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A biological survey of the Rifle River and its tributary streems, in

Ogemaw and Arenac counties, was made during the summer of 1941l. Observations

were made on fish fauna, bottom fauna, aquatic vegetation, temperatures,

flow, soil types, stream dimensions, etc,, at about 160 separate stations.

The present report is a detailed record of these observations, plus separate

management recommendations made for each section of the river or each tribu-

tary.

During the interval between the time of preparation of the first draft

of this report (in 19%1-1942) and final typing (in 1951), much has happened

in the form of fisheries work in the watershed. The Rifle River Area was

acquired by. the State partly to serve as a fisherieéfresearch area, and much

creel census data have been obtained. Many special studies of fish populations

in streams, and a summer biological survey of the lakes on the Area have been

made. Much stream and lake improvement work on the watershed has been done,

P




in part as a result of management recommendations now incorporated in the

present report. Finally the Rifle River Watershed Improvement Project has

been initiated by the Leke and Stream Improvement Section .of the Fish Division.
The present report contains only the data obtained by the 1941 survey.

It is believed that the various records which are available for the Rifle

Area end also the watershed as a whole, in this report and in other reports

and record files, will be of considerable value in the watershed development

project now undervayv.
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A biological, chemical, and physical survey of the Rifle River
and its tributaries was conducted during the summer of 1941, from
June 13 to August 18. Investigations were under the direction of
Dr. A. S. Hazzard, Dr. C. J. D. Brown and Dr. James Moffett. The
personnel of the surveyv party was composed of Fred E. Locke, party
leader; Burton P. Hunt, Fisheries Technician A; Boyd W. Walker,
Fisheries Technician A; and Ray Buller, Fisheries Technician C.

The party wishes‘ to express their sincere appreciation and
acknowledgement for the many contributions of others which facili-
tated a more comprehensive survey of the river system. We are in-~
debted to Conservation Officers--J. W. Baird and Gus Templin, and
to Mr. L. F. Oeming, Mr. Robert Foresman, Mr. H. M. Jewett, Mr. H. M.
Alexander and Mr. Biya.n Graber for the innumerable services rendered
in the field. The diary of one local fisherman proved to be of con-
siderable value in indicating certain biological changes that occurred

on the river during the seven years prior to the swrvey. Certain of

Q/The report has been edited extensively by G. P. Cooper and .
C. M. Taube. :
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these catch records are incorporated into this report. Publications
of the Michigan Stream Control Commission, and the Land Economic Survey
of Michigen, as well as the United States Geological Survey and other
federal divisions, heve been consulted to secure information relative

t0 the Rifle River watershed.

Location of Rifle River System

The Rifle River system is one of the smaller river systems in
Michigen; it has the 26th largest primary drainage area in the state.
Its origin lies in the northern part of Ogemaw County, where it flows
almost due south to the northern part of Arenac County, thence in a
southeasterly direction to its mouth on the north shore of Saginaw Bay
gbout six miles southeast of the village of Omer. The headwaters of the
river arise at appréximately 44,30 N. latitude, while the mouth lies
near the 44.00 latitudinal line. A large percentage of the Rifle River
proper runs parallel to and slightly to the west of the 84 longitudinal
line, but crosses to the east in Arenasc County befcore entering Saginaw
Bay. The mouth of the river lies in Section 10, T. 18 N., R. 5 E.,
while the origin of the northernmost tributary lies in Section 18,

T. 24 N., R. 3 E. Approximastely 25 tributaries of the system are con-
sidered worthy of intensive fisheries investigations.

The United States Geological Survey reports the area of the Rifle
watershed to be 385 square miles. Other reports have stated the area
as being 390 squere miles. We obtained & figure of 386 sguare miles,
by measuring the area on & small topographic map marked in 100 foot

contours. Only approximate elevations of the area can be given as the

A
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only available contour mep of the area cited above is difficult to read
and applies to small areas The upper tributaries of the river system
arise at an elevation between 1,000 and 1,100 feet above sea level, but
fall to less than 900 feet before reaching the main stream. The Rifle

has a more or less uniform fall from slightly less than 900 feet at its
origin in Devoe Lake to 58l feet (mean elevation) at its mouth at
Saginaw Bay. In general, the upper half of the river has a greater degree
of slope than the lower half. Variations in fall from approximately 2
feet per mile to 8 feet per mile occur in the main stream. An average
fall of 4.8 feet per mile was computed for the entire river.

Due to the irregular course of the streams and to lack of accurate
land surveys of the drainage érea, it is impossible to give the exact
number of linear miles of water within the system. It has been estimated
that the river itself is about 65‘miles long, while the system including

all tributaries has about 260 linear miles.

Geology of the drainage area

The following data for the Rifle watershed have been taken from
McNamee's (1930) report on the water resources of Michigan:

Lakes and swamps--4.5 percent of the area

Clayey till -=37.5 percent of the area
Sandy till --14.9 percent of the area
Sand R --38.3 percent of the area
Gravelly loam -- 4.8 percent of the area

The surface conditions of the drainage area within Ogemaw County are
described in the Land Economic Survey report (Mich. Land Econ. Surv.,
1923) for Ogemaw County: The county occupies an area which extends
from the Saginaw Basin Plain across and bordering till pleins and

moraines of the Saginaw-Huron ice lobe, and on to the high-lying,
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interior outwash plains. Tﬁe surface geology of the area gives rise

to a number of important physiographic land forms. There is a high plain
in the northwest townships which is fronted by a hilly belt to the south-
'east. There are rolling uﬁlands in the centresl and eastern parts of the
county, smooth rolling uplands in the southeastern townships, and a low
central plain in the south central part of the county with extensions

to the north and northwest.

From a glacial map of the southern peninsula of Michigan, the water-
shed can be separated into a number of divisions. An area covered by
moraines lies to the west and northwest of West Branch. Ground moraine
of till plain lies to the south and southeast of the morainic deposit.
Sandy drift, not definitely moranic, lies to the southeast of the ground
moraine and adjacent to the river proper. Sand and gravel plains lie
to the east of the river in both Arenac and Ogemaw counties. Three clay
areas which lie in the north central, central, and southeastern part of
Arenac County are transected by the course of the Rifle.

The soil aesociations of Ogemaw and Arenac counties are given in -
the Year Book of Agriculture, 1938, to be:

Arenac County---Toledo-Vergennes association.
Ogemaw County---Ontonagon-Trenary association.

Three bedrock surface formations of the Carboniferous Period lie
within the watershed. The Saginaw Formation underlies a large portion
of the drainage area to the south. Parma Sandstone and the Grand Rapids
group lie to the north of the Saginaw Formetion. The Marshall Formation

are found under the extremities of the northern tributeries of the water-

shed.
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The early history and development of the area composing the water-
shed is well described in the Land Economic Survey report for Ogemew
County. The history of Ogemaw County has been one of rapid agricultural
settlement, linked with the lumbering industry. From 1870 to 1890 the
lumbering industry reached its height. From 1894 to 1900 there was a
decided decline in the lumbering business and between 1900 and 1910 the
lumber jack farmer was cutting cedar and har&woOd-in winter and cultivating
his farm in the summer. Since 1910 the farmers have been unable to de-
pend on work in the woods to contribute to their support, and so only
four of the townships most highly developed agriculturally maintained
an increase in population between 1910 and 1920.

McNamee (1930) lists the principal crops and area of developed

farm lands for Arenac and Ogemaw counties as follows:

Principal Improved farm land
Crops (square miles)
Arenac County Corn, oats; rye - ko
Ogemaw County Oats, potatoes, rye 59

It has been estimated that approximately 5 percent of the watershed is
enbraced within operating drainage proJjects, of which the greater portion

lies near the mouth.

Climatic Conditions

The only station of the United States Weather Bureau, within the
watershed, is at West Branch. Teble 1 (from McNamee, 1930:117) includes
data from this station and from two nearby stations outside the watershed,

which cover periods of 28 to 36 years.
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Table 1
Normal Normal
Normal annual annual annual
Elevation, precipitation, snowfall temperature Years of
Station in feet in inches in inches degrees F. records
West Branch 973 26.0k 51.0 . y2.9 29
East Tawas 590 27.69 43.7 Lh.0 36

1,000 29.14 56.5 42.3 28

Water source, volume and velocity

Most of the water supply of the river system is provided by springs,
lake outlets, seepage, and surface runoff. A number of abandoned wells
and drainage projects also produce a small volume of water. The water
supply, with the exception of surface runoff, appears to be relatively
constant; and few, if any streams supporting game fish become intermittent
during extreme drouth conditions. From observations in the field it would
seem that tributaries in the lower part of the river system are more sub-
ject to the effects of surface runoff than those in the upper part. The
majority of large springs in the drainage area lie between West Branch
and Lupton, and contribute water to ebout four tributaries in that ares.
The water temperature of most springs was found to be 47° F. The head
waters of Crapo Creek were found to be running about 46° F. As far as
could be determined no large springs enter the Rifle River directly, al-
though temperature readingé would indicate thet an apprecizble volume of
spring seepage enters the river in the vicinity of the junction with
highway M-55. A number of small springs were observed at this point while

traversing the stream.
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The origin of the Rifle River is at the outlet of Devoe Lake in
Ogemaw County, Gamble Creek, a large tributary to Devoe Lake, is an
important factor in governing the volume of flow at the outlet. Devoe
Lake serves as a stabilizing unit in that it forms a reservoir to com-
pensate for exceptionally low water or flood conditions. The normal
flow of the lake outlet in summer is approximately 35 c.f.s. (cubic feet
per second), with a velocity between 1.5 and 2.0 f.s. (feet per second).
At a point sbout a half mile below the lake outlet, the volume of the
river is nearly doubled by the addition of Houghton Creek. There is a
more or less uniform flow from this point to about 5 miles below, where
the additional flow of several tributaries increases the volume to ebout
105 c.f.s. Numerous tributaries, including the West Branch, Silver,
Mansfield, and Eddy creeks, add to the volume in the course of an ad-
ditional 25 miles to the Alger bridge where the fiow is approximately
140 c.f.s. The velocity in this area averages about 1.5 f.s. A gaging
station at the Sterling bridge, 5 miles below the Alger bridge, has been
in operation by the United States Geological Survey since 1937. An
average summer flow of between 150 and 190 c.f.s. has been estimated from
the gaging station records of June, July, and August. A velocity of
2,1 f.s, was recorded at this station at the time of the éurvey.

Table 2 shows maximum and minimum volume records and gage heights

obtained at the United States Geological Survey gaging station (Sterling

Teble 2
Maﬁmmn Minimum Maximum Minimum

oWV, flow age helght age helght
Year Date in c¢.f.s. in c.f.s. & in fee » 8 in feet ’
1937 April 27 2,060 7.5
1937 August 16,17,30 110 1.3
1938 March 17 , 2,760 9.1
1938 July 30 122 1.6
1939 March 25,26 1,700 - 8.0 cee

1939 July 20, 22 sae 123 cos 1.k
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bridge) from 1937 to 1939. The meximum volume recorded in 1938 and the
minimum obtained in 1937 indicate that the stream is subject to a wide
range in fluctuation. The normal summer flow was estimated, from U.S.G.S.
records to be 170 ¢.f.s. The maximum recorded flow was thus about 15
times the normal, while the minimum flow recorded for the three year
period was about 2/3 normel. This indicates the presence of a rather
uniform supply of ground water and a rather heavy surface runoff. No
records are available on the volume of the river above the Sterling
bridge station during flood stages. However, from observations and re-
ports obtained throughout the course of the survey, it is possible to
arrive at several conclusions. It has been reported that the river seldom
if ever overflows its banks unless ice Jjams block certain narrow channels.
It is believed that a normal spring runoff will increase the normel summer
ievel gbout 3 or 4 feet, but ice jams may increase the height to 8 or 10
feet. A rise of 1 to 1 1/2 feet may occur during a normel summer season.
The dete in Table 3 were ccllected at a station on the Rifle River at

a point epproximately a quarter mile sbove its mouth. It is believed that

Table 3
Average Average
width, depth, Velocity, Volume in
Date in feet in inches in f.s. c.f.s.
June 15, 1941 100 23 2.8 510
August 13, 1941 93 13 2.0 192

the reading on June 15 represents the largest volume carried by the river
during the course of the survey, while that recorded on August 13 is about
a normal summer flow. Although no attempt was made during 1941 to secure
volume records during minimel flow, it is believed that drought conditions
which prevailed in the early part of the summer would have resulted in a

very low figure if a record had been made during the latter psrt of July.
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Methods of survey investigations
General

State Highway and Conservation Department meps of Arenac. and Ogemaw
counties were used as é guide for field investigations. In many instances
the maps were in error in regard to stream locations, and necessary cor-
rections were made by the field parties. It is believed that the maps of
the Rifle System, which eccompany this report, are fairly accurate. On the
corre;ted,maps the New York System was used in assigning each tributafy a number,
In the present report the tributaries are referred to by number and by name
(for those which are named).

The plan of the survey was to make detailed examinations of small and
representative areas of the river and its tributéries, and general obser-
vations over the entire river and all of its principal tributaries. Thus
in the present report the discussions and tables dealing with food coﬁditions,
cover, bottom types, vegetétion etc., will represent average conditlons as
well as detailed information on relatively small areas..

Initial survey work was started at the mouth of the river, and sub-
sequent investigations were continued toward the source. A truck and boat
trailer permitted all operations to be conducted from two base camps, one-
in the lower half of the drainage system, and one near Devoe Lake. The
entire length of the river was traversed by meking short floats of 3 to 7
miles in a small rowboat. With the exception of a few small streams, all
tributaries were traversed throughout most of their iength. The extent of
investigation on tributaries was usually determined by their size, ac-
cessibility, and to some extent local reputation as fishing streams. Field
data on tributaries were obtained in a manner comparable to that for the
river, except that they were traversed by wading or walking along the banks.
It was found that, by starting at the origin of the tributaries and working
downstream, more significant maximum temperatures were obtained on the lower

portions since they were obtained at & later hour of the day.
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Fish collecting

FEquipment and methods used in fish collections included:

- 3 x 10' common sense seines

- 3x 6 ' common sense seines

- 5' x 14", 1/2" tied seine

5' x 25', 1/4" tied bag seine
5' x 100' bag seine

25' trammel net

100' experimental gill net

4' fyke net

stream trap net

Equipment:

FHFHHFHFHPW
]

Seining with & 10-foot common sense seine and a 25-foot bag seine proved
to be the most effective methods of collecting forage and small game fish.
Larger seines and trap nets could not be used efficiently due to the high
velocity of the stream. In addition to collections made with nets and
seines fish were taken by set lines, spearing with a jack light, dynemite,
live~bait fishing, fly castihg, plug casting, and hand fishing. Set lines,

angling, and blasting proved most affective in taking larger game fish,

Bottom samples and vegetation

Bottom semples were collected at individual stations by one or more of
three methods. The stream bottom saméler was used dquite extensively in
most of the gravel areas. A Peterson dredge was used at the beginning
of the swurvey, but later sbandoned because of excessive weight involved
in its transportation. It was found that most areas of stream could be
sampled by the st;eam bottom sampler or by a fine-mgsh sorting screen.

In addition t& the regular bottom sample collections many areas were ex-
amined by making observations on rubble and othef larger objects found
in the stream. In gereral, a large series of bottom samples was collected

and examined to determine the relative abundance of the different types of
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organisms present at each sampling area., The conventional methods of
making detailed counts and volumetric measurements were dispensed with,
in order to examine a larger series of samples and thus cover a greater
area., Faunal counts were made where the abundence of submerged aquatic
vegetation was considered a contributing factor in the food supply.

The following classification has been used to designate the abundance
of the different bottom orgenisms: 1, very abundant; 2, abundant; 3,
numerous; 4, common; 5, few; 6, rare.

Repreéentative semples of all species of aqﬁatic plants observed in the
river were preserved, and verifications of identifications were made at a
later date in the laboratory. In the inventory of aquatic plants, par-
ticular emphasis was placed on recording the extent of the bottom covered
with vegetation, the density of plant beds, and the role of weed beds
as cover for fish and fish-food organisms. Changes in the flora of the

river system from mouth to source were noted.

Chemical conditions

The proper management of any body of water relative to the produc£ion
of game or commercial fish requires an invgstigation dealing with a number
of chemical constituents. Although it is not always possible to alter the
chemical content of water, the lack of information regarding thE particular
phase of fisheries research often leads to improper management and losses
through undesirable planting. In general, chemical investigations of water
from a fisheries point of view have been reduced to a minimum to obtain
the most pertinent informetion in the least amount of time. All natural
waters have dissolved in them certain gases and minerals which msy be
either harmful or beneficial to aquatic animal life. Fish usually'tol-

erate a fairly wide range of chemical conditions. However, excessive
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concentrations or lack of a certain element or compound may result in
death or poor condition, while the presence of minute quantities of a
toxic material may cause mortality. The optimum concentrations of dis-
solved substances in weater for most species of fish are known only in a
general way.,
Water in lakes and streams is derived from three major sources;
rain water, ground water, and surface runoff. Rain water is relatively
wuniform in composition and lacks certain minerals which normally occur in
most ground water. The dissolved matter in ground water and surface runoff
depends to a large extent upon the chemical composition of the s0il or rock
formatiomrs from which it comes,
In a general survey the fisheries biologist is interested in
obtaining information on the amecunt of oxygen, carbonates, hydrogen-ion
and the presence or &bsence of cérbon dioxide in water.
Waters of certain large springs lacking oxygen will not support
fish life until they have been aerated in éome natural or artificial
way, Thus the ebsence of one chemical element mey make the water untenable
for fish life. Although the depletion of oxygen in unpolluted stream
water is quite rare, it often occurs in the lower portions of certain
stratified lakes. The minimum oxygen concentration ordinarily tolerated
by trout is approximately 3 to 4 parts per million. Large concentrations
of this element which would be lethal to fish life do not occur in nature.
Small amounts of carbon dioxide esre essential for aguatic animal life
while an excessive accumulation will result in death. Large concentrations
of this gas are never found in unpolluted aerated streams. The acidity of
water is expressed as a pH value, and is determined by the free ‘acid present

in the water. A pH reading of 7.0 1s considered as neutral, while figures
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above this are zlkaline and those below are acid.v The rénge of pH tol-
erance of most fresh-water fish is at least from k.5 to 9.5. The smount
of certain bound carbonates (the union of carbon dioxide and calcium or
magnesium) determines the hardness of water. The methyl orange test -
measures the concentrations of these compounds, and figures of the methyl
6range reading expressed in parts per million are thus used to designate
the hardness of water. Waters having a low methyl orange reading (0 to 50)
are said to be soft while those having a relatively high readingv(lso to
250) are classified as hard. Calcium and magnesium are necessary for
plant growth which in turn determines to some extent the well being of
aguatic animal life. 1In general, soft and exceptionally hard waters are
s&ld to be less productive than those having a methyl orange reading

of between 50 and 200 ppm. As a rule, streams are more subject to rapid
chemical changes than lakes, due to the extreme fluctuations in the volume
of the different water sources. When normel stream levels are increased
by rain water or snow water, certain chemical changes such as the lowering
of the methyl orange reading may be expected. Results of the chemical
analyses of the waters of the Rifle River system are represented numerically

in tables or by limited discussion.

Stream flow and temperature

Volume and velocity measurements were made by the timed-float method
in most instances. In certain areas where conditions would not permit ac-
curate measurements, the flow was estimated.

The extent of the watershed made it impossible to examine all the
questionable trout water at critical periods during warm weather. A number
of maximum and minimum temperature readings were made on different portions

of the river. Water and air temperatures were recorded at various times of
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the day in areas or portions of the stream investigated. Three sections
of the river were exemined over an eight-hour period to determine daily

fluctuations in water temperature.

Pool classification

Pools of the various portions of the river and of its tributaries
are evaluated according to the classification outlined by Drs. Hazzard
and Brown (See literature cited) in the Institute for Fisheries Research
"Outline of Survey Methods." Certain ph&sical characteristics of streams
are not clearly expressed by this pool clssification. Thus, brief des-
criptions of the physical features of stream sections are given in ad-
dition to the pool classifications. The system of‘pool classification
is as follows:
Size:
1. Pools having an average width or length much greater than the

width of the stream.

2. Pools having a width or length equal to the width of the stream.

3. Pools much narrower or shorter than the stream width.

Type: |

1. Deep (2 feet or more), exposed pools containing a great luxuriance
of aguatic plants harboring a rich fauna; or deep pools with abundant
shelter (overhanging banks, logs, roots, boulders) much drift or
detritus, shaded by forest cover or shrubs.

2, Pools intermediate in depth, shelter, plant abundeance, etc.

3. Shallow exposed pools without shelter and without plants; scouring

basins.
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Frequency:

1. More or less continuous pools--sbout 75 percent to 25 percent
relation of pools and riffle areas.

2. Rather close succession of pools end rapids--approximately 50-50
relation.

3. Pools infrequent with long stretches of swift, shallow water between--

pools making up 25 percent or less of the total stream area.

If we let S refer to size, T to type, and F to frequency, then it is
evident that a combination of 8; - T} - Fy ‘wouid be the highest rating
and 53 - T3 - F3, the lowest. Likewise various other combinations may
be roughly recorded as intermediaete, although they are not necessarily
of equal value. However, a more detailed evaluation would be too compli-
cated to undertake, in view of the purpose for which the outline is intended.

In case of heavily fished streams which are worked intensively,
it is a good practice to make an actuzal count of the pools per mile of
stream, classifying them as to size and type. Such a count may explain
the high or low productivity of the stream and indicate definitely the
amount of stream improvement needed.

Divisions of stream system

To facilitate the interpretation of bidlogical, chenicel and physical
data it seemed advisable to separate the watershed into a number of parts.
Thus each of the major tributaries is considered as a unit separate from
the Rifle River, and is subdivided into a number of sections. The river
has been divided into three sections, of which the dividing lines are
somewhat arbitrary but tend to define natural divisions based on physical

characteristics. Starting at the mouth the first section of the river has
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been designated as I, the second as Section II, and the third as Section
JII. The three sections of the river are sach further subdivided into
three portions. A mep showing the three sections and their respective

portions accompanies this report.

Survey data and discussion

Rifle River
Section I
Section I includes a@bout 30 miles of stream and exméndsfrom the
mouth of the river to the Alger bridge. The lower portion of Section I
extends from the mouth to Townline Creek. The central portion extends
from Townline Creek to the Sterling bridge (Eighway M-70). The upper

portior. is from Sterling bridge to the Alger bridge.

Volume and velocity data

The volume and ﬁébcity of Section I have been discussed in some detail
in the preceding general discussion of the watershed. The volume of flow
through this section is increased about 25 percent as indicated by two flow
measurements. A reading of 141 c.f.s. obtaihed in the upper portion was
increased to 192 c.f.s. in the lower portion. Velocities from 1.5 to 2.8
f.s. were recorded, and it is believed that the normal summer velocity for
this section would be about 1.7 f.s.

Widths and depths

Widths in the lower portion of Section I range between 80 and 100 feet
with depths varying from 6 inches to 3 feet. The central portion averages
about 70 feet in width, ranging from 60 to 80 feet, and the depths vary

from 8 inches to 2 1/2 feet, the average being about 18 inches. The upper
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portion is from 70 to slightly over 100 feet in width, and between

6 inches and 4 feet in depth.

Bottom types

Section I 1is characterized by shifting sand bottom in about 95
percent of its area., There are a few gravel and rubble riffles, confined
mostly to an ares immediately below the Alger bridge, where good pool and
riffle formetions exist. Muck and silt deposits occur along the banks and
eddies of river bends, but are few in number and limited in area. Some
muck and organic detritus were found under beds of rooted vegetation.

It is believed that the area of bottom covered by rooted vegetation
is considerably limited by the smothering or grinding action of shifting
sand. This undesirable effect of sand deposition was markedly shown

at the lower margin of certain plant beds. Beds of Potamogeton pectinatus,

the verisble pond weed, 2 feet in width by 2 1/2 feet in length were us-
ually covered to some extent. The sand appeared to be deposited on the
downstream side as the force of the current was reduced by the resistance
of the plant growth. The rate of accumulation of sand on plant beds was
not observed. However, any object of a size sufficient to retard the
current had & small mound of sand built up immediately below. it. Tﬁe
supposition is that plant beds produce similer results.

Pools

Pools in the lower portion of Section I are few in number and in-
variably fall in the class S3-T3-F3. Pools in this portion of the section
usually occurred at points where the river made sharp turns and the con-
centrated current prevented the accumulation of .sand and silt. These

pools were generally small, with a width of less than half the stream.
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The middle portion of Section I has a number of pools of the S2-
T2-F3 class, which were separated by long stretches of flat water which
do not fall within the classification of pool or riffle. These areas
are definitely not riffles and yet the veolocity and physical properties
of which they are characterized do not conform to that of a pool classif-
icetion. In general these areas are canal-like stretches of water much
longer than the width of the river, with a velocity of 1.0 f.s. or more and
a width comparable to the average width of the stream in the particular
region. Depths vary from 10 inches to 2 feet and cover is very poor,
with the exception of a few plant beds or an occasional boulder. The
bottom type is usually sand, but rubble and boulder combinations are some-
times present. Such canal-like bodies of water are known to the angler
as "flat water" and are usually passed over in fishing. These areas

re at the most only fairly productive, and would certainly be classed

s

as undesirable hebitats for larger game fish.

Pools in the upper part of Section I are more mumerous and occasionally
reach a depth of 6 feet. There is also an increase in the amount of cover,
which is formed by exposed roots, deadheads, cut-banks arpd log-jams. The
bbttom is mostly of rubble and boulders upstream near the Alger bridge,
but is mestly sand in the downstream area above the Sterling bridge. The
pools in the boulder snd rubble area are shallow and canel-like, but be-
come progressively deeper es the sand replaces the rubble and boulder bottom
type. An averege classification of the pools in this portion of Section I
would be S2-T1 and 2-F3. 'A

Fish spawning grounds

There are very few gravel riffles in the lower portion of Section I,

and it is believed, that these few areas contribute very little to the
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reproduction of geme fish or to the production of fish food. The
central portion of Section I has some excellent gravel spawning areas,
but here again the percentage of this bottom type is relatively small
and it is doubtful if it is sufficient to meet the spawning demands of
a good population of smallmouth and rock bass.

The upper portion of Section I has some excellent gravel and rubble
riffles, most of which lie in the extreme upper end. The number of small
and adult warm-water geame fish found within this area would indicate that
natural reproduction is adequate for this portion.

Shade and cover

The river banks in the lower portion of the section have been cleared
of trees and shrubs to a large extent, thus reducing the shade to a mini-
mun., Cover is also very poor in this area. With the exception of a few
plant beds and deadheads, this portion is rather open and exposed.

The middle portion of the section is mostly forested along the river
banks and the stream is well shaded. There is a definite improvement in
the cover in this portion as compared with that below, although on the
whole the quality and quartity would only be considered fair. Theré is
little cultivation adjacent to the stream.

Certain pearts of the upper portion have adequate cover while in others
it is entirely lacking. Large boulders form the bulk of the cover below
the Alger bridge, but farther downstreem logs, deadheads, exposed roots,
and cut banks are more common. In general, the pools lying within this
portion are well supplied with cover.

Color and turbidity

The Rifle River in Section I is colorless during normal flow, Ex-

ceptionelly high turbidity may accompany a heavy run-off. A Secchi disk
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reading of 8 inches was recorded on June 15, 1941 in the lower portion
of the section, approximately 24 hours after a héavy rain which appeared
to be uwniformly spreéd through the watershed. -
Temperature
Daily maximum and minimum water temperatures were ‘recorded at a
station just sbove the Sterling bridge (which separtes the middle and

upper portions of Section I) from June 20 to August 13, 1941 (see Table 4).

Table L.

Daily maximum and minimum water temperatures (degrees F.) taken on the Rifle
River at the Sterling bridge, (T.19N., R.4E., S. 5) from June 19 to August 13,

1941, :
June July August

Date Maximum Minimum Maximum Minimum Maximum Minimum
1 78 T3 T8 70
2 72 70 80 68
3 - 70 65 80 70
4 T2 62 82 72
5 .. .. 82 70
6 .o - .. 76 66
7 72 68 76 6L
8 72 66 4 68
9 - , Th 68 76 70
10 i 67 78 72
11 : T 68 ' h 68
12 70 65 4 68
13 T2 65 72 60
14 4 6l .. ..
15 4 66

16 h 68

17 70 62

18 70 65

19 .- .o 68 62

20 78 75 67 58

21 78 4 68 - 62

22 s T0 0 . 64

23 7 5 T6 70

2k 7 5 T8 T2

25 79 76 80 Th

26 80 78 80 76

27 81 78

28 79 7 82 76

29 .. 82 76

30 82 4
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A maximum water temperature of 82° F;, was recorded on five different days
which included one three-day period. Temperatures of 80 and 81° F., were
recorded on an additional seven days. The average of the daily maximum
temperatures for the period was 75.6° F. Minimum daily water temperatures
exceeded 75° F., during two hot spells. Similar high water temperatures
probably occur some distance above this station as only a few small tribu-
taries énter the river between this station and the Alger bridge.

Froﬁ.the temperature readings in Section I it is obvious that water
temperatures remain above the toleration point of trout for comnsidersable
periods of time during normal climatic conditions of the summer months,
and therefore this section is not adepted to the maintenance and provrsagation
of any of the three species of trout found in Michigan.

The tributaries which enter the river in this section do not have

vmore than a minor influence on the temperature of the stream because of
their small size. Although cold water from spring fed tributaries mey
have an effect at the point of entrance, meking it possible for a limited
number of trout to remain in a restricted area, this is believed to be of
little importance in Section I of the river., The pool at the mouth of
Bear Creek is an example of this limited condition.

Chenical characters

The hydrogen-ion concentration of the water in Section I was found
to be consistently alkaline. One reading, pH 8.0, was obtained during
a heavy runoff, but later checks indicated that a rather consistent pH
of 8.4 prevailed. Tests for free carbon dioxide were negative. Dissolved
oxygen ranged between 7.6 and 10.5 which is well above the minimum required
by trout. Phenolphthalein alkalinity expressed in parts per million ranged
from 3.0 to 7.0, in this section. Methyl orange alkalinity tests gave

values of 156 to 174 p.p.m. (see Table 5.).
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Table 5

o o
[ ] o
rz o - @ r-l'lrgf . o rg .
Station, date %" E’%)E- 288 8¢*&
(1941), time, Temperatures age LEe 9¥a HOoA -
weather Air Water RO =20 Mo OTH 2
Bridge 1/2 mile above
mouth (T19N, RSE, S.36)
June 15, 1:30 p.m.,
cloudy 62 61 7.6 163, 5.0 0.0 8.0
Bridge 1/2 mile above
mouth (T19N, RSE, S.36)
August 13, 11:30 a.m.,
clear 67 68 9.9 156. 7.0 0.0 8.4
Two miles above mouth |
of Townline Creek (T19N,
R4UE, S.2) August 13,
2:00 p.m., clear - 70 66 10.5 166. 7.0 0.0 8.4
Sterling bridge
(T19N, RLE, S.5)
June 19, 4:00 p.m.,
clear 85 73 9.4 17k, 3.0 0.0 8.4
Aquatic plants
Submerged aquatic vegetation in Section I is not extensive, and the
total area of the river bottom covered with rooted plants is very small.
In most cases the plant beds are rather dense but are restricted in size and

limited in number. Sago pondweed (Potamogeton pectinatus) was the pre-

dominant plant in the section. Waterweed (Anacharis canadensis), clasping-

leaf pondweed (Potamogeton Richardsonii), stiff water crowfoot (Ranunculus

longirostris), flat-stemmed pondweed (Potamogeton zosteriformis), and large

leaf pondweed (Potamogeton amplifolius) follow in order of sbundance.

total of 23 species of submerged and emergent aquatic plants were recorded

for the section. In most cases submerged aquatic plants were restricted to
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areas of quiet, shallow water along the shores. However, P. pectinatus
was often found in fast water and in some cases on riffles. The shifting
sand bottom predominating in this section most assuredly plays an important
role in limiting the distribution and abundance of the submerged aguatics.

| It would appear that the food and cover produced by the aquatic plants in
this section are of limited value to the game fish population.

Fish-food organisms

The sbundance of the different fish-food organisms and the total
productivity of the section are definitely related to the types of bottom
soil. Four bottom types were represented in Section I, namely: shifting
sand, gravel and rubble, vegetation and trash, and a more or less stable
sand-silt combination. Shifting sand, the predominané bottom type of
Section I, is very poor in the production of.fish-food. A few midge
larvae and an occasional smell ciam were the only organisms found in this
type of bottom. Gravel and rubble were about average in richness, and
produced the following organisms in large numbers: Mayflies, midges, caddis
flies, and stone flies. The sand-silt bottom type was also average in
richness, midge larvae and Mayfly nymphs being the predominant forms. Beds
of vegetation and drift piles harbored a good number of snails, and insects
such as caddis larvae, and Mayflies.

Crayfish appeared to be well distributed in the rubble and gravel riffles
as well as in vegetation beds and drift piles.

Since shifting sand compromises a large percentage of the total bottom

area of Section I, this section is poor in the production of fish food organ-

isms.
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Fish in Section I

Fish collections in Section I were made by seining and angling.
Angling proved the more satisfactory in collecting larger game fish.
It was found that, by seining alone, a fair sample of ccarse, forage
and small game fish could be obtained, but due to the physical properties
of the stream larger game fish were seldom taken. Thus it was necessary

to supplement seine hauls with another collecting method to get a repre-

sentative sample of larger game fish. Game fish taken by angling and other

fish taken by seining are considered collectively for each station.

Eight collecting stations in Secfion I were sampled between June 16
and 23, The collecting stations are nﬁmbered consecutively upstream,
starting with No. 1 near the mouth (see Table 6 and map).

A totsl §f k7 species of fish were collected in this section during
the course of the survey. In addition, the swelt was reported, and the
carp was observed, meking a total of 49 species, as listed in Table 6.
Local reports were that smelt are taken arcund Omer at the time of the
spring run. The‘36‘species of fish collected at Station 1 represent one
of the largest collections ever recorded in the state of Michigan, in
terms of number of species. The total of 49 species is probably in-
dicative of a transitional area between lake and stream forms as well as
between cold- and warm-water forms. Although cold- and warm-water fish
were found in this section, the latter predominated, thus showing a de-
finite correlation between fish fauna and high temperatures. The two
trout recorded for the section were taken about the middle of June when
water temperatures were in the low seventies. Game fish in this section
have been listed as to order of abundance in Table 6. The bulk of legal

game fish found here appears to be present in the upper portion. Rock
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Table 6
Fish species, and their relative abundance, in Section I (from Alger bridge to the
mouth) of the Rifle River as determined by collections and observations at eight
stations. Stations numbered consecutively from mouth upstream, see map. OFf species
collected: P = predominant form, A = abundant, VC = very common, C = common, F = few,

R =_rare, and VR = very rare. Rep. = reported as present. Ob. = obs but
collected. y P P P observed, but not

Station Relative’

Station1 2 3 & 5 &6 7 8 vrecords sabundance

Game fish
Rock bass P P P P Ob.P P P 8 1st. in abun.
Smallmouth bass F F - F - ¢ C C 6 2nd. in abun.
Perch C - C C - - - - 3 Common
Northern pike - - - F - ¢ F - 3 Few
Brown trout - - - - - - VR - - 1 Very rare
Rainbow trout - - - - VR - - - 1 Very rare
Pumpkinseed R - F - - « « = 2 Rare
Smelt Rep. - - - - - - - Reported
Coarse fish
Common white sucker P P P P - P P P T 1st. in abun.
Hog sucker A VC - vC - VC C - 5 2nd. in abun.
Golden redhorse C C - C - C C - 5 3rd. in abun.
Greater redhorse C - - C - - - - 2 Few
Northern redhorse - - - C - - - - 1 Few
Northern black redhorse F - - C - - - C i Few
Yellow bullhead F - - - - - - - Few
Brown bullhead F - - - - - - - 1l Few
Forage fish
Common shiner A P P P - P P P Z 1st. in abun.
Rosyface shiner P A - A - VC VC VC 2nd. in abun.
Hornyhead chub VO F - € - VC VC VC 6 Er . in abun.
Creek chub vc ¢ F C - VC VC VC 5 4th. in sbun.
River chub c ¢C - - - VC A VC T 5th. in abun.
Brassy minnow c ¢C - F - F P - 2 Few
Brook stickleback C F C C - - - - Few
Blacknose shiner VR - - - - F F F 4 Few
Barred fantail cC F - C c ¢C c ¢ T Common
Johnny darter V¢ - T ¥y - C ©VC ¢ ? Common
Channel darter c F - ¥ F C F C Common
Blackside -darter vc - € ¢C - C ¢ - 5 Common
Iowa darter R - - - - - - - 1 Few..on
Logperch c F - F - - - - g Few
Rainbow darter - F - C ¢ € ¢ ¢ Common
Blacknose dace - - - - - R A F 3 Few
Stoneroller VR - - - F - - R = i Few
Banded killifish R - - - - - - - Rare
Lake emerald shiner C C - F - - - - 3 Few
Spottail shiner vC - - - - - - - 1 Rare
Spotfin shiner C - - - - - - - 1 Rare
Mimic shiner R F F - - - - - 3 Few
Fathead minnow R - F - -~ - - - 2 Rare
Western mudminnow C - C C - - - - 3 Common
Tadpole madtom R - - - - - - - 1 Rare
Michigan brook lemprey éamocoetesg - ¢ - ¢ C¢C ¢ ¢ - 5 Common
American brook lamprey (ammocoetes) - - - - C - C - 2 Few
Longnose dace - - - - - - R = 1 Rare
Bluntnose minnow C - F C - - - - 3 Few
Stonecat R - - F - - F - 3 Few
Obnoxims fish

s - - - - C - Predominant
ggg.plampmy (ammocoetes) - F - - F - . - Fre
Mud. pickerel - - F - - - - - Rare
Total species at each station 36 21 1% 28 8 21 26 15
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bass and smallmouth bass are the predominent forms. Great northern pike
were collected in a few deep pools and observed in a number of others.
Although perch were quite common in Section I, it is not one of thé,leading
geme fish of the river. A table representing the growth rates of the game
species of this section will be included in a summary of the three msjor
divisions of the river.

Forage fish, including many specles, were found to be rather abundant
in this section of the river. It 1s believed that the existing forage
crop is of sufficlent size to support a larger number of geme fish than
was present at the time of the survey.

Information on the history of fishing in this section/iixher con-
fusing, due to conflicting feports. However, it is believed that some
trout fishing has been offered by the upper portion of Section I, as re-
ports on this area seem to be in agreement that large brown and rainbow
trout are taken between the Alger and Sterling bridges. For the seven or
eight years prior to 1941, a few large rainbow trout were reported caught
by live bait anglers in the vicinity of Omer. These may have been spawning-
run fish from Lake Huron. The.first observed smelt run occurred on the
lower Rifle about 1938, and apparently the runs increased considerably up
to 1941,

Sucker pnetting in the lower section of the Rifle iasrbeen permitted
for a number of years, and serves as a combination sport and fbod fishery.
The fish taken include the common white sucker and several species of red-
horse, in spawning runs from Lake Huron. About 25 to 30 dip nets are in
operation intermittently between the first of March and the fifteenth of
May. In the spring of 1941 the heavy run occurred between April 2 and

April 10. No records could be obtained regsrding the pounds of fish per
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net per season, but there have been reports that a single evenings
catch may run as high as several hundred pounds. Although it has been
reported that some fish/:gid to commercial dealers, most of the catch
is utilized as fresh fish or smoked by the local netters.

The AuGres River, lying sbout 15 miles north. of the Rifle, hes a
fair-sized run of rainbow trout out of Lake Huron. Records for tﬁe past
year reveal a correlation between the time the suckers ruﬁ in the Rifle
and the rainbow trout run in the AuGres. It might be expected that
spawning-run rainbows in the Rifle would be taken occasionally in the sucker
nets, yet no evidence of this could be obtained. A feﬁ rainbowswere re-
vported caught, and returned to the river, by the sucker fisherman using
hook and line in the same area.

Rifle River

Section II
Section II includes about 10 miles of stream, extending from the

Alger bridge to the Iron Bridge Rapids. Through this section there is

2 marked change in the physical and biological properties of the river.
It is en area in which both warm- and cold-water fish are found, and will
be designated as wmarginal trout water. It is emphasizéd that no sharp
line of demarcsetion can be drawn between habitats of warm-water and cold-
water species, but rather an overlapping may occur.

Physical Properties

Physical factors such as depths, widths, bottom types, and cover
show wide variations in this section. Certain areas of the section re-
semble parts of the river either zbove or below, while other portions,
such as the oxbow (See Fig. 1), are unlike any other part of the river

system.




Figure 1. Oxbow of Rifle River above Island Rapids; photo taken from an elewvation of 3,000 feet.
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Volume and velocity

The volume of the river in this section is similar to that of the
upper part of Séction I. Within Section II some fiow is added by several
small tribﬁtaries. Velocities within the section ranged from 1/2 f.s.
in the oxbow to 2 1/2 f.s. in the repids. These are approximately the

maximum and minimm velocities recorded for the river.

Widths and depths

Widths in the area vary from 50 to 110 feet, the average being
about the same as in other sections of the river. The widest portion
is in the region above the Alger bridge (See Fig. 2). In the region of
the oxbow the river ranges between 50 and 60 feet in width.

Depths range from 6 inches to 8 feet. Maximum depths for the river
are found within the oxbow and centrel portion of the section.

Bottom types

The bottom types of Section II are quite diversified and range from
solid bed rock to silt. Gravel, rubble, and boulders predominate in the
lower portion, and certain small areas havé a sand bottom. It is believed
that under certain conditions the gravel and rubble substrata may be
covered with sand from time to time, depending upon fluctuations of wafer,
volume and velocity. This fact was revealed by the presence of exposed
boulders and rubble in sand areas. It was found that, 1n many places
having these exposed boulders, the rubble and boulder substratum was
covered by from 4 to 8 inches of sand.

The middle portion of Section II is predominsently sand and silt. In
several large, deep péols, scoured out by the current, there was rubble

and gravel.
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The bottom types of the upper part of Section II are sand, gravel,
rubble, and a sand-silt combination., On the whole the predominant bottom
types in this portion were of sand and the sand-silt combination. The
abundance of gravel and rubble riffles in this portion apparently contri-

butes much to the productivity.

Pool classification

The lower portion of Section II has many canal-like stretches of
water, similar to thbse described for Section I. Fair cover is provided
by a large number of exposed boulders. Good pool and riffle formations
are to be found for some distance above the Alger bridge, but on the whole
the pools of the lower portion would fall in a ciass of 82 T2 F3.

The middle portion has pool formations quite unlike those found in
other parts of the river. It is within this part that the dead water,
locally known as the oxbow occurs. In this area the water appears to be
impounded by the exposed bed rock of Island Rapids, although several
gravel riffles separate the long deep pools. The pools are rather uniform
in width and depth with an abundance of cover throughout. Pools in this
portion have been classified as 52 Tl F1,

In the upper portion of the section a number of good pools are found
interspersed with canal-like stretches. A general pool classification of
the upper portion of the section would be S2 T2 F3.

Shade and cover

Shede is rather dense throughout Section II, although certain small
areas in the extreme lower end are pastured and somevhat open along the
banks, The steep eroding banks found in the central portion of the section
apparently do not support & good plant growth adjacent to the stream, but
it is believed that they protect the water from the direct rays of the

sun throughout the greater part of the day.
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Cover in the lower portion is composed mainly of boulders. In some
pools other types of cdver such as cut-banks, dead-heads, and water-logged
brush are to be found. The central portion has an abundance of cover which
is well distributed in the long deep pools. Exposed roots, cut-banks, and
dead-heads appear to be about egqual in abundance. The upper portion has &
falr amount of cover in the form of boulders, cut-banks, snags, and dead-
heads.

Color and turbildity

Color and turbidity of the water in this section are guite compsarable
to the conditiors described for Section I. Through general sobservations

it is believed that Section I becomes slightly more turbid.

z

Temperature

A maximum temperature of 81° F., was recorded for this section, in
the lower part of the oxbow, during the latter part of June. Daily maximum
and minimum water temperatures for the first 2 weeks in July averaged T4°
and 67°, respectively.

A series of hourly temperatures was recorded during a 10 hour period
on August 6, 1941 at the Alger bridge in the lower end of this secticn, to
determine the dally fluctuations that occur with known air temperatures,
These and comparable data for other stations on the Rifle system are given
in Table 7, and showr graphically in Figure 3. Although the graphs in
Figure 3 do no£ represent maximum temperetures for the summer, they serve
to demonstrate the great fluctuation in water temperature brought about by
chenges in air temperature. The night of August 5 to 6 was unusually cocol,
and the following day was a fairly hot one. - These two circumstances re-
sulted in considerable fluctuation in water tewperature. In addition to the
Alger bridge series, the other water temperatures recorded in Table 6 and
Figure 3 were obtained from 3 stations on the Rifle River in Section III

and one station on Houghton Creek. They show the relationships of air and

water temperatures in these parts of the system.



Hourly air and water temperatures in degrees Fahrenheit from morning to evening on

Table 7

August 6, 1941 at four stations on the Rifle River and at Houghton Creek at its mouth.

Alger bridge

M~-55 bridge

At Jewett Ranch\¥/

Above mouth of
Houghton Creek

Houghton Creek

Time Air Water Time Alr Water Time Air VWater Time Air Water Time Air Water
T:30 59 62 T:25 61 62 T:45  67.5 71 7:50  67.5 57.5
8:00 65.5 6l 8:30 1 63 8:25 68 63 8:45 68 T2 8:45 68 57.5
9:00 T0 65 9:30 15 6k 9:30 TO 63.5 9:k5 70 73.5 9:k5 70 58
10:00 6 67 . 10330 5 66 10:00 T1 N 10:45 175.5 75.5 10:45  75.5 59
11:00 T7 69 11:30 T7 69 11:00 76 66 11:45 76 T7 11:45 76 59.5
12:00 78 71.5 12:30 78 .5 12:00 78 67 12.45 79.5 78.5 12:45 79,5 61 ‘
‘ 1:00 79.5 73.5 1:30 79 T2 1:00 80.5 68 1:45 81 80 1:45 81 62 w
2:00 80 5 2:30 80.5 N 2:00 80 69 .o cee '
3:00 82 76 3:30 T9.5 T2~¥% 3:05 T9.5 TO 3:00 T79.5 81 3:00 T79.5 63
k:00 81.5 T7 4:30 80 73.5 4:00 T79.5 70.5 3:55 T79.5 81 3:55 79.5 63.5
5:00 80 7 5:30 75 T3 5:05 76 T1 5:00 76 80.5 5:00 76 64
6:00 79 5.5 6:30 73.5 2.5 6:00 T73.5 T7T0.5 5:55 T3.5 19.5 5:55 T3.5 ol
. . 7:15 69.5 69.5 7:00 69.5 79 7:10 69.5  63.5

N Station 1s approximately 1/% mile below mouth of Houghton Creek.

H¥
N Reading probably in error, one or two degrees,
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Figure 3. Hourly temperatures of water and air at four stations on the
Rifle River and one station on Houghton Creek at its mouth, on August 6,
1941. Data are from Table 7. Air temperatures are averages for the
several stations.
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At the Alger bridge station the hourly rise in water temperature
was almost in direct proportion to that of the air, whereas at the Jewett
Ranch station and in.Houghton Creek there was a considerable lag in rise
of water temperature., Houghton Creek has cold water, and its entry into
the Rifle River above the Jewett Ranch accounts for the relatively cool
water temperatures at the Jewett Ranch station. Further comments on the
data of Table 6 and Figure 3 are given in a following discussion of Section
IIT of the river.

Chemical characteristics

The data obtained from chemical analyses of the water in this
section show no undesirable factors to be present. Essential elements and
compounds were present in quentities well within the range of the species

of fish present In the area.

Table 8

Chemical conditions in various stations in Section II

g,
: : <y g
S
-« B . [e] o
g~ 2D "
-~ o i & 1~ a3
Location, date Temperatures O o E? D 9 g g )
(1941), time degrees F. vy ¥4 e¥ no ”
Alr Water mOo =0 o O ©
Alger bridge
August 13,
4:00 p.m, T2 70 12.0 162 10.0 0.0 8.k
Greenwood bridge
Auvgust 13,
5:00 p.m. 66 67 10.3 173 8.0 0.0 8.k
Iron bridge
June 25,
9:45 a.m. 79 66 8.6 17k 10.0 0.0 8.0
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Plants

There are relatively few plant beds in this section of the river.
The species found here were much the same as those of Section I, except

that, sago pondweed (Potamogeton pectinatus) was replaced to some extent

by another pondweed ( Potamogeton vaginatus) on the gravel and rubble

riffles. Waterweed (Anacharis canadensis) and stiff water crowfoot

(Ranunculus longirostris) sre present in large beds, but are limited to

sand and silt areas along shore. Other plant species are rare. It is

believed that the few weed beds in this section are of little value as

cover for trout.

Fish food organisms

The productivity of Section II 1s somewhat better than that of
Section I. Also, there appears to be some increase in the number and
volume of organisms from the lower to the upper part of Section II. This
upstream increase in bottom organisms is correlated with the appearance of
riffles with gravel and rubble bottom. However, the difference between
Sections I and II in food organisms is rather slight. Section II is rated
as only poor to fair. Probably the shifting sand bottom partially renders
the limited gravel areas of little value in food production.

Among the bottdm‘organisms encountered, crayfish, clams and caddis flies
were common to numerous; stoneflies, dragonflies, mayflies and water mites

were common; and alder flies, beetles, midges, other Diptera, and snails

were few,
Fish

Twenty-nine species of fish were collected in Section II (see Table ).

In addition, the sea lamprey was reported to be present, and the carp
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Table O

Fish sPecies\y, and their relative sbundance, in Section II of the
Rifle River, as determined by collections and observations at three
stations. Stations are: 9--near mouth of Mansfield Creek, 10--near

Greenwood bridge, and ll--near Iron bridge.
common, F = few, R

VC = very common, C

P =

but not collected, Rep = reported to be present.

predominant form,
rare, Cb = observed

Stations Relative
9 10 11 gbundance
Game fish
Brook trout -- R R Rere
Raipbow trout R C C Common
Brown trout R c C Common
Northern pike R F F Few
Smallmouth bass C F F Few
Rock bass P F F Few
Cosrse fish
Common white sucker P P P Predominant
Hog sucker C C c Common
Brown bullhead - F - Rare
Black bullhead - F - Rare
Greater redhorse Ob C -- Cormon
Golden redhorse Ob C - Common
Forage fish
Common shiner P - P Predominant
River chub F -- ») 2rd. in abundance
Hornyhead chub c -- ~- 3rd. in zbundance
Blacknose dace r - C hth. in sbwdance
Rosyface shiner C - c 5th. in sbwdance
Creek chub - - o 6th. in abundmnce
Pearl dace F - R Few
Brassy minnow F - C Common
Bluntnose minnow - - F Few
Stone cat - F -- Few
Brook stickleback - - C Common
Rainbow darter C -- vC Predominant
darter
Channel darter - - C Cormmon
Blackside darter - - C Common
Johnny darter - -—- C Common
Barred fantail -- -- R Rare
Michigan brcok lempray - - F Few
Obnoxious fish
Sesa lemprey Rep Rep Rep Adults reportesd
Carp 0b Ob b Few

For scientific rames, see Appendix I.




- 38 -
was cbserved, making & total of 31 species. The smaller number of
species listed for this section is probsbly due to the small area of
the section and the relatively few collecting stations as compered with
Sections I and III. It is reasocnable to assume that more intensive
collecting in this area would increase the species list to a number ap-
proaching that for the sections above and below.

Since a survey base camp was located at Camp Greenwood (on Section II),
larger geme fish were collected intensively by use of larger nets and traps,
by night spearing with jack-light, by frequent angling, and by contacting
other anglers.

One fisherman reported a black crappie as taken from this section
of the Rifle River. We have no other record for this species in the
Rifle, and therefore suspect that the fish came from one of the lakes
connected with the river systemn.

Judging from 6urﬂsurvey collections, and considering the types of
habitat and fishing effort, the order of abundance of game species in
Section II is: %brown trout, rainbow trout, rock bass, smallmouth bass,
northern pike, and brook trout. The most significant result of fish
studies in this section is the record of an increase of cold-water forms
over the warm-water specles, as compared to Section I. Generally, the
warm-water species were more abundsnt in the lower portion of the section,
whereas, trout predominated in the upper portion. However, Island Rapids,
(see Figure 4) which is some distance below the Greenwood bridge, produced
a good number of trout until about July 10. Very few brown or rainbow
trout were taken below this point. The northern pike was rather common

in the deep water of the oxbow, but was rare in other parts of Section

II.




Figure 4, 1Island Rapids, below Greenwood bridge. Photo from elevation of 800 feet.
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Judging from our fish collections and temperature observations, the
central portion of Section II of the Rifle, in the vicinity of the
Greenwood bridge and the oxbow, is thelower extreme of marginal trout
water. Most trout were taken from above the Greenwood bridge, and most
varm-water fish were tesken below. In this ares it was noted that most
trout were to be found in fast and deep water or at the mouths of cold
inlets, rather than in quiet pools and shallow riffles., This distribution,
in itself, is an indication of the merginasl character of the water from
the standpoint of trout habitat, Trout will tolerate somewhat higher
temperatures in rapidly flowing water than in quiet water. This pre-
sumebly accounts also, for the presence of trout encountered in the
Island Rspids which are some distence below the Greenwood bridge end within
the non-trout portion of the river.

The explanation for the transitional nature of Section II from a
temperature standpoint is indicated by the data iﬁ Table 6 and Figure 3.
Throughout most of Section I the water is sufficiently cold for trout
(see data for the Jewett Ranch and M-55 stations). At the lower end of
Section II (see Alger bridge station records) the water is too warm for
trout. The temperature data thus delimit the transition zone as somewhere
between the M-55 and Alger bridges. From the actual evidence of trout
distribution, the transition zone is further delimited to the vicinity of
the Greenwood bridge and the oxbow. Presumably the low water temperature
of Section III is extended into the upper portion of Section II where it
is further cooled to some extent by the added flow of Eddy Creek.

The common sucker is one of the most abundant species of the river
system. Undoubtedly it would surpass all other species in terms of

pounds per acre,
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Forage fish are quite sbundant in this section. The common shiner
is the most abundant species. The river chub, hornyhead chub, blacknose

dace, rosyface shiner and creek chub follow in order of sbundance.

History of fishing

Reports of the history of fishing in this section when compared with
the survey records indicate that certain changes have taken place in the
game fish population of Section II. The reports are that at one time fair
trout fishing extended through Section II and some distance down into
Section I, 1ncludiﬁg good catches of rainbow trout in the Alger bridge
portion of the stream., This is quite in contrast to the data obtained by
the survey party.

Records obtzined from diary (Table 10) suggest that there has been
also some recent change ir the species composition of the trout population
in Section II and the lower part of Section IIXI. These angling records
show some increase in the take of brovm trout, accompénied by a marked
decrease in the take of rainbows. The influence of stocking on the rela-
tive abundance of these two species is not known; however, rainbow trout
have predominated in the plantings. Brook trout have rated third in the
trout catch, according to these records, and nearly equeled the catch of
browns and rainbows in only one of the six years of records. The poor
returns of brook trout in this section of the Rifle is certainly due to
high temperatuies vhich frequently exceed 75° F. It is doubtful if the
brock trout can exist in this section in localities other than those
cooled by spring seepage or spring fed tributaries.

The average length of legal trout has remained somewhat uniform over

this period of 10 years. Browns averaged 10.9 inches; rainbow trout have

an average slightly above 10 inches; and brook trout, a little less than




Table 10

Fishing records from one angler's diary, 1932 to 1937, plus 1941 records of angling by
survey personnel in Section II and the lower part of Section III of the Rifle River.

1932 1933 _;» 1934 1936 1937 Total 1941 (survey)
Number Average Number Average Number Average Number Average Number Average Number Average Number Aversage
Species length length length length length length length
Rainbow 59 9.6 55 10.0 17 9.9 35 10.8 28 10.1 19k 10.0 11 10.2
trout
Brown 14 11.0 9 11.2 9 8.9 25 10.9 13 11.7 TO 10.9 20 10.9
trout
Brook L 9.0 0 5 9.2 23 8.7 7 8.8 39 8.8 3 8.0
trout

-'E—}Td
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9 inches. Large rainbow trout, presumably migrants from Lake Huron, were
reported to be rather common in this section until about 1936. None of
the large, Leke Huron rairbows were taken by the survey party during 1941,
although one five-pound fish was reported as taken from Section I of the
river on the opening day of trout éeason.

Adult sea lampreys were collected on spawning beds in Section II in
the sprirg of 1941 by R. L. Foresmen. The first record for this species in
the Rifle River was in 1936.

Section II1

Section III is designeted as that portion qf the river extending
from the Iron Bridge Rapids to the dam at Devoe leke. It includes ap-
proximately twenty-five miles of stream. Four me jor tributaries enter the
river within the boundaries of this section, three of which play an im-
portant part in preventing high water temperatures during June, July, and
August. It is also believed that they act as feeder streams, and provide
spawning and nursery areas for trout. There are no great biclogical or
physical irregularities within the sectioﬁ other than in the uprer one-
half mile of stream. The area from the outlet of Devoe Lake to the con-
fluence of Houghton Creek has exceptionally high temperzature, and is ap-

paiently populated with warm water fish from the lake.

Physical properties

The section is subdivided into three portions to accommodate =2 more
detsiled discussion of physical, chemical, and biological properties. The
lower portion extends ffom Iron Bridge Rapids (see Figure 5) to Highway M-55;
the central portion, from Highway M-55 to the confluence of Prior Creek; the

upper portion, from the junction of Prior Creek to the dam at Devoe Lake.




Figure 5. Rifle River at Iron Bridge Rapids, showing white water in lower part of the rapids. Photo
from elevation of 800 feet.
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Volume, velocity, width, and depth

The lower portion of the section has a normal summer volume of
about 106 ¢.f.s. in the vicinity of the M-55 bridge. The volume is
further increased by the West Branch of the Rifle River some distance
below. The volume of flow contributed by the West Branch depends on
seasonal fluctuations and on the amount of water used at the power dam of
Flowage lzke. Tributaries entering Flowage Lake average about 20 c.f.s.
The velocity in this portion varies from about 1.5 f.s. to over 2 f.s.
A velocity of 1.9 f.s., recorded at the M-55 bridge is slightly gbove the
average for this portion of the stream. The width of the stream in this
portion varies hetween 40 and T5 feet. The derth varies from 6 inches to
7 feet,

The volume of the centrzl portion of the section, calculated from
the volume sbove and below, would very from approximately 75 c¢.f.s. at
the wpper nortion to about 105 in the lower portion during normal summer
watér levels. The velocity for the most part would be slightly sbove that
in the lower portion and would in most aress approach 2.0 f.s. The width
in this portion wvaries from 20 to €0 feet, a2nd the depth, from 6 inches to
5 feet.

L pormal sumrer flow in the outlet of Devoe Lake would be approximately
40 to U5 c.f.5. With “he additional flow of Houghton Creek, this volume is
increased to 45 to 80 c.f.s. This upper portion of Section III has an average
velocity of about 2.0 f.s., and a maximum velocity of 2.38 was obtained
below the mouth of Houghton Creek. The width varies from‘30 to 55 feet,
and the depth from 6 inches to 5 1/2 feet.

Pools zné riffles

The lower portion of Section III has better pool formations than any

other part of the river, with relatively few canal-like stretches of water.
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The pools are not only deep but have a considerable amount of cover.

Pools in this portion would, in general, grade from S1-T1-Fl1 to S2-T2-F2.
The central portion has relatively few good pools, with the majority

cdessified as S2-T2-F3. A few pools below Selkirk would be S2-T1 (see

Figure 6). For the most part, the central portion of the section is com-

posed of canal-like bodigs of water having & rubble and boulder bottom with an

occasional depression of 2 1/2 to 3 feet around boulders. Some fine catches

of brown and rainbow trout have been taken in these areas; however, similar

areas having a sand bottom and without the boulder cover are very unproductive.
Pools in the upper part of Section III increase in number and gquality

from the mouth of Prior Creek to the Junction of Houghton Creek. Between

the mouth of Prior Creek and the bridge at section line 22-27 (see meap)

there are a few pools of depths of 4 to 5 feet, but most of the water

lying between these two points is relatively shallow and the bottom types

are sandy-gravel and rubble. A considerable area has become established

in plant beds, but in most instances these are confined to the shallower

- flat stretches. Upstream from the bridge on section line 22-27, there are

exceptionally long pool ~formations and very few riffles. 1In most cases

the pools are deep and narrow and have good cover of snags, cut banks and

vegetation. The pool classification for Section IJI is S1-T2 and 3-Fl.
Riffles in the lower part of Section III are of rutble, gravel and

shelving rock. The latter forms the substratum of a few:riffles above

the Iron Bridge Rapids. Gravel and rubble replace shelving rock above

this peint. About a third of the area is composed of good gravel and

rubble riffles, many of which are somewhat deeper than the average for

the river.



Figure 6.

Rifle River below Selkirk.

Four pools

and one deep run are present in area showhin photo.
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In the central portion of Section III, riffles of gravel and rubble
predominate over the pool areas.

In the upper part of the section riffles are quite numerous in the
area below the road on section line 22-27. In some instances the riffles
have spread out over considerable ares, are from one to three hundred
feet long, and have an average depth of a few inches. Above section line
22-27 bridge there is very little riffle area as compared to that in
pool formations. Here riffles are reduced in width and length, with an
increase in depth and velocity. Rubble and gravel form the bulk of the
riffle substrata.

Shade and cover

The lower portion of Section TII is well shaded, with the exception
of a small area devoted 1o pasture. T rees and shrubs line the banks and
in many instances overhang the stream. Log Jjams and cut banks provide
additional shade. The volume and quality of cover found in this portion
of the stream is far above that found in most other parts of the river.
Deep pools having an abundance of cover in the form of vegetation, cut
banks, exposed roots, and deadheads are quite numerous.

Shade in the middle portion of the section is moderate. The develop-
ment around the Selkirk area has reduced the shade to some extent (see
Figure 6), while other parts are well protected. Cover in the middle

portion of Section III varies considerably. Large boulders form the

bulk of the cover, although beds of water weed (Anacharis canadensis)
and a few cut banks serve this purpose in restricted areas.. There are
relatively few deadheads and snags. The conformation of the stream bed
dbes not permit the accumulation of deadheads, snags, and other forms

of cover, which are normally found in areas having sharp turns and cut
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banks. In general, the river bed has a gradual slope shoreward; however,
in places where there are sharp turns such as below Selkirk, the cover is
materially increased by cut banks and accumulation of brush and snags.

The upper portion of Section IITI may be divided into two distinct
areas relative to the amount of shade and cover. Below the bridge on
section line 22-27 shade is relatively poor, since much of the river bank
is cultivated and pastured. The lack of cover is even more apparent then
that above the Selkirk area in the middle portion of Section III. The
relatively straight course of the stream associated with thevgradual bottom
slope has resulted in the formation of scouring basins. The bottom is
sand and fine gravel. Plant beds are'found along the margins of some
pools, but have little value in providing cover. Above the bridge on
section line 22-27, shade im excellent, and only a smallamount of cleared
land lies adjacent to the river. Considerable cover lines the steep
banks and margins of pools. Dense beds of submerged aquatic plants, cut
banks, deadheads, exposed roots, and log jams constitute most of the cover.
The entire area is practically devoid of iarge boulders and rubble. Sand

and silt are the predominant bottom types.

Bottom types

Bottom types have been discussed to some extent under the subject of
pool and riffle formations, but a brief summary of the different types
found in the section is included here. It is typical that the bottom soil
of pools differs from that of adjoining riffles.

Above Iron Bridge Rapids in the lower portion of Section III, there
is a stretch where the riffles have bedrock and the pools have sand bottom.
Above this, the riffles are gravel end small rubble, and the pools are of
sand and silt. Next upstream, the riffles have rubble, boulders and some

gravel, and the pools have sand, silt, and gravel.
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In the Central portion, rubble and boulders predominate with an
occasional gravel riffle; sand bottom pools predominating.
The upper portion has mostly sand or send-silt bottom on long
stretches of flat water. There are some gravel and rubble riffles below

the section line 22-27 bridge, but few above this bridge.

Color and turbidity

The water in Section III is colorless. Turbidity readings with a
Secchi disc were not taken in this section, but observations on the
turbidity of the tributaries revealed the principal sources of turbidity
to the river. The West Branch of the Rifle River, entering the lower
‘portion of Section III, has many tributaries flowing through cleared land,
and as a result carries a considerable volume of silt during & heavy run-
off. It was observed that a slightly cloudy condition existed for a
considerable period of time after the West Branch had receded to a normal
water level, but this may have been due to the organic material suspended
in the sewage effluent from West Branch. Houghton Creek probably carries
the largest amount of silt of all the tributaries entering Section ITI.
The high furbidity accoupanying a heavy run-off is largely due to the
erosion of cultivated fields and dirt roads.

Klacking and Prior Creeks had little turbidity even during heavy
run-offs. The outlet of Devoe Leke is usually clear. The small amount
of silt carried by Gamble Creek presumably is precipitated on reaching
Devoe Lake.

Temperature

Devoe Lake is the source of the Rifle River. One-half mile below

the lake, Houghton Creek enters the river, Devoe Lake contributes about

55 percent of the volume, and Houghton Creek sbout 45 percent. The Devoe

Lake water is surface water and therefore warm (Table 11) during the
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Table 11

Water and air temperatures on the Rifle River at the outlet of
Devoe Lake, August 8, 1941,

Air temperature Water temperature

Time degrees F, degrees F.
7:45 a.m, o7 73.5

9:45 a.m. 81 75

11:00 a.m. 83 75

12:30 p.m. 87 75.5

2:00 p.m. 81 76.5
4:00 p.m. T3 75

summer, while Houghton Creek is spring-fed and cold. Thus the Rifle
River water is cooled considerably by the addition of Houghton Creek,
the extent of which is shown by hourly temperatures taken on August 6, 1941

(Table 7 and Figure 3) and by temperature readings of July 24 (Table 12).

Table 12

Temperature for the upper portion of Section III, July 24, 1941

Air temperature Water temperature

Place Time degrees F. degrees F,
Devoe Lake Outlet 10:45 a.m. 85 76
Houghton Creek 10:45 a.m. 85 63
One-fourth mile below Jjunction

of Houghton Creek 11:00 a.m. 85 68.5
Two miles below junction

of Houghton Creek 3:00 p.m. 90.5 73.5
Section line 22-27 bridge 4:45 p.m. 89 .5

From Devoe Lake to Houghton Creek mid-day summer water temperatures
are usually sbove 70 degrees F. and may exceed 50 degrees F. (see Table 7).
Thus this short section of the river is too wam for trout. Below the mouth
of Houghton Creek, recorded water temperatures ranged from the low seventies
on afternoons of hot days. It was 73.5 degrees F. (air 90.5 degrees F.)

two miles below Houghton Creek on July 24, T4.5 degrees F. (air 89 degrees F.)
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at Section 22-27 bridge on July 24, 79 degrees F. one mile above Prior
Creek on July 25, and 80 degrees F. above the mouth of Klacking Creek on
July 28. Throughout the upper portion of Section III the water is thus
to0 warm for brook trout. The trout poﬁulation}is mostly browns and
rainbows.

The wide shallow river bed extending several miles below the Section
22-27 bridge apparently subjects the water to the heating action of sun
and air. The water temperature of 79 degrees F., recorded one mile above
Prior Creek on July 25, probably represents the maximum that may’be,ex-
pected for the upper portion of Section III as it occurred in the latter
part of a period of exceptionally warm weather when meximum daily air
temperature ranged between 90 degrees and 97 degrees. The maximum temper-
ature of 80 degrees, above the mouth of Klacking Creek on July 28, probably
represents the maximum for the central portion of Section III, as a number
of spring-fed tributaries enter the river below this point. A maximum
temperature of Prior Creek was 75 degrees, obtained at its mouth on July 28.
Judging from this, it is believed that the Prior Creek has little effect
in reducing the water temperature of the river during critical warm
weather periods. A maximum temperature of T2 degrees was obtained on
 Klacking Creek at its mouth; this was 8 degrees below the river temperature
at this point, indicating that the Klacking has some cooling effect on
the river. Several small tributaries entering the river between the mouth
of Klacking Creek and the M-55 road bridge are also considered as import-
ant féctors in reducing the water tempera&ﬁre of the river in this portion
of Section III. A number of springs and small cold tributaries enter the

river below the M-55 bridge, but are of minor importance as compared with

those above.
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The West Branch of the Rifle River, entering the lower portion
of Section III, has.little influence in reducing water temperatures of
the river. A temperature of T8 degrees F., obtained at the mouth was
two degrees F., above that of the river at 4:00 p.m. on June 27. The
power dams on the West Branch and its tributaries undoubtedly are res-
ponsible for the extremely warnm temperatures obtsined in the lower
portion of this tributary.

Hourly weter temperatures on the main river taken at the M-55 bridge
are shown in Table 7 and Figure 3, and will not be discussed here.

A summary of critical water temperatures of Section III may be
Stated as follows: The entire volume of the river above the mouth of
Houghton Creek is supplied by the outlet of Devoe Lake and reaches a
temperature of 84 degrees or more. Hougiton Creek remains in the low
seventies, even in extremely werm weather. Tmmediately below the con-
fluence of the Houghton, the river may reach a maximum of approximately
75 degrees F.; however, such conditions are of short diration as the temper-
ature of Houghton Creek drops very rapidly after 5:00 p.m. The shade and
other physical properties of the river from the mouth of the Houghton to
the Section 22-27 bridge apparen%%ave considerable influence in preventing
a tewperature rise of the water. Between the Section 22-27 bridge and the
mouth of Prior Creek, the river is shallow and wide and has little shade.
Here the heating action of sun and alr may increase the temperature to
about 80 degrees F. The tributaries and cold springs entering the river
below this point are apparently effective in lowering the water temper-

ature to some extent.
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Chemical characters

(See Table 13)

The ecidity of the water in Section III expressed in pH remains
more or less constant at 8.4. One reading of 8.3 was obtained between
Prior and Klacking creeks. A positive phenolphthalein reading was ob-
tained at each station, (range from 5.0 to 10.0 p.p.m.) thus eliminating

the possibility of any appreciable amount of carbon dioxide being present.

Table 13

Chemical conditions at various stations on the Rifle River in
Section III and at one station on Houghton Creek

s
I
[o]] joh] -
o . =
pa A% g
—~ — —~ ~
2k 2P %2 8%
Station, date Temperature a5 $8 §% '§ 8
(1941), time weather Air Water Ao =28 &4 &3 &

One mile below M-55

bridge, June 29, 4:00 p.m.

clear 86 T2 8.8 178. 7.0 0. 8.4
At M-55 bridge,

Aygust 13, 5:30 p.m.

clear 66 65 9.3 165. 10.0 O. 8.k
Two miles above
Selkirk, July 22,

11:45 a.m., clear 82 65 9.0 163. 7.5 O. 8.3
Devoe Lake Outlet

August 16, 5:00 p.m.

clear 77 69 8.2 17+. 7.0 0. 8.4
Houghton Creek, at ' .

its mouth, July 26,

11:00 a.m. cloudy 85 62.5 10.1 175. 5.0 O. 8.4

Metkyl orange alkalinity ranged from 163 to 178 p.p.m., indicating that
the waters in this section are moderately hard. At each station dis-
solved oxygen was near saturation for prevailing water temperatures, and

sufficient to meet the demands of cold-water fishes. Oxygen expressed
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in parts per million ranged from 8.2 to 10.1, being highest in the cold
water of Houghton Creek, and lowest in the warm water of the Devoe Lake

outlet.

Plants EH_Section III

Shelving rock in the extreme lower portion of Section III is practically
devoid of vascular aquatic plants. Immediately above the bed rock forma-

tion, rather extensive beds of water weed. (Anacharis canadensis) and

stiff water crowfoot (Ranunculus longirostris) were found along the margins

of pools,and beds of poﬁd weed (Potamogeton vaginatus), covered large areas

in some riffles. Occurring less freguently and in smeller beds were sago

pond weed (Potamogeton pectinatus), clesping-leaf pond weed (Potamogeton

Richardsonii), musk grass (Chara sp.), water star grass (Heteranthera

dubia), pond weed (Potamogeton Friesii), mare's tail (Hippuris vulgsris).

and water milfoil (Myriophyllum sp.).

The central portion of Section III has a moderate supply of submerged

aquatic plants. Stiff water crowfoot (Ranunculus longirostris), water

weed (Anacharis canadensis), and sago pond weed. (Potamogeton pectinatus)

were very common. Clasping-lieaf pond weed (Potamogeton Richardsonii)u was
more pre#alent in shallow rubble areas. This portion of Section III has
few deep pools, and consequently the majority of plants are confined to
relatively shallow water. It 1s doubtful if the plant beds are used ex-
tensively as cover by fish, although the productiveness of the area should
be considerably enhanced by the insect fauna they harbor.

In the upper portion of Section III, that area lying between the mouth
of Prior Creek and the Section 22-27 bridge has mostly flat sand bottom
apparently unsuitable for plant growth. There are a few riffles in which

sago pond weed (Potamogeton vaginatus), has become established. Above
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the Section 22-27 bridge, excellent beds of water weed (Anacharis canadensis),

stiff water crowfoot (Ranunculus longirostris), musk grass (Chara sp.)

and water milfoil (Myriophyllum sp.) line the shores and in many instances

extend into deep water.

Fish food orgenisms

The volume and number of fish food organisms found in the lower
portion of Section III ranges from poor to excellent. The shelving
rock above Iron Bridge Rapids is not productive, but from the end of
this rock formation to the M-55 bridge the large amounts of rubble and
vegetation apparently are responsible for the presence of an excéptioﬁally
large number and volume of orgenisms, which places the aree in a class
of average to exceptional richness.

The central portion of Section III also produces a good number of
fish food organisms., Certain sand stretches in this area ére very poor
in quelity, but there is a preponderance of rubble over sand bottom. The
productivity of the area is classed as good.

The upper portion of Section III ranges from fair to good. The
flat stretches of sand bottom from Prior Creek to the Section 22-27
bridge are poor in food, but certain extensive fine gravel riffles and

"~ associated beds of Potamogeton vaginatus are fair producers. The area

above the Section 22-27 bridge has much submerged vegetation well populated

with agquatic fauna. Although much of the bottom type is 8and or sand-silt,

it appears to be in a more stable condition than that found below and
produces more fish food organisms. The portion of the river between the
mouth of Houghton Creek and Devoe Lake is low in productivity. Shifting

sand and marl are believed to be responsible for the low productivity of

this area.



Table 14

Fish food organisms in Section III, showing relative abundance as found in random collections,
June 27 to July 2h.

Stations
Lower portion Central portion Upper portion
Iron bridge State Police  M-55 Selkirk Prior Creek Section 22-27 Houghton Creek
Type of to State cabin to to to to Section bridge to to
organism Police cabin M-55 Selkirk Prior Creek 22-27 bridge Houghton Creek Devoe Lake
Hirudinea . . Few . Few .o coe
Gastropoda Few Few Few Few Few Few Few
Pelecypoda Few Few Few Few Few Few Few
Amphipoda cee Rare Rare Rare Few Few Few
Hydracarina Few Few .o "o Common Common Common
Ephemeroptera  Few Abundant Numerous  Numerous Common Common Common
QOdonate Common Common Common Coumon Few Common Few
Neuroptera e Common Few Few Few. Few e
Trichoptera Numerous Very abundant Abundant Common Nume rous Numerous Few '
Coleoptera Few Few Few Few Common Common Few wn
Chironomidae Few Common Common Common Common Common Few o
Other Diptera  Few Common Few Few Common Common Few '
Plecoptera Common Common Coumon Common Few .o _ Few
Crayfish Numerous Abundant Nunmerous Numerous Common Common Few
Average poor to fair to fair to fair to poor to poor to poor
richness medium excellent good good fair fair /

(sumnmary)
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The most productive part of the entire river, in terms of bottom
organisms is that part of Section III between Iron Bridge Rapids and the
mouth of Prior Creek. The_exceptioﬁﬂrichness of this area seems to be
correlated with the large amounts of rubble and vegdation that are present.
Thére are relatively few, small areas of sand bottom.

Fish ig Section III

Thirty-nine species of fish were recorded for Section III. Their
relative abundance at the six collection stations is stated in Table 15.

The game species included the brook, brown and rainbow trout, northern pike,
perch, smallmouth 5ass and rock bass. Trout were far more abundant than
the warm-water forms.

There was a very noticeable difference in the relative numbers of .
rainbow and brown trout in Section III as compared to Section II. Brown
and rainbow trout were present in about equal numbers in Section II while
Section III had twice as many rainbows as browns.

Most brook trout collected were from the mouth of Dedrich Creek. At
the time of investigation this tributary wes préctically dry with the ex-
ception of a few isolated pools. Brook trout were found in a few of these
pools as well as in the Rifle at the mouth of the brook. It is believed
that & fair volume of cold sub-surface water was flowing through the gravel
stream bed and isolated pools. Probably the brook trout taken at the mouth
of Dedrich had dropped downstresm from the creek and were concentrated in
the vicinity of the cold water seepage, rather than being migrants from
other parts of the river. One brook trout was taken in the Selkirk area
and four were taken in the upper portion of Section III, the coldest part

of the river.
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Table 15
Fish species, and their relative abundance, in Section III (from Iron Bridge
Rapids to Devoe Lake) of the Rifle River, from collections and observations at
six stations Stations are numpred consecutively upstresm. P = predominant form,
A = gbundant, VC = very common, C = common, F = few, R = rare, VR = very rare,

Rep = reported to be present.

Stations abundance
Species 12 13 15 15 16 17
Game fish
Brook trout - - - F - F 2 Rare
Brown trout c c C C C C 6 2nd in ehundance
Rainbow trout P C C C c C 6 lst in abundance
Northern pike VR R - - Rep - 3 Rare
Perch VR VR - - C F y Few
Smallmouth bass R VR - - - - 2 Rare
Rock bass C C - - F F Ly Few
Longear sunfish - - - - F - 1 Rare
Coarse fish
Common white sucker P P P - P P 5 Predominant
Hog sucker C C C - C C 5 © Common
Forage fish
Common shiner P P P - P vC 5 lst in abundance
Blacknose dace Ve A A F A Ve 6 2nd in abundance
River chub vC vC A _ A C 5 3rd in abundance
Creek chub VC Ve vC vC c 5 kth in abundance
Fathead minnow c F F _ _ F 4 Few
Johnny derter vC vC c F A vC 6 5th in abundance
Rainbow darter C vC F - C C 5 Common
Channel darter F - - - - - 1l Few
Brook stickleback c VC F C c 6 Common
Michigan brook lamprey - c C - C F L Common
Pearl dace - C F - vC vC ll- 6th in esbundance
Rosyface shiner - vC - - C P 3 Common
Barred fantail - C _ C F 3 Few
Blackside darter - vC F - C F Ly Common
Ieast darter - R - - - - 1 Rare
Hornyhead chub - vC - - vC C 3 Common
Stonecat - F - - F - 2 Few
Western mudminnow - - - F - F 2 Few
Northern muddler - - - - F C 2 Few
Logperch - - - - F F 2 Few
Minnow hybrid (N.
rubellus x N. cornutus)- F - - F - 2 Few
American brook lamprey - - - - - F 1 Few
Blacknose shiner - - - - - VC 1 Few
Brassy minnow - - - - - F 1 Few
Noxious fish
Sea lamprey - - C - - - 1 Few

Total species 17 25 16 T 25 27
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Forage fish were rather abundent in this section. The six most
abundant species were the common shiner, blacknose dace, river chub,
creek chub, Johnny darter and pearl dace. The rosyface shiner was very
abundant in the upper part of the section. The ammocoetes of three species
of lampreys wére recorded for this section, the sea lamprey (Petfomy§92
marinus) being the only parasitic form. The sea lamprey is confined to
the Great Lakes during the harmful adult period.

The slimy muddler, (Cottus cognatus) was not taken in any section

of the river, although a concentrated effort was made to obtain this
species during each collection.

In addition to the regular fish collection, an attempt was made to
determine the total fish populations of typical pools in Section III of
the river. It was impossible to do this by conventional methods, and
therefore dynemite was used. This operation was confined to two pools,
picked at random, one (No. 1) about & querter mile below the mouth of
Houghton Creek and the otﬁer (No. 2) about two miles below. Dynamite
was discharged in the two pools on August 1, and a repeat was made in
pool Number 1 on August 1l4. Although a complete kill of an entire pool
may not have been obtained in each case, i£ is believed that all the trout
within the prescribed areas were collected. The fish recovered from the
two pools are listed in Table 16.

The results of dynamiting gave a higher proportion of brown trout
as compared to raiﬁbows than was obtained by the general seining over the
entire section., During seining, the majority of rainbow trout wefe taken
in relatively fast water while most browns were taken in well shaded pools.
This habitat difference would seem to account for the preponderance of
browns in the dynamited pools. Since a large percentage of Section III

is relatively fast water, the rainbow probably outnumbered the browns in

the stream as & whole.




Table 16
Fish obtained from two typical pools of Section III of the Rifle River, by use of dynamite. Pool
Number 1, located about one gquarter mile below, and pool Humber 2, located about two miles below the
mouth of Houghton Creek.

Pool Number 2
August 1, 1941

Pool Number 1
August 14, 1941

Pool Number 1
August 1, 1941

Number Weight Number ~ Weight Nrumber Weight
Species (ounces) (ounces) (ounces)
Brown trout 6 84 1 2.5 10 10.6
Rainbow trout .. - cee v L 4.4
Perch 54 16 56 16 . cen
Rock bass 1 0.7 .o .o e .o
Common white sucker 55 ‘ 235 21 70 9 282
Hog sucker 3 42 oo .o 5 ?
Creek chub 23 9 T 0.9 21 5.5
River chub oo .es 2 0.8 T 2
Hornyhead chub 25 10 18 6.7 3 2.0 !
Blacknose dace 5 0.6 - cee 6 2 i
Pearl dace 10 2.3 1 0.1 15 ? 1
Finescale dace cee .o .o . 1 ?
Common shiner 201 37.5 158 20 33 L. .8
Rosyface shiner 10 0.7 9 0.8 11 ?
Logperch 3 0.9 1 0.4 1 ?
Brook stickleback .o . . . 1 ?

Total

396 27 1/4 (pounds)

27k

7 1/2 (pounds)

127

19 1/4% + (pounds)
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The area of pool Number 1 was measured to be roughly 1/9 acre, and
that of pool Number 2 to be 1/10 acre. From the datae of Table 16, the
weights of fish per acre in these two pools as of August 1, were calcu-
lated as follows:

Pool Number l--Brown trout, 47 pounds per acre.

Pool Number 1--All fish, 245 pounds per acre.

| Pool Number 2--Brown trout, 6 1/2 pounds per acre.

Pool Number 2--Rainbow trout, 2 1/2 pounds per acre.

Pool Number 2--All fish, 192 pounds per acre.
The average weight per acre of brown and rainbow trout was about 25 pounds
for the two pools. The large size of the browns in pool Humber 1 agcounts
for the relatively high figure (47 pounds) per acre. The large number of
perch secured in pool Number 1 probably represents an accumulation from
the outlet of Devoe Lake.

It would seem from these pool counts that only a small percentage of
the total weight of fish in this part of the Rifle River is made up of
trout. The two pools in question lié within private property and are
fished very lightly. The proportion of trout in heavily fished pools
might well be even less.

When pool Number 1 was re-blasted on August 14, it was found to
contéinanumber and variety of fish nearly equal to that encountered two
weeks previously. Trout were the important exception, for on the second
occasion only one sﬁall brown was obtained. DPerch, common shiners, horny-
headed chubs, and common white suckers were the most prevalent of the re-
invaders, presumably indicating merked population pressure among these

species.
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Rifle River summary and recommendations

From survey records it is obvious that the Rifle River may be
logically divided into three sections, from the standpoint of temperature
and the game fish fauna. This report thus far has been outlined on the
basis of these three sectionms.

The upper section (III) supports brown and rainbow trout throughout
extreme summer conditions, but reaches temperatures in excess of those
considered as optimum for trout water. The maximum summer temperatures of
this section are too wasrm for. brook trout and eliminate the pdssibility
of establishing this species, with the exception of the area immediately
below the mouth of Houghton Creek. Water suitable for browns and rainbows
extends fof some distance into Section II. The central portion of Section
IT is marginel trout water, because of high temperatures. At the time
of the survey it was judged that this zone of marginal trout water ex-
tended downstream gbout to Island Rapids (or Greenwood Rapids). Below
this point, the stream is predominantly populated with warm-water fish,
and although supporting trout at the moutls: of cold tributaries, it is
much better adapted to carry smallmouth and rock bass. Since trout are
preferred by the majority of stream anglers, the following improvement
suggestions are primarily in the interest of trout habitat and an extension
of suitable trout water downstream through Section II.

1. It has been found that the outlet of Devoe Lake contributes a
considerable voluneof warm water to the headwaters of the river, while
the water flowing into Devoe Lake through Gamble Creek remains at a moder-
ately low temperature throughout the summer. The distance from the mouth

of Gamble Creek to the outlet of Devoe Lake is about 1,900 feet (see Figure 7).




Figure 7. The outlet end of Devoe Leke, with the mouth of Gamble Creek in the upper left corner. Photo from 3,000 feet.
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A diversion of Gamble Creek around the lake to the river below the dam
would reduce temperatures of the Rifle, below its oconfluence with the
Houghton, probably to the extent of about five to six degrees. The

actual mileage of stream which would be affected in reduced temperature

by this diversion is not known, but certain predicitions can be made
through an interpretation of the temperature data given in Figure 3 and
Table 7. It is believed that water reduced five degrees in temperature

at the junction of Houghton Creek in extremely warm weather would directly
affect water temperatures for some distance downstream. A gradual in-
crease in temperature below Houghton Creek would still occur, but the
maximum might possibly remain several degrees below 80 degrees F., down

to Iron Bridge Rapids and into Section II. Therefore, it might be possible
to convert some of the marginal portion of Section II into year-roﬁnd trout
water, especially if other stream improvement methods were also employed
along sections III and II.

Another possibility of lowering the water temperature of the Rifle
River below Devoe Lake would be by the use of a siphon or outlet pipe in-
stalled so as to draw cold sub-surface water from the lake. This type of
installation has not been used to any appreciable extent in trout Stream
improvement, but the desired results have been observed in instances where
powver companies draw lower strata of water from impoundments. The cost
involved in constructing a conduit from the bottom of the lake to the out-
let is not known, but the suggestion is offered as an alternative to the
diversion canal., Possibly a relccation of the Devoe Lake dam, at such
time in the future when the dam requires rebuilding, would make the in-

stallation of the conduit more feasible. Some of the advantages and
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disadvantages of the siphon would be:
a. Better water level regulation in the lake, perhaps possible.

b. Permit a continuance of the natural run of spawning brown trout
from Devoe Lake to Gamble .Creek.

c. Might open the lake to the larger rainbow trout of the Rifle River.
d. A constant drain of the cold water from near the bottom of the lake

might extend the depth of the warm surface water, to the detriment
of trout in the lake.

e. The siphon\might invplve considerable cost in upkeep.L

2. It is obvious that the river with the exception of a few areas,
is much in need of pool improvement. In many portions the river has spread
over a wide sarea, thus exposing a large surface of the water to the heating
action of sun and air. The area Jjust below the Sectiqn 22-27 bridge (in
T. 23 N., R. 3 E.) should be narrowed down in many places by deflectors and
other devices. Records show that the water in this area is subject to a
very rapid temperature rise on warm, bright days. This area should re-
ceive first atﬁention. Improvements should be continued downstream at
various intervals thrbugh Selkirk to the M-55 bridge. The area from M-55
bridge to the State Police Cabin has a moderate number of pools, but is in
need of improvements to reduce the width of the stream. The area from the
State Police Cabin to the Iron Bridge has adequate cover and'a good pro-
portion of pools and riffies. Improvements in this area should be confined
to erosion control. The area from Iron Bridge to Greenwood bridge has a
number of badly eroded banks (see Figure 8) which should be corrected.
"Any luprovement devices which will tend to stabilize the substrata and
produce permanent pools should be used in this area.

Should improvement devices extend the area of trout water, by reduced
water temperature, downstream beyond the Greenwood bridge, additional im-

provements should be installed to cover the area affected. It would be dif-

ficult to install permenent improvement deviées below the mouth of Bear

Creek as the river from here down is subject to heavy floods.



Figure 8. Erosion in Section II.
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3. Stocking. At the time of the survey a large part of the river
from the Iron bridge to the mouth of Hbughton Creek was well populated
with yearling rainbow trout which ranged in size from 3.8 to 8.0 inches.
About 25 percent of these fish were of legal size during the latter part
of the summer, and the remainder should have obtained legal length by
the spring of 1942. It is believed that the small rainbows were present
in sufficlent numbers to meet the maximum carrying capacity of the stream.

The origin of the large number of small rainbows along the Rifle during
1941 could not be determined definitely. A total of 65,625 four-months-

were planted during 1940. Most rainbows

¢cld hatchery ranbows/collected on the river during 1941 were yearling
(same year-class as those in the planting); no young of 1941 were collected
from the river, and only 14 rainbows older than the 1940 year-class were
taken. Rainbows taken by angling during the first few days of the 1941
fishing season were mostly fish older than yearlings. After about June 18,
anglers reported taking the smaller rainbows (yearlings) in such numbers
as to be a nuisence, especially in the Selkirk area. The fact that there
was an sbundance of yearling rainbows in the Rifle during 19%1 following
heavy plantings in 1940 could be explainable either as good survival of
hatchery fish or & coincidence between planting and abundaﬁt natural re-
production. The hatchery fish were not marked and thﬁs could not be
positively identified. In numerous experiments where hatchery fingerling
trout have been merked, the rate of return to anglers has been low (Shetter,
1940; Westerman and Hazzard, 19%5). Judging from.these experimental results
it is considered unlikely that the yearling rainbows in the Rifle were

mostly of hatchery origin. Their uniform distribution along the river

would also indicate as unlikely a hatchery origin.
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i}uring 1942, 1943 and 1944 the Rifle River was stocked with hatchery
fiﬁgerling rainbows. Starting with 1945 the plantings have been of legal-
sized rainbows and browns. The change in the Department's policy to legal-
sized fish was made because of poor returns in experimental plantings of
marked fingerlings.

Lk, There were inquiries as to the feasibility of installing a dam
in Section I in the vicinity of Omer. It is true that the stream in this
area is in need of more pools, but a reservoir formed by & dam probably
would soon be made non-functional by filling because in this section the
river cerries an exceptionally heavy load of sand and silt, (See Figure 9).
Moreover, an effective dam doubtless would stop upstream migrations of fish
unless fish ways were provided. Since there was a lake-run of rainbow trout
at one time, and with evidence that some adult rainbcocwsstill run up the-
Rifle River, it seems advisable that this migration be encouraged as much
as possible. ©Sucker netting, although limited to a few fishermen, is also
worthy of consideration in this connection.

The tributaries

Tributaries definitely have physical, chemical, and biological in-
fluences on streams. Such vital factors as temperature, pollution, fish
food supply, and reproduction are often affected by tributaries; besides,
these smaller streams may themselves have fishery resources of considersble
importance., Hence, when setting up a management program for a river, it
is highly desirable to know conditions in the tributaries as well as in
the main stream.

The stream identification system used in this report follows one
formulated by the New York Conservation Department. By this system each

tributary is given a number in addition to the name or names it possesses.



Figure 9. Delta built up at the mouth of the Rifle River. Note large sand deposits.

Photo from elevation of 800
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The first tributary above the mouth of the main stream is designated
Number 1, the second, Number 2, etc. Divisions of tributaries are
handled similarly. For instance, Barber Creek enters Bixby Creek, which
in turn is the.third tributary to Houghton Creek, the twenty second
tributary of the Rifle River up from the mouth. Thus the number of
Barber Creek will be 1-3-22, while Bixby Creek will be numbered 3-22.
Where tributaries flow into a lake or reservoir these are numbered in
clockwise order starting to the left of the outlet. Hence the first
tributary to the left of the outlet would be 1 and the rext 2. Gamble
Creek feeds Devoe Lake whose outlet forms the Rifle River; thus Gamble
Creek is designated tributary Number 1 of Devoe Lake.

A numbering system such as that outlined above tends to prevent con-
fusion in locating streams that either have several names or no name at

all.

Iributary Number 1

(Saverine Creek)

Saverine Creek joins the Rifle River between Omer and Saginaw
Bay. Its origin is about 1 1/2 miles northeast of Sterling from where it
flows approximatelf 8 1/2 miles due east to its confluence with the Rifle
River two miles below the village of Omer., The stream lies entirely within
the old Saginaw Basin and has very little fall from source to mouth. About
two miles of the lower portion of the stream wes dredged in 1915 for drainage
purposes. It has a normal summer flow of less than one c.f.s., but is
subject to a heavy run-off after rains, as a large portion of the land within
the drainage area is cultivated. Although this creek was reported as having
contained brook trout at one time,,égég;ratures obtained at the time of
the survey indicate that maerked physicel and biological changes have taken
place. At 4:00 p.m. on June 30, 1941 an air temperature of 89 degrees F.,

and a water temperature of 82 degrees F., were recorded on this stream about

two miles below its source.
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Management suggestions

The temperature of this stream shows that it is not suited for
trout. Due to its small size, the stream is of no value for warm-water

game Tish. Its classification should permit the collection of minnows.

Iributary No. 2

(Townline Creek)

Townline Creek lies in T. 19 N., R. 4 E., S. 1. There are about
six linear miles of stream including the tributeries. Springs and surface
drainage form the water supply. The volume of the stream on June 30,
1941 at a point a quarter mile above the mouth was 1.3 c.f.s., with a
velocity of 0.7 f.s. With the exception of a small area of open water in
the lower section, the stream is heavily brushed. The bottom type is pre-

dominately sand with a few gravel riffles. Cover is rather good throughout

the length of the stream.

The stream supports a good volume and number of fish food organisms.
Amphipods (scuds) were the predominsnt orgenism and constituted the bulk
of the food. A few snails, mayflies, dragon flies, midges and alder flies

\
| were also found.
|
|

Table 17

Water and air temperatures teken near the upper ends of
Townline Creek tributaries, June 30, 1941.

Tributary 1-2 2 2-2
Air temperature 80° 80° 80°
Water temperature 69° 68° 69°

% ‘ Time 12:45 p.m. to 1:30 p.m.
|
|
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Table 18

Fish collected at two stations in Townline Creek.

One-half mile

At mouth, above mouth,

June 17, 1S4l June 30, 1941
Species Number Number
Rainbow trout 1 1
Common sucker 1l .o
Creek chub o 17
Blacknose dace 4 17
Fathead mninnow ces 1
Brassy minnow vee T
Common shiner 1 sow
Rosyface shiner L cee
Johnny darter 3 cee
Blackside darter 2 .e

Brook stickleback ces 6
Brook lamprey (ammocoete) .

'_J

Intensive seining produced only three small rainbow trout, although
temperatures prevailing at the time were within the range of trout. Ob-
servations along the lower part of the stresm vere made to determine the
presence of larger trout, but no fish over 7 inches were seen., From the
number of forage fish present in the fish collections, it would seem that
the stream may be marginal for trout.

Townline Creek produced some good trout fishing up until about five
years ago, but since then it has produced only a few fish each spring.
Brook trout were formerly taken, but in recent years they have been re-~
placed by brown and rainbow trout. No explanation has been offered for

the gpparent decline of trout. Although the limited temperature records
critical temperatures

lie within the range of trout it is possible that/sometimes occur. The

gpparent disappearance of brook trout from Townline Creek would indicate
that certain environmental changes have occurred over the last six or
seven years. The continued stocking with rainbow trout (15,000 5- and 6-
month rainbow trout between 1937 and 1940) might also have produced a
competetive factor to bring sbout this condition. It is questionable if

the repeated stocking of rainbow trout has produced results that merit the
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.continuation of the past stocking policy. It is believed that Townline
Creek is too small to produce good rainbow trout fishing. It is thought
that this stream should be designated as marginal trout water and further
stocking discontinued. Little can be done regarding the control of temper-

ature as the stream is well shaded throughout most of its length.

Tributary No. 3

This stream has a flow of less then 0.5 c.f.s. and therefore has
little significance. The brook is located in T. 19 N., R. 4 E., S. 2 and
is about two miles long. It is from one to three feet wide and its'depth
ranges from two inches to one foot over substrata of rubble and gravel.
Temperatures at 4:30 p.m. on June 19, 1941 were air, 85 degrees and water,
63 degrees.

Tributary No. U

(Parmelee Creek)

Parmalee Creek, (T. 19 N., R. 4 E., S. 6) is about one mile in
lengtn and carries a very small volume of water. No investigations were
made due to the small volume of flow. It has been reported that this

stream contains a number of small brook trout. .

Tributary No. 3
(Bear Creek)
The origin of Bear Creek lies to the east of M-T75, in Section 3k.
It flows in an easterly direction for about three miles to its Jjunction
with the Rifle River in T. 20 N., R. 3 E., S. 25. Th¢ Upper portion of
this stream drains ailarge swamp and has been dredged to facilitate more
rapid run-off. A number of springs add to the volume about midway along
the course?of the stream. The following volume and velocity measurements

were secured at the mouth:

June 20 July 2
Volume 3.4 c.f.s. 2.8 c.f.s.
Velocity 2.8 f.s. 2.1 f.s.
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The upper portion of this stream is about 6 to 8 feet wide and from
6 inches to 2 feet in depth. There is little flow in the uprper section
and the water appears to be stagnant. At a point midway between the mouth
and the origin the velocity and volume are decidedly changed by a break
in the topogrephy and the addition of spring water. The lower part of the
stream flows through a heavy growth of cedar which provides an abundance

of cover and shade.

Table 19

Chemistry and temperature data from two stations on Bear Creek

At mouth v . Upper portion

Date July 2, 1941 July 2, 19hk1
Time Noon 9:30 a.m.
pH 8.0 7.6
Dissolved oxygen 9.8 2.1
Phenolphthalein k.0 0.0
Methyl orange 98.0 92.0

Air temperature 86° eh°

Water temperature 57° 65°

The above data show some marked variations in the chemistry and
temperature of the water from source to mouth of Bear Creek. The low
oxygen content of water in the upper section is below that required by

may reach the critical point

trout. The temperature of the upper part/during extreme warm weather, but:
the cpld springs feeding the stream below that section reduce the temperature
to a point well below the maximum limits of brook trout.

The volume and number of fish food organisms in the lower section
was found to be good. Amphipods and caddis larvae were numerous while
other forms such as mayflies, stone flies, beetles, midges, black flies

and snails were present in lesser quantities., These forms were also present

in the upper portion, but the total volume of organisms here was considerably

increased by dragon fly nymphs.
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Brook and brown trout were the only species of game fish in Bear
Creek. Brook trout were more abundant than browns, the ratic being
gbout 4 to 1. No forage fish were taken in the lower part of the stream,
but a number of minnows and other forage fish were found in the dredged

portion.

Table 20
Growth rate of brook and brown trout collected
from Bear Creek, 19h4l.

: Age group
I II 111

Brook trout

Number 4 ' 3 2

Size range 4,0-4.9 5.1-7.6 8.3-9.1
Brown trout

Number 2 1 0

Size range k,3-5.0 8.1

There are no records of fish being planted in Bear Creek for six
years prior to the survey. Bear Creek has apparently remeined fairly
productive over a considerable period of time. Trails along the lower
portion of the stream indicate that this section is fished moderately
heavy. The chemical and temperature data show that only the lower
portion of this stream is suitable for trout. Conditions at present
appear favorable for natural reproduction and therefore no need for
management is indicated.

Tributary No. 6
(Wells Creek)

The origin of Wells Creek lies to the west of M-76 in T. 20 N., R. 3 E.,

S. 32. It flows northeast, crossing M-T76 about three-quarters of a mile

below the village of Alger to Section 1%, thence in a southeasterly direction
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to the mouth in T. 20 N., R. 3 E., 5. 19, a total distance of about

9 1/2 miles. Springs and runoff constitute the water supply. A beaver

dam in Section 29 previously impounded a large volume of watef and undoubtedly
altered the physical and chemical conditions of the water below. The dam

was found broken out prior to the arrival of the survej party on July 3.

The water level of the pond had receded forming pockets of stagnént water

in which dead northern pike, pumpkinseed sunfish and suckers were found.

It is believed that the dam was torn out about two days previous to our
discovery. The volume of flow at the outlet was found to be 0.6 c.f.s.

This mey be in excess of the normal flow at this point of the stream as

the pond still seemed to be receding. In Section 15, about midway along

the course of the stream, the volume was 1.3 c.f.s. and the velocity 1.5 f.s.;
the stream increases little in volume from this point to the mouth. The
average velocity probably would be nearer 1 f.s. rather than the 1.5 f.s.
recorded for Section 15.

The pools in the lower portion of the creek are 12 to 14 feet wide
and 4 to 18 inches deep. The bottom types are gravel and rubble, with
some sand. The shade is very good and cover about average. The central
sect?on has pools 5 to 12 feet wide and 8 inches to 3 1/2 feet in depth.
The bottom types are sand and silt to muck in pools and gravel to rubble
in riffles. The cover is very good, but the stream becomes more cpen in
Sections 14 to 15 and above. The upper portion: has pools 3 to 5 feet
wide and 6 to 18 inches deep. Much of this portion of the stream is
brushedbover with good cover. Sand and silt predominate.

A few submerged plants were found in the stream. Water cress,

(Nasturtium officinale) stiff water crowfoot (Renunculus longirostris) and

leafy pondweed (Potemogeton epihydrus) were confined to small beds in the
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central to upper section of the stream. The beaver pond was filled

with decomposing flat-stemmed pondweed (2, zosteriformis) and floating

pondweed (P. natans).

The stream produces a small number and volume of fish food orgenisms.
There were a few snails, clams, mayflies, dragon/flies, neuroptera and
stone flies. Large caddis larvae were the most abundant form found. The
riffles in the lower portion of the streém were about average in richness
but the stream as a whole would be classed as poor.

Table 21
Chemistry and temperature data from three stations on Wells Creek

In middle At beaver

At mouth section dam outlet

Date June 23, 1941 July 3, 1941 July 3, 1941
Time 10:00 a.m. 11:00 a.m. 4:30 p.m.
pH 8.0 7.9 7.4
Dissolved oxygen 8.6 8.3 6.5
Phenolphthalein 3.0 0.0 0.0
Methyl orange 153.0 197.0 184,0

Air temperature T7° 68° 86°
Water temperature 69° 59.5° The

Wells Creek has a sufficient quantity of oxygen for game fish throughout
its length. The quantity appears to be increased through the central and
lower sections of the stream. Carbon dioxide was present in the upper to
central section on July 3 but absent at the mouth on June 23. The presence
of carbon dioxide may have been due to the decomposition of organic matter
in the beaver pond in Section 29. Methyl orange alkalinity ranged from
153 to 197. The 153 p.p.m. obtained on June 23 was lower than later records
and is thought to have been due to the influence of surface water. Al-
though this stream was not observed during extremely warm weather, it is
believed that meximum daily temperature would raise the water to the high

T0's. Water temperatures will be discussed further under management sug-

gestions.
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Table 22

Fish collected or observed at three stations in Wells Creek, July 3,
1941, Of species collected A = abundant, VC = very common, C = common,
F = few, Ob. = observed but not collected.

Upper section

Species Lower section Central section (Beaver dam)
Bluegill . F Ob.
Northern pike F F Ch.
Pumpkinseed sunfish vC vC 0Ob.
Rock bass F e Ob.
Common sucker vC cee N
Creek chub vC ces e
Hornyhead chub c .o .
Blacknose dace vC . e
Pearl dace F F .
Common shiner A . cee
Golden shiner F .
Mudminnow C vC Ob.
Johnny darter A oo

Barred fantail C . .o
Rainbow darter vC . .
Blackside darter vC cee e
Black chin shiner .o F ‘o
Muddler e F .
Brook stickleback cee c ooo
Black bullhead . A 0b.

Game-fish in this stream were entirely warm water forms. Northern pike,
pumpkinseed sunfish, bluegills, and rock bass were taken, and smallmouth
bass have been reborted. The pumpkinseed sunfish is the predominant game
fish and the common shiner the most sbundant forage fish., The large number
of minnows and the presence of warm-water game fish are significant in
showing the warm-water characteristics of the stream.

Wells Creek was at one time considered a good brook trout stream, but
in the past 10 years trout have apparently been replaced by warm-water
forms. In recent years catches of 2-pound smallmouth bass have been recorded.
It was reported by residents of Alger that large northern pike were speared
in the headwaters many years ago. Unless the stream was considerably larger
than it is at present, these fish were probably spawning migrants from the

river, as the lowland in the upper section of the stream would provide

excellent spawning areas.
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This stream has been known to support a relatively large population
of beaver. It is possible that the extermination of brook trout may have
been brought gbout by the invasion of these animals. Beaver had been in
the lower portion of the creek for the past 7 years and have made nuwisrous
dams, 5 of which were removed from the lower 2 miles of stream in the
spring of 1641, It is possible that the beaver had been eliminated from
this area, as no signs of recent beaver work were observed in traversing
a. large portion of the stream. If the beaver were indirectly responsible
for the extermination of trout by increasing water temwperatures, it is
possible that the removal of these animals may result in lower water

temperatures, which are within the range for trout.

Management suggestions

At the nresent time the size of the stream does nct merit any form
of improvement for the species of game fish it contains. Since there is
a possibility of a decrease 1in water temperature due to the removal of
beaver dams, it is suggested that temperatures be taken during wmaximum
air temperatures in the summer of 1942. Should water temperatures, obtained
during critical periods fall within the range of brown trout, it is sug-
gested that 1,200 fingerlingé be planted in the spring of 1943. Tais
number was determined from Embody's stocking table, If fingerlings are
planted, later investigations should be made to determine the retwurns from
stocking and whether stocking should be carried on or discontinuved.

TIributary Number T

(Mansfield Creek)

The sources of Mansfield Creek lis in Ogemaw County but the main

stream crosses over into Arenac County near the mouth, The east branch

o
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is formed in an intensively cultivated area about two miles south of
Prescott; Feeding Ground Lake is the origin of the north branch. The
creek has a total length of about 11 miles, including tributaries. The
water supply 1s derived from Feeding Ground Lake, runoff, springs, flow
from drillings for oil, and a salt well.

The salt well in Section 4 was contributing about 50 gallons per
minute to the east branch, having killed most of the trees and shrubs
along the banks, and shade and cover on the main stream have also suf-
fered from the chloride. Sand is the predominant bottom type in the east
branch, but gravel and rubble also are present,

The north branch contributes about three-fourths of the total volume
of flow in Mansfield Creek. This branch is brushy and flows through a
heavily férested area, There are feﬁ good pools. The bottom types are
sand, gravel, and rubble. Velocity of flow in the two branches is less
than 1 f.s., but below their junction about 1.5 f.s. 1is attained. The
normal summer volume of flow at the mouth of the main stream is about 8
c.f.s.

A few aguatic plants were found in the outlet of Feeding Ground Lake
and in one tributary. The main stream and east branch were completely
devoid of vegetation, although dense beds of filamentous algae were present
at the mouth of the creek.

The north branch and its tributaries were found rather productive
of fish food organisms. Scuds and caddis larvae were the dominant organ-
isms. Leeches, mayflies, midges, dragon flies, and beetles also were found.
The eaét branch and the main stream are very poor in productivity. Only
two forms of diptera larvae were dle to withstand the contamination from
salt brine, although a collection at the mouth produced a few midges, may-

flies, and diptera larvae.




- 81 -

Table 23
Chemistry and temperature data from three stations on Mansfield Creek
‘ Qutlet of
Feeding Ground

Mouth East Branch Lake
Date June 24, 1941 July 7, 1941 July 7, 1941
Tinme 1:00 p.m. Noon 10:00 a.m.
pH 8.2 T.7 7.9
Dissolved oxygen 10.3 7.3 8.0
Phenolphthalein 9.0 0.0 0.0
Methly orange 14k4.0 109.0 ©171.0
Air tewmperature 83° .o 75°
Water temperature TO° . e 72°

The chemistry tests run on water from the east branch and the main
stream may have been influenced by the salt brine po}lution. Tests for
chloride content were run by a member of the Michigen Stream Control
Commissions technical staff and the results are presented in Table 24.
This pollutant and the effect on Mansfield Creek will be discussed more
fully in the section "Pollution in the Rifle River and its tributaries.”

Table 24

Results of tests for chloride content run on Mansfield Creek by a field
men of the Michigan Stream Control Commission '

Sampling station at Sampling station in

Mills - Richland Twp. line N.W., S.W. Section k4
(chlorides in p.p.m. (chlorides in p.p.m.

Date as Cl) as Cl)

April 10, 1940 2,700

May 21, 1940 5,940

June 18, 1940 673

June 20, 1940 30,700

June 24, 1940 13,800

July 10, 1940 26,700

July 19, 1940 16,600

August 6, 1940 22,100

September 3, 1940 29,000

September 10, 1940 37,600

March 14, 1941 _ 17,500

April 9, 1941 1,900 :

April 18, 1941 6,000
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No fish were found in the main stream or the east branch. Brown
trout were collected in a tributary to the north branch which also con-
tained mudminnows, sticklebacks, barred fantails and mud pickerel.

Brook trout were also observed in Spring Creek, a tributary to the north
branch.

Mansfield Creek was considered one of the better brook trout streams
of Ogemaw County at one tlme, and it appears that the decline of trout
was correlated with the development of the Mansfield oil field. This
development started asbout 8 or 9 years ago and was apparently closely
followed by a decline of trout.

Management suggestions

Temperatures of the larger part of Mansfield Creek probably remain
within the meximum limit for trout. On June 24 the ﬁater temperature
at the mouth was 70 degrees as compared to T4 degrees for the Rifle
River near this point. However, this favorable factor of temperature
is considerably offset by the unfavorable factor of pollution, making
much of the water unfit for trout or other species, and offering little
hope for an early return to conditions that existed previous to oil field
development. Nevertheless, it is suggested that immediate action be
taken to seal the abandoned salt well in Section 31. Further checks
should be made to determine if pollutiocn from oil wells occurs and, if
80, control measures should be provided and enforced. Later checks should
follow to determine the ratio of re-population by fish food organisms.
If stocking is contemplated, it ought not be preacticed until the affected
portions of the stream carry a number of organisms sufficient for the de-

mands of an average fish population.
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Tributary Number 8

(silver Creek)

Silver Creek begins at thé'outlet of Long Lake in T. 21 N., R.
4 ®., 8. 1, but is intermittent wntil reaching T. 21 K., R. 4 E,, 8. 11.
The streem is sbout 6 1/2 miles long, excluding the intermittent portioa
in the headwaters. It flows southwest almost its entire length, crossing
M-70 in Sectioun 27 aﬁd entering the Rifle River in Section 33, a short
distance below Island Rapids. A large swamp southwest of Long Lake in
Sections 11 and 12 is drained by the stream and forms the initial water
supply in late summer, when the level of the lake recedes beloﬁ the outlet.

A number of springs in Section 1l increase the water supply to a
volume of 0.6 c.f.s. Springs and seepagé add to this volume, and on
reaching M-70 the stream flows sbout 4.2 c.f.s. At this point the velocity
is sbout 1.5 feet per second. The volume of flow at the mouth was estimated
as about 5.5 c.f.s. The stream below M-T70 falls very rapidly, increasing
its average velocity.

The lower section of the stream sverages 4 to 10 feet in width and
¢ 0B Rt vrad ea ERSSEUEs o THSL SOSEET BHIGn, SO0, % Sesken
11 and 12 averages from 3 to 10 feet in width and 2 to 18 inches in depth.

A great variety of bottom types is found in this stream. The lower
section has sand, gravel, rubble, clay, silt, and shelving rock. The
bottom types of the central section consist of send, gravel, rubble, hard-
pan, and silt. The upper section has sand and gravel, with muc = and silt
deposits along the banks. Although the stream is heavily brushed, it is
lacking in cover., Three new begver dams were found in the central section
but very little water was impounded behind any of them at the time of the

investigation. There are relatively few holes in the lower and central
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sections of the stream, and for the most part the stream is quite flat
and shallow here, with depths averaging 4 to 8 inches. Gravel riffles
sultable for spawning are confined to the central and upper sectious.
Although gravel riffles are found below M-70, the gravel is quite shallow
and usually lies on a clay substratum. It is doubtful if this gravel is
utilized fer spawning.

Table 25

Chemistry and temperature data from two stations on Silver Creek

Upper section

Lower section Sections 11 and

mouth , 14 road
Date June 24, 1941 July 11, 1941
Time 11:00 a.m. 3:00 p.m.
pH 8.1 8.0
Dissolved oxygen 10.0 8.9
Phenolphthalein k.0 0.0
Methyl orange 168.0 -18%.0
Air temperature T7° 69°
Water temperature 58° 59°

A maximum water temperature of 61 degrees was obtained in the lower
section. On June 17, a temperature of 60 degrees was obtained at the
mouth at 3:30 p.m., when the air temperature was 83 degrees. It is believed
that temperatures in this stresm probably never exceed 65 degrees through-
out the summer.

A few small beds of stiffwater crowfoot and waterweed found in the
upper and central sections of the stream were the only submerged agquatic
plants recorded for the entire creek.

The stream produces a good volume and number of fish food organisms
in the upper and central sections. The lower section is not as productive
due to the large amount of clay bottom. Amphipods were the most abundant

of all the organisms. Damsel and dragon fly nymbhs, caddis larvae and
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stratiomyiidae larvae (soldier flies) were rather numerous. A few
immature mayflies, beetleé, midges, and stone flies were also found.
Crayfish were present, but limited in number.

Silver Creek contains brook, brown, and rainbow trout. All three
species are found in the lower half of the stream, but only brook trout
are present in the upper half. Fingerling brook trout were rather common
in the upper and central sections, but could not be found in the lower
section,

Taeble 25

The growth-rate of trout collected from Silver Creek in 1941

Age Group 0 I i1 11T
Brook trout
Number 6 h 6 2
Size range 2.7 - 3.7 3.5 - 7.6 7.2 - 8.1 8.6 - 9.9
Brown trout
Number 0 5 0 C
Size range cen 6.1 - 8.1 cee -
Rainbow trout
Number 0 2 0 1
Size range ees 5.7 - 8.3 cee 10.5
Table 27

Stocking records for Silver Creek, 1939-40

Year Species Number Age

1939 Brook trout 525 6-month
1939 Brown trout 1,450 6-month
1940 Brook trout 502 T-month

Forage fish were not common in this stream, and were limited to the
upper portioms. Creek chubs were the predominant form., Johnny darters
and mudminnovws were also present but less abundant. Four small northern

pike and one common sucker were also taken in the upper section. The



northern pike probably came from Long Lake through the outlet, and two
carp that were observed in the central section of the stream probably
came from the same source.

This was supposed to have been one of the best fishing stresms in
the southern part of Ogemaw County many years ago. It was reported that
at that time the catch was composed of entirely brook trout, but in recent
years brown trout have come in and still more recently rainbow trout.
The stream is fished mostly by local residents except in the lower part.
A 3 1/h-pound brock trout was taken from the headwaters of this creek
in the spring of 1941. This stream was once used for logging and probably
carried a greater volume of water at that time than at present. It was
said that in the lumbering days a logger made a standing offer of a new
suit of clothes to the man who could ride a log frcm the M-T70 bridge to
‘the mouth of the creek.

Management suggestions

Silver Créek supports three species of trout, but it is believed
better suited for brook trout since natural reproduction of this species
is known to occur and water temperatures probably do not exceed 65 degrees.
It is thought that natursl reprodﬁction of brook trout in the central and
wpper sections of the stream is sufficlent to meet the carrying cepacity,
and further stocking should not be necessary. However, stocking of legal
size fish in the lower and central sections for early spring fishing nigh
be done.

Further investigations should be made to determiné the number of
beaver dams in the stream and the effect they have on water temperatures.
If there is an sppreciable rise in temperature because of the dams, im-
mediate action should be .taken to remove scme of them.

Stream improvement devices to increase depth and provide cover should

be installed in the central and lower sections of the strean.
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TIributary Number 9

This tributary lies in T. 21 N., R. 3 E., S. 28 aﬁd 29, and is
about 1 1/2 miles iﬁ length. The stream is very small, flowing ap-
proximately 100 gallons per minute. It contains a few small brook trout
and an occasional rainbow. A maximum temperature of 67.5 degrees was
obtained at noon on July 8, 194%1. It is of little value either as a

fishing stream or in lowering the water temperature of the Rifle River.

Iributary Number 10

Tributary Number 10 lies about a mile to the north of Tributary
Number 9 and has similar physical characteristics. The stream was not
investigated due to its small size.

Iributary Number 11

(Harwood Creek)

Harwood Creek flows approximately 80 gallons per minute and is
about a mile long. It lies in T. 21 N., R. 3 E., S. 19 and 20. Chemis-
try and temperature data on this stream are given in Table 28.

Table 28
Chemistry and temperature data from Harwood Creek.

Date CJuly 8, 1941
Time 5:00 p.m.
pH 7.6
Dissolved oxygen 9.2
Phenolphthalein 0.0
Methyl orange 76.0

Air temperature 75°
Water temperature hge°

A long deep pool of the Rifle River below the mouth of Harwood Creek
has a reputation of producing some fine trout. The cold water coming in
from this tributary is probably responsible for this condition. A few

small brook trout are found in Harwood Creek, but it has virtually no

value as a fishing stream.
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Tributary Number }g

(Eady Creek)

Eddy Creek lies in the south central part of Ogemaw County. The
short main stream is formed by two branches, North Eddy Creek and Soufh
Eddy Creek, about 1 1/4 miles above the mouth. The junction of Eddy Creek
with the Rifle River lies in T. 21 N., R. 3 E., 8. 21. Eddy Creek and
its two branches constitute about 13 miles of stream. The north branch
is approximately 5 1/2 miles long and the south branch 6 1/2 miles. Each
branch begins about one mile to thereast of M-76 and about three to four
miles below the city of West Branch.

North Eddy Creek has been reduced in length in the upper section as
the result of a diversion at the oil refinery below West Branch. The
heagwaters of this stream have been diverted to the West Branch of the
Rifle River and is now known as the C. K. Eddy Creek. The diversion
reduced the original length of the anorth branch about 6 miles, an inter-
mittent portion existing below the refinery.

At the time of investigation the main stream was flowing approximately
5 1/2 c.f.s. Velocities ranged between 1.5 and 1.7 f.s. South Eddy Creek,
at the extreme lower end, flows approximately 2.9 c.f.s., with a velocity
of 1.7 f.s. The volume and velocity of the north branch is slightly less
than that recorded for the south branch.

The stream is fed largely by springs, but apparently is subject to a
considerable quantity of run-off in the headwaters during heavy rains.

It is well shaded, but open enough to permit some fly-casting. Some
open water is found in the lower 2 miles of the south branch, but above
this point it is brushy. The north branch is heavily brushed throughout.

The bottom types of the main stream consist largely of gravel and -

rubble. Sand, silt and wmuck are slso present but limited to relatively
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smell areas. The stream has a large number of good gravel riffles but
lacks adequate pools. The usual pool-riffle relationship consists of
scouring basins 8 to 12 inches deep, 15 to 30 feet long and 10 to 15
feet wide, separated by shallow gravel riffles., A few cut banks, sub-
merged plants, and brush constitute the bulk of the cover, which in
general would be considered poor to average.

The bottom types in the lower section of the south branch are
similar to those found in the main stream. Pools average from 5 to 6 feet
in width and 8 to 12 inches in depth. Above this area sand, silt, and
muck deposits are more abundant. Three beaver dams were present in the
central section of the south branch. Beaver did not seem to be inhabiting
this area, although approximately five acres of water was impounded by
one dam.r

The north branch is a typical brush stream flowing through a dense
growth of cedar and alder. Sand predominates, but an adequate quantity
of gravel is présent for spawning. The entire stream has excellent cover.
Brush, cut banks and logs are found throughout the length of the stream.
Pools from 1 to 3»feet in depth are usually associated with logs and snags.
Two beaver dams were found in this branch, one lying in the upper section
and the other in the central section. The upper dam was of recent origin
and it was reported that beaver were active 1in the area.

Results of chemical analyses taken at the mouth of Eddy Creek were

similar to the results obtained elsewhere on this .:stream. No analyses

were made at the impoundments formed by the beaver dams, but several

brook trout were taken from one old beaver pond on the south branch, showing

that conditions for fish were favorable there at that time.
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Table 29
Chemistry and temperature data from Eddy Creek and its branches.

South Eddy South Eddy ¢:. North Eddy Creek
creek below 1/4 mile below T, 21 N., R.

beaver beaver 2E., 8. 2
Main stream pond pond

Date June 25, 1941 July 9, 1941  July 10, 1941 July 10, 1941
Time 12:00 noon  3:30 p.m. 9:45 a.m. 10:00 a.m.
pH 8.1 7.8 7.9 7.4
Dissolved oxygen 9.0 6.4 7.8 2.9
Phenolphthalein koo 0.0 0.0 0.0
Methyl orange 125.0 118.0 112.0 138.0
Air temperature 87° T7° T7h° 8he
Water temperature T1° 65° 58° . 61°

A series of temperatures were teken on Eddy Creek and its branches
and the readings are presented in the following table.

Table 30.
Temperatures of Eddy Creek and its branches, and one reading from the

Rifle River.

Air Water

Location Date Time temperature temperature Weather
Mouth Eddy Creek July 8, 1941 3:00 p.m. 76° 68° Clear
Mouth Eddy Creek  June 25, 1941 2:30 p.m. 87° 71° Clear
Rifle River June 25, 1941 2:30 p.m. - 87° 76.5° Clear
Lower~> section

South Branch July 9, 1941 1:00 p.m. 82° 66° Clear
Lower section

North Branch July 9, 1941 1:00 p.m. g2° 59° Clear

Central section

South Branch Jjust

below beaver dam July 9, 1941 10:00 a.m. The - 58° Clear
Central section )

South Branch 1/4

mile below beaver

dam July 9, 1941 3:00 p.m. T7° 65° Clear

A maximum temperature of Tl degrees was obtained at the mouth of the
main stream at 2:30 p.m. on June 25, with an air temperature of 87 degrees.
At the same time the temperature of the Rifle River was 76.5°, about 5 1/2

degrees above that of Eddy Creek. The temperature of the two tributaries
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at their junction was: south branch 66 degrees, north branch 59 degrees.
It is obvious that the north branch is low in temperature and remains
sbout 7 degrees colder than the south branch during the sumer. Although
maximum water temperatures for the area were not obtained at critical
periods, it is believed that sufficient data were collected to make the
following predictions. Water temperétures in the lower portion of the
main stream probably reach a meximum 75 degrees to 77 degrees during
critical warm periods. South Eddy Creek may reach a?maximum of 71 degrees
to 73 degrees in the lower portioné, while similer areas in the north
branch would probably remain under 65 degrees.

Dense beds of submerged plants are found in the lower portions of the
main stream. Stiff water crowfoot and waterweed were quite common in this

ares. The beaver ponds contained water milfoil (Myriophyllum sp.), water-

weed, musk grass, and pondweed (Potamogeton tenuifolius), and big duckweed,

(Spirodels volyrhiza) covered the lower end of the pond.

The bottom fauna of the main stream is eonsiderably above average in
qgantity. The south brench is alsoc gquite productive of fish food organisms
in the rvbble areas in the lower section, but reduced in the brushy part
of the stream above this section. Insect forms in the north branch are
limited in number in the lower portion but are plentiful in the meadow
area in the headwaters.

Amphipods, caddis larvae, mayfly larvae and helgramites were found
mostly in rubble areas of the main stream and its branches. In sand ares
amphipods, midge larvae and other diptera were the most abundant forms. On
the whole, the stream is considered above average in richness.

The following table indicates the relative abundance of the fish food

organisms,
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Teble 31

Relative sbundance of fish food organisms in Eddy Creek and its branches.

Main stream South branch North Branch
Epheneroptera Common Abundant Few
Anisoptera Common Common Few
Trichoptera Very abundant Very abundant Few
Chironomidae Few Few ' Common
Other Diptera Fevw Few Common
Neuroptersa Common Common Few
Plecoptera Few Common ‘e
Amphipoda Very abundant Very abundant Cormon
Gastropoda Few Few Few
Crayfish Few Few Few

Three species of trout were collected in the main stream. The brook
trout was‘the dominant species, followeq by rainbow trout and brown trout
in order of abundance. Fingerlings of each species were taken in considerable
numbers. Legal rainbow trout were not taken, although sﬁb-legal fish were
quite.abundant. Legal brown and brook trout were present, but were greatly
outnumbered by sub-legal fish. Although the stream supports a relatively
large number of fish, they are fingerlings or sub-legal and it would appearxr
that either the fishing pressure is sufficient to keep the‘legal fish re-
duced in number or, as they reach larger size move into the Rifle River.
It is conceivable that a combination of the above factors wmay be responsible,
since suiteble cover is limited and the stream is fished rafher heavily.

The population of game fish in the south branch is gquite similar to
that found in the main stream except that brook trout are more abundant
here. Results of netting in the beaver pond indicated that the impounded
water contained only a few legal brook trout. The only game fish found in
the north branch were brook trout. Here agein the number of sub-legal fish
did not seem in proper proportion to the number of legal fish. Cover seems

adequate, so vver-fishing way explain the small number of adult fish.
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There is some evidence of slower growth rate in the brook trout of

the north branch as compared with those in the main stream and the south

brénch.
v Table 32
The growth-rate of trout collected from Eddy Creek in 1941
Age group ¢ I II TIT
Brook trout
Number 3 16 8 1
Size range 1.8 - 3.0 Lo - 7.4 6.7- 8.6 7.2
Brown trout
Eddy Creek Number 5 L 2 0
and south Size range 1.5 ~ 2.2 4.8 - 6.1 5.8- 8.3 .ee
branch

Rainbow trout
Number 0 11 0 0
Size range - 4,5 - 6,6 cee cee

Bddy Creek, Brook trout
North branch Number 0 10 3
Size range - k,3 - 5.8 6.0- 7.5

Ten species of forage fish were recorded for this stream. The creek
chub, blacknose dace and pearl dace were the most common forms. Mudminnows,
brook sticklebacks, blackside darters, rainbow darters, Johnny darters
and mudders (bairdii) were few in number. Common suckers and ammocoetes
brook lampreys were also found. Forage fish were well distributed through-
out the main stream and in the lower part of the south branch. A few creek
chubs‘were taken in the headwaters of the north branch but were scarce
in the colder water of the lower section.

A tétal of 6,500, T-month-old brook trout and 2,250 3-month-old rain-
bow trout have been planted in the main stream and the south branch in the
past six years. Five thousand of the brook trout were planted in 1940. It

is possible that some of these fish were collected by the survey perty and

as legal fish.
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Ten to fifteen years ago Eddy Creek and the two branches produced
excellent trout fishing. Limit catches of 8- and 9-inch brook trout in
the north branch'were reported as late as 1935. Beaver ponds in the
south branch produced good fishing until about 1935, after which a
steady decliﬁe occurred. Impoundments near the mouth of the main stream
were productive until washed out some years ago. The effects of beaver
ponds on the fish population in the main stream and the south branch
appears to follow the course that was genérally revealed by special
vinvestigations of beaver-trout relations. These showed that fishing in
the impoundments was good for a number of years after the dams appesred,
but later declined to very low productivity.\s/

Management suggestions

The beaver dams in the séuth branch of Eddy Creek have apparently
run their course in productivity and are now virtually sterile basins.
‘ Eurther investigations should be made concerning the activity of beavers
in these ponds. If beavers are not present the dams should be removed
and the ponds drained. Stream improvement devices to increase depth and
provide cover should be installed in the lower section of the south branch,
as well as in the main stream. The improvement work in the south branch
ought to ve undertaken only if the dams are renoved, and sludge in the
impoundments should be cleaned out by freshets before work on improvement

installations is vegun.

‘ \a/Salyer, J. C., Institute Report No. 259, Preliminary Report on
the Beaver-trout Investigation. 1934,

Eschmeyer, R. W., Institute Report No. 455, Creel Census for Three
Seasons on the Beaver Dams and Lakes in the Gladwin Game Refuge. 19308.

Editorial note: An intensive study of beaver-trout relations is
being mede by the Department of Conservation at the present time. This
investigation is expected to bring important new facts to light regarding
the effects of beaver dams on trout and may also serve to alt®r some con-
clusions that could be drawn from the earlier studies cited above. For an
outline of the current study see Adams, A. K., Institute Report No. 1213,
Beaver-trout Investigations in Michigan. 1949.
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The new beaver ponds in the north branch should be checked at later
dates to determine their productivity. It is possible that natural re-
production of brook trout abovevthese ponds will be adequate to meet
their carrying capacity, and therefore it would be advisable to make an
investigation to determine the need for stocking before any planting is
done.

Further stocking in the main stream and the south branch should be
discontinued because trout are present in sufficient number to meet the
normal carrying capacity of these areas of the creek.

Iributary Number 13

(Qutlet of Norway Lake)

This stream has a volume of approximately 60 gallons per minute.
It lies in T. 21 N., R. 3 E., S. 16, and has a total length of approximately
one-half mile, Due to its small size, further investigations were not

made.

Tributary Number 1

(Prather Creek)

This tributary, which lies in T. 21 K., R. 3 E., S. 9, 10, is about
one and one-quarter miles long and has a flow of about 60 gallons per

minute. It was not inventoried.

Tributary Number 15

(West Branch of Rifle River)

The West Branch of the Rifle River is known locally as the West
Branch, The origin lies in the city of West Branch at the outlet of
Weidman's millpond, which impounds the water of Ogemaw Creek in T. 22 N.,

R. 1 E., S. 24, The stream is fed by five primary tributaries; including
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Ogemaw Creek. An irregular easterly course is followed from the city
of West Branch to the mouth in T. 21 N., R. 3 E., S. 4. The stream is
about 12 miles in length, exclusive of tributaries.

Streams tributary to the West Branch arise from cold springs or lake
outlets, and show great diversity in temperature. Two dams on the West
Branch and two in the tributaries also alter water temperatures considerably.
The volume of flow is regulated to a large extent by the operation of the
power dam at Flowage Lake. Tributaries of the stream have a total volume
of approximstely 21 c.f.s. The volume of flow below Qussman's dam is
about 8 or 9 c.f.s., below Flowage Lake about 19 c.f.s., and approximately
22 c.f.s. at the mouth. There are a variety of pool formetions in the .
main stream, ranging from poor to good. Pools above Flowage Leke are
from 1 1/2 to 3 1/2 feet in depth and from 10 to 18 feet wide. Pools in
the centrzl and lower sections averasge from 2 to 4 feet deep and from 10
to 25 feet wide.

Rubble and boulders are . the chief bottom types in the stream
above Flowage Lake, but in many instances these are covered with organic
sediment. Sand and fine gravel predominate in the central and lower
sections of the stream, with irreguler deposits of organic sediment ex-
tending about a mile below Flowage Lake. Small areas of muck and silt
are also present in the eddies and along the banks.

The stream has an average amount of shade throughout its length
with the exception of open areas about the city of West Branch. A large
percentage of the land in the central and lower sections is cultivated close
to the stream. Cover throughout the course of the stream seems adequate.

Cut banks, exposed roots and deadheads are well distributed in all sections.
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Table §§

Chemistry and teuwperature data from the West Branch of the Rifle River.

Central
Ucper 1/4 wmile below L miles below Lower
M-75 C. K. Eddy Creek C. K. Eddy Creek mouth
Date July 12, 1941  June 26, 1941 June 26, 1941  June 27, B4]
ime 9:30 a.m. 2:00 p.m. 4:30 p.m. 4:00 p.m.
pH 8.0 8.k 8.4 8.1
Dissolved oxygen 3.3 7.8 8.8 8.0
Phenolphthalein 0.0 7.0 7.0 6.0
Methyl orange 170.0 147.0 162.0 162.0
Air temperature 76° 86° 86° 86°
Water temperature 59° 76° T7° 78°

A test for phenol made on water from this stream by a member of the
Stream Control Commission's technical staff did not reveal the presence
of this poisonous carbon compound, although evidence indicated recent

by this substance
contamination./ Other chemical factors concerning pollution of the West
Branch will be discussed under "Pollution in the Rifle River and its
tributaries.”

A great veriation in temperature is found between the origin and mouth
of this stream. The section above Floﬁage Lake is of a wmuch lower teuper-
ature than the section belov. Ogemaw Creek, the inlet to Weidman's pond,
probably remsins in the low sixties throughout the summer, and the resulting
overflow of the pond, although somewhat increased in temperature, is still
within the tolersnce renge for trout until reaching Flowage Leke. At
the lake the water is held in check for a sufficient length of time to
permit the surface water to approach air temperatures. Rifle Creek alsc
flows into Flowage Lake buﬁ has a higher temperature than the upper section
of the West Branch. Surface water of Flowage Lake is used in the development

of hydro-electric power, and therefore it is obvious that water temperatures

in the stream below the dam will probably remain high during the summer.
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Two tributaries enter the stream below the dam but have litile effect on
the water temperature. C. K. Eddy Creek has a volume of approximately

300 gallons per minute and is often warmer than existing air temperatures
as the water is used by the oil refinery located about 1/2 mile above the
mouth. Campbell Creek enters the West Branch in the lower central section,
but has littlé effect on the water temperature as the volume of flow is
rather swall as compared with that of the West Branch at this point. The
following table shows the variations in temperature of the West Branch
from source to mouth.

The maximum temperature of 79 degrees obtained at the mouth of the stream
on June 27 was two degrees above that of the Rifle River at the same time.
Temperatures were not obtained during the critical periods, but it is be-
lieved, that sufficient data were obtained to vermit the following deductiouns
to be made. Water temperatures above Flowage Lake probably rémain suf-
ficiently low for brook, brown, and rainbow trout. During normal summer
temperatures the surface water in Flowage Lake is warmed to the extent
that it remains above the limits for trout for varying lengths of time.
Although the stream immediately below the dam may be slightly below the
temperature of surface water of the lake, it still remeins relatively
high and is further warmed through the remainder of its gourse to the Rifle
River.

The West Branch contains a limited number of submerged aguatic plants.

Small beds of leafy pondweed (Potamogeton foliosus), sago pondweed

(Potamogeton pectinatus), flat-stemmed pondweed (Potamogeton zosteriformis),

waterweed, and floating-leaf pondweed were found in silt and sand areas
throughout the greater part of the stream. It is believed that certain

orgenic and inorganic wastes entering the stream may tend to limit plant

growth.




Table 34

Temperatures of the West Branch of the Rifle River, 194l.

Upper portion

Lower portion

1/4 miles 4 wmiles

In At At below below

village Flowvege Flowage Below C. K. C. K.

of West At At Lake Lake Flowage Eddy Eddy At

Branch M-T6 M-T76 (surface) (surface) Lake Creek Creek mouth
Date July 12 July 19 July 12 July 17 June 24  June 24 June 26 June 26 June 27
Time 9:45 a.m. 10:00 a.m. 9:30 a.m. 11:30 a.m. noon noon 2:00 p.m. 6:30 pm 4:00 p.m.
Air 6h° 67° 70° T2° ces cee g6° 86° 86°.

‘ : ,

Water 58° 60° 59° 72° 7° The o T6° T7° 79° 8
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Fish food organisms are relatively sbundant in the West Branch. The
productiveness seemed to be rather wniform throughoquthe length of the
stream, although the volume and number of organisms was increased considerably
by the presencé of tubificidae in the upper and central section. The
following table represents the relative abundance and distribution of the

organisms found in the West Branch.

Teble 35

Abundance and distribution of smaller organisms of the West Branch of the
Rifle River.

Upper section Central section Lower central
M-76 bridge 1/4 mile below section
5. B, of Flowage lake T. 22 N.,
West R..3 E.,
Branch S. 31
Tubificidae Exceptional abundance Very abundant .o
Hiruvdinea Common Few Few
Gastropoda Very abundant Very abundant Very abundant
Pelecypoda : Few Very abundant Very abundant
Amphipoda Few ‘e .
Hydracarina Few .o Few
Ephemeroptera Few , Few Common
Anisoptera ces Few Common
Zygortera .o Few Common
Neurontera PR . Few
Trichoptera e N Few
Plecoptera . ‘e Few
Coleoptera Numerous ’ cen Few
Chironomidae Abundant Few Common
Other Diptera Abundant Few Few
Henmiptera Abundant cen ces
Isopods Very abundant ces ces
Crayfish Numerous Abundant Very sbundent

The large number of tubificidae found below the Flowage Lake dam
indicates that some of the organic wastes from West Branch are carried through
the reservoir. The lower central section of the stream supports a larger
pumber of species than that part of the stream above, but does not contain

tubificids, indicating the zbsence of strong organic pollution below this

point.
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Although both cold- and warm-vwater fish are present in the West Branch,
it is believed that very few areas in phis stream support a sufficient
number of geme fish to be of value to the angler. Trout are confined to

he portion of the stream above Flowage Lake and the warm-water species
below the lake. Brook, brown, and rainbow trout were ccllected above the
lake within the city limits of West Branch; perch, longear sunfish and
pumpkinseed sunfish were collected in the central and lower sections of the
stream. Smallmouth bass were also observed near the mouth. Several gill
nets placed in Flowage Lake produced very few fish. Swall perch and one
northempike (4 pounds 8 1/2 ounces) were taken, other forms such as blue-
gill, pumpkinseed sunfish, largemouth bass, smallmouth bass, rock bass,

and longear sunfish have been reported. The relative abundance of forage

fish is shown in the following table.

Table 36
Forage fish of the West Branch of the Rifle River.

Lower central Upper central Upper section
section, T. 22 section, T. 22 T. 22 N., R.

N., R. 3 E.,. N., R. 2 E., 1E., S. 19
S. 31 S. 33
Creek chub Common Few Common
Blacknose dace Very common Few Predominant
Common shiner Predominant Predominant Common
Golden shiner Few Common ves
Bluntnose minnow Few Few cee
Longnose dace ase Few Few
Lake emerald shiner cee Few cee
Fathead minnow Rare cas ces
Brook stickleback Few ces Few
Blackside darter Common oo e
cee Common

Muddler
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Table 37
Growth-rate of trout collected from the West Branch in 1941.

Age group 0 I 1T 111
Brook trout
Number 0 0 3 3
Size range .o . 5.8 - 7.2 7.3 - 8.1
Brown trout
Number 3 0 2 0
Size range 2.5 - 2.8 cen 7.3 - 8.6 ces
Rainbow trout
Number 2 0 o] ¢}
Size range 2,0 - 3.1 coe e -
Table 38
Stocking records for the West Branch from 1937 to 1940
Brook trout Brown trout Rainbow trout
1937 ces cos .o
1938 55 adults 15 adults 15 adults
‘ cee 3,625, 6-month cee
1939 200 adults . . e
6,000, 7-m0n't-h * 0 * o0
1940 e - .o

From results obtained in chemical, physical, and biological examinations
it is quite appafent that only the extreme upper portion of the stream is
suitable for trout. The seﬁage introduced by the city of West Branch reduces
the value of the stream as a fishing area for some distance below Flowage
Lake. The possible loss of fish life due to lack of oxygen resulting from
oxidation of organic material in the pol;uted area above the lake is considered
as a potential limiting factor, although such conditions were not observed or
reported during the‘survey. The number of desirable game fish below Flowage

Take is virtually negligible, as only a few smallmouth bass were observed in

the lower section.
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Previous to drilling for oil in the vicinity of West Branch, Flowage
Lake produced good brook and rainbow trout fishing as well as largemouth
bass, smallmouth bass, rock bass and northern pike. In 1932 and 1933
pollution from oil wells was thought to have reduced the number of game
fish. No trout have been taken in the lake in recent years. The section
of stream above Flowage Lake has produced some exceptionally large brown
and rainbow trout each season, however. The central and lower sections
produced brook and rainbow trout prior to 1933 and l93h, but there is little
Tishing below Flowage Lake at the present time. It has been reported that
large rainbow trout were taken below Flowage Dam in former years.

Management suggestions

Stocking below Flowage Lake should be discontinued because of high
water teuwperatures and pollution. All stocking above the lake in the
future should be limited vo the section above the sewer Inlet, but it is
suggested that greater returns may be obtained by improving shade, cover and
pools rather then by continuing with heavy stocking. Fingerling brown and
rainbow trout were taken in the city of West Branch, which indicates that
these species reproduce here and are better adapted to present conditions
than brook trout which have predominated in the plantings.

It is thought that the present policy of permitting seining for

minnows below Flowage Lake should be continued.

Trivutary Number 1-15

(Campbell Creek, Slobtown Creek or Toughmire Creek)

Campbell Creek is the first tributary to the West Branch. Ii is formed
by the outlet of Mud Lake in T. 22 N., R. 2 E., S. 11 and its mouth lies in

T, 22 N., R. 3 E., S. 21. It is about & 1/2 miles in length, excluding
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Pesch Lake Creek (1-1-15), its only tributary. Springs above M-55 con-
trivute a large part of the volure. The volume and velocity at the M-55
bridge were approximately 1.4 c.f.s. and 0.4 f.s. It was estimated that
the stream had a volume of about 2 c.f.s., at the mouth.

Campbell Creek would be classed as & brush stream, althcough certain
areas in the central section are open. Pools are 1 to 2 1/2 feet in depth
and have an average amount of cover. Bottom types of sand and gravel pre-
dominate, although a few rubble areas are present,

Chemical and temperature conditions were within the range of trout.

It is believed that these remain fairly uniform throughout the summer.

Table 39
Chemical and temperature data from Campbell Creek
M-55 bridge

Date July 17, 1941
Time 3:00 p.m.
pH 8.2
Dissolved Oxygen 10.6
Phenolphthalein 8.0
Methyl orange 188.0
Air temperature 8e°
Water temperature 5G°

No submerged aquatic plants were found in Campbell Creek at the points
of investigation.

Fish food orgenisms were quite abundant, especially amphipods. Caddis
and diptera larvae were common. The remainder of the bottom organisms were
nede up of a few leeches, dragongly nymphs, beetles, midge larvae, storefly
nymphs, isopods, and crayfish. As to the volume and number of food organisms
available, Campbell Creek would be rated from good to excellent.

A seining station at the M-55 bridge produced only four species of fish.

The muddler (cognatus) was found at this station and represents the southern
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record of this species in tributary collections from the Rifle River drainage.

Cottus bairdii and the mudminnow were the only other species of forage

fish found in the stream. C. béfdii and C. cognatus were represented in
about equal numbers and were abundant, while mudminnows were few in

number. The stream apparently maintains s good number of legal sized brook
trout, as well as fingerlings. It has produced brook trout for many years,
Mr. William Qrant of Vassar, Michigan has related experiences on the Campbell
which indicate that the stream was well populated with brook trout 25 years
ago. At the present time the stream is fished moderately light., It was

planted with 2,250, 3-month rainbow trout in 1937.

Table L0
Growth-rate of brook trout collected from Campbell Creek in 1941

Age-group 0 I 11
Brook trout
Number 2 7 T
Size range 2.8 .7 - 6.1 6.3 - 7.8

Management suggestions

At the time of investigation Canpbell Creek had most of the characteristics
that are associated with good brook trout streams. There was sufficient
evidence to indicate that netural reproduction was adequate and that food
organisms were of ample quantity to support a sizZeable populastion of finger-
ling and adult brook trout.

Since the stream now contains a good number of legal trout no nanagement
suggestions are offered with the possible exception of installation of a

small dam in the lower section to increase the fishing area.
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Tributary Number l-1-15

(Peach Lake Creek)

Peach Ieke Creek is formed by the outlet of Peach Lake. It carries
& very small volume of weter and feeds the lower portion of Cympbell Creek.
It is possible that the stream may become intermittent in the upper portion
during dry periods. The stream is about 4 miles in length. The water
temperature is too high for trout and the stream has virtually no value to
the angler. t the M-55 bridge northern pike and mudminnows were collected and
the volume of flow was found to be 20 to 25 gallons per minute. No management
suggestions are offered for this tributary.

Tributary Number 2-15

(C. X. Eddy Creek)

C. K. Eddy Creek is the name applied to the upper portion of the ‘
north branch of Eddy Creek which has been diverted to the West Branch, It ‘
is gbout 3 miles long. The stream was not investigated other than to obtain !
temperatures, chemical analyses, and an estimation of volume. The volume ‘
of flow was about 300 gallons vper minute at the mouth,

Table 41
Chemical and temperature data from C. XK. Eddy Creek taken at the mouth

Date June 26, 1941
Time 2:00 p.m.
oH o 7.8
Dissolved oxygen 2.4

Air temperature 86°

Water temperature ge°

A large pert of the water in the lower part of the creek is used by the
refinery at West Branch is some process of refining oil which oroduces a

water temperature in excess of current air temperatures.
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Phenol pollution has been reported, although an investigation on
June 26, 1941 by a representative for the Stream Control Commission did

nct reveal the presence of this compound.

Management suggestions

Past investigations regarding phenol pollution in C. XK. Eddy Creek
have not been satisfactory dvue to the rapidity with which this pollutant
oxidizes. Until the type and socurce of pollution can be definitely frozen
and subsequent control measures enforced, the West Branch will undoubtedly
be subject to irregular pollution of a lethal nature. 1t is hoped that
later investigations by the Stream Contrel Commission will provide suf-

ficient evidence to formulate control measures.

Tributary Number 3-15

(Rifle Creek)

The origin of this stream is formed by the outlet of Rifle Lake which
is in turn fed by Crapo Creek. Rifle Creek <flows almost due south, trans-
ecting M-55 in Sections 20 and 29. The mouth lies in the upper end of
Flowage Lake,»about 1/2 mile below M-55. The stream is about 2 3/4 miles
in length.

A large portion of the water of Rifle Creek comes through Rifle ILake,
Woods Creek joihs the stream in Section 20. The water of the streem is
impounded by Fisk's Mill dam just north of M-55., The dam forms a 9-foot
head and impounds espproximately an acre of water. A volume of 8.5 c.f.s.
and a velocity of 1 f.s., Was.§Efé?%§d above the entrance of Woods Creek.
The volume is ircreased about/by ;éo'ods Creek. The upper section of> the

stream is approximately 8 to 20 feet wide and from k inches to 2 feet in

depth. The lower section is from 12 to 20 feet wide and 4 inches to 2 feet

deep.



There are few good pools throughout the length of the stream. Pools
are ususlly very shallow, are lacking in cover, and mostly fall in class
SET3F3. Much of the land adjacent to the stream is cultivated or in pasture
up to the creek banks, and as a result very little shade is found anywhere.
Cover is also limited in most parts of the stream. A few boulders, cut-
banks or deadheads occur in a few pools, but on the whole, little protection
for adult fish is available. Rubble and coarse grsvel are the predominant

bottom types. Sand deposits are confined to that section of the stream

immediately below Rifle ILake.

Table 42
Chemistry and temperatire data from Rifle Creek

Fisk's Mill (surface Upper portion
at dam) Section 21

Date July 15, 1941 ' July 12, 1941
Time 10:30 a.m. 10:30 a.m.
pH 8.4 8.4
Dissolved oxygen : 10.1 9.8
Phenolphthalein 8.0 8.0
Methyl orange 164.0 164.0
Air temperature 85° 86°
Water temperature 70° el e

It was reported that in former years the lower portion of this stream
was polluted with wastes from oil wells. Investigation of bottom fauna
below M-55 indicate that some pollution may still exist. The limited
occurrence of bottom organisms could be attributed either to the accumulation
of old wastes or to recent pollution. Sediment from the stream bed when
agitated produced an oily film on the surface of the water.

Small beds of water milfoil and clasping-leaf pondweed were present
immediately below Rifle Lake but vegetation was absent in the central and

lovwer sections of the stream.
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The bottom fauna of Rifle Creek was rated poor to fair. The stream
ebove M-55 to Rifle Lake produced a fair number and volume of orgenisms,
but the area below M-55 is poor in productivity. Mayfly and caddis larvae
were the predominant forms. Stoneflies, midges, other diptera, isopods,
leeches, oligochaetes, crayfish and mollusks were present but few in number.
No trout were taken in Rifle Creek during the course of the suivey.
One small rock bass was the only game fish taken here., Creek chubs pre-
dominated in the class of forage fish., Coummon shiners, river chubs, black-
nose dace, Johnny darters, barred fantalls, rainbow darters, common suckers,
and hog suckers were also recorded. Little information could be obtained
on the histbry of fishing in Rifle Creek. It has been reported that it

produces & few trout in the spring, probably it is fished very little.

Manageument suggestions

Rifle Creek probably becomes too werm at critical periods for trout.
Since the source of the stream is formed by the surface water of Rifle Lake,
improvements to lower water temperature would be of little value. Nelther the
size nor the length of the stream are adequate to encourage introduvuction of
smallmouth bass. It is believed that the only value of Rifle Creek lies
in its production of wminnows and it should therefore be classed as a minnow

strean.

Tributary Number 1-3-15

(Woods Creek)
Woods Creek is about 4 1/2 miles in length. Its origin lies in T.
21 N., R. 1 E., S. 12, and is formed by the outlet of Heinz Lake. It enters
Rifle Creek at Fisk's Mill Pond.
The outlet of Heinz Lake forms only 2 small portion of the volume of

Woods Creek. A large besver dam about a quarter mile below the lake impounds
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2 to 3 acres of water which backs up almost to the lake outlet. Numergus
springs entering the stream as 1t passes through a large cedar swamp below
the beaver dam contribute much of the volume of Woods Creek. A volume of
3.1 c.f.s., and a velocity qf 1l f£f.s., represent a normal summer flow at
the mouth.

The headwaters are of little value for fishing as the water for some
distance belew the beaver dam is too warm to support trout. The cedar

swamp below is so thick that even "brush fishing" is difficult. Ten pools

. but the a in_general shows signs of being filled
in by sand and silt. A few gravel r1§%?es a§8(§?°ls were fo%n in this section.
were found within the swamp,/ “re central and 1

er sections of ithe strean
flow through cultivated and pastured land and are rather open, although
‘glder and willow along the banks offer some shade. Gravel and rubble

predominate in the central section, but the lower section is filled with

r
sand. Pools in the upper portion would be classed as 83 T3 F3 and in the lower

two sections as 83 T2 FE'

A chemical analysis of the water was made in the central section of

the stream and temperatures recorded at intervals throughout its length.

Table 43

Chemical and temperature data from Woods Creek, 194l.

Upper Section Middle Section Lower Section
Take outlet Below Section 17 Section 18 Section 20 Mouth
beaver dam

Date July 12 July 12 July 12 July 12 July 15 July 12
Time 2:00 p.m. 2:30 p.m. 4:00 v.m. 1:00 p.m. 10:00 a.m. 10:30 am,
pHE - 8.0 :
Dissolved oxygen 8.0
Phenolphalein 6.0
Methyl orange 155.0
Air tempersure  80° 80° 76° 75° 81e T1°

Water temperature B° The 59° 66° 51° 58°




- 111 -

From the data presented in Table 43 conditions for trout appeared
adequate, Th¢ temperatures do not represent maximum summer temperatures,
but were believed to be sufficient for marking out suitable areas for trout.
Water temperatures velow the lake and for some distance below the beaver dam
probably become too high for cold-water forms but the spring water added
to the stream in the cedar swamp is sufficiently low in teﬁperature to
cool the water so that it may be utilized by trout. Althcugh the central
and lower sections are rather exposed, it is believed that water temperatures
rewain suitable for brook trout to within 1,2 mile of the mouth, A sludge
deposit similar to that found in Rifle Creek was observed in the lower 1/2‘
mile of this stream.

Submeréed aguatic plants were not present in any portion of Woods
Creek. The stream is rated as fair to good in its production of fish food
orgenisms. Amphipods were the predominant form. Caddis larvae and meyTly
nyrrhs were also abundant, these three forms compromising the bulk of the
fish food organisms found here. A few snails, leeches, dragonflies, stone-
flies, beetles, midges, other diptera, and crayfish were also present.

Woods Creek zppears to support a fair number of legal size brook trout
and a considerable number of fingerlings. No other species of trout was
collected or reported for the stream. Creek chubs were the only séecies
of forage fish collected. A few pumpkinseed sunfish were observed in the
heaver nond.

Little could be obtained regarding the history of this stream., At
the present time most of the fishing is confined to about 1 1/2 miles of
creek in the ceantral section., Altaough limit catches have been made in

recent years, the stream is not heavily fished.
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Table Lk

Growth-rate of brook trout collected from Woods Creek in 1941

Age group 0 I 1T 11T
Brook trout |
Number 0 3 10 1
Size range b1 - 5.6 5.2 - 8.6 6.7

Management suggestions

The most ob ectionable aspects of Woods Creek for brook trout are an

inadequate number of good pools and lack of cover. Conditions of the stream
lying within the cedar swamp favof natural reproduction. DNatural reproduction
is apparently adequate, thus eliminating the need of plantirng. The thick
brush makes over-fishing almost impossible, thus protecting brood stock.
The activity of beavers was confined to the headwaters of the creek and is
not considered objectionable in a management plan for the stream. Stream
improvements that will create pools and provide cover should be placed in
Sections 17, 18, and the upper half of Section 20.

Tributary Number E gz.Rifle Lake

(Crapo Creek)

The source of Crapo Creek lies in T. 23 N., R. 2 E., S. 33, and the
mouth in T. 22N., R. 2 E., S. 16. This stream is fed by four tributaries
near the source and one about midway along its course. The creek and its
tributaries have a total length of approximately 4 1/2 miles. It flows
thru Crapo Lake in the lower »art of its course and subsequently forms an
inlet of Rifle Lake. Springs and cold tributaries in the headwaters provide
the initial water supply. The lowlands in the central and lower sections

‘undoﬁ@ufdly increase the volume to some extent under normal conditions and

especially after heavy rains.
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The central section of the stream was flowing sbout 4.8 c.f.s. and
2 to 31/2 f.s., at the time of investigation, and it is believed that
the volume in the lower section probably approaches that of Rifle Creek
i.e., approximately 8 c.f.s.

Shade and cover are excellent in the upper half of the stream but
are somewhat laéking in the swamp area below. Fine gravel and rubble are
the predominant bottom types in the headwaters but are replaced by sand
and muck in the central and lower sections. Pools in the headwaters are
from 1 to 2 feet in depth and have an abundance of cover. Similar pools are
found for some distance below, but a gradual change occurs when the stream
reaches the level lend about the middle of the central section where canal-
like stretches of water 8 to 17 inches in depth with limited cover pre-
dominate. These stretches continue throughout the lower section.

The width of the stream varies from 2 to 5 feet in the headwaters to
12 to 15 feet in the lower section. A small portion of the central and
lower sections 1s in open water and suitable for fly casting.

Chemical analyses on Crapo Creek were limited to oxygen and pH
determinations. The pH was 8.4 and the oxygen 10.4 p.p.m. Temperatures
of the headwaters of Crapo Creek were below those found in any other tribu-
tary of the Rifle River. A temperature of 46 degrees was recorded near the
origin of the stream and in one tributary. This temperature was 1 degree

less than that for most springs of the Rifle River drainage.

Table 45
Temperatures for Crapo Creek from headwater to mouth, July 12, 194l.
Lower
outlet of
Crapo Creek
Time 10:00 a.m. 10:00 a.m. noon 5:00 p.m. 5:00 p.m.
Air temperatures 81° g1° 87° 81° 81°

Water temperatures kge Lge 52° 6e° 69°
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Temperatures in the headwaters are rather low for good trout growth,
but increased terperature in the central section makes for better conditions.
The temperature b=low Crapo Lake may become too warm for trout during
critical periods, although the reading obtained at the time of investigation
was well within the tolerance range of trout. Crapo Lake was formerly a
fine trout lake, but constant deposition of sand and silt,vand an encfoaching
shore have apparently reduced the arez and depth to where it is now little
more than a warming basin for lower Crapo Creek, A few trout are found
in the lake each spring, but presumably move into upper Crapo Creek as the
temperature of the lake rises in summer. The stream is unique in having
a temperature variation of 23 degrees from headwaters to mouth in a distance
of zsbout 2 l/E‘miles. Even greater variation probably occurs during maximum

summer air temperatures.

Table 46

Volume and temperature dats for the tributsries of Crapo Creek, 1941

Temperature
Air Weter

Tributary 1-1-1-3-15 1less than 1/2 c.f.s. 81° c0°
Tributary l-1-1-1-3-15 no data
Tributary 2-1-1-3-15 about 300 gallon per minute g1° T0°
Tributary 3-1-1-3-15 gbout 1 c.f.s. 81° 48°
Tributary 4-1-1-3-15 about 1 c.f.s. g1° b/°
Trlbb.tary 5-1-1-3-15 about 1/2 c.f.s. 81° 6°

Few plants were found in Crapo Creek. Submerged ard emergent mosses
were found in the well shaded areas of the upper half of the stream, and a
few marginal sedges occurred in the lower half. The amount of submerged
vegetation available for cover was negligible. The sumberged mossesin the
upper part of the stream are probably responsible for the greater number of

insects found in that area.
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Fish food organisms in the brush section were rated good to excellent.
Amphipods predominated here, although, large numbers of mayfly and ceddis
fly larvae were alsc found, as well as a lesser number of midges, stoneflies
beetles, dragenflies, miscellaneous diptera, and crayfish.

The lower section of this stream was not sample@, but the numbef of
fish food organisms there was believed to be fewer than in the above sares
because of the less fzvorable substratum and the iack of cover.

Brook trout and brown trout occur in Crapo Creek. Brook trout out-
numbered the browns and were the only species found in the extreme head-
waters. Seining and observations in the upper and central sections of the
stream revealed many sub-legal brook and brown trout, although a decrease
in the number of small fish in the area above Crapo Lake was noted. No
trout were taken in the section between Crapo aﬁd Rifle lakes.

Table 47

Growth-rate of brook trout collected from Crapo Creek in 1941.

Age group 0 T 11 11T
Brook trout
Number 6 5 6 L
Size range 1.8 - 2.1 4.5 - 5.6 5.5 - 6.5 7.0 - 7.8

Crapo Creek has produéed good brook trout fishing over a period of
years. It was reported that ®inbow trout were planted at one time and
appeared in the catch a few years later, but apparently did not reproduce.
Yo information could be obtained relative to the time brown trout were
introduced, but it probabkly was before 1937 as fish planting records do not
list the stream as having been planted in the past five years. Reports
indicate that the stream is fished by a few anglers throughout the swmer

and invariably produces good catches.




Forsge fish were not found in the central and upper sections of the

stream., Coumon shiners were sbundsnt in the lower section.

Management suggestions

Thne lower central section of Crapc Creek and the part immediately
above Crzvo Lake, comprising about three-guarters of a mile of strezm,
should be improved to provide shelters and pools.

Further stocking apparently is unnecessary as natural reproduction
in the headwaters seems adequate.

Tributaries 1, 3, and 4 might be considered as possible sites for
dams to create trout ponds 1f it is thoughtmore fishing can be provided
by such impoundments than by the creek above Crapo lLake. However, before
a project of this kind is undertaken, the potential merits of ponds should
be weighed against possible adverse effects which may bé p:oduced on the
streamn.

Tributery Number L4-15

This tributary is about 1 1/4% miles long and is not of sufficient
size to wmerit investigation.

Tributary Number 1-1-15

(Ogemaw Creek)

Ogemaw Creek is approximately 5 l/2:mi1es long, including a single
tributary. The stream begins north of Cgemaw Springs, and most of the
water is contributed by flowing wells in the latter area. It flows in
a general southeast direction and enters a2 mill pond in West Branch. The
volume in the vicinity of Ogemaw Springs 1s approximately 2 c.f.s. with a
velocity of 2 f.s. Additional water contributed by the tributary springs and

seepage increase the volume %o approximately 8 1/2 c.f.s. in the lower section.

The velocity at this point of examination was 2.4 f.s.
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The stream is well shaded, but the extreme lower part is somewhat
open and suitable for limited fly casting. Many deadheads and snags,
are present throughout the entire length of the stream, but in many
instances these have been made useless for cover by heavy deposits of
sand and silt. A fevw stream improvement devices observed in the lower portions
were functioning properly while others were clogged with sand, and failed
to provide suitable cover. Considering the volume and velocity, and the
number of nstural deflectors and underpasses available, holes of 2 to 2 1/2
feet in depth should have been common, but only few were found. TFrequently
sand had completely filled the area under logs forcing the water to flow over
the top., This condition was particularly common in the central portion of
the stream in Sections 15, 22 and 23. Gravel and rubble riffles in the upper

and lower sections were rather common, but scarce in the central section.

Table 48

Chemical and temperature data for the lower section of Ogemaw Creek

Section 2k
Date July 14, 1941
Time 10:00 a.m.
pH 8.2
Dissolved Oxygen 10.6
Phenolphthalein 8.0
Methyl orange 161.0
Air temperature 70°
Water temperature 51°

A series of temperatures taken in the three sections indicates that
the stream maintains a relatively low temperature throughout its entire

length.
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Table 49

Temperatures taken on three sections of Ogemasw Creek, July 1k, 1941

Upper
Above Below
Ogemaw Ogemaw
Lower Central springs springs Spring
Time 10:00 a,m. 11:30 a.m. 2:30 p.m. 2:30 p.m. 2:00 p.m. 2:00 p.m. 2:0pm.
Air temperature T0° T7° 81° 81° 80° 80° 8o°
Water temperature 51° 5h° 53° 55° 52° 51° y7e

In considering the volume of cold spring water entering Ogemaw Creek,
and the shade, length and velocity of the stream, it may be assumed that
water temperatures, even in the extreme lower section, probably seldom
exceed 65 degrees F., The water temperatures of Ogemaw Creek remain too
low for good trout growth over the greater part of the year. However, the

cold spring water in the tributary and headwaters of the stream is excellent .

|
|
|
|
|
for spawning and for rearing young fish.

Chara was the only submerged aquatic plant found in the stream and
was confined to small beds in the upper and cenfral sections,

The stream rates fair to good in production of fish food orgsnisms.
The gravel and rubble areas of the upper and lower sections are most
productive.

The zbundance of sand in the central section reduces the productivity
of the stream as a whole. Awmphipods were the dominant food orgenism. May-
flies and caddis flies were also generally abundant. Stoneflies were abundant
in the rubble areas and midges in sand and silt areas. A few dragonflies and
dobson flies were found in the gravel along the stream wargins.

Only three species of fish were obtained from Ogemaw Creek. The

abundance of brook trout ranging from about 1 1/2 inches to legal size, was

guite noticeable. Brook trout appeared well distributed throughout the
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stream. It 1s believed that Ogemaw Creek contains & larger population of
this species than any other tributary of the Rifle River.

Angling réturns show that sub-legal fish outnumber legal fish about
3 to 1. t is possible that larger fish move downstream to eventually
ehter the mill pond, as it has beer reported that many large brook trout

are taken there each year. The muddler, Cottus cognatus, seemed to be

well distributed and undoubtedly are utilized as trout food. Ammocoetes of

the non-parasitic lamprey Ichthyomyzon fossor were found in areas of silt

and detritus but are believed to be of little value as forage.

Table 50

Growth-rate of brook trout collected from Ogemsw Creek in 1941

Age group I IT III IV
Brook trout
Number 11 17 5 1
Size range 3.8 - 5.2 5.6 - 7.8 6.k -9 8.6
Table 51

Brook trout stocked in Ogemaw Creek from 1937 to 1940

it
i

Age Locatilion
Number of of
Year planted fish planting
1937 2,500 5-month Sections 23, 24
1938 &,000 6-month Section 23
1939 200 adult Section 24
8,000 8-month - Section 2k
1940 10,000 7-month Section 2k

Ogemaw Creek and the mill pond are considered very good for brook
trout fishing. Some fine catches have been made in the stream and pond
in past years. 3Brook trout from 12 to 15 inches are often taken in the pond,

while the bulk of the legal catch in the siream averagss from T to 9 inches.
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Thé sand and silt deposits are believed responsible for a decrease in
the catch within recent years. The mill pond is fished by a greater
number of anglers than the stream. The pond has been open to fishing
since the dam was first constructed. A few areas along the stream have
been posted in recent years, but fishing privileges are usually granted
by the land owners to those asking permission.

Menagement suggestions

At the time thils survey was made the source of erosion causing
Ogemaw Creek to be choked with sand was not found, so further investigations
should be made to determine the source. If possible, erosion control
measures should be established., Then if the stream remains clogged with
sand after erosion is stopped in the headwaters, uncovering deadheads
and snags in fhe congested area may be advisable,

Natural reproduction in this stream is excellent and should be adequate
to maintain the brook trout population without the addition of hatchery
fish. It is possible that a sufficient number of trout move into the
mill pond from the stream, which would eliminate the need for stocking
the pond. It is suggested that planting be withheld for a few years
and subsequent checks made to determine what effect the downstream movement
of large brook trout mathave in populating the pond. Should this method
prove inadequate, later plantings could be made without appreciable loss

to the anglers.
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Tributary Number 1-5-15

This tributary is about 1 l/h miles long, 2 to 3 feet wide, and
2 to 8 inches deep. Its volume of flow is slightly less than 1 c.f.s.
and has & velécity of from 1 to 2 f.s. It was reported that brook trout
move into this brook during spawning periods but are absent during the

fishing season, so its chief value appears to be that of serving as a

nursery stream.

Tributary Number 16

(Peterson Creek)

Peterson Creek is approximately , 1 1/2 miles long. A single
tributery (1-16) of similar length joins the stream just above the

mouth, entering the Rifle River about 1/4 mile above the mouth of

the West Branch.
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This stream is 4 to 8 feet wide, 3 to 18 inches deep, has a volume
of 0.5 c.f.s., and a velocity of 1 f.s. The bottom is composed of
send and some gravel. Cover consists mostly of deadheads. The pool
classification given this stream was So To Fo. There was an active
beaver dam in the headwaters.

Table 52
Chemistry and temperature data for Peterson Creek

Date June 27, 1941
Time 3:00 p.m.
pH ' 8.2
Dissolved Oxygen 8.4
Phenolphthalein k.0
Methyl orange 196.0

Air temperature 89°

Water temperature 69°

In regard to fish food organisms, this stream rated from poor to fair.

Amphipods and midges prédominated.

Peterson Creek supports a sizeable pop?lation of brook trout and it
was reported that fairly good fishing has been experienced here for a long
time. A member of the survey party in 45 minutes of fishing caught eight
trout, four of which were of legal size.

The brook stickleback is the predominant forage species; Johnny
darters and blacknose dace were found in fewer number.

No management suggestions are offered for this stream because the

present conditions seem satisfactory.

Iributary Number 17

(Dedrich Creek)

This stream is a little over 3 miles long, 2 to 8 feet wide, and was

from 1 to 10 inches deep at the time of investigation. The shallow depth

was in part due to beaver dams in the headwaters which retained much of the
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flow. The volume was only about 30 gallons per minute and the current
slow,

The bottom types are sand, gravel, and rubble. The cover is good.
On July 11, 1941, a mile ébove the mouth, air and water temperatures were
75 degrees and 63 degrees, respectively.

A good number of fish food orgenisms were found in this stream and
consisted of mayflies, caddis and stoneflies.

Brook trout occurred in isolated pools. This was the only species
seen or reported during the survey. In 1937 a planting of 750 three-
mbnth-old rainbow trout was made in the stream. |

o management suggestions are offered for this tributary.

Tributary Number 18

(Little Ammond Creek)

This creek is about 2 and 1/2 miles long and enters the Rifle River
a short distance below Selkirk. It is 2 to 4 feet wide, 2 to 18 inches
deep, has a volume of less than a half cubic foot per second, and the

current is slow.

Table 53
Chemistry and temperature data for Little Ammond Creek

£

Fuiw o Ovd

Date

Time

pH

Dissolved oxygen
Phenolphthalein
Air temperature
Water temperature

7, 1941
0 p.um.

Ul -3

The stream produces a few brook trout, but the fishing area is ccn-

siderably limited. A large brown trout was reported taken from it.
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This tributary is too small to merit iwmprovement and no management

suggestions are offered.

TIributary Number 19

(81ltz Creek)

This stream was observed but no investigations were made. It enters
the Rifle River between Selkirk and the mouth of Tributary Number 18. It
is too small to be of much value for fishing or as a feeder stream. On
July 11, 1941, the stream was almost dry at a point about a mile above its

mouth T. 22 ., R. 3 E., S. 15, ‘

Tributary Number 20

(Klacking Creek)

The source of Klacking Creek lies in T. 23 N., R. 2 E., S. 34, Tt
flows in an esasterly direction, crossing M-33 about 5 l/Qfmiles south of
Rose City, and enters the Rifle River about 1 1,2 miles north of Selkirk.
Two tributaries enter the stream in its upper portion in Section 35. Ex-

clusive of tributaries, Klacking Creek is about 6 miles long. Springs and

seepage provide the water at the source, and additional springs and the
tributaries incresse the volume considerably. A beaver dam in the head-
wvaters snd an artificial dam (Gleason's Dam) in Section 35 iwmpound some
water in the upper section of the stream, The volume below the beaver dam
is about 1 to 2 c.f.s., but the voelume is increased to about & t.f.s., before
the stream enters Section 1 of T. 22 H., R. 2 E, The velocity of Klacking
Creek is fairly repid, ranging from 1 to 2 f.s.

Pools and ccver in Klacking Creek are above average. In the brushy

portion above Gleason's Dam, the pools are quite shallow but have an abundance
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of cover., Pools in the area between the dam and central section have greater
width and depth with good cover. The bottom types underlying riffles in
this portion are gravel and rubble. The upper section in general is well
shaded, although somewhat open below the artificial dam. A number of
stream improvement devices in the central section were found in working
order. About half of this section is well shaded and the other half
somewhat open. The pools here have been rated 5y Ty and ToF, and F3 .
Good pool formations are found in the lower section. Some stream improve-
ment devices here were in ﬁorking order while others were silted in or
washed out. The shade is excellent throughout the lower section and is
especially heavy near the mouth of the stream. The pools have been

rated Sl Tl F2 .

Table 54%

Chemistry and temperature data from the lower section of Klacking Creek,

Date June 27, 1941
Time ~ 1:45 p.m.
pH 8.4
Dissolved oxygen 8.9’*
Phenolphthalein L 10.0
Methyl orange 174,0
Air temperature Q0°
Water temperature 62°

Xlacking Creek was investigated when exceptionally high air temperatures
prevailed, and it is believed that some of the water temperatures obtained
probably represent the maximum that may be expected during a normal summer

season.
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Table 55
Temperatures recorded at various stations on Klacking Creek, 1Gkl

Temperature
Date Time Air Hater
(Tn Section 3% July 26 2:00 p.m. 8g° T8
(Entrance of Gleascn's July 26 3:00 p.m. gg° éz°
Upper ( oond )
section  (Qutlet of Gieason July 26 3:00 p.m. 89° 75°
( pona 5
(1/% mile below July 29 3:00 p.m. go° Gee
( Gleason's pond _
(Tributary 19-1 July 26 4:00 p.m. 59°
(At M-33 July 28 2:00 5.m. 91° 66°
Central (Section 5 July 28 2:30 o.m. 92° 68°
section (Section 5 August 4 2:45 p.m. 8o° 70°
Lower (At mouth July 28 4:30 pum. 8g° 72°
8ection
Rifle River above  July 28 4:30 p.m. g89° 8o°

entrance cf
¥lacking Creek

A wmaximum temperature of 74 degrees was ontained in the headwaters in
Section 3%. This area contained a large number of brook trout which ac-
varently were not affected by the high water temperature. The tributaries
and springs which enter the streem in4Section 35 reduce the water temperature
considerably. A reading of €2° was obtained in the lower part of Section 35.
It appears that there is a gradual rise in water tempersture frowm this point
to the mouth.

Klacking Creek has a limited number of submeréed agquatic plants. Water
cress occurs in the upper section and in the upper half of the central section
in relatively small beds. 7Two other species, musk grass and clasping-leaf

pondweed, were also limited in area and confined to the extreme lower section

of the strean.
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Klacking Creek produces a good volume and number of fish food
orgenisms. Gravel and rubble areas in the upper and central sections
are rather extensive and yield a good quantity of aguatic orgenisms.

The lower section was not sampled, but sand and silt areas in the lower
central section were rather productive and it is believed that 2 similar

abundance of organisms occurs in the lower part of the stream.

Table 56

Abundance and distribution of smaller organisms of Klacking Creek

Upper section
Upper section below
Sections 3%, 35 Gleason's dan

Central section

‘Hérudinea Few Few Few
Gastropoda N Few Few
Pelecypoda cee Few Few
Amphipods Few Numerous Conmon
Hydrecarina Few Few Common
Ephemeroptera Numerous Numerous Humerous
Anisontera .o Few Few
Zygoptera .o Few Few
Trichooptera Very numerous Very aumerous Numerous
clzoptera Few Few Few
Chironomidae Common Common Common
Other Diptera Pew Common Few
Plecoptera Common Few Few

Caddis larvae and mayfly nymphs were the predominant organisms in the

areas sampled. Midge larvae and scuds also appeared to be well distributed

but were less abundant.

On the whole, Klacking Creek is somewhat more pro-

ductive than other tributaries of the Rifle River having a similar volune.

Rubble and gravel areas appear to remain in a fixed position and show

no indication of being covered with shifting sand.

Three species of trout are present in Klacking Creek.

Brook trout was

the only species found zbove Gleason's Pond, although browns were quite

numerous immediately below,

It is quite obvious that the dam has served as
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a barrier to the upstream movement of brown trout in the headwaters of
Klacking Creek. The distribution of trout in the stream indicated a
species preference for different areas. Below the dam in the upger
section brook and brown trout were present in about’equal numbers. In the
central section rainbow and brown trout prédominated, although a few brook
trout were found. Extenéive fish collections were not made in the lower
section but results from a seining station in the lower part of the central
section indicate that brown and rainbow trout also predominaite in the lower
area.

The following table presents angliing returns from the stream &s a

unit,
Table 57

Trout taken from Klacking Creek by angling.

Bait {grasshoppers

and flies) Date - July 26 and 28, 1941 Lir temperatures 85-9kL
Brook trout Brown trout Rainbow trout
Sub-legal 21 : 6 7
Legal 3 7 2
Total 2k 13 9

Eignteen of the 21 sub-legal brook trout shown in the ebove table were taken
gbove Gleason's Pond. A well-conditioned 2 l/h-pouhd browvn trout was taken
in the upper section of this stream in the course of the survey. Fingerling
brown trout rpredominated in the aree between Gleason's Pond and the mouth of
the stream and these represented sporoximetely 70 percent of the catch in
seining collections immediately below Gleason's Dam. Neither fingerlings nor
adult rainbow trout were taken at this station. In the lower part of the
central section fingerling brown, rainbow, and brook trout were collected in

good nurbers. Browns predominated snd were followed by rainbows and brooks in

respective order of abundance.
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Table 58

Growth-rate of trout collected from Klacking Creek in 1941

<i

0 1 IT 11T v

Brook trout )
Number 5 o 17 1 0 0
Size range 2.1 -3.0 4.3 -54 k7 -8.2 7.1

Browvm trout

Number 14 8 o} 3 2 1
Size range 2.1 - 3.3 5.2 - 7.1 - 9.6 - 12.5 9.9 - 14.2 18.5
Rainbow trout
Number 3 10 1 0 0 0
Size range 1.7 - 2.3 5.5 - 7.2 7.1 :
Table 59

Stocking records for Klacking Creek, 1937 to 1940

1937 1936 1939 1940

' Brook trout 10,500 - S-month 9,000 - 5-month 28,250 - 7- 25,168 - 7-.
and 8-month month

Rainbow trout 4,375 - 3-month cee - -

Stocking records prior to 1937 showed only one planting of brown trout for
this stream. In 1936, a planting of 2,000, 6-month-old brown trout was iﬁtroduced.

Klacking Creek is considered by many anélers to be the top stream of
Ogemaw County. However, the upper section of the stream 1s fished very little
and it was said that light fishing in this area is due to the fact that sub-
legal brook trout greatly outnumber legzl fish., Angling during the course of
the survey substantiated this report. The centrel and lower sections are
aoparently fished rather hesvily throughout the open season., One or two cars
were usually parked along M-33 in the vicinity of Klacking Creek in July and
August, 1941, indicating that the stream was fished rather intensively through-
out the summer. It was reported that many angers prefer to fish here after

moderate rains.
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From results of fish collections and reports, it appears that the
relative sbuandance of the three species of trout in Klacking Creek has
undergone a change in the past few years. Brown trout have become established
either from the original planting in 1935 or from migration from the Rifle
River. Prior to the survey the catch was reported as consisting of about
50 percent brock trout, 30 percent rainbow trout, and 20 percent brown trout.

+ has bnly been in the past three years that brown trout have been reported
in the catch. Rairbow trout were appargptly established at an early date,
although preceded by brook trout. It was reported that rainbow trout in the
anglers' catches usually run G inches or over.

Conditions in Klecking Creek are apparently favorable for reproduction
and growth of brown trout throughout the central and lower sectioms. Brown
trout fingerlings predominatea in all the sreas seined below Gleason's Dam.
From results of the survey investigatiocns, it is believed adult brown trout
form a good percentage of legsl fish in Klacking Creek, arnd in all probability
will continue to increase in Succeeding years.

Water temperaztures remain sufficiently low through the entire length
of the strear to support brook trout. This species will probably remain well
distributed but may be handicapped bty ccmpetition from an incresase of brown
trout. éainbow trout alsc réproduce in Klacking Creek, but are confined to
the lower half of the stream vhere faster water is found.

Menagement suggestions

The pools and cover of Klacking Creek between Gleason's Dam and the
mouth cculd be appreciably improved by repvairing old siream icprovement
structures and by adding new ones where these are needed. If this were to
be done; it is suggested that the stream be treversed before installing new
devices to learn which of the o0ld ones have proven most successful under the

conditions presented by this. creek.
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It was reported that 12- to lh-inch brook trout were taken in
Cleason's Pond which is closed o public fishing. It seems probable
that these represented fish from the headwaters that had sought deeper water.
Although the dam acts as a barrier to bhoth the downstream and upstresm
movements of fish, it is not considered detrimental since natural reproduction
below the dam is adequate. Should the dam be removed, the most important
return to the angler might bte from a new source of large brook trout for

the lower part of the stream.

Tributary Number 1-20

(Little Klacking Creek)

This brook is about 3fh:; mile long, 3 to 5 feet wide, 6 to 12 inches
deep, and has a2 flow of less‘than 1l c.f.s. It is a brushy stresm with g
sand bottom. On July 26, 1941, air and water temperatures here were 89
degrees and 51 degrees respectively. At that time the temperature of
Klacking Creek above the mouth of this tributary was 62 degrees. The smallef
stream probsbly maintains low temperaturses during the summer. Brook trout
were reported present.

Tributary Number 21

(Prior or Priquiror Creek)

The outlet of Prior Lake T. 23 N., R. 2 E,, S, 23 1s the beginning of
Prior Creek., Zxclusive of its three tributeries, the stream is about 7
miles long. It flows in an easterly direction for about 4 miles, crossing
M-33 in Section 19, and then flows southeast, entering the Rifle River in
T. 22 N., R. 3 E., S. k., The outlet of Prior lake, springs, tributaries,
and runoff contributes the water supply of Prior Creek.

At the time of investigation there was very little water in the outlet
of Prior Lake. About 1,/2 mile below the outlet the volume was increased to

about 1 c.f.s., by springs and a tributary from the northwest. Additional
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springs between this point and the M-33 bridge increased the volume to ap-
proximetely 6 c.f.s. Ammond Creek, which enters the stream a quarter mile
gbove the mouth, probsbly increases the volume to about 7 c.f.s., in the
extreme lower portion. The velocity of the Prior on the whole is somevhat
less than that of tributaries of similar size entering the Rifle River from
the west. An average velocity of approximately 1 f.s. would be characteristic
of this stream. Velocities above M-33 averaged more than 1 f.s. and those
below less than 1 f.s. Above M-33 pools and riffle formations of average
quality occur. Below the bridge long, shallow sand-bottom pools predominate.
Pools in the upper half of Prior Creek would fall in & class.of So Tn Fo-
and those below, in S5 T3 Fi. Although the freguency and size of pools in
the lower half are excellent, the type 1is poor, being shallow and possessing
little cover.

Prior Creek is well shaded with the exception of a few small areas. Much
of the stream i1s brushed over and unsuitable for fly casting.

Table 60

Chenistry and temperature data from Prior Creek

Upper section below Lower section
entrance of Tributary Section 28
3-20
Date July 29, 1541 August 4, 1941
Time 12:00 noon 3:30 p.m.
pH 8.3 ' 8.4
Dissolved oxygen 9.2 8.9
Phenolphthalein 1.0 8.4
Methyl orange 202.0 208.0
Air temperature : 80° 73°
Water temperature 57° 67°

The water temperature near the mouth of Prior Creek on July 28, 3:30 p.m.
was 75 with a corresponding air temperature of 93 degrees. A comparable

reading teken in the lower part of Klacking Creek one hour later on the
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same date was three degrees lower. Other readings obtained during the
course of the survey would indicate that water temperatures under 75°
prevail from the headwaters to M-33. An open stretch of water sbout

a2 half mile below M-33 permits the water temperature to rise rather
rapidly on warm bright days. A temperature rise of 11° (64° to 75°)

was recorded in this one mile stretch. From data obtained during the
survey it is believed that water temperatures above M-33 remain suitable
for brook trout throughout the summer, but water below M-33 is subject

to a rapid rise in temperature dnrieg warm weather and on certain occasions
exceeds T5 degrees. Although the lower portion of the stream may become
too warm for brook trout, it remains suitable for brown and rainbow trout.

Water cress was the only vaecular aquatic plant found in the stream
and‘was confined to small beds in the headwaters.:

The portion of Prior Creek above M-33 is rather productive of fish
food. Gravel and rubble areas in this stretch were well above avefage
in richness and in general compensated for the relative infertility of
the sand areas. The sand bottom which predominates below M-33 is not
productive, and fish food organisms in this section are few. Among the
twelve groups of organisms found in this stream May flies, caddis flies,
and amphipods predominated.

Three specles of trout were taken in Prior Creek. Brown trout
appeared to be distributed throughout the length of the etream. Breok
trout were abundant in the colder water above M-33, but only a few
were found in the lower section of the stream. Only two rainbow trout

were taken in Prior Creek during the course of the survey.
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Table 61

Growth rate of brook and brown trout collected from Prior Creek in 194l

Age group 0 I IT III

v

Brook trout

Number b 9 i 0

Size range 2.2-2.7 5.1-7.2 6.4-7.8 cee
Brown trout

Rumber 5 6 2 2

Size range 2.0-2,2 4,5-7.2 7.3-7.8 8.2-10.8

12.5

Natural reproduction of brook and brown trout undoubtedly occurs

in Prior Creek as small fingerlings (fish of the year) of these two species

were taken in survey collections. Brook trout from % 1/2 to 6 inches

were gquite sbundant ebove M-33. Largef brown trout were more abundant in

the lower helf of the stream. It is possible'that natwral reproduction

of rainbow trout occurs, although returns from seining and observations

gave no indication that fingerling rainbows were present,

Table 62

Stocking records for Prior Creek, 1937-1940

1937 1938 1939

1940

Brook trout 5,000 - 6-Month 6,000 - 5-Month 6,250 - 6-Month
Brown trout cecees eeesse 9,000 - T-Month 10,875 - 6-Month

Rainbow trout 2,250 - 3-Month 12,540 - L-Month 10,750 - L-Month .

7,025 - (-Month
5,000 - 5-Month

Brook trout have predominated in the anglers' catches on Prior

Creek,

although a good number of browns have also been taken, It was reported

that only a few rainbow trout are caught each year. The beaver poand in

the lower section produced several limit catches of brook trout in the

spring of 1941. Reports indicate that Prior Creek is fished rather

heavily throughout the season, although somewhat less than Klacking

Creek.
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Management Suggestions

‘PThe sharp rise in water temperatures which occurs in the lower section
of Prior Creek during warm peri_ods could be reduced by planting shrubs
or trees, This part of the stream also could 'be improved by installing |
iﬁprovement‘ devices for deepening the pools and providing additional cover’.
Such structures probably also would make conditions better for spawning
and. for small aquatic organisms by exposing_ areas of gravel.

’:he beaver pond in the lower section apparently was in a productive
stage at the tlme of the survey; the yleld shouid be determined by checks
at later times., The dam ought to be removed as soon as possible after
the pond has reached its most productive stagé. No other beaver dams
should be permitted to exist on the stream.

It is believed that further stocking of this stream is not necessary
because ﬁatural reproduction of brook and brown ‘trou:h appears adequate.
Repeated plantings of rainbow trout apparently have not resulted in the
establishment of this species in Prior Creek. It seems advisable that
stocking of reinbows be discontinued unless there were a desire for
providing anglers with hatchery fish.

Tributery No. 1-21 (Ammond Creek)

Ammond Creek is about 4 1/2 miles long. It has a flow of approxi-
mately 1 c.f.s. and the current is sluggish. Temperatures were taken
on two different dates in Section 31. At 3:30 p.m; on July 28 the air
and water temperatures were 90 degrees and 76 degrees réspectively; at
3:00 p.m. on August 4 the temperatures were 79 degrees and 70 degrees.

No trout were taken or seen during the survey of this stream; their
ebsence perhaps can be attributed to high water temperatures. Although
Ammond Creei: was planted with 2,075 brook trout (7-ﬁonth) in 1640, no

reports were heard of trout having been caught here.
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Eight species of forage fish and one common sucker were taken
by seine. The forage fish were creek chub, redbelly dace, finescale dace,
fathead minnow, brassy minnow, Johnny darter, muddler (bairdii), and brook

stickleback.

It is possible that this tributary could be made suitable for trout

by providing shade in the open areas in the upper section.

Tributary No, 2-21

This stream was not investigated because of its small size and the

difficulty of access.

Tributary No. 3-21

This tributary has a flow of about 601vgallons per minute. On
August 4, 1941 the air temperature was T6° and the water temperature

68°, Gravelly areas here probably are used for spawning by trout from

Prior Creek.

Tributary No. k-21

This is a cold tributary to the upper section of Prior Creek. It

epparently is not fished. Undoubtedly it serves as a spawaning area for

brook trout.

Tributary No. 22 - Houghton Creek

Houghton Creek begins in T. 2hN. R. 3E., S. 18. It follows an
irregular course to the south until reaching Roée City and then flows
southeast to its mouth three-quarters of a mile below Devoe Lake. The
stream is about 10 miles in length exclusive of its six tributaries.
The water supply near its origin comes from springs and runoff in the

low swampy area in Section 18, The volume of water is increased




=136~

considerably by springs and tributaries in the vicinity of Rose City.
Wilkins Creek, Tributary No. 1-22, has a volume of about 12 c.f.s. at
its junction with Houghton Creek. The volume of the latter as it
enters the Rifle River is appfoximately 30 to 35 c.f.s. The following

volume estimates have been made for various portions of Houghton Creek:

Upper Section 1l to 10 c.f.s.
Central Section 10 to 18 c.f.s.
Lower Section 18 to 35 c.f.s.

The velocity of Houghton Creek is rather rapid in the upper and
central sections. In certain areas above Rose City, velocities exceed
2.5 £.s. An average for the upper and central sections are sbout
2 f.s., while that in the lower section range from 1.5 to 2 f. s.

The physical character of Houghton Creek varies considerably from
sOﬁrcé to mouth. Widths in the upper section vary from 1 foot to
about 15 feet, Pools 15 to 20 feet occur from the entrance of Wilkins
Creek to the mouth. Pools for the three sections (roughly thirds)
have .been classed as follows: upper section Sy, Tp Fp, central section
So T1.0 Fy, lower section Sl T2 Fl, Bottom types of sand, gravel,
rubble, clay, silt, and muck are present. Sand predominates in the
extreme headwaters but is replaced by grevel and rubble as the stream
approeches Rose City. Rubble, gravel, sand, and cley occur in the
central section. Sand and silt are the predominant bottom types in the
lower section, although a few gravel and rubble areas are found above the
mouth. The stream is well shaded in the upper and lower sections but
is somewhat open below Rose City. Water suitable for casting extends

from the entrance of Simons Creek, 3/& mile sbove Rose City to the mouth.
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In the ﬁpper section snags, brush, cut banks, and stream improvement
devices provide shelter. Cut banks, stream improvement structures, and
brush are also found in the central section. No stream improvement

is present
devices are found in the lower portion, but adequate cover/ in the form of
log jams, cut banks, snags, and deadheads. A good percentage of the

improvement devices were functioning properly, but some were filled in and

others had been made useless by eroded banks.

Table 63

Chemistry eand temperature data from Houghton Creek

Station 1 Station 2
between upper
and central

sections at mouth
Date July 30, 1941 July 26, 1941
Time 3:00 p.m. 11:00 a.m.
pH 8.4 8.k
Dissolved oxygen 9.5 10.1
Phenolphthalein 5.0 5.0
Methyl orange 169.0 175.0
Air temperature 81° 85°
Water temperature 65° ) 63°

Although temperatures were not obtained during critical periods, it
is believed that sufficient data were obtained to draw some general conclu-
sions regarding normasl summer water temperatures in Houghton Creek. The |
volume of Houghton Creek 1s considerasbly larger than that of other streams
of the Rifle River having similer lengths. All tributaries entering the
stream are felatively cold and tend t0 cool the water below their entrance.
Because of an abundant supply of cold water contributed by springs and
tributaries in the relatively short length of the stream, temperatures over
TO degrees probably seldom occur. It is doubtful if Houghton Creek ever

reaches 75 degrees during critical periods. It is believed that water
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temperatm'es here represent optimum conditions for trout growth as they
remain under the criticel point and yet are sufficiently high for good
grovwth.

Vascular aguatic plants in Houghton Creek were confined to small
beds in the lower section in an areea above the mouth., They have little
velue for providing cover or ha.rboﬂng fish food organisms considering
the stream as a whole. Water weed and a pond weed were growing rather
profusely at the mouth.

The upper and central sections of Houghton Creek were found somewhat
above é.verage in richneés in the production of bottom organisms. The central
section and lower pert of the upper section produced an exceptionally
large number of scuds and iéopod.s. The lower section became progressively
less productive as the stream neared the mouth. C.ad.dié fly larvee and
Mey fly nymphs were outstanding in regerd to quantity. The three sections
of Houghtdn Creek have been rated for &food as follows: upper section -
good to excellent, central section - good to excellent, lower section -
fair, The gravel and rubble bottom types in the vicinity of Rose City
were unusually productive and were largely responsible for the ratings
given the upper and central sectiouns.

Adult and fingerling brown trout predominated in collections from
Houghton Creek. B;'ook and rainbow trout were present, but considersbly
less sbundant. Yearling rainbows were quite common, but few smaller
fish of this species could be found. Brook trout appeared to be confined
largely to the headwaters in the upper section. No small brook trout were
taken, but it is believed that natural reproduction occurs in the headwaters
where the stream is well brushed over. Results from bob pole (set line)
fishing in the lower section indicated the presence of many large brown

trout.
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Teble 64

Growth rate of trout collected from Houghton Creek in 1941

Age group (¢) I II I1I v v

Brook trout
Number .o 5 : 5
Size rannge R 5.2"6-2 6.7"8.1 o e oo s o0

®e e LI ) ® o0

Brown trout

Number ces 13 3 L 1 1

Size l‘ange R 5.5"8.2 8.7‘1&02 1102-12.7 21‘2 16.2
Rainbow trout

Nmber 7 e e ss e LI Y ) oo e s e

Size r&nge 503-703 e e s0 e oo e os e . oo

Natural reproduction of brown and rainbow trout obviously accounts
for the presence of these two species as no plentings have been made

since 1936 and 1937.

Table 65

Stocking Records for Houghton Creek, 1937-1940

Brook trout Rainbow trout Brown trout
1937 2,500 - 6-month 3,000 - 3-month -
1938 9, 000 - 5-month e e es e
1939 22, 000 - 7-8-m0nth - [ 3 e 0 e
19,1’0 1“", 168 - T-IHOﬂth ece see

It is said that Houghton Creek formerly produced rainbow trout mostly,
but in recent years bfown trout have predominated. Undoubtably brook
trout were the first to be introduce&, although no reports on fishing in
earlier years were obtained. The stream has a good reputation for producing
good sized browns and rainbows. It was said that a dead brown trout 35

inches long was found along the bank of Houghton Creek in the spring of 1941.
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Two and 3-pound fish were taken on bob poles in the lower section by the
survey party. Local anglers were in agreement that the stream had produced
fewer fish in 1941 than in any past season. The concentration of fishing

is in the vicinity of Rose City.

Forege fish were neither abundant in number §r species, Cottus
cognatus and blacknose dace were taken in the central sections but did not
occur in a blasting sample from near the mouth. Seining operations indicated
that the conéentration of suckers which appeared in the blasting sample

were confined to the extreme lower section of Houghton Creek.

Table 66

A fish collection taken by blasting with dynamite at a point a quarter
mile esbove the mouth of Houghton Creek, 1941

Number ‘ ‘ Iengths Total weight
(inches)

Brown trout 5 5 -7 10 1/2 oz.
Rainbow trout 2 53/k4 -5 k.4t oz,
Common suckers 30 31/2 - 13 1/%4 17 1bs. 10 oz.
Creek chubs L 31/k -61/2 5.0 oz.
Common shiners 16 134 -5 4.8 oz.
Hornyhead chubs 3 2 -5 2.0 oz.

Returns from fish collections and angling are not commensurate with
fish plantings. Although physical conditions of Houghton Creek apparently
are suitable for brook trout, continued heevy plantings have not proven

profitable.

Management wsfions

Houghton Creek becomes quite turbid after hesvy rains, and it is believed
that érosion of cultivated land rather than creek banks is responsible for

this condition. The speed of flow in the upper and central sections prevent
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the deposition of sand and silt, but deep pools in the 1ower section may
eventually suffer if heavy silting continues., It is suggested that
further investigations regarding soii erosion be ﬁade in the drainage area
above Rose City, Some control measures may be suggested to land owners
within the aresa who might prevent excessive erosion by regulated planting,
thereby cutting down the loss of soil from cultivated fields as well as
preventing large amounts from entering the stream,

If new stream improvement devices are to be installed in Houghton
Creek, it is suggested that the structures already there should be examined
for determining what types are most effective for this water., Since parts
of the central and lower sections are quite exposed to the sun, planting
these areas with trees and shrubs should prove effective in reducing water
temperatures of the lower sections of the creek, This also might be of
benefit to the Rifle River,

In regard to artificial stocking, it is suggested that future plantings
should consist of rainbow trout only., Plantings of brook trout in past
years have produced very sméll returns and local sentiment seems to favor
rainbow trout for this stream, Houghton Creek has a considerable number of
fast runs In the vicinity of Rose City which are believed to be excellent
areas for rainbow trout. The fishing intensity 1ls very heavy here. Pools
and available food have beén designated as belng above average. It is
suggested that about 600 twelve-inch rainbow trout be distributed in early
spring ovér a three-mile stretch of the stream between Simons Creek and
Wilkins Creek,

Acquisition of frontage on Houghton Creek from Simons Creek to Section

10 should be considered.
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Tributary No. 1-22

(Wilkins Creek)

Wilkins Creek arises in T. 23N., R. 2E., S. 2. From here it flows
southward and then in an easterly direction, crossing M-33 three-quarters
of a mile below Rose City, and entering Houghton Creek in T. 23NW., R. 3E.,
S. 8. The stream is sbout 5 1/2 miles in length and is fed by two tributaries
of minor importance.

The volume of flow out the mouth has been estimated as approximately
12 c.f.s. A volume reading of 10 c.f.s. was secured about midway along the
stream. The cold springs in Section 2 produce a flow of about 3 c.f.s.
Velocities of Wilkins Creek vary considerably. A measured velocity of
5 f.s. was obtained in the upper section. Headwater velocities averaged
from 1 to 2 £.s. The central section had velocities from 2 to 5 f. s.
Velocities in the lower section averaged from 2 to 3 f.s. In general, the
aversge velocity of this stream is somewhat above that of most other
tributaries of the Rifle River.

The upper section of Wilkins Creek flows through a dense cedar swamp
vhich mekes fishing difficult. ©Sand and silt are the predominant bottom
types, The pools which are from 1 to 3 feet in depth, are quite common,
althoughvthey are usually choked with water cress. It is doubtful if this
section is used to any extent by anglers.

The central sectlion extending from Section line 11-12 to M-33, undergoes
decided physical change. The upper part of this section flows through a
swamp and is impounded by a beaver dam. Pools from 10 to 18 feet wide and
3 t03 1/2 feet in depth are common. Sand and muck also predominate in
this area. It is brushy until reaching the site of an 0ld power dem in
Section 12, From this point to M-33, rubble and gravel predominate,

although some sand is present. The pools are somewaat shallower end lack
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the sbundance of cover found sbove.

The lower section has pools from 10 to 25 feet wide with depths ranging
from 2 to b feet. Silt, muck and sand constitute most of the bottom type,
although some areas of clay and rubble are also found. Cut banks, logs,
and vegetation offer considerable cover in this section. The streeam immediately
below M-33 flows through an open meadow and has very few riffles. Pools

in the lower portion are classified Sy , Ty o Fy_o-.

Teble 67

Chemistry and temperature data from the upper section of Wilkins Creek

Date July 21, 1941
Time 10:30 a.m,
pH 8.0
Dissolved Oxygen 1.7
Phenolphthalein ' 2.0
Methyl orange 159.0
Alr temperature T7°
Water temperature ke

Temperatures in the headwaters probably remain quite low due to the
considerable volume of spring water and excellent shade. A water temper-
‘ ature of 47 degrees was obtained in the headwaters at 10:30 a.m. on July 21.
In the upper part of the central section a temperature of 55° was recorded
éf noon. A maximum temperature of 66° was obtained near the mouth of the
stream at 5:30 p.m. when the air temperature was 86°., From these readings
it appears that the waters of Wilkins Creek remain below T0° during the
greater part of the summer and seldom, if ever, reach 75°.

Fish food orgenisms in Wilkins Creek seem to be well distributed regard-
less of bottom type. It is considered one' of the most productive of all
the streams tributary to the Rifle River. The upper section is the least

productive of the three séctions. In generél, caddis larvae, May fly
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nymphs, midges, and dragon fly nymphs Were the predominant forms in the
more productive areas.

Aquatic plants were quite abundant in the upper and lower portions
of the stream. Water cress was growing profusely in the upper portion
while dense beds of stiff water crowfoot were present in pools of the
lower section having muck and silt deposits.

Three species of trout were collected in Wilkins Creek. Brook trout
predominated in the upper section and were apparently the only fish capable
of reproducing in this area. Many small brook frout were sein?d in the
heasdwaters. Although no brown trout were taken in this section, it was
reported that they occurred in the beaver pond in Section 12, A few legal
and sub-legal rainbow trout were taken above and below the dam in this
section, The central and lower sections have fish populations somewhat
alike, Fiﬁgerling and legal brown trout predominate in this area. All
three species apparently reproduce in the central section., Brown, brook,

and rainbow fingerlings were present in that order of abundahce.

Table 68

Growth rate of trout collected from Wilkins Creek in 1941

Age group 0 I II I1I v v
Brook trout
Number 2 9 L 1 1
Size range (X N} ,'1'.7‘5.3 6-3"7.0 7.1“705 8.2 10.7
Brown trout :
Number T T 1l 1l 1l cosa

Size range 1.8-3.2 6.4-7.2 8.9 17.0 13,6 eee

Rainbow trout
Nlmber LR N J 6 . l LUK ] L ) LN ]
Size ra‘nge LA ! 5'6-7'0 9.1 eee es e ese
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Wilkins Creek has a good reputation among anglers of the vicinity,
It is rated about equal to Klacking Creek by many anglers, The streanm
bhas produced some large fish in past years, One 5 1/2 pound.brown trout
was taken in the beaver pond in Section 12 during the summer of 1941,

Three species of forage fish were found in Wilkins Creek, The creek

chub, mudminnow, and muddler (Cottus cognatus) were collected. Muddlers

were the only forage fish present in the headwaters. A total of 47,667
five~to eight-month-0ld brook trout have been planted in Wilkins Creek

since 1936. A planting of 3,000 three-month-old rainbows was made in 1936,

Management Suggestions

It is thought that the area of fish habitat in this creek could be
appreciably increased by the installation of stream improvement structures
in Sections 7 and 8. Since the beaver dam in Section 12 does ﬁbt appear
to produce any harmful effects on the stream below that point, it is
suggested that it be retained.

If an increase of the rainbow trout population in this stream should
be desired it is suggested that mature rainbows be planied early in the
spring. Such plantings ought to be limited to 2 1/2 miles of stream in
Sections 7 and 8. Using the ﬁypes of pools and the quantity of food
available as a basis of calculation, it 1s suggested that about a thousand

12-inch fish should be planted in this stretch.

Tributaery No, 1-1-22

This stream enters Wilkins Creek in Section 7 and is about 1 1/2 miles
long. It is 2 to 4 feet wide, 4 inches to 2 feet deep, has an estimated
flow of 0.5 c.f.s., and the velocity is 0.5 f.s, The bottom types are sand

and gravel, The stream flows through open meadow. Cover consists of cut



-146-

banks, Air and water temperatures at 2:30 p.m., on July 21, 1941 were
82° and 62°,

It was reported that this stream produces some large brown trout after
hea.iry rains. Besides being utilized for fishing, it possibly also serves

as a spawning area,

Tributary No. 2-1-21

This tributary cerries a very small volume of water and is of little
importance as a feeder stream of Wilkins Creek, The stream is not fished,

Tributary No, 2-22
(Beech Creek)

Beech Creek is somewhat over a mile in length and is impounded by a
power dam in Rose Clty. The mill pond is owned by Charles Sanbeck of Rose
City and was open to public fishing at the time of the survey, One 3 1/k
pound rainbow trout and seven brook trout from 9 1/4% to 14 inches were taken
in a S5-hour set of two experimental gill nets. No small fish were taken
and ages of adult fish ranged from 2 to 5 years. Choice locations were
selected for the two net sets in the mill pond and it is possible that the
catch was not representative of the area., Four rainbow trout and two brown
trout were taken by angling between the mill dam and Houghton Creek, A legal
brown trout and a legal rainbcﬁ were included in this group.

Cbservations on the pond and the stream below indicate that conditions
remain favorable for trout throughout ‘the year,

Table 69
Growth rate of trout collected from Beech Creek in 1941

Age group I II III
Rainbow trout .

Number . 2 2 coe

Size range 5-5"700 6o1"603 s2ese

Brown trout
Number 1 PRV 1
Size range T.0 voe 9.2
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Table TO
Growth rate of trout collected from the Rose City Mill Pond on Beech Creek in 1941

Age group II III Iv v

Brook trout

Number 1l 3 2 1

Size range 9.2 11,6-12,2 10.5-13.8 14,1
Rainbow trout

Number 0 0 -0 l

Size range LX) ceee LR 20.1

Management Suggestions

It is thought that a plant of several hundred rainbow trout in the mill
pond would improve fishing considersably. Assurance of public access to
the pond should be secured from Mr. Sanbeck before plantings are made, The

stream below the dam has a sufficient number of fish and does not need

additional stocking.

Tributary No, 3-22
Z by ekS

Bixby Creek enters Houghton Creek in Section 31 and is fed by one
tributary, Barber Creek (1-3-22). Trout have been reported for Bixby Creek
but it is too small te be considered as a fishing or spawning area, The
stream and its tributary are brushed throughout most of their length, The
following temperatures were obtained near the mouth: air-76°, water-64°;
time: 11?00 a.m, July 30, 1941, Ko recommendations are offered for this
stream because of its small size,

Tributary No. 4-22
(Simon's Creek)

Simons Creek is about 1 1/2 miles in length. It is formed by a
number of springs in Section 19, and additional springs contribute to the

flow in Section 30, A volume of 1. c.f.s. was recopded near the origin,
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but it is believed that the volume is approximately 2.5 c.f.s. at the
mouth. A velocity of approximately 2 to 3 f,s. occurs throughout the
length‘of the stream, Pools very from 1 to 2 1/2 feet in depth and from
2 to 5 feet in width. They are usually well shaded and have excellent
cover. Sand predominates in most pools, although & number of gravelly

pools are present in the upper section.
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Table 71

Chemistry data from the headwaters of Simon's Creek

Date Auvgust 5, 1941
pH 8.0
Dissolved Oxygen 13.k
Phenolphthalein ' k.0
Methyl orange 191.0

The water temperature of Simon's Creek apparently remains quite low
throughout the summer. A maximum water temperature of 57 degrees was
obtained below the beaver dam in Section 30 at 11 a.m. on August 5. It
was found that cold spring water which enters the stream below the beaver
dam reduced the temperature about 3 degrees. A temperature of 52 degrees
was obtained about a half mile below the origin. Air temperatures from

T5-80 degrees existed at the time of these investigations.

No aquatic plants were recorded for Simon's Creek, Fish food
organisms were rated as fair to goed in abundance,

Brook and brown trout are apparently well distributed over the
length of the stream. Fingerling and sub-legal brook trout were rather
abundant, Although & number of legal brown trout were taken above the
beaver dam, fingerling browns were not as common as small brook trout.

A 13=inch brown wes taken about a quarter mile below the origin of the
stream, It has been reported that the beaver pond in Section 30 produces
a good number of brown trout. The stream in general 1s considered good

fishing by local anglers,
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Table T2

Growth rate of trout collected from Simon's Creek in 1941

Age group 0 I IT IIT Iv

Brook trout

Number l 3 0 0 0

Size range 2.0 h’.3“5¢7 eoee T ese e e
Brown trout

Number 2 0 2 0 soe

Size range 2.1‘2.3 see 7.7'800 eee 13.0

Management Suggestions

The beaver pond is an a.ssej; to the stream in tha.t it not only produces
fish, but also warms the colder water from above to stimulate trout growth .
below this point. For these reasons the dam should not be disturbed.
Natural cover and pool férmations in j—,his stream appear to be adequate, so
no improvement work is suggested. Simon's Creek evidently has sufficient
natural reproduction of brown and brook trout. |

Tributary No. 1 ef Devoe Lake
(Gamble Creek)

Gamble Creek is approximately 3 1/2 miles long and &t the time of the
survey about half of the stream was open to public fishing, The lower half
of the stream lay within private land ( the H, M, Jewett Estafe), which was
not open to public ﬁshing.\:"/ The stream originates to the north and east
of Lupton in Section 25 and flows‘ in a general southerly direction, entering

Devoe Lake 1n Section 11, The Gamble is fed by a number of tributaries of

varying importance.

QlThse water on this 42B88—acre tract was opened to public fishing in
1945 when the Department of Conservation bought the estate which now is
known as the Rifle River Area,
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A volume of 13 c.f,s. and velocity of 1,8 £.s. was recorded for the
central section of the stream wherg i£ enters what in 1941 was private
land, Tributaries entering the stream below this point contribute a volurme
estimated to be in excess.of 18 q.f.s., as based on headwater measurements.
Only about a half mile of water above the Jewett Estate was found suitable
for fly fishing as the stream above the junction of two tributaries in
Section 36 is relatively small and brushed over. Thé pool classifications
of Gamble Creek are as follows: wupper section, Sl_2 Ta F2; central
82;3 T3 ‘Fsg lower section, S, Tp Fy . In general, pool formations
in the central section are very poor in qﬁality and offer little protection

section,

for larger game fish, although it was stated that this portion of the creek
is used by spawning brown trout of Devoe Lake. The bottom type is predominatly
gravel and rubble which appears to be excellent for redds. (See phctb@ It
is believed that the central section is of greater value for spawning than
fishing, Depths here vary from 8 to 18 inches and velocities average from 1.5
to 2 f.é. The upper and lower sections have much better pools but apparently
lack suitable substrata for spawning, at least for larger fish.

Shade and cover in the upper and lower sections are very good,

A chemical analysis of the water in the central section indicated that
all chemical factors for fish life were favorable,

Table T3
Chemical data for the central part of Gamble Creek in Section 35

Date August 9, 1941
Time ’ 1:00 p.m,
pH . 8.3
Dissolved Oxygen 8.8
Phenolphthalein 5.0
Methyl orange 205,0
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Water temperatures of Gamble Creek are excellent in the upper and
central sections and part of the lower section. A water temperature of
63 degrees was obtained in the lower section on August 9, 1941 at 1:00 p.m.
with a corresponding air temperature of 80 degrees. The creek becomes quite
wide in the marsh area above Devoe Lake and at one place flows through a
shallow pond. Although meximum summer temperatures were not obteained
for Gamble Creek, it is believed that the water tewmperature remains
sufficiently low for brook trout from its origin to a point about a quarter
mile sbove Devoe Lake. Maximum summer water temperatures in the wide,
shallow stretches of stream above the lake probably exceed 75 degrees.
Vaughn Creek enters the stream in the lower section and undoubtedly lowers
the water temperature, as daily records over a number of years indicate
that the maximun summer temperature is about 62° and that an average
maxinum daily temperature would be about 55 degrees.

The number and volume of fish food organisms in Gamble Creek vary
according to the bottom type. The mixed gravel and rubble bottom type of
the central section was by far the most productive. An abundance of sand,
silt, and organic debris in the lower section results in-a limited number
and volume of fish food organisms. The upper section is considered poor
to average in richness. Scuds mayflies and caddis flies were the
predominant fish food organisms. The productivity of Gamble Creek would
be classed as poor iﬁ considering the three sections collectively.

Aquatic plants in Gamble Creek were confined to the lower and central

sections, Small beds of Chara were found there and waterweed was unevenly

distributed over the lower section. The beds of waterweed were usually
associated with deposits of organic detritus.

Brooks and browns were the only trout recorded for Gamble Creek.
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Tt is believed that this stream supports a relatively small number of
adult trout. The lower section of the Gamble has many characteristics of
a8 good trout stream with the exception of food production., Only a few legal
fish were taken here contrary to the fact that it is fished very little,
From these results it would appear that food may be a limiting factor,
although growth rates are comparab1e to those of other tributaries of the
Rifle River. The upper section of Gamble Creek produced a larger number of
adult fish, Several legal trout were observed in the open central section.

Fingerling brown trout predominated throughout the central and lower
sections of the stream, although brooks became progressively more abundant
in the headwaters, It was reported that Gamble Creek at one time was an
exceptionally good brook trout stream, and statements regarding limit
catches of this species in past years seem to be authentic. In recent years
the catch has been predominantly brown trout, although survey collections
over the area indicate that about an equal number of brook trout are present.

Table Th

Growth rate of trout collected from Gamble Creek in 1941

Age group 0 I IT III
Brook trout
Number 0 3 ] 0
Size range PRPAPS 507‘602 6.5‘901} cee
Brown trout .
Number 10 5 3 1
Size r&nge 2.2-2.8 5.1"7.0 507'701 11.0

Fish-collections were made in Devoe Lake which lay within the Jewett
Estate, It was found that the lake supported a considerable number of

exceptionally large brown trout. Twenty trout ranging from 10 l/h to 2k
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on
inches were taken in glll nets and/ set-lines, The age of these fish ranged

from two to five years, Judging _from the age gi'oups collected in the lower

portion of Gamble Creek, it appears that most of the brown trout move down

to Devoe Lake after the first annulus is formed, The only suggestion as to

the apparent cause of this phenoménon is the shortage of food in the stream,
Table T5

Growth rate of brown trout collected from Devoe Lake in 1941

Age group II III Iv v
Brown trout , .
Number 2 T 6 6
Size ra-nge 10.1‘11.1" 1111-1807 16.3-22.5 20.2-23.7

Management Suggestions

Under present conditions Gamble Creek, its tributaries, and Devoe Iake
are somewhat separated from the Rifle River by a dam which increases the
level of the lake and forms a barrier to the upstream movement of fish.
Surface water temperatures in summer would also tend to limit a downstream
movement of trout, Because of the dam, the water tribu‘bary to the Rifle
River above this structure is more or less of a separate unit.

Reports of spawning activities in Gamble Creek and the netting results
on Devoe Lake indicated that the population of spawning brown trout moving
from the lake to the central section of Gamble Creek is sufficlent to merit
the construction of a weir from which spawning brown trout could be taken

for stripping. Thus, the present population of lerge trout could be

utilized, to some extent, to reduce the cost of raiéing adult fish in hatcheries.

It has been reported that under normal conditions the spawning run persists

over a very short period of time,
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The open water in the c;entra.l section could be advantageously
modified by installing stream improvement devices which would form pools
and provide cover.\h/

It is believed that natural reproduction of brook and brown trout
in the stream is adequate under the present conditions, making artificial

stocking unnecessary.

Tributary No. 1-1, Devoe Lake
(Brown Trout Creek)

 This stream is about 3 1/2 miles long, ‘2 to 15 feet wide » and averages
about 6 inches deep. Its water supply is derived from springs and two
tributa.ries-“-’-‘Mayhue and Oyster creeks, At the headwaters it was found
to have a volume of 0.8 c.f.s. while at the mouth the volume was about
12 ¢.f.s. Velocities ranged from 0.5 to 1.5 f.s.

Andrews (or Brown Trout) Creek is a brushy stream, well shaded, but
the few pools are relatively shallow., The bottom soils consist mostly of
sand, silt, and muck, with gravel in the headwaters. Temperatures in the
lower section at 11 a.m. on August 8, 1941 were air,85 degrees and water,
6k degrees,- temperatures in the upper section at 3 p.m. on the same date
were air, 78 degrees and water, 60 degrees.

Table 76
Chemistry data for Andrews Creek, taken where Mayhue Creek enters

Date August 1, 1941
pH 8.3
Dissolved Oxygen 9.2
Phenolphthalein 0.0
Methyl orange 22,0

iy

VA total of o7 stream improvement structures were installed in Gamble
Creek and 55 in the Rifle River in or about 1931, For a description of
these devices and their early effects on the streams see: Tarzwell, Clarence,
Institute Report No. 185, A Report ofi the Jmprovement Work on the Gamble and
Rifle Rivers,
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Leafy pondweed (Potamogeton epihydrus) was found in this stream.

The production of fish food organisms was found to be good in Sections

28 and 33 (the upper part of the stream) but poor in Sections 2 and 3 (thew:’
lower part of the stream).
Brook trout are the most common fish of this stream. There also are

a few brown trout.

Table 77

Growth rate of brook trout collected from Andrews Creek in 1941

Age group 0 . I IT

Brook trout .
Number L , 6 i
Size range 1.6-2.6 4 2.5,k 5.7-7.3

Around the time of the survey only a small part of Andrews Creek was
fished, probably largely because the lower half of the stream lay in
privaté land. The upper pért of the creek is too small to be of significance
for fishing. Extensive beaver work in the lower section apparently was
responsible for heavy deposits of silt and muck.

No management suggestions are offered for this stream.

Tributary No. 1-1-1, Devoe Lake
"~ (Oyster Creek)

Oyster Creék, a tributary of Andrews Creek, is asbout 2 1/2 miles long,
2 to 5 feet wide, and has depths ranging from € inches to 2 feet. Its water
supply comes from springs. The volume of flow in the central section was
2.5 c.f.s. and at the mouth 3 c.f.s.. The velocity was 1.5 f.s.

This is a brushy stream and is well shaded. The pools are from 10
inches to 2 feet deep. The bottom soil is mostly sand. There is gravel in

the upper section. Temperatures in the central section at 4:30 p.m. on
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August 12, 1941 were air, 69 degrees and water, 56 degrees,

The only fish collected from this stream were brook trout, and none of
these was of legal length, Possibly brown trout occur in the lower part
of the stream.

Teble 78
Growth rate of brook trout collected from Oyster Creek in 1041

Age group 0 I

Brook trout
Number 3 1
Size range 2,0-3,0 5e5

No agquatic vegetation was found hefe.

In the production of fish food organismstyster Creek rates from poor
to fair, with scuds predominating.

This stream is fished lightly, although it produces a few legal brook
trout,

No management suggestions are offered.,

Tributary No, 2-1-1, Devoe Ieoke
(Mayhue Creek)

This tributary of Andrews Creck is sbout 2 1/2 miles long, 3 to 5
feet ﬁide, and 2 inches to 2 feet deep., The water supply is derived from
springs.b The volume of flow at the mouth was 6 1/2 c,f.s. and the velocity
at the same point was 2,4 f.s. ,

This also is & brushy, well-shaded stream, The pools are of average

quality for a streaﬁ of this size, The cover, which consists of brush and

cut banks, is good. The bottom types are sand, cley, and gravel, Air and

water temperatures at the mouth at 3 p.m. on August 8, 1941 were 78° and

58° respectively,
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Table 79

Chemistry data from Mayhue Creek

Date August 8, 1941
pH 80&-
Dissolved Oxygen 9.8
Phenolphthalein 8.0
Methyl orange 3 198.0

No aquatic plants were found in this stream.

Mayhue Creek rated average in the production of fish food organisms in
the lower half and good in the upper hé.lf. :

The fish in this stream are predominenfly brown trout, but brook trout
are also present The upper part of the stream contained a ra.thér large

population of both legal and sub-legal brown trout at the time of investigation,

Table 80

Growth rate of trout collected from Mayhue Creek in 1941

Age group I II III Iv
Brook trout
Number 2 3 0 0
Size range h07'500 507"601* e ese
Brown trout
Number 2 2 5 1
Size range 5.6 6.7-845 8.2-9,7 9.2

No recommendations are offered for Mayhue Creek as it apparently
supports a maximum population of legal brown trout under present

conditions.,




-158-

Tributary No. 2-1, Devoe Lake
(vaughn Creek or Fontinallis Creek)

This tributary of Gamble Creek has its origin in a cedar swamp north-
west of Lupton. It is four miles long, 3 to 12 feet wide, and 1 to 3 1/2
feet deep. Springs supply its water., The volume of flow in the upper and
central sections and at the mouth was 4,5, 8, and 10 c.f.s,, respectively,
Velocities ranged from 1 to 1.5 f.s. |

The stream is brushy and the shade, cover, and pools are excellent.
The bottom types are mostly sand and clay, with some gravel, Maximum

sunmer temperatures probably do not exceed the low sixties,

Table 81

Chemistry date from Vaughn Creek

Date Auvgust 12, 1941
PH 8.4
Dissolved Oxygen 10,2
Phenolphthalein 3.0
Methyl orange 212,0

Chara occurs in this stream,

The rating of Vaughn Creek in the production of fish food organisms
was as follows: upper section, poor; central section, fair; lower section,
good.

Brook and brown trout were found in this stream but both appeared
few in number, Two beaver dams that had been recently constructed weil
undoubtedly benefit the stream by increasing water temperatures and
providing good fishing in the impoundments,

No management suggestions are offered,

Tributary No. 3-1, Devoe lake

This tributary was traversed but was not investigated in detail.,

In gene'ral the stream is of the bog type and contained the remains of




-159-

three beaver dams. One dam impounded about 3 acres of water while the
other 2 had been opened. Since no recent beaver workings were cbserved,
the dam impounding water wes broken out at the time of the survey. The

stream supports a small number of brook and brown trout.

Pollution in the Rifle River and Its Tributaries

Three forms of pollution have been observed and reported for the
Rifle River drainage system. When the survey was made, perhaps the most
constant source of pollution was from the producing oil fields in the
Mansfield area. The Stream Coﬁtrol Commission has mede numerous investi-
gations regarding the chloride content of Mansfield Creek water, and the
tests showed an alarmingly heavy concentration. Investigations by the
survey party relative to the flora and fauna conclusively showed that
extreme pollution occurred throughout a large portion of the stream,

Routine chemical and biological checks were made just below and above
the source of pollution. Although our series of tests for the chemical
content of water do not include a test for chloride, a heavy concentration
of chloride was indicated by the precipitation of soume chemicals, while
determinations for other values were being made. The water just below the
sourée of pollution was tasted by some members of the party and was found
comparable to a strong seli-water solution. Bottom samples taken in this
ares revealed only one form of organism, the larvae of an unidentified fly.

Further investigation in this area revealed an old oil well, which had
been converted into a brine well, flowing about 60 gallons a minute.
The water coming from this well was believed to be almost a saturated salt

solution. Although the brine was absorbed by sand before reaching the
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stream, the evidence of its underground travels was obvious from dead
timber in the area, Reports from the Stream Control Commission indicated

a large amount of pollution coming from this source.‘é/ However, the
quantity of brines coming from the oil wélls in this area has been reduced
to & minimum because‘of protective measures taken by the operators. But
even if all forms of oil and salt well pollution were eliminated here it
would undoubtedly take considerable time for the stream to regain its
original productivity, due to the vast quantity of sub-surface salt brine
that has accumulated, (Pollution in Mensfield Creek has also been discussed
on Pages 80-829)

Two forms of pollution occurred in the West Branch of the Rifle River
at the time of the survey. There also was a possibility of a third source
which was revealed by our investigations,

An oil refinery, located just south of West Branch, had diverted
headwaters of the North Fork of Eddy Creek to the West Branch of the
Rifle River, This spring-fed stream supplied water for the refinery and
provided means of disposal for refinery wastes, During the survey our
attention was directed to a certain area of the West Branch below the mouth
of C. K. Eddy Creek (the name given to the diversion stream), In seining
operations on this part of the West Branch many fish were observed in various
stages of decomposition, and others that had been dead only about a day,

The situation gave every evidence of recent pollution, and officials of the

€>Fbr results of subsequent studies of the problem presented by Mansfield
see: Washburn, George and John Greembank, Institute Report No. 805, Preliminery
Inspection of Mansfield Creek, Arenae¢ County, with Respect to Salt-Water
Pollution.

Hubbs, Carl L, and George N. Washburn, Institute Report No. 863,
Experimental Work on the Toxicity of Michigan 0il Brines to Fishes.
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Stream Control Commission were notified, The following day Mr, L. F.

Oeming visited our camp and accompanied us to the polluted area, but
subsequent tests revealed neither depletion of oxygen nor the presence

of phenol, e chemical often associated with pollutgnts coming from oil
refineries, While no specific cause for the loss of fish could be determined,
it was thought that a phenol concentration had passed through this section

of the stream. Because«this chemical is subject to rapid decomposition,b
tests for it often prove negative,

The day following our first observation of dead fish along the banks,
forage fish were taken in this section of the stream, indicating that a
rather limited area had been affected. Reports of fish killings in this
portion of the West Branch have come up from time to time.

Another pollutant entering the West Bfanch was of organic nature.

Rew domestic sewage from the town of West Branch entered Ogemaw Creek
(locally known as the West Branch) a short distance above Flowage Iake,
Although tests made below the sewer outlet gave no indication of oxygen
depletion, a deposition of organic wastes on the bottom was observed which
might well have had a contaminating effect, as tublificids were found below
’the lake, .The presence of these worms 1s one of the best indicators of
organic pollution, Organic waste materials in streams, such as were found
in the West Branch, may not be dangerous at all times, but they can be a
potential menace to fish populations. Besides, the esthetic value of a
stream is greatly reduced by their presence.

A third possible form of pollution occurring in this stream was that
of oil siugdge from the oll field northyest of West Branch, This material
was of considerable importance in former years, but with the decline of

oil production In this area and possibly also because of improved methods
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of waste disposal here sludge probably was of minor importance in the
stream in 1941, | |

01l sludge appeared to have greater significance in Rifle Creek. But
here, too, the consequences of pollution eppeared limited because of the
relatively smail area affected and also because the stream In other respects
was Tound not generally suited for trout. Most bottom samples below the
oil fields exposed a dark, oily sludge, In all instances when this sludge
was brought to the surface, it disintegrated to leave an oil film on the
water. The fact that bottom samples taken below the oil fields revealed
very few orgenisms, while samples above were average in richness, indicates
that the stream is affected by this pollutant., Some evidence of the sludge

was also found on the bottom of Flowage 1ake,
Sumary of Pollution in the Rifle River Dralnage

Undoubtedly the most serious pollutibn in the Rifle River drainage
system occurred in Mansfield Creek. This tributary had many characteristics
favorable for trout, but pollution by chloride waste had made it virtually
sterile for fish and fish food organisms, Just to what extent the Rifle
River was affected by the sg&lt brine carried by Mansfield Creek is not

known, although it seems probable that dilution considerably reduced the

effects of the chloride suspension when it reached the much larger stream,

The West Branch of the Rifle River and its tributaries probably were
affected by three types of pollution., One of these was oil refinery wastes
which were thought to contain phenol; this a.f'fected a limited area of the
West Branch immediately below C, K. Eddy Creek and wes believed responsible
for somé fish mortality. The second wa.s domestic sewage discharged by the

town of West Branch into Ogemaw Creek; the most obvious effect of this was
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a deposition of waste on the bottom and which spparently mostly involved
a nuisance problem, A third form of pollution was oil sludge which at the
time of the survey occurred mainly in Rifle Creek; this had become of less
importénce because of the decline of oil production in this area and the

better control of oil wastes,
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Appendix I

T.ist of Common and scientific names of fishes referred to in this report

Game Fish

Smelt

Brook trout
Brown trout
Rainbow trout
Northern pike
Perch

Rock bass
Pumpkinseed
Smallmouth bass
Longear sunfish

Coarse Fish

Common white sucker
Hog sucker

Golden redhorse
Greater redhorse
Northern redhorse
Northern black redhorse
Yellow bullhead

Brown bullhead

Black bullhead

Forage Fish

Common shiner
Rosyface shiner
Hornyhead chub
Creek chub

Pearl dace
River chub
Brassy minnow
Brook stickleback
Blacknose shiner
Blackchin shiner
Barred Fantail
Johnny darter
Channel darter
Blackside darter
Iowa darter
Logperch
Rainbow darter
Blacknose dace
Stoneroller
Banded killifish
Lake emerald shiner
Spottail shiner

Osmerus mordax

Salvelinus f, fontinalis
Salmo trutta fario

Salmo gairdnerii irideus
Esox lucius '

Perca flavescens
Ambloplites rupestris
Iepomis gibbosus
Micropterus d. dolomieu
lepomis megalotis peltastes

Catostorus coumersonnii
Hypentelium nigricans
Moxostome erythrurum
Moxostoma rubreques
Moxostoma aureolum
Moxostome d. duguesnii
Ameiurus n. natalis
Ameiurus n. nebulosus
Ameiurus m. melas

Notropis cornutus

Notropls rubellus

Nocomis biguttatus

Semotilus atromaculatus
Margariscus margarite nachtriebi

Nocomis micropogon
Hybognathus hankinsoni
Eucalia inconstans
Notropls heterolepis
Notropis heterodon
Catonotus f. flabellaris
Boleosoms nigrum
Cottogaster copelandi
Hadropterus maculatus
Poecilichthys exilis
Percina caprodes
Poecllichthys caeruleus
Rhinichthys atratulus
Campostoma anomalum
Fundulus disphanus
Notropis atherinoides
Notropis hudsonius




Forage Fish

Spotfin shiner

Mimic shiner

FPathead minnow
Western mudminnow
Tadpole madtom
Michigan brook lamprey
American brook lamprey
Longnose dace

Northern redbelly dace
Bluntnose minnow
Stonecat

Slimy muddler

least darter

Northern muddler
Finescale dace

Obnoxious Fish

Sea lamprey
Carp
Mud pickerel
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Notropis spllopterus
Notropis volucellus
Pimephales promeles
Umbra limi
Schilbecdes mollis
Ichthyomyzon fossor
Entosphenus lamottenii
Rhinichthys cataractae
Chrosomus e€o0s
Hyborhynchus notatus
Noturus flavus

Cottus cognatus

Mieroperca m, mlcroperca

Cottus b. bairdii
Pfrille neogaea

Petromyzon marinus
Cyprinus carpio
Esox vermiculatus
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