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The lMuskegon River arises in Higgins and Houghton lakes in Roscommon
County, Michigen. It flows 227 miles from Houghton Lake to leke Michigan
in a southwesterly direction. The fall of the river over this distance
is about 559 feet., Moét of this fall occurs in the lower three-quarters
of the river. The upper reaches, from Michgelson to Houghton Lake, slope
much more gradually, averaging l.,1 feet per mile. The river drains an
area of around 2,663 square miles.

The iuskegon was formerly used for extensive logging operations.
Lumbering flourished from about 1850 to 1900. Since that time it has
declined until, at present, only few occasional recoveries are made of
stranded "deadheads™ which make the river somewhat hazardous for naviga=
tion by small boats, Soils in the upper portion of the drainage are poor
in quality end consequently, the land is not developed agriculturelly.
Since all of the timber has been removed, this lend is practically worth-
less except for the production of wildlife and timber.

A very comprehensive study of the physical features of the river as

concerns ravigation, flood control, power development and irrigation was
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published in 1931 es Document No. 1.3, 72D. Congress, lst. session,
House of Representatives, U, S. A. The work was prepared by’and is ob-
teinable from the Viar Department. The reader is referred to this publica-
tion for additional, more detailed information on the entire river system.

Development of a duck marsh and lake on the upper end of the Muskegon
River, flooding the 1l miles of river from & point where the old Pennsylvania
Railroad grade, which ran to Michaelson during lumbering days, (T23N, RSW,
S25) crosses the river to the county road crossing in Sec. L, Lake Township,
Roscormon County (T23N, RLW, Sec. L) is a project of the Game Division,
Michigan Department of Conservation. An 8 foot concrete and slash board
dem is under construction and the old railroad grade is being used as a
retaining dam in connection therewith. The Fish Division sent a survey
party to inventory this portion of the stream and its tributaries as they
are at present and to attempt a prediction from data obtained as to the
suitability of the proposed lake for fish.

The personnel of the party consisted of four members: dJames W. Moffett,
leader; L. D. Wesley and K. E. Goellner, biologists and Frank Lydell,
assistant. The party spent 1lh days, August 15-30, 1939, on the area but
was impeded considerably by inclement weather,

Sections were established along the stream and divided into stations.
Their precise location is shown on the accompanying map of the area, Num-
bering of stations and sections proceeded upstream. Due to lack of suit-
able roads, the river and its tributaries were negotiated by boat. Physical
and biological observations were made at all stations but chemical analyses
of the water were made only at poirnts where the streams changed charascter=-
isties, received a tributary, or were worked on different days. These
observations included, as physical: temperatures of air and water, average

width end depth of the stream, current velocity end volume of flow, color

and turbidity of the water, types of stream bottom, condition of pools and
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riffles, weather conditions and relative abundance of shade and cover.
Under chemical observations were included tests for amounts of oxygen,
carbon dioxide, carbonates and bicarbonates (methyl orenge alkalinity) in
the water and pH (acidity or alkalinity) of the water. Biological observa-
tions consisted of counts and volumetric measurements of organisms in
quantitative bottom samples; quantitative plankton samples; qualitative
plant and fish collections. The results of these observations are tabulated
and will be discussed later.

The basin in which this proposed lake will be formed is flat and low-
lyinge At present, it is covered, for the most part, by marsh grasses,
small patches of shrubbery and on the higher places, by second growth
timber. The predominant soil which will constitute the lake bottom is of
plant origin and can be designated as peat. Feeding this lake will be a
drainage area of about 269 square miles, of which L;6.,2 square miles are
leke surface now in existence. The Muskegon River and its tributaries
meander through the low-lying meadows and are usually quite sluggish in
flow. The water table in the river bottom ranges from the soil surface
in early spring down to about one foot in early autumn. Periedic rains
fluctuate this water table between these limits during average years,
During the period of study the volume of water flowing past the dam site
vwas 181.17 cubic feet per second. Water volumes at other stations on the
main river and on tributaries are given in Table 1. Records of volume

fluctuation
et the dam site taken by the Game Division show a ¥Iuwtiyn of over
1100 c.f.s., seasonally, They record 89.. c.f.s. on June 30, 1937;
L113.6 cefese on Hovermber 18, 1937 and 1218.2 c.fe.s. on March 26, 1938,
These records are not sufficient to establish an average rate of discharge
for this portion of the river but they do indicate the probatle range of

seasonel fluctuatione.



Table 1. Physical and Chemical Data on the 12 Miles of
Muskegon River From the Dam Site Near Reedsburg
To Houghton lake, and Its Tributaries
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Log runs in former years have gouged the stream banks considerably
and have aided current action in causing a rather uniform, sandy bottom.
Removal of timber has probably accelerated erosion and filling of the
river basin, but the general gradient is so gentle that erosion is not

g
a potent factor. Remains of boom logs, piles and slash can be seen along
the river course and one old dam remains at Hichaelson. This dam is non-
functional, impounding no water whatsoever. The logs and piles have been
instrumental in forming some pools and in asccumulating considerable debris
in certain areas. Since currents and velocities in this river are rether
slow, (see Table 1), riffles and pools are not too well defined. This is
esveclally true in the Dead Stream. From the mouth of the Dead Stream
down to the dam site along the main river, the fall is somewhat faster and
riffles composed of sand are usual in stretches between pools at the bends
of the meandering channel. Bottom materials on these riffles are generally
bound by plant growths. Huck and peat occur in the pools but the current
in some is sufficient to sweep them clean of this flocculent material,
leaving a sand-muck combination in the bottoms In rare cases, the sand
is swept away and clean clay hardpan is exposed. ze conditions persist
in the river from Houghton Lake to the county dam, & low, adjustable
structure used to regulate the level of Houghton Lake. This dam is passable
by fishe In Dead Stream, Coal Creek and the lower end of Haymarsh Creek
accunmulations of muck and sand are the predominant components of the bottom.
The rate of flow in these waters is too slow to wash the sand clean or
even ceuse it to shift in any a-preciable amounts.

Shade conditions are rather poor, that is, at present. In areas where
shade had beer plentiful, removal of trees in preparation for flooding
hzs 1laid the stream open to the sun. Haturally, shad: always was lacking
from most of the stream because the surrounding peaty grass lands were

probadly not suited to tree growth. In the headwater areas of tne Dead Stream,
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Coal Creek and Haymarsh {reek, shade is abundant. These streams are lined
on their banks witn willows and alder. In a few places second growth
forests reach the banks. These headwaters also have some gravel and shift-
ing sand as bottom tiypes.

Cover is generally adequate throughout the stream and its tributaries.
With the exception of the stretch between county dam and Houghton Lake
(Section IV on map), submerged logs, tree roots, undercut banks, over=
hanging grasses and aquatic plant beds afforded plenty of shelter. Water
depth in the pools and in most places on the riffles is sufficient to act
as cover (see Table 1 for average depths). In section IV, cover consists
mainly of plant beds which line the banks,

The color of the waters in this area range from deep brown to "white®
or colorless. As the river flows out of Houghton Lake, it is white and
continues as sucn until the junction with the Dead Stream is reached,
Pollowing the mixing of these two streams the water is colored brown and
remains so to and beyond the dam site. Dead Stream water is deep browm,
being surpassed in color intensity only by Coal Creek. Haymarsh Creek
is light brown and about the same shade as the river at the jJjunction of
the two,

Turbidity measurements made cannot be used as an index of this character-
istic because of color in the vater and its filtering effeet upon light.
Some slight turbidity due to suspended organic matter was observed f{ollow-
ing three days of heavy rain; otherwise the water in the stream system
would be considered clear,

Water and air temperatures taken during the survey of the lMuskegon
River and its tributaries are given in Table 1. Houghton Lake exerts
considerable influence on the river temperature. It will be noted that
in Section IV, stations 1, 2, and in Section III, station 3, which are

Jjust below the lake, water temperatures average about SOF. colder than



.
the atmosphere. Berond the junction with the Dead Stream the river runs
sonewhat cooler, The Dead Stream is fairly cool ard supnorts trout in
its voper reaches. Coal Creek is cold and probably is trout water +through=-
out its length as far es temperature is concerned. Haymsrsh Creek maintains
a fairly even temperature throughout that portion of it which was surveyed.,
HMaximum water temperatures are probably not represented in Table 1, unless
it be in the case of Stations 1 and 2 of Section IV. Adverse weather
conditions kept the atmosphere and waters cooled considerably during the
period of this survey. All of the tributaries are reported to be good
trout water as regards temperature in their upper ends and temperatures
recorded in Table 1 for these streams seem to support this assertion.

Results of chemical analyses of water in this part of the river and
its tributaries are given in Table 1. The waters under consideration are
interesting chemically in that they tend to be diverse in characteristics.
Examination of the table referred to will illustrate this diversity. Waters
in Section IV were very similar to Houghton Lake weter. They ccrntained
no measuratle carbon dioxide, plenty of dissolved oxygen for fish and were
moderately soft., The alkalinity was high as shown by a pH of 8.2. After
mixing with water from Dead Stream, the chemical nature of the river was
cherged. Carbon dicxide became evident and in general the oxygen content
was lowered a little and the water became slightly softer. The pH was
T+9, consicerably lower than it vas ebove the junction. Haimersh Creek
2lec influences the river chemically but is not large encugh to have a
profound efrfect, It might be called to attention that the pH of the river
vater drops to 7.6 below the mouth of Heymersh Creek. Other fectors remein

ahrout the same,
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In the case of Deed Stream, it is noted that the water was charged
with as much as 8.0 parts per million of carbon dioxide (a concentration
not lethal to fish). Oxygen dissolved in the water vas never as high
gs that in the main river but was higher atove the mouth cf Coal Creek
than below. Methyl orange alkalinity ranged between 77 and 95 parts per
million, which indicates that this vmter is moderately soft. The reading
of 95 parts per million is from the upper part of the stream above the
mouth of Coal Creek. A pH reading of 6.8 below the mouth of Coal Creek
as compared with 7.l above, shows the influence of this tributary on
Dead Stresm. It should be indicated that in the pH scale of acidity and
alkalinity, 7.C is the neutral point where water is neither acid nor
alkeline. Anything above 7 is regarded as alkaline and anything below
as acid., Hence, the waters of Dead Stream were changed from the alkaline
side to the acid side after they were mixed with additions from Coal Creek.

From the aralysis of waters of Coal Creek, it is important that in
the lower end of this stream, cxygen content was very low (2.2 parts per
million). Under certain conditions this might be insufficient to maintain
fish life., Carbon dioxice was present in rather high concentration,
especially for a stream, but vas probably not lethal for fish. The water
was quite soft, showing a methyl orange alkalinity of L2 parts per millicn,
which was Just half the amount present in the main *uskegon &t its source
in Houghton Leke. This stream haca pH of 6.8, slightly on the acid sice
in its reaction.

above

Haymarsh Creek contained just enough oxygen to be mxmexthe danger
point for some fish. It had the highest carbon dioxide content of any
vaters from this crainage which were tested., Eowever, it was not found
to be as soft &s Coal (reek. A pH reacing of 6.8 classified it as an

acid water stream, zt leest, at the time of the survey.
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The significance of pH and methyl orange alkalinity ir bioclogicel
productivity is only important over wide ranges. However, it is generally
accepted that productivity tends to be greater if the pd is above 7.0
and the content of methyl orange alkalinity (lime and other mineral salts)
is not below 50 parts per million. Maeny exceptions to this statement
cculd be cited, but it is intended only as @ general guide in the evalua=-
tion of chemical charscteristics of these waters,

Biologically, the waters of iuskegon River included in this survey
are quite productive., This is especially true when speaking of the sections
above the Dead Stream junction. Table 2 presents the findings in bottom
samples and examination of the results will add support to the assertion,
Most of the volume recorded wes made up of fingernail clams, These small
Mollusce were quite abundant and, excepting midges, the most numerous
form teken. Mayflies, caddisflies, other Divpters, fresh water shrimps and
beetles follow in sequence of numerical dominance. Interesting and important
in these results is the correlation betwsen bottom type and guantity of
food produced per unit area. OUne sanple, in the upper waters of Dead Strean
(Section II, station 2}, where gravel and sand constitute the bottom, had
the phenomenal volume of 10.6 cc. per square foot. Those areas of muck
and sand mixtures which were sampled hed volumes ranging from 0.1 to 6.9 cc.,
which average about 2.2 cc. per square foot., Semples from shifting or
clean send had volumes renging from 0.0 to 0.2 ce. iost samples from this
bottom type had volumes too small to measure. Considerirg the quantitative
bottom samvles and the water chemistry and disregarding variations in
bottom type, & rough correlation might be pointed out. The largest samples
taken from the Muskegon were ebove its junction with Dead Stream. The
lerzest sample from Dead Stream vas taken avove its junction with Coal Creek,

at & point where its wmters were not acic and contained a higher methyl

orange alkalinity.



Table 2. Kinds, Numbers and Volume of Bottom Organisms
Per Square Foot Sample Teken From the 12 Miles of
Muskegon River From Dam Site Near Reedsburg to
Houghton Lake and Its Tributaries
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hquatic vegetation collected during thic survey has not vet been
identified. Tentative identifications include: Valisneria (Vild celery),
Potemogeton (pond weed) both narrow and broad leaved tvpes, and Hejas
groving on the bottonm of the main liuskegon., These plants were quite
abundant, especially the Potamogetons. 7Valisneria was found cormonly on

¥
the riffles. In section /4 especially and in old oxbows along the river
ccurse, Sagittarie (arrowhead), Peltandre (arum), Typha (cattail), Spartina
(cord grass), Iymphaea and Castalie (yellow and white water lilies), Scirpus
(bullrush), Sparganum (burreed), and several svecies of Potamogeton vere
found quite abundant in quiet water. Deac Stream flora was limited to
Sparganum (burreed) and Valisneria, although some Potamogeton occurred
spari gly. In the upper end of Dead Stream fine leaved Potemogeton and
Valisneria occupied the riffles. IHaymarsh and Coal Creeks were very similar
to Dead Stream,

Plankton measured from two stetions on the main river showed & volume
of 1,12 cce per cubic meter at station 3, Section IV, about 200 yards
dovmstream from Houghton Lake, and a volume of 0,96 cc. per cubic meter
immediately below county dam (station 3, section III). These sanples were
composed of typical lake plankton and the plankters undoubtedly hed their
origin in ZHoughton lLeke. A sample obtained at Station 1, Section I, right
near the dam site, had e volume of 3.52 cc. per cubic meter, which appears
to be great when compared with the above samples. However, most of the
sample contents were silt and peat, not representing any aguatic life
whatever, From preliminary exerination of this sample, it appears not to
have &s much true, living planktton in it as the semples taken near the
lake, Plankton is imsortant to young fish and usually is the source from
vihich fry derive their first food. It alsc is important in the food chains

of many fish food organisms.
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Fish are ebundent in the Muskegon River. Table 3 shows the species
taken during the survey in seines and by angling. This table is not
quantitative but shows the distribution of the forms found. Quantitative
evaluation of the fishes was not attempted, but each seine haul contained
meny small perch, sunfish, tluegills, and small-mouthed bass among the
game fish, and many common shiners, mimic shiners, spot-tailed shiners,
blunt-nosed minmows, spot-fimned shiners and Johnny darters among the
forage fishes. The coarse fish were mostly common suckers, red horse and
bullheads. Angling yielded perch and northern pike almost exclusively.
Members of the party caught pike ranging from 2-3 pounds in weight. This
stretch of river is fished for pike by sportsmen. The intensity of fish=-
ing is not heavy but quite consistent throughout the season. Fromn five
to ten fishermen were seen each time the river was traversed. It is re=
ported that the headwaters of the tributaries included in this study are
fished for trout during the early part of the trout season. Some good
catches of brook trout have been taken from the Dead Stream and Coal Creek.

A few northern pike from Houghton Lake descend the river to spawn
early in the spring according to studies made by W. F. Carbine. Since
pike seel flooded, grassy areas in which to lay their eggs, it is surmized
that this part of the river offers ample spawning opportunity, especially
when the water is high. During years when low water conditions closely
follow the spring run-off, danger of stranding young pike in the marshes
is ipminent.

Studies of scales taken from northern pike, yellow perch, pumpkinseed
sunfish and rock bass during the survey of the huskegon River and its

tributaries are summarized in Table L.



Table 3 .

The 12 ¥iles of luskegon River From Dam Site Near
Reedsburg to Houghton Lake and Its Tributaries
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Kinds and Distribution of Fish Taken From

Muskegon River
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Table L, Summary of Scale Study From
Horthern Pike, Yellow Perch, Pumpkinseed Sunfish,
and Rock Bass Taken From HMuskegon River and Its Tributaries

Average Average Average

Yumber  Standard Total Weight

Annuli of Length in Length in

Species Class Date Fish Inches in Inches Ounces
Yorthern Pike 1 8/13/39 2 13.83 1642 116
n " 2 8/16f9 2 17.8 20.5 27.96
Yellow Perch 1 8/2&/39 3 3y L1e2 046
" " 2 8/2uf 9 11 5.3 6oly 1.83

" " 3 8/2&/39 1 6.9 8.1 3452
Pumpkinseed 2 8/18/39 6 3.8 L7 1.45
Rock Bass 2 8/18/39 3 Ly 5.5 2.14
" on 3 8/18/39 2 5.3 645 3e52
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Very meager data on northern pike seem to indicate that this species
grows rapidly in luskegon River, reaching legal length in about 1.5 years.
This rate of growth is somewhat above average when compared with growth
in other places. The rapid growth rate continues beyond the second
annulus formation, as is shown by the two specimens in the two-year class.

Growth of yellow perch is average in comparison to perch in other
bodies of water. There seems to be a tendency toward crowding in the
upper part of the iHuskegon and the lower end of Dead Stream. Seine hauls
in these areas took many perch, usuaily quite smell,

The pumpkinseed sunfish and rock bass seem to grow rather slowly,
although comparison with the same species from other localities shows this
slow growth to be quite normal. Results in Table l; allow the assumption
that pumpkinseed sunfish do not reach legal size until their fourth year
at least and rock bass reach legal size sometime between their third and
fourth sunmerse

These interpretations of growth rate data are based on inadeguate
samples and assumptions made rust be conditioned by thet fact.

The flooding of the area in this drainage as proposed will create a
shallow lake the approximate extent of which is shown on the map accompany-
ing this report. Surface elevation of the proposed lake will be between
1,138 and 1,139 feet above sea level. At the 1,138 foot level about
1,15 acres (1.8 square miles) will be covered and at the 1,139 foot level
2,05, acres (3.2 square miles) will be included within the shoreline,
Haximum depth of water in the leke will be about 9 feet and this will be
limited to the region of the dam site. It is estimated that the average
depth will be arcund 2 feet or even less. The level at which the lake
will be held has not yet been determined. ZEstablishment of a suitable

level will depend on thne various uncertakings provosed for this body of

water., Practically all the bottom will consist of black peat. Some very
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limited sandy bottom patches could be exposed by scalping before the area
is flooded. It is obvious that most of the vlants now growing in the laske
basin will be unable to adapt to the changed enviromment., ithat plants
will replace them is an open question, the answer to which depends on the
characteristics of the water and soils in the new lake, Several con=-
jectures are offered concerning the probable character of the water which
is to be impounded. Analyses show thst the majority of waters rnow flowing
in the drainage are acld, contain considerable amounts of carbton dioxide
and have a tendency to be low in oxygen content. Spreading of these waters
over a peaty expanse and nullifying current action would tend to increase
the acidity and carbon dioxide and to lower the oxyzen content still further.
Fowever, wave action and increased surface area might be sufficient to
oifset the additions from the bottom., EBottom organisms and fishes needing
current in their environment will either adapt themselves to the upper
ends of the streams or perish. The fate of the remaining fauna cennot be
predicted, but it is suggested that a study of changes and replacements
be continued before and after floodirng. Requests have been made to the
game division asking that the waricus stations established during this
survey be marked by posts so they can be visited before and after the forma=-
tion of the lake., Several stations should be established on the new bottom
so that changes in character and faunal and floral invasions can be followed.
Trees now standing in the basin should be removed before floodirg if
nossibles

The future of the lake for fish and fishing carnot be predicted with
certainty at present. Ifaintenance of a constant level should better
conditions for vike spawning and the lake should cerry a fair stock of
pike to relieve scme of the fishing vressure in Zoughton lzke., However,

it is probable that a maximum nike porulation will be reached rather early
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in the lake history and fishing for this species ought to be goode Follow-
ing the early increase of pike, a decline and stabilizetion of the ecological
relationships of this species might be anticipated if the heppenings in

similar reservoirs can be used as indications of future trendse
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