An Ecological Study of Wolf’s Bog, Cheboygan County,
Michigan?

RUTH DUTRO, Hagerstown, Ind., and EDITH COHOE, Detroit, Mich.

INTRODUCTION

" Wolf's bog has beeen a subject of ecologic interest, because, although it
contains the finest example of subclimax Thuja forest in the region, obvious
evidence of the beginning of succession to the beach-maple forest, the regional
climax, is making headway in it.

LOCATION

Wolf’s bog is located in the northern part of sections 13 and 14, Munro
township, Cheboygan county, Michigan. It is approximately six miles north-
east of the University of Michigan Biological Station, on Douglas Lake. This
now lakeless bog covers an area of about 190 acres.

DESCRIPTION

The bog is located in a very evident depression. The last stages of the
lake, which was in the northeast edge of the bog, lost its natural vegetation
about 1916, when it was transformed into a sawmill pond. When the sawmill
was abandoned, vegetation filled in the pond area. At the present time all
evidence of this area, with its strictly aquatic plants, has disappeared.

The stream which enters the area at the extreme northeast corner is due to
spring floods caused by heavy snows. The stream bed connects with a pond
north of the road, and after winding through the climax Thuja it branches to
such an extent that its course is extremely hard to follow. These anastomos-
ing branches end in the Salix-Alnus association south of the Thuja. The very
evident rise in land at the western and southern boundaries of the bog limit
its extent in those directions. Pasture in a cut-over area and a cultivated
field also aid in determining the northern boundary. A hardwood forest
occupies the ridge on the west, and the Mud Lake Hardwoods connect with
the eastern boundary in its central portion.

The land within the bog area has become stabilized. In no place is there
found open water surrounded by a quaking mat of vegetation. It follows that
only a few species of pioneer bog plants remain, even though there is a great
variety of other types of vegetation.

Biotic factors have decidedly influenced the development of Wolf’s bog.
On the fingerlike projection at the southwestern part of the bog, where Picea
is the dominant tree, much second growth Thuja is found. Investigation
revealed that a number of Picea trees are being attacked by the mistletoe,
Arceuthobium pusillum. The presence of dead uncharred Picea indicates the
same destruction in the past.

A Larix cemetery of very tall trees is located south of the Picea projection.
Since sawfly larvae have destroyed by defoliation most of the Larix trees of
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1. The work was done under the direction of Dr. F. C. Gates during the 1936 and 1987
summer sessions of the University of Michigan Biological Station.
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this region, it is assumed that such destruction likewise occurred in this par-
ticular part of Wolf’s bog.

The removal of Christmas trees and extensive lumbering have greatly re-
duced the number of conifers throughout the entire bog. The lumbering
operations which began before the time of the sawmill, first removed great
amounts of Thuja, but the more recent lumbering has taken place in the far
southwestern part of the Picea projection. Continuation of such lumbering
will tend to obliterate this part of the bog forest, because the light conditions
of the soil will be different, the effects of wind and precipitation will increase,
and the soil structure will change markedly. The existing bog plants, both
high and low, will eventually be replaced by the bushes of the adjoining Salix-
Alnus associations.

After the trees at the southwestern part had been removed by fire, the owner
cut remaining trees and bushes to make pasture. As a result, few species of
ground plants occur. Certain grasses with underground rhizomes, such as
Agropyrum repens, will best bear the pasturing. A new community of weeds.
including Amaranthus graecizans, Chenopodium album and Artemisia annua,
has been established in a field adjoining the southeastern corner of the bog.

The pyrie factor has been an important one in the development of the bog.
The area has been swept by fire at least three times in the past thirty years.
The last and most destructive fire occurred in 1918, when most of the southern
part of the climax Thuja was destroyed. Many large charred trunks are
found throughout the dense growth of Salix and Alnus which now cover the
area where greatest destruction took place.

Depths to sand vary in the different associations of the bog, but in no place
is there a great accumulation of humus. The lack of water and the shallow
basin account for the greater oxidation of vegetation. In the climax Thuja
the greatest depth found is 90 centimeters. At a place in the principal east-
west path the greatest depth is 60 centimeters. The average depth to sand
in the Thuja is 35 centimeters. The other extreme is found on the Prunus
ridge, where sand covers approximately ninety percent of the entire surface.

As shown in table No. 1, data taken with a quinhydron electric potenti-
ometer, at the place of greatest accumulation of organic material, show the

soil to be alkaline from the surface down about 20 cm., below which the re-
action is acid.

TABLE No. 1. The hydrogen ion concentration of the organic soil accumulation at different
depths in the Thuja climax Association of Wolf’s Bog.

1. At the surface 7.4
2. At a 10 cm. d 7.4
3. At a 20 cm. 7.0
4. 6.94
5. 6.9
6. 6.86
7. 6.86
8. 6.86
9. . 6.86
10. At a 85 cm. depth.. 6.86
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GENERAL DESCRIPTION OF TTHE VARIOUS ASSOCIATIONS
(1) Tevsxia CLiMax

The densest growth of Thuja is foummnd in the lower part of the depression
occupied by the bog. Many years ago :the Thuja forest covered a much larger
area. Thuja stumps and fallen logs oiof great circumference are found in all
of the bog subareas except that domunmated by Prunus pennsylvanica. This
forest contains the largest Thuja eveser found in the Douglas Lake region.
Their diameters range from 60 centimeseters to a meter, and the age of one of
the largest is estimated to have been ampproximately four hundred years.

In a count of mature trees the followrwing approximate percentages of species
were found: Thuja occidentalis, 62; TIsuga canadensis, 18; Acer rubrum, 14;
Abies balsamea, 2; Betula papyrifera Z:-: Sorbus americana, 2. Results obtained
from field work carried on in 1937 showws that this climax Thuja is not going
to be replaced by young Thuja and is = therefore entering into a stage of suc-
cession. In a series of seven-point obsez=rvation areas, each consisting of twenty
square meters, interesting data concermming comparative density of deciduous
and coniferous seedlings were observed=.. In the dense Thuja areas the average
density (ground coverage) of seedlings= of deciduous trees was over nine times
that of seedlings of conifers. (See wtable No. 2.) This large number of
deciduous seedlings and saplings, taken-rwith their healthy condition, is the best
evidence of the onset of succession.

The greater part of the bog area is ffmooded in the spring, and evidences show
that this is particularly true in this TThuja subarea. The ground surface is
covered with hummoecks. and the treee needles on its surface are cemented
together into huge masses. The preseznce of Typha latifolia and many species
of Carex are indicatory of this. The fasllen logs on which luxuriant growths of
mosses occur could hardly have obtaizned their ample supply of moisture in
any way except through flooding.

Very little ground vegetation is fround within the forest because of the
deep shade cast by the larger Thuja. -The greatest amount of ground vegeta-
tion is found in the lumbering paths =zsnd along the stream bed. The species
found most common]y with the Thujx here include: Coptts trifoluz, Galium
triflorum, Mitella nuda, Rubus trifiwrus, Maianthemum canadense, Viola
pallens, Trillium grandifiorum, Arisaemsg triphyllum, and Aspidium thelypteris.
The grass found most abundantly in thiis region is Brachyelytrum erectum.

(2) Picea-Apnes ASSOCIATION

The association dominated by Pices: and Abies is found in the projection
located southwest of the cilmax Thuja.. The Thuja here are not as large nor
as abundant as in the first area.

Work carried on in 1937 shows that in this area there are very many more
coniferous seedlings than deciduous. It is concluded that this is the part of
the bog in which most growth toward the typical high bog forest is taking
place.

The ground vegetation is made up ¢f a greater number of species than that
of the Thuja climax. The explanatiom is that the ground is not so densely
shaded by the smaller Picea and Abies, and that more moisture is retained
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TABLE 2.—Point observation data, showing the density of vegetation at different levels (quad-
rats each two square meters in area; full coverage expressed as 100).

ARrEsA I.—Crimax TrUIa.

QUADBAT. ..., 102 3|4|5|6|7|s8fofr]|Tol
s0 (100 | 880
0| o] ‘25
2.5\ 2.5| 149
4.6 6.3] 38.1
6 |8
.3l 0 3
3l .3 30
o 18| o9
1 |5 | 126
3 11| 108
QUADRAT.................... 1| 2/3f4a|s|e|7|8fo|w|Toel
10 {100 | 50 | 90 | 80 | o | 50 {100 {100 100 | 680
10/ 0|10| 08|50 1010 0] 200
50 |25 |75 |60 | 22 | 50 | 28 {100 [100 [ 10 | 520
19| 3.312.3| 1.6| 9.5| 7.6| 4.8} 1.3| 3.8/18.4] s1.6
1o s |7 e 1|21 2| 405
4 .3 .8 .| .3 .8 8 .3] ".4 8.5
oo o lo o Blo o |o |0 | 03
3(0 |8 | .35 |22 |0 |o 243
Forbs 201 |1 | 5[3 |1 |2 | .5| .50 | 2175
Mosges. .. 10 | 2 3 1 4 o]0 3 4 27.0

in the ground because of the large quantities of Sphagnum. It is in the paths
of this moist area that the rare bog plants are found. Examples of such plants
are: Drosera rotundifolia, Cypripedium parviflorum, Cypripedium reginae,
Arethusa bulbosa, Listera convallarioides and Spiranthes romanzoffiana.

(3) LARIX ASSOCIATION

The Larix in Wolf’s bog is second growth, and has developed since the
devastating work of the sawfly larvae in 1916-1918. However, much of the
first growth may have been removed by fire, for there are many charred
stumps. Larix trees are very shallow rooted, and the loss from windfall may
have been great. Only one of the first growth Larix trees remains in this
central part. The age of the younger trees averages twenty-five years.

The shrub and tree count showed the following approximate percentages of
species; : Lariz laricina, 60; Populus tremuloides, 14; Saliz spp, 10; Picea
mariana, 6; Thuja occidentalis, 6; Cornus stolonifera, 2; Populus balsamifera,
2. One characteristic of this association is the presence of a great quantity
of shrubs and a dense ground cover of a great variety of species. Species of
ground vegetation which occur most frequently are: Botrychium virginianum,
Chiogenes hispidula, Cypripedium parviflorum, Eriophorum viridi-carinatum,
Vaccintum oxycoccus, Lycopus americanus, Rubus triflorus, Fragaria virginiana.
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South of the Picea-Abies projection is a long narrow area which contains
many extremely tall dead Larix trunks. All the older living Larix have dis-
appeared. Their destruction has probably been caused by the sawfly larvae.
A very dense growth of small Larix is found here. The size of these trees
indicate an approximate age of twenty years. These young trees take so much
of the ground space that there is little left for other vegetation. This zone
gradually changes into a high bog shrub association dominated by Saliz
spp. and Alnus incana.

(4) SaLxx-AL~Nus Hica Boc SHRUB AssociaTion

The high bog shrub association in the area is dominated by Alnus tncana
and various species of Salix. It is found in the eastern part of the bog, south
and east of the climax Thuja, and again south of the Piceas-Abies finger.
There is also an extensive area south of the Larix cemetery; this forms an
irregular zone paralleling the southern boundary, but in most cases separated
from it by an area dominated by Populus tremuloides.

‘Where the Salix-Alnus occurs in the eastern part of the bog, two other
associations are found quite generally mixed with it. In the more northerly
part is much Populus tremuloides, and Lariz laricing is found in the south-
erly section. Furthermore, charred logs and invading conifers indicate that
this particular part of the association is very unstable.

At this place there is a tendency for Cornus stolonifera to replace Alnus as
a dominant with the Salix. The shrubs are low; there is abundant sunlight,
and a considerable Sphagnum mat to retain the moisture. Such soil and
light conditions are conducive to a great variety of species. The close con-
tact with neighboring associations greatly increases that number.

South of the Picea-Abies projection and south of the Larix cemetery the
shrubs form such dense clumps that passage through this area is very difficult.
Many small trees of Picea, Larix and Thuja are present. The Salix and
Alnus are taller than those in the part of the association discussed above, and
so close together that the ground is densely shaded. The straggly appearance
of the ground plants indicates the need for more light, if they are to survive.

A count of trees and shrubs showed the following approximate percentages:
Alnus incana, 50; Saliz sp., 34; Betula papyrifera, 10; Abies balsamea, 4;
Populus tremuloides, 2. The following species of ground plants found quite
generally are: Typha latifolia, Matanthemum canadense, Fragaria virginiana,
Eupatorium purpureum, Cirsium arvense, Solidago sp., Aralia nudicaulis, Viola
canadensis, Copfis trifolia, Clintonia borealis, Ledum groenlandicum, Eriopho-
rum viridi-carinatum and Rubus strigosus.

(5) PoruLus TREMULOIDES ASSOCIATION

Associations in which Populus tremuloides dominates are found irregularly
distributed within the bog. The part of the Populus tremuloides adjoining
the northern climax Thuja and extending to the meadow on the east is the
most representative. The charred and cut logs show this to be a secondary
association caused by the destruction of fire and lumbering in a Thuja as-
sociation. The disturbing factor evidently ended suddenly, for just across the
path from the northern edge of the Populus tremuloides is the old climax
Thuja association.
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The trees at this particular place. as is true of the aspens in Wolf’s bog,
are medium sized or small. A tree count gives the following approximate
percentages: Saliz spp., 40; Populus tremuloides, 36; Betula papyrifera, 12;
Alnus tncana, 4; Picea mariana, 4; Abies balsamea 2; Acer rubrum, 2.

The invasion of the area by the Mud Lake hardwoods from the south and
east is shown by an increasing number of seedlings and saplings of Acer
saccharum and Tilia americana. Then coniferous seedlings and saplings from
the Thuja association at the north and west have also invaded this area. In
addition to the invading plants from these two associations, there are also
invaders from the Salix-Alnus association and from the nearby pasture. The
ground vegetation consequently includes a mixture of species, including:
Pteris aquilina, Hieractum aurantiacum, Epilobium angustifolium, Arala
nudicaulis, Lactuca canadensis, Trifolium repens, Fragaria virginiana, Gaulthera
procumbens, Achillea millefolium, and Rumez acetosella.

(6) PRUNUS PENNSYLVANICA ASSOCIATION

The prunus association is located on an oval shaped sandy east-west ridge
about 400 meters wide and 900 meters long. Its presence is due to glacial
deposition. The presence of charred logs indicates that it did not escape the
ravages of fire.

The small amount of ground vegetation supported by the sandy soil is
stunted or dying. None of the prunus trees exceed a height of 10 meters. A
tree count gives the following approximate percentages: Prunus pennsylvanica,
86; Acer rubrum, 12; Picea mariana, 2. The following ground plants are
found: Epilobium angustifolium, Fragaria virginiana, Phleum pratense, Dier-
villa lonicera, Hieractum aurantiacum, Verbascum thapsus and Pteris aquilina.
Mosses of the genera Ceratodon and Polytrichum form a brownish cover over
much of the ground surface.

There seems to be an invasion from the west of young Larix and Picea
mariana, but their growth will probably be not extensive because of the
elevation of the area.

SUMMARY

1. Wolf’s bog, a tree-covered lakeless area in Cheboygan county, Michigan,
exhibits six types of vegetation: (1) Thuja, the climax forest, found in the
deepest part of the depression; (2) Picea-Abies, which extends over a slightly
higher area; (3) Larix, which forms a second growth area where the plant
successions have been most disturbed; (4) High bog shrub, dominated by
Salix and Alnus, which forms an intermedial zone between the Populus
tremuloides area and the Thuja; (5) Populus tremuloides, on the clayey
elevations; (6) Prunus pennsylvanica, on a sandy ridge.

2. Fires have swept over parts of the area several times in the last thirty

. years. Lumbering, attacks of the sawfly larvae, and the growth of the mistle-

toe, Arceuthobtum pusillum, are important factors in producing the present
stage of bog development in the area studied.
3. Approximately 270 species of plants, representing 54 families of Sper-
matophytes, 3 of Pteridophytes and 18 of Bryophytes, have been collected.
4. It seems evident from the appearance of many seedlings, saplings and
occasional tree representatives of the beech-maple plant association within the
climax Thuja that the successional tendency is toward -the beech-maple forest.




VIEWS OF WOLF’S BOG

F1c. 1. Characteristic vegetation at northeast entrance.
Fic. 2. General view from the northward.
Fic. 3. Invasion of beech-maple elements into the Thuja association
Fra. 4. A dense part of the Thuja association.
(Photos by Elsie Townsend, G. 8. Avery and W. H. Btickel.)
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i£nnotatec List of iloss ana Liverwort Specles rouna in Violf'e
Bog ouring the 1936 Session of the University o1 llichigan
Biological Statlion.

Family Name Assoclation No. Occurrence
MOSBED
 Aulacomniaceas Aulacomnium palﬁstre (Larix 1 abundant
(8alix-41nus
Bartramiaceas Philonotus sp. S5alix-Alnus 2 common
Brachytheciaceae Camptotheclium nitens Thuja-Picea 5 frequent
" Bryaceae Mnium punctatum Thuja-Picea 4 common
¥nium spinulosum Thuja-Picea 3 freguent
Pohlia nutans Thuja-Picea 40 common
! Dendraidaceas . . Climaceum dendroides Thuja-Plcea © common
" Dicranaceas Ceratodon purpursus ( Populus 7 abundant
' ( Prunus
Dicranum montanum Thula-Plcea O abundant
Dicranum rugosum Thuja-Picea 10 common
Licranum scoparium Thuja-Picea 44 frequent
Dicranum viride Thuja-Picea 11 common
Oncophorus iiahlenbergii Thuja-Picea 8 irequsent
. Fissldentacseae Fissidens sp. Thuja-Ficea 42 fregquent
Georglaceas Georgla pselluciaa Thuja-Picea 12 common
. Hypnaceae ~Calliergon cordifolium Thuja-Picea 14 infreouent
: Chrysohypnum chrysophyllum Thuja-Picea 38 freguent
N Drepnocladus sp. Larix & Salixsy) frequent
Heterophyllon Haldanlanum Thuja-Picea 15 common
Hypnum Schreberi “ Thuja-Picea 47 freguent
Platygyrium repens Thuja-Picea 45 infrequent
Pylaisia Bchimperi Thuja-Picea 17 infrequent
Rhytiaiadelphus triguetrus (Larix 13 common
(salix-Alnus
Stereoaon Linabergii " Thuja-Picea 16 common
Stergoaon rscurvans Thuja-Picea 37 common
Leskaceas Zloaium lanatum Thuja-Picea 138 frequent
Hylocomnium s8plendens Thuja-Picea 45 frequent
Thuldium aelicatulum Thuja-Ficea 19 abundant
Leucobryaceas Leucobryum glaucum Yhuja-Picea 21 common
Leucodotiaceas Leucodon sciurolaes Thuja-Ficea 20 frequent
Neckeraceae keckera pennata Thuja-Picea 22 Abunaant




.l................-.lllllllIllIlIIII-----"""'E:__f______f_f___________';.

Family

Polytrichaceas

-

Sphagnetcaee

LIVERWORTS

i

;‘ Jungermannlaceas

!

Marchantiaceae

Metzgerlaceas

liame

Catherinea unaulzata
Polytrichum commune
Polytrichum junipserinum

Polytirichum plliferum

Sphagnum 8p.
(Capillaceum group)

Sphagnum Gergensohnii

Sphagnum pslustre

Bazzanlila trilobata
Calypogela trichomanis
Frullania eboracensis
Lophocolea heterophylla
Porella platyphylloidea
P tillialium pulcherrimum
Radula complanata
Trichocolea tomentella

Conocsphalum conicum
Marchantia polymorpha

Pellia epiphylla

Assoclation

Thuja-Picea
Thuja-Picea
(Populus

( Prunus
Prunus

(Larix

(sa11x
Thuja-Picea
Lavy- Sahv -

Thuja-Picea
Thuja-Picea
Thuja-Picea
Thuja-Picea
Thuja-Picea
Thuja-Picea

Thuja-Picea

Thuja-Picea

Thuja-Picea
(Larix
(Thuja-Picea

Thuja-Picea

No.

25
24
a5

40

36

sba

- 36b

32
31
35

25
28

27

9

Occurrence

found once
frequent
abundaant

_ common

common

frecuent
commen

infreguent
infrequent
common
infrequent
common
frequent
Ireguent
frequent

abunaant
common

rare
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Point Observation Method

Area I
Survey of 10 quadrats, 2 sq meters in area each in climax
Thuja forest in an east-west direction starting east at a
point 30 paces south of path leading from sawmill entrance.
Quadrat 1 g 3 4 5 6 7 8 9 10
Levels of Plant growth :
Trees 100 75 80 80 65 1@0 100 100 80 100
High Shrubs 0O 1 0 0 12 o0 10 38 O 0
Low Shrubs 40 2 7 15 35 40 5 10 3.5 2.5
Ground coverage
Density per area 3.2 3.4 3.6 3.1 4.1 6 5.6 7.8 5.3 7.1
Tree Trunks 5. 3. 3. 4. 6. 10.7. 10. 6. 8
Conifer Seedling 0O 0. 0 O O 0. 0 O. .25 0
Deciduous * 0O O .75 .50 .85 0. .25 .5 .35 .35
Shrud . 30 .35 .25 .85 0.35 0 O O O
Grasses and Sedges 0 .30 O .35 .250 O O0 O
Forbs 1. .5 .25 0 .35 .501. 3 1 6b5.
Moss cover 0 3. 4., 1.51.235 1. 3. 2 3 1.
Area II1
Survey of 10 quadrats, 2 sq. meters in area each in Picea-
Abies projection west of point 25 paces south on north-south
path where two principal paths intersect.
Quadrat 1 2 3 4 5 6 7 8 9 10
Levels of Plant Growth
Trees 10 100 50 90 80 O 50 100 100 100
High Shrubs 30 10 O 10 O 80 50 10 10 O
Low Shrubs 50 256 75 60 23 50 28 100 100 10
Ground Coverage
Density per Area 10 6.6 7.7 4.3 9.3 4.3 3.9 1.4 3.9 10.2
Tree Trunks 1. 10. 3. 7. 9. 1. 2 1.50 4. 2.
Conifer Seedlings 4., .25 .3 .75 .5 .35 .75 .75 .35 .4
Deciduous * 0. 0. 0O O O 250 O o O.
Grasses and Sedges 3. 0 8. .35 5. 2. 2 O o 4.
Forbs 2 1. 1. .50 3. 1. 2 .50 .50 10.
Mosses 10. 3. 3. 0 1. 4., O O 3. 4.

sity

880
3% ¢
149

-

49.3
30.5
.1

T. Den-
sity




Frequency Indices from Tree and Seedling Quadrat Counts taken in

6 different Areas in Wolf's Bog.

Area

I

II

I1I

Assooiation Thuja Thuja Thuja

Conifers
AEieB balsamea tree
. seedling
Larix laricina tree
seedling
Picea mariana tree
. seedling
Thuja occidentalis tree
o seedling
Tauga canadensis tree
. seedling

Deciduous
Acer rubrum tree
. " seedling
# saccharum tree
# " seedling
" gpicatum tree
" " seedling
Betula Papyrifera tree
" seedling
Fraxinus nigra tree
¥  geedling
Populus tremuloides tree
" gseedling
Prunus pennsylvanica tree
* gseedling

OO#%OOOO#O’

OCOO0OORON W

16
30

OWOO0OO0OO0O0O0

DY) D

o =
OO0OO0OO0O0CWOWPD®OOON

Iv v
Prunus Picea-abies
4 12
3 20
0 20
0 8
4 74
4 46
0 76
0 50
0 0
(o} 0
o} 0
o 0
0 0
0 o}
0 0
0 0
0 0o
0 0
0 0
0 0
6 0
16 o}
80 0
30 0

Q00000000000




in Climax

Tree Count taken

Abie8 DalBamea « « « ¢« o ¢ ¢ o« o « « « 80
ACEBY TUDIUM =« o « o o « =« o « « « « « b
Acer sacCcharum . « o« o ¢ o « ¢ o « « « 8

Acer spicatum . . . . .« ¢ o o o . . o 46

Alnus incana e o o o s o s e o o o o 14
Amelanchier cenadensis . . . « « « . « 1

Betula papyrifera. . . . . . . . . . . 50

COrnus BPe o o o o e o o o o o o » « o 1
Fagus grandifolia. . . « . « .« « . . .

Fraxinus nigra . « « « ¢« ¢ ¢« ¢ « + « o 86
Lerix laricina . ¢« ¢« ¢ o ¢ ¢ ¢« ¢ ¢ o o« 2
Picea canadensis . « . ¢ o ¢ o ¢« o« « o 18
Picea mariana . « « ¢ ¢ ¢ ¢« ¢ ¢« « . o 10
Populus tremuloides. . « . « ¢« « & « o« 1

$alix discolor & rostrata. . « « « « « 1

Sorbﬁs amaricana « ¢« o o ¢ o o « o o o 12
Thuja occidentalis . « « ¢« « « « .« . 400
Tilla americana .« « « « ¢ ¢ o « & « « 1
Tsuga canadensls « o « ¢« ¢ ¢ o o ¢ o o 22

Ulnmus americCana o« « « o« ¢ o o o o o o O




GROUKD PLaNTS IN CLIwix ZZUJL - 100 Quaarats - 1929

——————— o—

2b. Equisstum sylvaticum
206. Fragaria virginiana.
27. ¥Fraxinus nigra . .
28. FeTrN8 BPe o« o ¢« o o« o . .

[
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29. Galium trificum . . .
30. Gaultheria procumbens .
31. Geum rivale . . . .
32. Glyceria nervata. . . .
%%. Ilex verticillata . .

34, Impatiens biflora . o e
5. Linnaea borealls var. americ
s0. Liparis loegselil. . . .
37. Listera convallaroldss.
33. Lycopouium clavatum. .
39. Lycopus unirlorus .
40. Malanthemum canaasnse
4], leaeola virgliniana .
42, lMitchella repsens .
4%, Ilitella nuds . .
44, Yoneses uniflora. .
45, Lioss cover « .
40p. Nesedle cover « .« .

Species Frecguency

l. A bies balssmga « =« =« « « o o« 17
2. ACEr rubrum . . ¢ o ¢ ¢ o o 4
3. A cer sacchzyum . . .. . .+ . o 2
4, Acer spicatum. . .« .+ .+ « o o o 27
He Actaga rubra . . .. ¢« . ¢ . . . 5
6. Alnue incana « . =« .+ < .« < . . 3
7. Amelanchier spicgta. . . .. .. . . 1
8. Aralia nuaicaulis . . . . . . . 1z
9. Arisasma triphyllum. . . . .. o+ . P)
10. Aspiaium spinulosum. . . . . . . P
1l1. Aspidium thelypteris . . . . . . 17
12. Aster lasvis . .. .« . ¢ .+ < . . 1
13%3. Aster novas-angliee. e e + e e e 2
14. Aster puniceus . . .. . . . . . 1
15. Betula papyriftfera . . . . . . . 11
16. Brachyelytrum erectum . . . . . . 27
17. Caltha palustris. R e + + e o o 2
18. Carex intumescens . . .« . .« « . 17
19. CareX 8pe « o « « o « « « <« o+ 10
20. CareX BPe « o o o e e e+« . e . 1>
21. Clintonle borealis . . . . . . . 15
22. @optis trifolia . . . . . . . . 28
25. Cornus ceanauensis . . . . . . . 11
24. Equlsstum arvense . . .« «+ .« .« .

N e o o ¢ o o

na

\¥

W

47. Onoclea sensibllis
43. Plcea mariana. .
49, Folysala p&uclilora
50. Prunella vulgaris

. L] L ] L] . L . L] L] L] . L] L] L]
* o *« o e o o o e o [] e o
L] [ ] L[] . L[] L[] [ ] . L] L[] L] . . . 3 . [ () [ ] . L] .
[ ] L] L[] L] L] L[] . . L] L] L ] L] . L] . .
L] L] . L] [ ] L] L[] ] L] L] L] L] L] L] L] .
|9}
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Species rrequency

b5l. Pyrola asarifolia . . . . .« . . 1
52. Rhus glapra borealis « .« +« + =« 1l
53. RibeB triste . . . . . . . . 1
540 Rubus trlflorUS' I . . L ° - . 20
55. 5 enecio balsemitae . .. .« . . . 1
Hbo. Smilacina racemosa. . ¢ o o s e 1
57T. S0llaago caesla. « =« =« « o o . 1l
be 5011dag0 rugoBa. e« =« o o o s e 1l
59. So0liacago uliginosa. .« =« « « .« 1
00, Taraxacum vulgare « .« =« s+ o + o 1
, 6l1. Taxus canauensis . . . .« . . . 14
: 62. ‘‘huja occilaentalis. . . .« . . . 32
| 0%. Trientalis uamericana . . =« =« =+ o 12
o4. Trillium grandiflorum. . . . . . ©
4 65. T'suga canaaensis .« o« ¢ ¢ o . . 14
' 66. Viburnum c2s8ino0iaes « .« « s« o 1
! 67. Viola pallens .« + =« =+ .+ « « o 31
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List of Speclies Founa by Zcology Class (1956)

in Larix Association - Wolf's Bos

1l. Aster lindleyanus

2. Botrychium virginianum
5. Calamagrostis canaasnsis
4. Carex leptalsea

5. Carex trisperma

6. Chiogenses hispiaula

7T« Clintonia borealis

3. Cornus canadensis

9. Cornus stolonifera
10. Epllobium angustifolium
ll. Epigasea repens
12. Eriophorum viridi-carinatum
15. Fragaria virginiana
l4. Galium triflorum
15. Gaultherila procumbens
16. Larix laricina
17. Ledum groenlandicum
18. Linnaea borealis.
19. Lycopus americanus

20. Mitella nuas

2l. Pilcea meariena

22, Polytrichum sp.

25%5. P opulus tremuloicdss
24, Rubus triflorus

25, Salix aiscolor

26. Salix rostrata

27. Sphagnum sp.

2. Solidago sp.

20. Taraxacum officinals
50. Thuja oceidentalis

51. Trientalls americana

52. Vaccinlum canzaense
58. Vaccinium oxycoccus




Results of Tree Counts Taken in EZach Plant Associstion

iolf's Bog - 1936

Plant Associztion

I. Thuja

II. Larix laricina

III. Salix-Alnus

IV. Populus tremuloldes

V. Prunus pennsylvanica

Species

Ables balsamea
Acer rubrum
Betula papyrifera
Sorbus americana
Thuja occidentalis
Tsuga canaasnsis

Cornus stolonifera
Larix laricina
Picea mariana
Populus balsamifera
Populus tremuloides
Salix sp.

Thuja occidentalis

Ables balsamea
Alnus incana
Betula papyrifera
Bopulus tremuloides
Salix sp.

Abies balsamea (small)
Acer rubrum

Betula papyritera
Picea mariana

Populus tremuloides
Salix sp.

Sorbus americana

Acsr rubrum
Picea mariana
Prunus pennsylvanica

No.

W
O =

u\n-«—'u\al—'
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wHo

Percentag-

2
14
2
2
02
18
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results of Testing the Soil Founa in Plant Associztions

- of iiolfl's Bog

'iﬁwybpulus tremulbides association: — PH value of soil at surface 1is 4,

In Prunug assocliation: — pE value oI soll at surtace is b.

In Salix-Alnus assoclation: — pH value of soil at surrace 1is 7.

. In Larix association: — pH value of soll at surtace is 8.

In Thuja association where ground vegetation is lacking: — pH value
of soil at surface 1s 8. : '

In Thuja assoclation where best sample of
surface is 8.5

pH value (1) at

(2) at
at
at
at

Pl anl an ¥ o0
oUW
s s oV

at

depth of 10
depth of 20
depth of 30
aepth of 40
depth of 50

y
|

Wiater touna in path in Thuja-Picea projection: — pH value 15 8.

Che
Cie.
Cm.
cm.
Cm.

peat was obtainea:-—

is
is
is
is
is

8.0

U ON~
ouvowm

L]
»
L4
.




' Ahnotatea List of Plant Specles rouna in wolif't Zoz During the 1936 Session

of the University of kichligan Biolozical Station

Family

Acgraceas
Amgranthacesze
Ansceralaceas

Apocynacezas

Aguifolisaceas

Aracesce

Arallaceas
Asclepledaaceas

Balsaminacezas

Betulacease

Boraglnacezs
Campanulacsae

Caprifoliacezes

Caryophyllaceae

Chenopoalaceae

Species
Acer rubrum
Acer. saccharum
Acer spicatum
Asmaranthus graecizans

Khus glabra borealis
Rhus toxicoaendron

Lpocynum anarosaemifolium

Ilex verticellata
Nemopanthus mucronata

Arisaema triphyllum

Areiile hispida
Arslia nudilcaulis

Asclepias incarnata
Ascleplias syriaca

Impatliens biflora
Alnus incana

Betula lutea

Betula papyrifera
Ostrya virginiana
Cynoglossum officinale
Campanula aparanoldes

Diervilla lonlcera

Linnasa boreslilse var. smericana

Lonlcera canaacensis
Lonicera dfoica
Lonicera hirsuta
Lonlicera oblongitolia
Sambucus racemosa
Viburnum cassinoides
Viburnum opulus

Arenaria serpyllitolia
Cerastium vulgatum
Lychnis alba

Saponaria oitficinalis -
Silene latitolia
Stellarlia longifolisa

Chenopoaium album

Collection
Number

2 o

)
4

11
12

10

15
14

15

lo
17
18
19

20
2l

22
25
24
25
20
27
28
80
30
51
32
55
54
35
50

57

occurrence

common

rare
common

rare

infrequent
rare

1hfrequent

frequent
common

common

infrequent
abunaant

abunaant
infrequent

common

abunaant
found once
frequent
founa oncse

rare
freguent

I'reguent
abunuant
Infrequent
I'reqguent
infreguent
infrequent
frequent
common
infrequent

inIrequent
infrequent
infrequent
frequent

infreguent
founa once

infreguent

—,:7;—25 .7 |




Compositas

_Lornecece

Cruciferze

Specises

aAchilli=z milleiolium
Lmbroei1a arvemesifolia
AnaphaZis margaritacses
intenn=ria neoaloice
Artemesia biennis

Collecution
sunper

33
o9
40
4]
42

- . r
4ster laterillorus var. nisuticaulis4b

Aster linaleyanus
Aster macrophyllus
AStTer movae-angllas
Aeter paniculatus
aAster =aglittifilius
kLster cslicifolius
AETEY ED.

LEtEr EDpe.

Chrysazthemum leucantasmum
var. pinnatifsdium

Cirsiux arvenss
virsiux lanceolatum
Cirsium muticum
Erigeron annuus
Erigeron canauensie
mrigeron philaaelphicus
Erigeron strigosus
Erigeron sp.
Zupatorium perfoliztum
Tupatorium purpursum
Gnaphalium dscurrens
Gnaphalium uliginosum
Hieracium aurantiacum
hisraCium sSp. ’
Lactucea canaaensis
Lactuca pulchslla
Lactuca spicata
Petaslites palmatus
Euabseckie hirua
Penecio Dalsamltasg
Senecio Ep.

polliaago canauensis
Doliazgo greminifolia
bolldago rugosa
DoliuasO EDe

So0liaag0 8p.
Teraxacum officinale

Cornus caznauensis
Cornus circixYnata
Cornus stolonifera

ErassicCa alvensls
Capsella bursa-pascuoris
Caraamine pennsylvanica
Zrysimum chelranthoides
Lepidium virginicum
Raalculz palustris var.

hisplaa

46
47
48
44
51
52
49
50

55
b4
55
56
57
58
o9
61
00
bz
v
o4
“45
05
vo
o7
68
09
70
71
72
73
75
76
73
74
7
9

ol
oz
02

o4
85
86
87
88
39

Y
(o)

Occurrence

frequsent
infrecusnt
common
common
infrequent
frequsntu
common
infrequent
frecuent
frequent
iniregusent
treguent
common
infreguent

Infreguent
iregguent
common
intfrequent
Irequent
Ireguent
iniregusent
intreguent
infrequent
common
Comion
common
lnireguent
Ireguent
iouna once
common
inirequent
irequent
Ireaguent
frequent
infrequent
founu once
common
common

common

infrequent
infrecguent
frecuent

apunuant
inirecuent
abunaant

inlreguent
infrecguent
frequent

infregusnt
infrequent
infrecuent
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Iroeeracesas

L)

gulsetaceae

IZricacsezs

Zuphorbiaceae
Fagaxeae
Geraniacesze

Graminsas

Iridzceas

Specles

carex arctata

Cerex aurea

Carex flava

Carex graciliima
Carex hystericina
Carex intumescens
Carex laxiflorsa
Carex leptalsa
Carex paupercula
Carex rossa

Carex stipata
C&TGX'S“.

Eleocharis palustris
Zriophorum viriai-carinatum
Scirpus atrocinctus
Scirpus atrovirens
Scirpus cyperinus

Drosera rotunaifolis
gulsetum arvense

guisetum palustre
yulsetum sylvaticum

) L)t

Chiogenes hisplaulsa
ipigasea repens
Gaultheria procumbens
Liedum groenlandicum
Mitchella repens

ioneses uniflora

Pynola americana

Pyrola asarifolia
Pyrola asarifolia var. incarnata
Pyrola elliptica
Vaccinium canadense
Vaccinium oxycoccus
Vaccinium pennsylvanicum

Zuphorbisz Serpyllifolia
Fagus granaifolia'
Geranium robertizanum

Agropyron repens
Agrostis alba .
Agrostis capillaris
Brachyelytrum erectum
Bromus ciliatus
Calamagrostis canadensis
Uinna latifolla '
Glycerie nervata
Kuhlenbergia mexicana
Phleum pratense

FPoa pratensis

Iris versicolor

Colliection
Sumber
90
91
93
94
96
95
97
98
29
99
100
135
101
103
104
105
100

108

109
110
111

112
115
114
115
116
117
118
119
izl
120
122
123
124

199
~12hH
126

127
129
128
151
150
155

136
137
138
139

140

27,

~Qccurrence

infrequent
infreguent
common

frequent

common
frequent
frequent
frequent
common
common
frequent
freguent
common
common
common
common

infrequent

common
infrequent
common

common
Ireguent
abundant
abundant
frequent
infrequent
infrequent
frequent
frequent
infrequent
common
common
Infrequent

rare
frequent

found once

common
frequent
frequent
abundant
common
common
common
frequent
frequent
common
frequent

frequent



Family

Juncacesase

Labiatae

Leguminosae

Liliacsas

Lycopodiaceas

Oleaceas

Onagraceae

Orchiaaceas

Speciee

Juncue eftusus

Juncus tsnuis

Lycopus amsricanus
Lycopus uniflorus
Mentha arvensis

Mentha spicata

Nepete cataria

Prunella vulgaris
Sature ja vulgaris
bcutellaria galericulana
Scutellaria lateriflora
Stachys palustris

Lathyrus palustris
Medicago sativa
Trifolium agrarium
Trifolium hybridum
Trifolium pratense
Trifolium rspens

Melllotus zlba

Clintonia borealis
Lilium philadelphicum
var. andinum
Malanthemum canadense
Polygonatum biflorum
Smilacina racemosa
Streptopus amplexifolius
Trillium granaiflorum
Uvularia granaiflora
Zygadenus chloranthus

Lycopodium annotinum
Lycopodlium obscurum
var. dendroideum

Fraxinus nigra

Circaea alpina

Circaea intermedia
Circega lutetiana
Epllobium adenocaulon
Epiloblum angustifolium
Epllobium densum
Oenothera muricata

Arethusa bulbosa
Cypripedium hirsutum
Cypripedium parviflorum
Habenarilia hyperborea
Leparis loeslii

Listera convallaroides

Spiranthnes romanzoffiana

c cllection
Numper

- 141

142

143
144
145
146 -
147
148
148
150
151
152

153
154
156
157
158
159

155
160

161
162
163
164
165
167
166
168

169
170
171

172
173
174
175
170
177
178

179
181
180
182
185
184

185

23,

occurrencs

common
infreguent

common
common
infrequent
frequent
infreguent
common
infrequent
common
common
infreguent

frequent
infrequent
rare
common
Irequent
common

frequent
zbundant

common
gbunaant
common
common
frequent
frequent
common
infrequent

frequent
infrequent
common

common
rare
Ireguent
freguent
abunaant
frequent
infreguent

rars
common
frecusnt
common
rare
freguent
infrequent
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> e * Z vollection :
~ Famlly Species fumbsr Occurrence
Pinaceae Ables balsamea 186 abundant
' : - Lerix laricina 187 abunaant
Picea canadensis 138 abunaant
Picsa mariana 189 abunaant
Pinus strobus - 190 infregquent
Taxus canadensls 191 common
Thuja occildentalis 192 ‘abundant
- Tsuga canadsengis 7 195 _abundant
Plantaglnaceas Plantago lanceolata 194 founa once
Plantago major 195 infrequent
Polygalaceas Polygala pauciflora 196 freguent
Polygonacesas Folygonum cllinode 197 infreguent
Polygonum convolvulus 198 ' frequent
Folygonum persicaria 201 : rare
Polygonum 8p. 200 rare
Rumex acetosella 202 frequent
Rumex crispus 203 infrequent
Rumex obtusifclius - 204 common
Polypodiaceae Adiantum pedatum 2006 infrequsnt
Aspidium cristatum 207 abundant
Aspidium spinulosum 209 common
Aspldium thelypteris 210 abundant
Aspicium Sp. 208 frequent
Asplenium filix-femina 211 frequent
Athyrium angustifolium 212 infreguent
Botrychium virginianum 215 frequent
Cystopteris fragilis 218 infrequent
Onoclea sensibllis 214 common
Osmunda regalis 215 common
FPhegopteris daryopteris 210 common
Pteris aquilina | 217 abundant
Primulaceas Trientalis americana 219 common
Razndnculaceee Actesa alba 220 common
Actaea rubra 221 common
. Anemone canaaensis 222 frequent
Caltha palustris 1225 Irequent
Clematis virginiana 224 common
Coptis trifolia 225 abunaant
Fanunculus acris 226 common
" Ranunculus recurvatus 227 common
kaznunculus sceleratus 228 frequent
Ehamnaceas Fhamnus alnifolia 229 common
Rosaceae Asgrimonla gryposepala 230 frequent
Amelanchier canaaensis 251 common
Frageria virginliana - 232 abunaant
@eum rivale : 236 common
Geum strictum 233 ' frequent

Geum Spe 254 found once




-

-

jiyfFamily ?

Rosaceas

kubiaceas

Salicaceas

Sexifragaceae

Scrophularlaceas

Solanacseas

Tililaceas

- Typhaceas

Umbelliteras

Urticacesas

Valerilanaceas

- Verbenaceas

- Violaceas

Speclés

‘Potentilla monspeliensis

Potentllla recta
Prunus pennsylvanica

- Pyrus malus var. sylvestris

koga Ep.

Fosa s&p.

Rubus idaeus - ,
~var. aculeatissimus

" Rubus occiasntalis

Rubus triflorus
Rubue villosus
Sorbus americana
Spiraea latifullia

Galium trifliorum
Populus balsamifera
Populus grandldsntata
Populus tremuloides
Salix discolor
Sslix rostrata
5a8lix serissima
¥Mitella nuaa

Ribes (hybria)
Ribes lecustrs
Ribes sp.

Ribe e Sp .

Castille ja coccinsa
Verbascum thapsus

Solanum nigrum

Tilia americans
Typha latifolia
paucus carota
Fastinaca sativa
Sanicula marilandica
Ulmus americana
Valserilana uliginossa

Verbena stricta

Viola canaasnsis

'Viola pallens

Viola renifolia

Viola spe.

Gollection
Number
25
237
238
239
240
241
243
244
245
242
246
247

248

249
250
251

525
254

257
259
260
258
261

262
263

264
205
266
267
268
269
270
271

272

273
275

276
274

- 0.
Occurrence

common
frequent
abunaant
rare

founa oncs
found oncse
frequent

infrequent
abundant
common
frequent
infrequent

abundant

frequent
frequent
abundant
abundant
abundant
common
common
rare
Irequent
rare
rare

rare
frequent

rare
infrequent
frequent
infreguent
freguent
infrequent
fraguent

frsguent

infrequent

common
rare

infregqusnt
freguent
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1.
2e

5e
b.
Te
Be.
9.
10.
1l.
12.
lj'
14.
15.
160.
17.
18.
19.
20.
21 .
22.
25.
24,
25.
_26.
27
28 .
29.
50
51
32,
35
34,
35.
36 .
37
38,
59
40.
41,
42.
43,
44,
45,
46.
47,
43,
49,
50.

Herbarium List of Plants Collecteu in 7oli's Bog During the

University of iiichligan bummer be

M%

‘KName of Species

Acer rubrum

Acer saccharum

Acer spicatum -
Amaranthus grascizans
Apocynum androsaemliolium
Ilex verticellata
Nemopanthus mucronata
Arisaema triphyllum
Aralia hispida
Aralia nudicaulils
Rhus glabra borealis
Rhug toxicouenaron
Asclepias incarnata
Ascleplas syriaca
Impatiens biflora
Alnus incana

DAy .
TET L,
T T ingy %Y n -\ ~

i

gsion, lggb.
Li?%ﬁ.

Plant
Association

Thuja -
Thuja
Thuja

Populus tremuloldes
Populus tremulolces
Salix-Alnus
Salix-Alnus

Thuja
Prunus
Thuja

Populue tremuloidses

Thuja
Larix

Populus tremuloldss

Thujla

Sazlix-alnus

Populus tremulolides

Populus tremuloides

b
Betula lutea T Ihuja
Betula papyrifera T
Ostrya virglnlana T Thuja
Cynoglossum officinale =
Campanula aparanoides W Thuja
Diervilla lonicera & Larix
Linnaea borealis var. americana ~ 4/“Thuja
Lonicera canadensis 5 Larix

Lonlcera dbolca
Lonicera hirsute
Lonicera oblongifolia
Sambucus racemosa
Carex paupercula b
Viburnum opulus
Arenarie serpillifolia
Cerastium vulgatum
Lychnie alba
Saponaria otficinalis
Silene latifolla
Stellaria longifolia
Chenopodium album ' i
Aehillea millsfollum &
Ambrosia artemisitolia =~
Anaphalis margaritacea =~
Antennaria nsoaloica w4
Artemisia bilennis
Gnaphalium uliginosum -

ASter paniculatus =

hAster lateriflorus var. hisuticaulis
4ster lindleyanus ‘
Aster macrophyllus
Aster movae-angliae
Lster sp.

AStaYr Spe.

LT

B ol SN ’iﬂ

R S

Populus tremuloldes
Populus tremuloldss

Larix
Populus

P opulus tremuloiaes

Thuja

Populus
Populus
Populus
Populus
Populus
Populus

- Populus

Populus
Populus
Populus
Prunus

Populus

- Populus

Thuja
Thuja
Thuja

tremuloides

tremulolaes
‘tremuloidaes
tremuloides
tremuloldes
tremuloldes
tremuloldss
tremulolides
tremuloides
tremuloides
tremuloides

tremulolides
tremuloides

Populus tremuloldes

Larix

Salix-Alnus

Larix

lonth

July

July

- July

August
August
June
July
June

July -

July
July
August
August
August
July
July
July -
July
July
August
August
July
Juns

- July

August
August
July
July
July
July
August
August
August
August
August
August
August
August
August
August
August
August
August
July
August
August
July
August
July
July

s



-

0.

51.
52.
55.

54,
55.
56.
57.
58
59.
~60.
6l.
62.
- 63,
54,
65.
66.
67.
68.
69.
0.
71'
T2
5.
T4 e
5.
T6.
TTe
T8«
T9.
80.
8l.
82.
83,
84 .
85,
86.
o7 e
B8
89.
90.
91.
02.
93.
94,
95.
96.
7.
98.
9.
100.
101.
103.
104.
105.
1006.

-

Ilame of Speciee

Aster sagittifblius
Aster Balicifollius

Chrysanthemum leucantissmum

var. pinnatifidum
Cirsium arvense
Cirsium lanceolatum
Cirsium muticum
Irigeron .epnuusnse
Zrigeron canadsnsis
Erigeron philadelphic
Erigeron S8D. , :
Erigeron strligosu
Eupatorium perfoliatum
Eupatorium purpureum
Gnaphalium decurrens
Hieracium aurantiacum
Hieracium Spe.
Lactuca canadensle
Lactuca pulchslla
Lactuca spicata
P etasites palmatus
Rudbeckla hirta
Senecio balsamitase
Henecio S8pe.
Solidago SD..
Solidago canadensls
solidago graminifolia
Solidago spe.
Solidago rugosa
Taraxacum officinale
Viburnum cassinoldes
Cornus canadensis
Cornus circinate
Cornus stolonifera
Brassica arvensis
Capsella bursa-pastoris
Caraemine pennsylvanica
Erysimum cheirantholde®
Lepidium virglinicum

Lo Stuuday ¢

LI W

Raaicula palustris var. hispida *

Carex arctata

Carex aursea

Carex bebbill

Carex flava

Carex gracilllima
Carex intumescens
Carex hystericlina
Carex laxiflora
Cerex lsptalea

Carex rosea

Carex stipata
Tleocharis palustris
ariophorum viriaicarixatum
scirpus atroclincuus
scirpue atrovlrens
ocirpus cyperinus

P

.~ &
~ A & e

Plent
Association

Populues tremuloices
Salix-Alnus

Populus tremuloiaes
P opulus tremuloildes
Salix-Alnus
Salix-Alnus
Populus tremuloides
Populus tremuloidgs
Larix

Populus tremuloides
Fopulus tremuloides
Larix

Sali-Alnus

Populus tremuloildes
Prunus

Larix

Populus tremuloides
Populus tremuloides
Larix

Larix

Populus tremuloides.
Populus tremuloiaes
Populus tremuloides
Thu ja

Sallx-Alnus

Populus tremuloiaes
Populus tremuloides
Thuja

Populus tremuloides
Salix-Alnus

Thuja

Thu ja

Salix-Alnus

P opulus tremuloides
Populue tremuloides
Thuja :
Populus tremuloldes
Populus tremuloides
Populus tremuloidss
Thuja

Thuja

Larix

Larix

Thuja

Thuja

Thuja

Thuja

Larix

Thuja

Thuja

Thuja
Larix
Larix
Larix

Thuja

Xonth

August
Augucst

July
July
August
August
Augusi
August
July
August
August
July
July
August
August
August
July
August
August
August
August
July

July

August
August
July
July
August
July
July
June
June
July
August
August
July
August
July
August
July
July
July
August
July
July
August
July
July
July
July
July
July
August
July
August




*

T - .
e

NO.

107 L 4
108
109 .
110.

- -

Keme of Specles

Lrosera rotundaifolla. =
Zquisetum arvense
Zguisetum palustire

111; i€quisetum sylvaticum

112.
115.
114.
115.
116.
117.
118.
119.
120.
121.
122.
125.

124.

125.
1206
127
123.
122.
130.
151.
152
135 L]
134.
135.
13%0.
157.
1%3.
159.
140l
141.
142.
143,
144,
145,
l46.
147.
148.
149.
150.
151.
152.
155.
154.
155.
150.
157
1580
159.
Lbo.
161.

162.
lo3.

Chiogenes hlspldula Cresfert i
Eplgaea repens " "
Gaultheria procumbenss Syt
Leaum groenlandlicum °
Kitchella repsns g
Monecses uniflora P
Pyrola americana

F yrola asarifolia

Pyrola elliptica

Pyrola asarifolla varr. incarnata
Vaccinlum canadense $
Vaccinium oxycoccus Crkid e, Wb
Vaccinium pennsylvaniicum 5 '
Fagus granaifolia !
Geranium robertlanum i+

4 gropyron repens Gotrs =
Agrostis capillaris '
Agrostis alba

Bromus ciliatus

Brachyelytrum erectum

Celamegrostis canademsels
Cinna latifolia ‘
Cerex spe. R
Glyceria nervata e
Kuhlenbergia mexicanz ’
Phleum pratense

Poa pratensis

Iris versicolor I+
Juncus effusus £ vt
Juncus tenuis T~
Lycopus americanus =

Lycopus uniflorus

lientha arvensis

¥entha spicata

Nepete cataria

P runella vulgaris

Satureja vylgaris

scutellarila galericulata
Scutellaria lateriflora

Stachys palustréas

Lathyrus palustris

Madicago satlva

Kelillotus =alba

Trirolium agrarium

trifolium hybridum

T'riiolium pratense

Trifolium repens

¢lintonia borealis

Lilium philacelphlcuz Var. anainum

raianthemum canadens§
Polygonatum biflorum

Plant
Aegoclation

Larix

Populus tremuloiasgs
Larix

Thuja ’

Larix

Thuja ,

Populus tremuloiasgs
Larix

Larilx

Thuja

Larix

Larix

Thuja

Larix

Populus tremuloiaes
Larix

Populus tremuloidgs
Thuja

Salix-Alnus

Larix

"Larix

Larix
Thuja
Thuja

Thuja

Larix

Larix

Larix

Thuja ‘
Fopulus tremuloides
Populus tresmuloides
Thuja

Larix

Larix

Thuja

Populus tremuloidaes
Populus tremuloiaes
Salix-Alnus
Populus tremuloices
Salix-Alnus
Salix-Alnus

Thu ja

Thuja

Fopulue tremulolass
Thuja '
Populus tremuloides

~Populus tremuloides

Larix
Larix
Populus tremulolces

- Larix

Thuje
Thuja
Thuja
Thuja

¥onth

July
June
July
July
July
July
July
August
July
July
July
July
July
July
July
July
July
June
August
July
July
July
July
July

July
July
July
July
July.
July
July
July
AUgust
August
July
July
August
August
August
July
August
July
July
Auguat
July
August
July
Jul
Julg
July
July
July
June
June
July




-

.
10

164.
1cbH.
166.
167.
l1o3.
169.
170.
171.
172.
173.
174.
175.
176.
177«
173.
17S.
180.
1810
182.
183,
154,
1sb.
186.
187.
1388.
189.
190.
191.
192.
193,
194,
195,
190,
197.
1960
199,
200.
201'
202.
205
204 .
205.
20C .
207.
208«
209 .
210.
Z2l1l.
2L2.
215.
21l4.
215
2lo.
217.
218.
219.
220,

- .

~ame ol bpecies

Smilacina recemoss -
Streptopue amrlexifolius

Uvuleria granaiflore

Trillium granalirlorum

Zygeaenus chloranthus

Lycopodium annotinum

Lycopoaium obscurum var. dendroideum
Fraxinus nigra T
Circaea alpina w
Circaea intermsedea

Circasa lutetiana

Zpiloblum adgnociulonum

zpllobium angustifolium

Epilobium Gensum

Oenothera muricata

Arethusa bulbosa

Cypripeaium parviflorum
6ypripedium nirsutum

Habenaria hyperborea

Leparis leeslii

Listera convallarolass

Epiranthes romanzoifiana

ADbles balsamea
Larix laricina

P icea canaaensis
P 1cea mparianes
Pinus strobus
Taxus canacensls
Thuja occidentaliis
1Isuga canadensis
Plantago lanceolzta

T’
r

.

riznt
AgeoCliestion
Thuja
Thuja
Thuja
Thuja
Larix
Thuja
Thuja
huje

Thuja

Thuja
Larix
Larix
S5alix-alnus
Salix-Alnus
Populus tremuloides
Thuja
Larix
Larix

Thuja
Larix
Larix
Larix
Thuja
Larix
Thuja
Larix
Thuja
Thuja
Thuje

Thuja

Fopulus trsmuloiues

P lantago
P olygala
FPolygonum
Folygonum
Iuphoroia
PolLysonum
Polygonum
Fumex ace
kumex cri
rumex obt

Aulantum
Lspialium
ABpiulum
sepidium
ASplaium
AB8plenium
Alhyrium

me.)jor
pauciilora
cilinoues
convolvulus
serpyllifolie
8p.
persicarila

tosella

spus

usirolius

pecatum

cristatum

Spl

spinulosum

thelypteris
filix~femina

angusiiliolium

Botrychium virginianum
Onoclea senesipllis

Osmunue r
F negopte

eguallb
ris aryopteris

rteris agullina

Cvetopter
Irientall
Actass &l

is fraziliis
& eaericana
pa

Populus
Larix

Populus
Fopultus
Populus

Tremulolugs

Trexnulolues
Tremuloices
tremuloides

Sglix-Alnus

Populus
Fopulus
Populus
Thuja

Larix
Larix
Thuja
Thuja
Tnuja
Lerix
Larix
Lerix
‘nujea
rnuja
Thuja
Fopulus
Larix
inuja
Thuja

tremuloicas
TI6HRULO1IUGE
Ttremuloiass

Lrsuiilolues

Zonth

July
July
July
July
August
August
August
July
July
July
Augfust
July
July
£Luzgust
August
July
July
July
July
August
July
July
July
July
July
July
July
July
July
July
August
July
£HUgUST
AUZust
July
Lugust
July
august
July
July
July

July
July
July
July
July
July
July
July
July
July
July
July
July
July
£URBUS v




kxzms 01 opecles

Actzea rubra I3
ALnemone canzaenmsis
Caltha palustris
Clematis virginiana
Coptie trifolla
Eaaunculus acris
Fznunculus recurvatue
Fenunculus sceleratus
Fhamnus Llnifolila

Cdmpd

Agrimonia gryposepala = \+
smelanchier canadensis S
Fragaria virginiana T
Geum strictum -
Geum ..

Fotentilla monspelliensis
Geum rivals

Potentilla recta

—— -
P runus pennsylvanlca t
Fyrus malus var. sylvestrisT

Fosa €. 5
Kosa Sp. 5
Fubus villosus z

Eubue iaasus var. aculeatisginus
Fupus occidentalis =
Tubus triflorus .
Sorbus zmaricana
Spiresa latifolla L
Gelium triflorum i
Fopulus balsamifera kn
Fopulus granaidentata
Forzulue tremuloldes
H$z1lix discolor .
5zlix rostratsa ‘
$52l1ix serissima

—

iiitella nuaa
Ribes sp.
Ribes (hybrid)
Eibes lacustre g
Ribes sp. >
Cestllle ja coccinesa I+
Verbzscum thepsus
Solanum nigrum

Tilie americanum
Typha latifolia r~
Laucus carota :
Fzstinaceae sativa
Sznicule marilanailca

—

Ulmue americeana T
Veleriene uliginosa i+

Verbena stricta
Viola canadensis
Viola srp.

Viola pallens
Viola renifolia

Flant
acsoCialion

Seliz-Alnus

Fopulue tremuloices
Thuja

Fopulus tremuloicas
Thuja

Populus tremulolides
Populus tremulolices
Thuja

Larix

Lerix

Salix-Alnue

Larix

Szlix-Alnus

Populus tremulolaes
Populus tremuloliaes
Larix

Populus tremuloiass
Frunus

Populus tremulolaes
Fopulus tremuloices
Salix-Alnus

Populus tremuloliaes
Larix

Thuje

Larix

Thuja

Salix-Alnus

Thu ja

Thuja

Thujla

Populus tremuloldes
Salix-Alnus
Salix-Alnus
tellx-Alnus

Thuja

Thuja

Thuja

Thuja

Thuja

Thuje

Populus tremulolces
Fopulus tremulolces
Sallx-Alnus

Larix

Populus tremulolaes
Thuja

Thuja

Thuja

Thula

Fopulus tremulolces

 Thuja

Thuja
Thuja
Thujla

=onth

£Usust
July
July
July
June
July
Auzust
July
July
July
August
July
July
July
July
July
July
July
July
July
July
July
July
August
July
July
bsugust
July
July
July
July
July
July
July

August
July
July
July
July
July
August
August
July
July
July
July
July
July
July
July
July
July
A ugust

July

s/




