =« Y7 Stroptopus rcseus 5
’ - Erigeron srmuus ‘27 37 L0 = y7 Taraxacum officinsle - 27
Brigeron cancdensis 271 37 o' - 4 Texus canadensis = 27
!agus grandifolie 27 37 Lo L1 <! Thuje oocidentalis -
Fregeria virginisna 27 37 10 =Y7 Tilia apericana 27
Frarinug enericana © = 37 4O ) ¥7 Trifoliuy “spens . 27
@-leopsis tetrahit 27 37 Lo 11 ¥7 Trillium granéiflorum 27
o © Galium trifidun = = }0- - Tsuge ownadensis 27.
S - Galium triflormm - . 27-3 59&1 7 Tlmus americans - 27
: Geranium robertiamm 27 37 40, LA 41 Viola canmdsnsiy, e7
‘iAo 2, Gnoyhelivm decurrens . = = = L3 Viola ericcarpa .- 27
W Helianthus arnuus -371;0 -‘0{; 3§O%a hirfuﬁ,oola 2}-.
- Hepatice acutiloba - - - ola papilionecea. - 2
- 37 40 13 W1
27 = <1 47
277 - = - 49
z7. - -l

~17-

Seen at Riggsville Hardwoods.

Verba.s’c,un_i thapsus
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P2l Rt
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37 Lot 47
37 LS b1 47
7 as b Y47,
- - Y7
- Lo L yn
P
57 <0 w2 91
37 Lo L 97
51 62 41 41
5w - 47
51 L0 1 4
-hola y7
- Lol 47
5’.’.334{.".5147
Sua
51 L 7R
57 1D L1 47
57 Lo L1 47
Clol1 47
31lolx 47 -
=L 7
-5
- L3l ”,7
5700 - 47
L a4
M - -
37 o=l 47
ﬂw'ﬂ
57 Lo L2 v
57 Lo 51 97
)
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57k -
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BERCH HAPLB ASSOCIATION.
R -~ P.:.ggaville Corners Hwd, -Ag® +L;5-5o vre.
M, - Mud Jlake Hwd. virgin,

)

Ecolcgy' olas:zes. .
Gheboygan Co. Aug ,,1929

3 3

Lz.re;e smnh ’rr-'u

CL - Carp Luaxe Hwd virgin, ° Smmet Co. . N .
. TREES R oL Tttt s T Tl N
L 8 L 8 Polygonetum bHiflorum 7 - o
Acer saccharum 259 192 17L& 42 519 Polygonuw somvolwulu 1 - .
Acer mapaa..svl*m‘cmn- - - 171 Pelygels pausifiora - - 1
Acer rubrum - - -~ = 25 Fo-ig aquilina * w - ’
“Assr spicatunm - 8§ - ¢ Pyrola sccunds - . 3 E
Betula lutea 1 9 i 5 7 Pyrols elliptioa - w3
Fagus grandifalia 15 125 157 1} 329 Quercus borealis - -
‘mei“us anericana 1 2 - - =« Rarunoculus abortivus 7 - -
Quercus torealis - - - = 3 Rhus toxicodendron ‘e e} =
~ Rhus g. borealls L - = « = Rubns alleghcnienais 2 * .
Til'a emericana’ 2 14 2 = = Rubus osccidonbalis Lo- -
T3:gn canadensis 1 5 #; L6 Rubus strigosus g ~ = i
- Ulms americana 39 23 21 =~ = Bubus triflorus - E e
- - Rumex aceiosella l;.l £ o
" Grou: = Sambucus racemosa 3 2 =
Gz-;\lmd Plagts lgo ?&:‘a g{a i L Smilicina racemosa 2 =-12
Acer pennsylvanicun- 1 1 21 ¥ Streptopus roseus 1 25
Acer rubrum © - 7 Solidago canadensis - 1 =
“Acer saccharum . ‘,89'99 89 Stellaria media - L -
. Achillea millefolimm -1 = = Taraxacum officinele 19 2 ~
© Actace alba - "1 - - Taxus canadensis . . 1 - -
Adiontum pedatum 1 - Tilie emericana 51 .
Agrostis alba 1 = - Trifolium prater.so l] =« =
Alnus incana 1 = = - Trifolium repens 1 * -

.. Aralis nudicaulis - 156 Irillium grandiflorum 11 9 -

57 Arisaema triphyllum 218 - Trientalis smericana - =32 )
Aspidiun epinuloswm =2l - Tsuga ocanadensis < - - 5 ‘
‘Betula lutea - . 0 1 - - Tlmus amsricana 8 2 -

tul papyrifera 3 -, ) . Twularia grandiflors 1°1 -~
svlophyllum Shuliotr- e -_Viola ericoerpa - 24 2 71
y . oides g Y iola papillonacea e -
{“Garex erotata . Ve BP“&S\" virginlana - = %
a - Cargx pedunoulata- Ceie . Monotrope unifiora - - = &
;] tf"camai:ium Tulgatum il 03 e e 7% - mesns _present mﬁ; guaor&i
Ciimaphils unbsllata - = = 5
" Cirsd g:n AYvenss Tl e é Mud Lake COPP“% Aus 12,2927. of 70 umps -
" Clintonis borealls <. = 9 aver 1,29 1i + .97 dead, Oldest ym ;
~Epilobium sdencoaulon 1 = = O-20mDBH 85, 2-Liom 119. L~6om 52. 6~Scm 17a
- | Erigercn anpuis - 2 - - 8"1°° m L, 10-120m Z. : '
Srigeron canadensis * - .
ragﬁs grandifolia ? 17 63 - Mud Lake BND ~Trees, A\-s 11. 193"
Fragaria virginisna ¢ 1 - . 0-18, ~20, =20, =0, '9(). 960: -70.”809~90,-IOC
Galeonsis tebtranit 15 = = Acer. saccharum - o
o Gelium *riflorum Q@ 8 = 1238 80 )47 1 5 h 2 '3 ,2 '_1,
! Gauliherie procumbens ~ = 27 Acer p;nnsylvanicun\ LT
) N Gersnium robortismum 28 % - o I - L
o Lmﬁa canadensis.. . 5 1.~ Ager spioatum ..~ R A X
Lastuca saghtbtifolie. ﬁ 2 = - i3 Lol T R
. Lastuea sploste., . 3 e = Batule lutea . - - ST
Larwla'uameu 5 - = 19 h LR S
* virginizae e - - Fazoue grandifolia © - o o T i e
" Lonic2ra cenadsnais - 1 & 7 3B 21 13 1L 1 0 1
Lysimachia teprésiris - - 1 Froxinug emericana :
Matanthemsx oapadense 8 L 73 2 -. = = f .
dedegla virginia-a - =17 . T 1 Ostrys virgini.rs
u’_malh "m‘ 7 130 1lia americans .
Mois oover- h - = 6 o 1 o0 3 .
rrmsa ﬁm 59 18 =~ l'suge. oanadensis’ :
aum protense 3 - - - 1 1 6 O 3 o0 6
Po ?ratansis 131 - Tt

"~ Pou o

aprossa




