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THE BOG SITUATION I NORTHERI MICHIGAXN

INTRODUCTION

The study of bogs was carried out by the class in Plant
Ecology under the direction of Dr. F. C. Gatés at the Univer-
sity of Michigan Biological Station, Douglzs Lake, Cheboygan
County, Iichigan, during the summer of 1947.

In the area near Douglas Lake in northern !Michigan, six
bog aress were studied as to their formation, depth, drainage,
present and former types of vegetation, and possible future
developments.

LOCATION AND HISTORY OF AREAS

All of the bogs studied are in Cheboygan County. Bryant's
Bog is very near the south shore of Douglas Lake, sbout three
miles west of the Biological Stetion camp. Livingston's and
Nichol's Bogs are close together and not far from a highway
running east from the north end of Burt Lake. Smith's Bog is
about a mile and a half southeast of the 8tation camp. MMud
Lake ané Bog are about two and a half miles north of Riggs-
ville corners and about six miles from the camp. The "Larix"
area 1is along the southeast side of the Cheboygan-Levering
Road, north of iud Lake. The map, rigure 1, shows these areas.

The glaciation of earlier geological times zccounts for
the formation of most of these bogs. The vegetation in ard
around them is quite varied as this region is in a transition
telt between the northeasstern coniferous and central deciduous
ecological provinces.

About 30% of the Douglas Lake region was originaslly bog
area and about 14% was covered with water. There has been
little change in the total acreage of these two areas, although
in small part the water area has been reduced by the encroach-
ment of bog vegetation and in some places the effect of fire

has been to change bog vegetation to that typical of somewhat
drier areas. :

CLIMATE

Various climetic fzctors of the Cheboygan area were
outlined in a previous paper on the Aspen Association in the
Douglas Leke region. Table 1 in the appendix to this paper
is a summary of lleteorological data for Cheboygan, compiled by
the United States Weasther Bureau. '

rreezing and thawing in this temperate climeste have some
noticeable effect on the development of some bog areas. Occa-
sionally a very wet season or a very dry, hot season will
affect the bogs, causing such changes'as fluctuations in mat
level or the depth of the false bottom below the surface of the
water.

SPECTIAL FACTOR

The basic materizl underlying most of the bog areas is
sand. Sometimes, as in Bryant's Bog, other layers of this
material are to be found at higher levels. These are doubt-
less cue to erosion of nearby sandy hills.
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Some of the bogs are also underlain with a layer of blue
clay, often found with shells of the Pleistocene period imbedded.
This seems to be associsted with the pH factor of the water,
wihiich in turn may influence the development of a fzlse bottom
of colloidal mud. Lakes with a blue cley bottom ere always
alkaline.and alwsys have some colloidel mud.

The depressions forming the bog areess are mainly of glacizl
origzin, some of them being "kettle holes" with a tymiczal
margzinel fosse formed by the alternste freezing and thewing of
the gleciel ice as it craduzlly disappeszred.

Fire hes affected most of these bog areas to some extent.
ome cases it has destroyed moct of the mst®zs in the 1917
ire in Smith's Bng. In Peese's Zcg fire wes responsible for

Acssociation as a step in the
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GEZNERAL COINSIDRRATICN OF REGICH

A partizl description of the region eround Douglas Lak
wag given in the rpaper on the Aspen Association. It is quit
hilly znéd has many bogs and lzkes. Some of the bogs are con-
nected with other bogs or lzkes by small streams. In som
cases the drainasge, if any, seems to be subterranean.

Most of the tog areas are pertly covered with tree growth,
elthough Nichol's Bog has none. There is quite = dense growtih

1

in Livingston's, Bryent's and Reese's Eogs and parts of iud
Leke Bog.

(]

()

METTIODS

The methods used 9n the bog studies were similar to those
used in the Aspen work. ( See paper on "The Sandy Upland Aspen
Association in the Douglas Lake Region.) Tree counts, line-
interception and list quadrats were used to obtain most of the
data. For one area count quadrets were teken. This method con-
giste in listing all the species of plants found in one-square-
meter arezs together with the total number of each species
found in the guadrats. '

FIELD WORK

Smith's Bog

In the Carex lasiocarpa Association of Smith's Bog, culms
of the Carex were counted in two strips each 10 meters long
and O.l1l meter wide and 25 list quadrats were taken. The diameter
of Carex lasiocarpa stems at water level was measured by four
groups, two working in almost pure Carex and two working where
other invasions have taken place. Each group measured 200 or
more culms. The number of stems was also counted by two groups
in areas 10.7 meters x 0.l meter and 10 meters x O.l meter,
respectively. ‘These two areas were those where Chamaedaphne
and Salix pedicellaris have established themselves.

Bryant's Bog

The line-interception method was used in five lines, each
Tive meters or less in length, in the MNemopanthus consocies of
the high bog shrub association in Bryent's Bog. All intercep-
tions for one centimeter of width along this line were measured
one centimeter above the ground. Interceptions were also measur-
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ed =t low shrub, Chamaedaprhne, high shrub and tree levels.
Observations were mace on other vegetation of the area.

Livingston's Bocg

Line-interceptions were measured in the Chamaedaphne
near the lake in Livingston's Bog, three five-meter lines
along the lzke mergin and two five-meter lines in an area
ctout 1C0 feet away from the lake.

Pest samples were taken here and at Mud Lake. Two types
of peat samplers were used to determine the thickness of the
mat. One of these samplers would teke either very wet or
firm samples, but the Davis type would tske only firm samples.
The Davis seampler, nowever, proved very useful in determining
the depths of the lowest pest leyers. The samples taken were
for a student who was not a member of the class, so they were
not studied in detail.

"Larix'" Area and Reese's Bog

The vegetation in the Larix association was studied along
five five-meter lines at right angles to the Levering- Cheboy-
gan Road.

In the western part of Reese's Bog, in an Abies-Picea
association, a tree count was taken in five two-meter strips
31.5 meters long, and count quadrats were taken by five groups
for five quadrats each at five-meter intervals. '

DESCRIPTION OF SUBAREAS

Smith's Bog

Description

This bog is an open arez which was in earlier times sur-
rounded by beech-maple forest with Thuja next to the water.

In 1211 there was high water filling all the now-open part. In
1916 a student engineer from a nearby camp set fire to the
woods and burned not only the woods but also the Sphagnum ring
encircling the bog lake. As this Sphagnum ring had been holding
up the water and has not redeveloped, the water level dropped
considerably at the time of the fire and has been receding ever
since. There is now only a small strip of open water remaining..

Following the first fire the lake mergin was revegetated
with the Carex lasiocarpa association, the beginning of the
mat. This was again partly destroyed by another fire in 1921.
This association is now being further restricted by the inva-
sion of shrubs such as Chamaedaphne calyculata on the lower
level and the Salix pedicellaris consocies of the high bog
shrub association on a higher level.

At one place out in the bog about 100 feet from the south
east edge, a small area vegetated mainly by €ziamagrostis sp.,
Andromeda glaucophylla, and €hamaedaphne calyculata was examin-
ed. It was learned that this "island" of the Chamaedaphne assoc-
iation in the mat of the Carex association was formed by the
pushing out of a large log,carrying a variety of plants, onto
the ice one winter. ( See diagram, Figure 2.)

This bog area has rather slow drainage in two directions
to the east thru Riggsville Bog to Nigger Creek and thence to
Lullet: Lake and to the south underground via Fontinalis Run
to Burt Lake.
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At the lowe end of the bog, where the water goes under-
ground, there is a small ares of lowland forest. Formerly the
water came well into these woods and here are to be found sever-
al black ash, Fraxinus nigru,, with the large swollen bases *-.
thet azre typical of trees growing in water. Ulmus zmericana is

another common species in this lowland forest.

Associations
l. Cerex lasiocarpa Association
Smith's Bog has the best example of this association

to be found in this region. Figure 3 shows a similar Carex mat
at another bog. The dominant species is the Carex lasiocarpa,
which at a distence appears to cover the ground but on closer
insPection is seen to form only a very thin cover at ground
level.

Other characteristic plants are Carex stricts, with broader
lezves than C. lasiocarpa, Dulicheum aruncdinaceum, HZypericum
virginicum and Lysimachia terrestris. Szlix pedicelleris is in-
vading this association, &s is shown by the data in Teble £ of
the Appendix. ' .

2. Salix pedicellaris €onsocies of the High Bog Shrub

Association
In this consocies the Salix pedicellaris, a willow
common in wet places in northern Michigan, is dominant.
Chemaedaphne calyculata is common at the low shrub level and
Carex lasiocarpa is the common ground plant. As is shown byt
Table 2, the Carex is being modified and graduzlly replaced by
the Salix.

Bryanttg=Bbgs .

Description

This bog is a rather small area of the "kettle hole" type,
showing a marginal fosse in some parts. This fosse is a depres-
sion around the outer edge of the mat which has become partly
filled with soil. '

The level of the small lake in the micddle of this bog,
Figure 4, is always above the water level of Douglas Lake due
to the Sphagnum ring which surrounds it. A study of the bottom
of the lzke with a Davis peat sampler has shown that its
greatest depth is 67 feet. This depth is exceeded by only
one pPlece in Douglas Lake &nd only one §1ace in Burt Leke.

Along the west sice of the bottom, five layers of sand
alternating with the peat have been found. Also some logs
four feet in diemeter have been found buried under the accumu-
lation of organic materials. These would seem to indicate that
some very powerful forces had influenced this bog and its vege-
tation in past ages. :

The top layers of peat in Bryant's Bog show the presence
of pollen from hardwood trees while the lower layers contain
conifer pollen only. This indicztes that some time ago, possi-
bly 800 to 1000lyears, the vegetation was almost entirely coni-
ferous.

Tests of the open weter of this leke show thet it has a
pH of ebout 7, which is alkaline.



Recent Eistory

Bryant's Bog has a false bottom, an accumulztion of
organic materials which is built up quite renidly in hot, dry
yeers. In 1916 and 19221 there was a good deal of filling going
on. At about that time it was predicted that the lake would
£ill up in approximeately 15 years. However, the anthropeic
factor has intervened, collectors brezking down the Cerex met
around the edge end leaving a border of Cheamaedaphne, which
viorks more slowly. The dlagram, Figure 5, shows the changes
in shore line from 1211 to 1236 and indicetes the slow1ng
down of mat: development in recent years.

There is now much Sphagnum from the mergin of the lake
beck to the Nemopenthus and tree areas, which are slowly moving
in toward the lske margin. It was observed that the Picez
marisna of the tree association here is being destroyed by a
parasitic plant, Arceuthobium pusillum, which csuses the
branches of the trees to form ™witchXs.-brooms" snd eventually
kills the whole tree. It was also noted that the Cerex lasio-
cerpa, which formerly formed the edge of the mat, has entirely
diesppeared.

Associations

At least three different plent societies are evident in
Bryant's Bog, the Chamaedaphne association, the Nemopanthus
consocies of the high bog shrub assoc1atlon, and the Abies-
Picea association. Spe01a1 study was made of the Nemopsanthus
consocies only. ( See diagram, Figure 5.)

Nenopanthus Consocies of High Bog Shrub Association

This consocies is dominated by Nemooanthus mucronsta
a shrub six to ten feet high, preferring wet places, This
shrub covers about 89% of the area studied. The consocies can
be further cheracterized by stating that there are shrubs
at two other levels, but the ground cover eonsists almost en-
tirely of mosses.

Chamaedaphne calyculata and Gaylussacia baccata are fairly
common shrubs with Vaccinjum pennsylvanicum and V. canadense
below them. There is mueh Sphagnum and other mosses are plenti-
ful, but very few forbs are to be found. It is highly probable
that the dense shade produced by the shrubs at three levels
accounts for this situation, which is shown by the data in
Table 3, Appendix.

Livingston's Bog

Description

In general eppearance this bog resembles Eryant's Bog
quite a bit. There is a small lake surrounded by the Chamae-
daphne associaldion into which the typical bog trees are coming.
This bog area is a narrow strip with hardwoods on either side.
It seems to be part of the same depression that forms Hichol's
Bog, but the two parts are separated by a sandy ridge.

The bottomrwof Livingston's Bog has not been studied as
extensively as has that of Bryant's Bog. The deepest part
measured shows a depth of about 40 feet down to sand. The false
bottom is fairly well developed.

Peat samples were tazken in an area near the lske where
the depth of the mat was found to be about 15 feet. Another
measurement was taken about 100 feet back from the lezke in
the dlrectlon of Nichol's Bog. (See Map, Figure 1) Here the
mat - %5 124 feet deep. There is sand beneath the pezt.
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Associations

At Livingston's Bog the Chamaedaphne association was
stucdied in perticular. In this associstion the Chamaedavphne
calyveulata is the dominant species, showing 442 occurrences
in 25 meters of line-interception at ground level, and a total
of 24,130 mm. cover at the higher level reached by these
shrubs. Chamaedaphne calwculatz is shrubby with leathery
lesves and is common in most of the low, wet areas of northern
Ifichigen. Its stems grow quite close together and a fairly
dense shade is produced by the leeves. This shrub will grow
right out to the edge of the mat or back in the firmer perts
cf the bog.

Two other shrubs frequently found with Chamadaphne but in
fewer numbers are Andromeda glaucophvlla, a slender shrub about
the height of Chamaedaphne bezaring bluish green leaves that are
light underneath, and Kalmis polifolia, whose leaves are thinner
and more yellow-green than either of the others. Ledum groen-
landicum, with its brown wooly undersurface of the leaves, is
also found with these shrubs, although it appears to be more
cheracteristic of the tree associations in bogs.

At a lower level Vaccinium pennsylvericum is characteris-
tic. Sovhagnum sp. covers rmuch of the ground. Table 4 gives the
dete obtained in the study of this association.

Tichol's Bog

This 1is a small bog area which is part of the depression
forming Livingston's Bog. Because this bog is part of a field
wnich has been cultivated or pastured for many years, it does
not show the normal developmen} expected in a bog. Algae and
water lilies grow in the open water, which is weakly acid.
(pH- &) Around the pond are some Carex, some Scirnusg strocinc-
tus end a few Chezmadaphne shrubs, but no high shrubs nor trees.

Description :

Ifud Lake with Blencherd end Cerp Lakes form a series made
by* the widéning of a small stream, which ultimately flows
into Leke Michigen. The false bottom is well developed in Mud
Lzke, sometimes being five or six feet below the surface, but
in warm, dry yeers coming to the surface over a lerge pari of
the lake. ( See Figure 6) It will be noted that this false bot-
tom iIn dry years will support many of the birds,who run about
on it and will support many plants for growth. The blue-green
algae contribute much toward the formation of the false bottom.
NympHea odorata is quite common in the open water of the lake.

The pH of the water here is 7, althaugh tests have shown
that this varies quite a bit, particularly along the lake mar-
gin where the various mateplants exert their influence. In the
Sphagnum, for example, the pH is usually 3. .

Some of the shore of this lkke is being built up while
other parts are broken off by ice action and drift to the
opposite shore where they help to build it up. Along the south-
eastern part of the lake, the shore is in the process of
building up. The mat there has a good deal of Carex lasiocarpa
with masses of Chamaedaphne calvculata scattered thru it.
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Kuch of the rest of the shore is bordered by Cheamaedaphne,
although there are some places where the tree associations come
practically to the water's edge. Figure 7 shows some of this
border:as well as the poption of the margin thet is being
rapidly built up.

East of Mud Lake is guite a large open area, covered with
Sphagnum and some shrubs, and dotted with what appear to be
small islands covered with Picea mariana. In reality these are
each a depression in the middle of which is, or was, a large
Picea marisna, whose lower branches have reproduced by layering.
Some of the smaller trees thus formed have in turn produced
what resembles a third generation of small Picea mariana_ trees.
Some of the original trees in these clumps, Figure 8, have
been destroyed by the same parasite observed at Bryant's Bog,
the Arceuthobium pusillum. This parasite has sticky seeds which
may possibly facilitate iitsr spread by birds.

In this more or less open area there are some places where
the mat seems lower and wetter than the rest. These low spots
have Nymphea odorata in a modified form growing in them. Other
typical plants growing in the Sphagnum are Calopogon pulchellum,
Drosera rotundifolia, D. longifolia, Sarracenia purpurea, and
Vaccinjum oxycoccus. Some shrubs other than the Chamaedaphne are
Alnus incana and Viburnum cassinoides.

Figure 9 shows a peat sampler being uséd to measure the
depth of the mat not far from the lake in this open area. For
several years in the 1920's this depth was stabilized at 10.5
feet. Then high water caused the mat to rise, since which time
the depth has fluctuated between 10.5 feet and 12.7 feet. The
measurement for this year is 1l.l1 feet. A layer of blue clay
with fossil shells underlies the peat.

Surrounding the lake, at some places near its margin,at
others back of the Sphagnum and Chamaédaphne areas, is a bor-
der of trees. The Picea association is most common, with some
invasion of Thuja occidentalis occurring.

"Lapix'" Area

In an area southeast of the Cheboygan-Levering Road,
(Map, Figure 1, Area L) a study of the Larix association was
made. Here Larix laricina, the dominant tree spe01es, covers
gbout 83% of the area at tree level. This species prefers
low, wet areas and is the only native conifer of Michigan to
shed its leaves every year.

The data obtained (Table 5) indicates that considerable
undergrowth characterizes this association, but it will be
noted that no young Larix trees were found.

At the high shrub level, Cornus stolonifera shows most -
frequent occurrence. There are also some Betula glanddlifera,
Lonicera oblongifolia and 8alix discolor at this level. Osmun-
da regalis and Rhamnus aZnifelia are characteristic at the
low shrub level. Here the Chamaedaphne, Andromeda and Ledum
in small numbers together with an occasional Vaccinium oxy-
cocecus at ground level, appear as relics of the Chamaedaphne
association preceding the Larix.
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Among the ground plants Carex trisperma is the character-
istic sedge, Osmunda regalis the characteristic fern, while
Rubus triflorus, HMaianthemum cenadense, Mitella nuda, Pyrola
chlorantha, P. secunda, Habenaria hypertorea, Galiums, Asters
and others meke a fazirly complete ground cover. llosses are com-
mon but there is little Sphagnum. Table 5 gives a summary of
occurrences and millimeters of line-interception of all species
found in this association.

Reese's Bog-- Young's Growth Plots

This area is located at the north end of Burt Lake and
has been established as an area in which tree growth is being
studied. (Map, Figure 1, Area Y)

When white men first came to the head of Burt Lake they
found the area covered with Thuja forest. This was lumbBered
off and much of the area burned. Replacement with forests heas
been rapid, the present trees being no more than 70 years old
but providing guite a dense forest cover.

The soil in these growth plots is Rifle peat underlain
with sand at a depth of one to 1.8 meters. Because of the con-
stant water supply, rooting is shallow in this bog. '

The vegetation in Reese's Bog illustrates an intermediate
stage between the Picea- Abies and Thuja associations. The
dominant species now is the invader, Thuja occidentalis, which
makes up 54 % of the trees counted. Abies balsamea, comprising
31%, and Picea mariana, 6% of the trees, are being crowded out
by the Thuja. Young of &ll three of these species are well
represented in the ground vegetation.

As the characteristic deep shade of a Thuja association
has not yet fully developed, a great number and variety of
ground plants were found in the count guadrats taken. Table 6
gives a summary of tree and quddrat counts.

Taxus canadensis, a low evergreen shrub, is common. Among
other ground plants Gaultheria procumbens, Aralia nudicasulis,
Aster macrophyllus, €lintonia borealis, Coptis trifolisa,
Smilacina trifolia, Mitells nuda, Polygala paucifolia, Trientalis
americana, and Pyrola secunda are characteristic. Several
sedges are to be found, among them Carex leptalea and C. tri-
sperma. Equisetum scirpoides is also frequent.

Among the Sphagnum and other mosses growing here are two
small vines, Chiogenes hispidula, found in all the quadrats
counted, and Linnea borealis, found in 80% of the quadrats.
These small plants seem to prefer low, wet places where there
is a moderate amount of light.

DISCUSSION AND CONCLUSIONS

_The study of the various bog areas near Douglas Lake in
northern Michigan shows several factors influencing the deve-
lopment of plant associations in bogs.

Primerily a bog is typified by the presence of a mat,
which may also be accompanied by & false bottom in the bog
lake or pond. The mat may be formed by any one of several
types of plants or by various combinations of these. Often

——— . R S S DR U B At A I S S




e M
L %4

the earlier stages of mat formation are brought about by a
Carex lasiocarpa association, such as that studied in Smith's
Bog. On the other hand, a Czrex mat is easily destroyed by
anthropeic factors, such as breaking up by collectors, or by
climatic factors such as ice action. Other plant associations
then take over mat::formation.

The Chamaedaphne association is a common plant society
around the margins of bog lakes. It may develop after the
Carex association has been destroyed or it may invade the
Carex and crowd it out. Chamaedaphne, Andromeda, Kalmia, Ledum
and the many species of Sphagnum play a lsrge part in mat
building, the result being a deposit of peat in which other
plant associations may become established and in which well-
preserved remains of previous vegetation may be found and
studied.

Among the many-us possible variations of the High Bog
Shrub association, the Salix pedicellaris consocies in Smith's -
Bog illustrates the way iqhhich this association may invade
the Carex mat when it becomes firm enough for the shrubs to
grow upon. The Carex mat may thus be broken, modified or des-
troyed by the high shrubs.

The Nemopanthus consocies of Bryant's Bog illustrates
eanother plant society which may replace either the €arex or
the Chamaedaphne association in the mat. Sphagnum and other

mosses still thrive under this situation, slthough most other
- ground plants cannot survive in the dense shade.

Chamaedaphne or High Bog Shrub associations may in turn
be replaced by trees as the building up of the mat continues.
In some of the drier, more shallow places the Aspen association
mgy be the first of the tree societies , as was the case in ~
the western part of Reese's Bog following a fire. More commonly,
however, the Larix association invades the shrub associations.

The natural sequence is for the Aspen or Larix associa-
tions to be invaded end replaced by the Picea-Abies association
if the ground remains wet, or by the Pine association if the
area becomes somewhat higher and drier. In general, however,
in areas which remain true bogs, the Larix is followed by Picea-
Abies and then by the Thuja association.

Although the various possible steps in a bog succession
are well.illustrated in the othe bog areas studied, the most
advanced stage is to be found in the Young Growth Plots in the
western part of Reese's Bog, where the vegetstion is approach-
ing the climax of this succession. This area furnishes indi-
cations of having gone thru a typical bog succesdion in these
cways: (1) In earlier days a fosse could be clearly seen at -
the north edge of the area indicating the glacial origin of
the bog. (2) A mat developed along the edge of the lake; some
remnants of a Carexsassociation have been found.(3) A great
variety of Bog vegetation has developed here. (4) A few char-
acteristic plants of the Aspen association and a number of )
those found in a Larix association are still to be found here.
(5) The Picea- Abies association is still very evident with
its characteristic species. (6) The ascendancy of the Thuja
associztion means that the end of the bog succession, its
climex, is not far off. ‘
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While this succession of plant associations has been
going on in the bogs, the area of open water in the lake or
pond hes been recuced by the extension of the mat, the deve-
lopment of the fazlse bottom and filling. Thus the tendency
is toward the extinction of the lake. ,

When the filling and covering has been completed- and
the vegetation has reached a climax, the bog assumes a stable
aspect. Due to the poor drainage which originally caused the
bog, there is likely to be an ample supply of moisture,so
the vegetation thrives and continues to produce organic depo-
sitse. ~

Although bog areas have sometimes been artifieially
édrained and put under cultivation, it would seem that their
srestest value, at least in the northern Michigan region
studied, might be derived by maintaining them as bogs in the
normal, natural state. They form good game cover and act as
reservoirs for reserve water supplies. As the greatest hazards
to bog areas are fire and othker disturbances by man, it
would be good policy to protect them from fire and other an-
thropeic factore which tend to disrupt their normal function
and development.

SUMMARY

1. The work described in this paper was done as class
work in Plant Ecology at the University of Michigan Biologi-
cal Station at Douglas Lake, Cheboygan County, Michigan, in
July, 1947. v

2. Bogs are formed in depressed areas where the drain-
age 1s so poor that lakes are formed and then slowly filled
up and covered over by the growth of vegetation in a mat.

3. The climate of northern Michigan favors the growth
of trees, which are important in the normal development of
bog vegetation.

4. Many plant associations may contribute towazd the
extinction of a bog lake. Among them are Carex lasiocarpa,
Chamaedaphne, High Bog Shrubs (manifested in various con-
socies), Larix, Picea-Abies, and Thuja associations.

5. The Carex lasiocarpa association is an effective
met former, but is easily destroyed. The Chamaedaphne asso-
ciation is important in peat formation.

6. A normal succession in bog vegetation may begin with
the Carex association, be followed by the Chamaedaphre asso-
ciation, any one of the consocies of the High Bog Shrub asso--
cation, the Larix association and the Picea-Abies association,
to come to a climax in the Thuja Association. Severzal other
sequences are possible.

7. Ultimately the bog lake is extinguished by the action
of the mat vegetation and by filling. Stability comes with the
vegetative climax.
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= 8. Bog areas should be protected from fire and other
anthropeic factors to allow them normal development a$

natural reservoirs and game areas. /4
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ANNOTATED SPECIES LIST
( Exclusive of species listed in Aspen association.)

Agrostis capillaris = - -ww—— Grass of bog areas.
Andromeda glaucophylla — < - -~ .. Frequent with Chamaedaphne.
Arceuthobium pusillum = <. ... Parasitic on Picea.
Aster hirsuticaulis e Cormmon in bogs.
lindleyanus = Bogs and heardwoods.
macrophyllus - Bog and aspen, common.
novaqugliae d Freguent in moist places.
Betula glanulifera Dominant in some Logs.
Botrichium virgirdanum Hardwoods and bogs, freguent.
Calopogon pulchellum Characteristic Sphagniim bog.
Caltha palustris Common wet places.
Cerex lasiocearps Dominant in bogs.
leptalea Typical of bogs.
stricta Bogs, with C. lasiocarpa.
trisperma Frequent in bogs with moss.
Chamaedaphne calyculata Dominant in Bogs.
Coptis trifolia Common in rich, wet woods.
Cornus alternifolia Herdwoods or bog.
Drosera rotundifolia Frequent in Sphagnum bogs.
longifolia Less common than preceding.
Dryopteris thelypteris Common in mershes and bogs.
Dulicheum srundinaceum Wet places, frequent.
Equisetum scirpoidesw Moist places, common.
Eriophorum viridicarinatum @haracteristic bog plant.
Galium circaezeans Cheracteristic of moist woods.
trifidum : Bogs and wet woods.
Gaylussacia baccata Conmon locally, moist woods.
Habenaria hyperborea Exclusive in wet woods ard bogs .
obtusata Typical of bogs.
Hypericum virginicum Common in open marshes, bogs.
Kalmia polifoiia Common with Chamaedaphne.
Lactuca spicata Common in low places.
Lerix laricina ‘Dominant in Bog areas.
Ledum groenlandicum Bog, cormon with Chamaedaphne.
Lysimachia terrestris Frequent in low ground.
Mitella nuda Common in Joist woods.
Nemopanthus muecronata Dominant in bogs.
Nymphea odorata Shallow lekes and ponds pre-
ferred., -
Osmunda regalis - Common in bogs.
Prunella vulgaris Ubiquitous.
Pyrola chlorantha Common in woods. '
Rubus triflorus Common, bogs and wet woods.
Salix pedicelleris Dominant in open bogs.
Sarracenia purpurea Common with Sphagnum.
Smilacina trifolia Common in bogs.
Sphagnum sp. : Characteristic ground cover
in bogs.
Streptopus amplexicaulis Prefers cold, moist woods.
Taxus canadensis Typical of evergreen woods.
Thalictrum dasycarpum Hardwoods, bogs.
Veccinium oxycoccus Characteristic Sphagnum bogs.
Viburnum cassinoides Open, wet situations.

Viola pallens Common in wet woods.
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Flgure 2-- Dlagram of Smlth's Bog. The pond has since been reduced'
in size.
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- Cerex Mat at Little Lake 16.
Photograph by C.H. Blair
1940

Figure 4 - Bryant's Bog, General Aspect

Photograph by C.H. Blair, 1240




Figure 5 -- Bryant's Bog Showing Mat Development from 1911 to 1936.
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Photograph by C.H. Blair

Figure 7 - Mud Lake. Class stands at
high water line of 19218.
Photograph by C.H. Blair, 1940.

gure 6 - False Bottom at Mud Lake, 1940
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Figure 8 - Picea Layering at Mud Lake.
Photograph by C.H. Blair, 1945
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Figure 9 - Peat Sampling at Mud Lake
Photograph by C. H. Blair, 1940
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METEOROLOGICAL SUMMARI CHEBOYGAA MICHIGAN
(U. S. Weather Bureau Figures)

. TEMPERATURE. °F Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov.vDec
Absolute Maximum 59 51 72 & 8 95 101 95 95 89 713 5
Mean 19 16 25 39 50 61 66 65 60 u4& 35 23
Absolue Minimum -20 =38 -22 -2 17 28 33 35 | 25 15 -6 -18

Growing Season : . May Jun. Sep. Sep.
20....15=~~ ---10.....25 o
Wind NW NW NW NV NW NW NW NW SW SW NW. SW
Prqcipitation | :
(inches) 1.70 1.38 1.90 1.79 3.10 1.85 3.10 2.97 2.92 2.50 2. us 1,93
Total 23 57

Number of days with :
precipitation 9 7 6 7 g 7 g 9 & & 9'% o

-

- Snowfall (Inches)l5.6 13.6 9.0 2,3 0,7 - - - .T OT?tal %?12 .5
; Total 62 0

b

(6/27/34)

Table 2- Data for Carex lasiocarpa Associstion and Salix
pedicellaris €@onsocies at Smith's Bog:

Number of culms (stems) 1n area 10 x 0.1 meters (1 sq. meter)
South group -- 312 stems/m . Carex stricta 64, Lysimachia
terrestrls 1 Bearing N 127°
Eest group-- 377 stems/m  Béaring N 90°.
Diameter of Carex lasiocarpa stems at water level.

Group 1 - 200 stems 400 mm. 2.0 mm in diameter

Group 2 - 205 stems 7 1.2°mm dizmeter

Groupl3 - 102 " in shade of Chamaedaphne 2.1 mm diameter =
103 " " " "5aglix pedicellaris 2.3 mm @iameter -

Group 4 - 200 " in Salix consocies between shrubs 2.9 mm dia.

25 list quadrats in Carex lasiocarpa eastward from other work.

Carex lasiocarpa 100 F.I.

Carex stricta 37 Proserpinaca palustris 4 r.I.

Chamaedaphne calyculata 16 Salix pedicellaris 28

Dulicheum arundinaceum 24 Sphagnum sp. , 8

Hypericum mutilum 12

Hyperieum virginicum 44 '~ Tree (shrubs)

Lysimachia terrestris 32 Salix pedicellaris 1 clump

------ Salix pedicellaris consocies of the High Bog Shiubs--
No. of stems in area.

Group 3 10.7 x 0.1 m ‘ Group4 10x O.& m
Carex lasiocarpa 363 322
Chamaedaphne calyculata 41 7
Salix pedicellaris 5 10
Shade on above area.
Chamaedaphne calyculata 0.46 m 2m

Salix pedicelleris 3.1 m 1.85 m
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Teble 3.

v~ = = = -~ = licoopanthus ccnscoiosz af
Lino intorcopiien

tho ¥igh Boz Shrud dssceintion in Lrva:
ceslnancces (xm,

Bearing & distaxce 2w"% 57 5 m 1559 5 55° §,.8:36
TRER LBVIL
Iarix Jaricina 1 (20)
HIGH SHRUB LEVEL
. Remopanthug muoronstsa (1;200) (hs0) (5M) {LWB5¢)
CEAMARDPAPEHE LEVSL )
Cheanmagdaphno calysclata 05086) (=03 :
Geylusescia daccmia 1,{689) W200)
LOW SIRUB LEBVEL
Vecoinium cumdense 11167h) (77 uﬁ( j
pernaylvaniqu: 17\114.31) (23 {92%
Larix }aricina (::70)
dzelanchieor oanadensis
Giylugsaoia baccatu
GROV O LEVEL
Chamaedaphne calyculata 1{4) ?12)
Dobris 38(325 2555} (3L32) {117
Dictt seedling 2{2)
Gaylussgacia h.oont.a (%)
LIOh.n . . ‘a}:,‘) .
T mowe 20(738) 802) {15) 10}
Femovanthus mucronata  2(7) 16) 129)
. Sphagawm 3p 172(13eh)  150{7%0) zz2(117) 570) '
Trientalis americana L S :
Vecoiniun canadense ?Si?) (18) 5{11) (29)
o pmmuuwnuuoun 5{1> (1% 1}
' .n;ro ground, T (k2]

a2t Bzag .

July 8

a 2595 u

(3510)
3}
(Z550)

e
10)
9)

1:1370)

T2
)
-~

i

LU
(o)

[y

-
)
-~

Table 4.

:{cnanaanarnnzAnmmuminmﬁ%mmB% nw1L1% ‘Ecology Class.

Idngth of 1ine
"ITRZB LEVEL
Chamsaesdapome level
. Chamaedeptiny caf¥culata
- Andronsda glaucopnylle
Kalmia polif'olia
Ledun groelandicum
RATAR or GRCUND LEVEL
Andromedun glaudophylle
Acer rubrua
Carex sp : .
Chemasdaphne calyculata (6;})1) 31(3.5)
veoris 53{147.5) \
Dreganooladua 8p 1(6)
| Gaulthkeria procumbens
Ealmia polifolie
Drosera rotundifolia
- 'Ledum groelandicum
Moss
Orohid sp
- Sphagnum
Vagcinium o:xtycocous
"  pennsylvanicum
Water

5000ma

0(53)

5 {8.5]

2(2.5
3 clgooo$

284,{1720)

eagtwurd

8e asor Lake 12°
Belcher Burget
Bradiey Hunte;

Ocourences (mm) Line-Interoeption

(L550)

5{19.5}

5000 5000 5000
(2G00-) (LaLa) (5000mm)
(300,
(150¢)
1 (-_1; 2 (1.5)
31(.5 7 -
117¢573) 16{77.3) 232€1166)
?so;; : L7)
e(%)
. éégé i
6 21% 5{32)
{2 |
1{1) _ )
1752843} 31?{25592 282(9L45)
19 v
: iwgt.9) !
{1810) (2842)
wid s shore Geyoal lake mid n shore
Jamas dacannen Sturgeon
Karsten Watson

Aurcaie
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Table 5.

Larix Associzticn - se Cheboygan-Levering Rd. dJuly 8, 1947
25 meters Line-Interception Occurrences (mm)

Tree Level

Larix laricina 15(14970)
Sealix bebbiana 1(2000)
Thuja occidentalis 1 (1045)

High Shrub Level

Betula glandulifera 3(840)
Cornus stolonifera 18(5335)
Lonicera oblongifolia 3(403)

Low 8hrub Level

Andromeda glaucophylla 1(170)
Betula glandulifera 1(30)
Chamaedaphne calyculata 2(135)
Cornus stolonife a 8(758)
Habenaria hyperborea 8(340)
Ledum groenlandicum  ?(735)
Osmunda regalis ?(13540)
Rhamnus alnifolia 2(3913)
Rubus triflorus % (1118)
Salix discolo®  2(110)
Thalictrum dasycarpum ?(586)

Ground Plant Level Galium trifidum 2(17)

Aster hirstuicaulis 2(306) Lactuca spicata 1(50)

Aster novaeangliae 5(63.5) Ledum groehtandicum 3(7.5)
Betula glandulifera 1(4) Maianthemum canadense 18(159)
Andromeda glaucophylla 1(1) Mitella nuda 14(12.5)

Calthe palustris 3(117) loss . (17791)

Carex trisperma 14(40.5) Osmunda regalis 21(89)
Clintonia borealis 7(588) Pyrola chlorantha 11(316,5)
Cornus alternifolia 1(5) Pyrola secunda 10(14)
Cornus canadensis 5(9) Rhamnus alnifolia 2(8)
Cornus stolonifera 2(5) Rubus triflorus 28(98.5)
Bare ground (1350) - Smilaecina trifolia 1(1.5)
Debris (4780) Thalfctrum dasycarpum 1(10)
Dryopteris thelypteris 1(45) Vaccinium oxycoccus 1(0.8)"
Dicot seedlings  3(39) Viola pallens 5(139.5)

Habenaria hyperborea 3(18)
Galium circaezans 2(65)
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Table 6.
L PR
* PICEA+*ABIES boing invaded by THV J A July 18, 1947
Young's growth plots in Section L in Reese’s Bog. Ecology Cless.
TREES | __ e 0-2.2__2.2=3___5-10__10-35 _13-20 _20-22 ¢cm Trees in35 g-me;;.er
21 - strips 51.8 m long
ﬁ:;g’rzgiz‘m“ “"g L5 21 .ot 1 )/)o = 318 square meters
Betula papyrifera - 1l 1
Cornus stclonifera 2
Fraxinus nigra 5 6
Larix laricina - X
Picaa glauoca - - 1
Picea mariana 2L 21 11 2 i [M]O
Salix discolor 10
-Thuja occidentalis 181 110 27 8 e L1 5 ‘/;/75
‘ Largo;atunma of Thuja 55 ana 60 m
GROUND PILAHTS in 25 qaadrufcs {the number of quadrats not the .frequency index)
aad tho count of the plancs iu ohs guadrats,] '
adles balsamea ~ 18(99) Petasitea paluata  3{133)
Acer rubrum 5(8) . . Dhegopter..}; dryopSoris  1{l4)
Acor spicatum  3(L) Polygsala pauclfoh.a. 13(82)
tmelanchier canadensis 5(9) Plcea aariana - 6721)
\ spicata . - 9( inua strobus ‘{1<
fgrostis capillaris 5L1dclmps) Populus tremuloides 1(12 '
- Anaphalis margaritecea 1 I 53 Prunolls vulgaria
.-Aralia nudicauiis "O CZ Ptoris aq‘u‘_lina :‘{1 )
Aster hirsuticaulis d(b} .. Pyrola secunda 13(136) -
, leevis 2(6) “" Yuarcus borealis 1)
. lindddyamus 8037 ).  Rhas toxicodendron 1(}2
o #xkux macrophyylus 1H(64) Rubus triflacus
Aspidium thelypteris 1(2j Salix ganedids ' 1 1)
Eetula papyrifera 1(2) 3§scolor 1)
Betryehinm virginianwm 2(3) " luoida wg%’ A
\ba}§°",§i§t°‘i°‘ 11(295) " Senicals marilsndies ](.:g,g N
8 ~ Saillicing trifulia 11(%
:, trisperma 109»65) Streptopus tmplencaulia 3(5)
N 8p. 12(250) ~ Taxus cenadsmsis 17
‘ AChiogenes hisnidula 25(12%0) Thnjs ocsidentalis 2 (63)
Clintonia borealis . i5(27h) Trientalis americana
Coptis trifolia 18(1460) Yaasinium csnadenso 5
Cornus canadensis l(1il) " sonmaylvanizm 5 .,,7}
Cormus stolonifera  2(2) Viola pallana 3(47) :
Dierviilea lonicera 5(9) Sphegaua 22{95,000 ama
rosera rotundifolia  12(106) - :
~Ep§.g,aea repens 1 {150) Branches and loga 15{19,750 Sfi-'ol‘!)
Epilohium engustifoiium  1(} Abies asedle cover 2 roported .
Equisetun soirpoides  18(190) Wasor holos 2 {800)
Eriophorum viridiearinstum §L(20)
Fragarie virginiana 6(10) '
Galium triflorum 3(6) : . s - B
'.Gaultheria prooumbens 21(638) A Picea-Abies piot, which has past completely
Habenaria obtusata 3(12) : thru the Asnen end Larix stages and is now baeing
© Linnuea borealis 20(359) invaded by Thuja. So0il is Rif'ie Peat.
Lonicera canadensis 2(3)
" oblongifolia 2(7) .
Meianthemum canadense 9{76) Belcher Bradley
Mitella nuda 15(214) : Burget Hunter
‘Mosses 25(23,720 sg.cm ) - James Karsten

MacLennan Murchie
Sturgeon Watson




