\ “7 o : Original: Fish Division +

;fﬁéj cc: Education-Game

s
P

. £ = Institute for Fisheries Research
, o Alvan Macauley, Jr. (for Black River
INSTITUTE FOR FISHERIES RESEARCH Ranch)
' DIVISION OF FISHERIES E. L. Cooper
MICHIGAN DEPARTMENT OF CONSERVATION Je Te Wilkinson
COOPERATING WITH THE . ’{ﬂﬂg’;; f::: WM‘/
UNIVERSITY OF MICHIGAN “ 0( 6/4‘//2%
ALBERT S. HAZZARD. PH.D Corn. u)% ADDRESS r
DIRECTOR UNIVER$ITY MUSEUMS ANNEX °

January 16, 1947 ANN ARBOR, MICHIGAN
Report No. 1085

Survey of the Upper Black River, Montmoremcy, Cheboygan, Ctsego and

Presque Isle Counties

by

Edwin L. Cooper

It has been suggested that some long-term envirommental improve=
ment on the Upper Blaek River might be of value to private owners and
te the Stéte.> Kno;n in the past e&s excellent Q;ook trout water, this
stream has reportedly declined greatly in the quality of fishing over
& pericd of 15 years or more. Considerable work has been done in the
past on portions of the streem in the form of bioclogieal surveys,
temperature readings, installation of stream improvement devieces, fcod
studies and fish population counts. For details of previous work done
on the Upper Black River see IFR Report Nos. 3ﬂ,v87, 107, 137, 143, 152,
183, 277, 337, 473, and 9l. Numerous other correspondence dealing with
fish meanagement projects is on file,

Te supplement the data acquired by former investigatioﬁs, an
Institute party consisting of C, M. Teube, J. F, Bruna and the writer
spent approximately two weeks, from July 16, 1946 to August 1, 19L6,

on representative sections of the river. Fish collections were made



2w

at various points using 1/l~inch mesh and common sense minnow seines.
Some angling was done where seining was ineffecfive. Air and watber
temperatures were taken for es many different loealities as possible
during the survey. Physical data of the stream (width, depth, current
velocity, type of bottom, amount of cover, etc.) were recorded for at
least two different localities in each stream section. A greater share
of the time was spent on portions of the river for which date were
lacking and on portions which were thought capable of supporting a
population of brook trout. Some work wes done on privetely owned sec-
tions to obtain the date necessary for a comprehensive fish management
 program for the river as a whole.

The river has been arbitrarily divided into several sections for
ease in tabulating data. Marked cnanges in envirommental conditions
have been used to some extent in differentiating sections of the
stream. These sections are as follows: Bection 1: From the mouth
of the Upper Black River at Black Lake (T.%6 N., R. 1 E., Sec. 28)
upstream to include the mouth of Milligen or Milliken Creek (T. 35 W.,
R. 1 E., Sec. 29).

Section 2: From the last designated point upstream to Tower
Pond Dem (T. 34 N., R. 1 E,, Sec. 3, 10, 11).

Section 3: From the last designated point upstream to include
the mouth of Canada Creek (T. 35 N., R. 1 E., Sec. 12).

Section iz From the last designeted point upstream to include the
mouth of the East Branech of the Upper Black River (T. 32 N., R. 1 E.,
Sec. 8). For convenience, the East Branch has been further divided

into two sections, La and Lib, listed below.
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Section 5: From the last designated point upstream to Boyd's

Cabin. (T. 31 N., R. 1 E., Sec. 6).
™ Section 6: From Boyd's Cabin to the headwaters.

Section lia: That portion of the East Branﬁh from the mouth to
a point approximately 5 miles upstream (See map).

Section Lib: The remaining portion of the East Branch from the
last designeted point to the headwaters.

The main objectives of the survey were to determine (1) which
portions of the stream now contain a population of brook trout eand (2) in
the portions which do not contain brook trout, what are the limiting
factors, Any attempt to explain the lack of a particular species in a
stream presupposes a knowledge of the environmentel conditions necessary
for existence of that species, The list of necessary qualifications
for bodies of water that will support a good population of brook trout
usually contain the followings

(1) Naturelly pure water supply, free from pollution of any
appreciable amount.

(2) Dissolved oxygen content of not less then 5 p.p.m.

(3) Maximum water temperatures for long periods of time must not
exceed 72° F,

(L) Food supply in the form of aquatic insects and other in-

required
vertebrates must be adequate. Definite statements of/ abundance
cennot be made due to the great quantitative diversity of fauna in
streams that support good populations of brook trout,

(5) Competition with other species ot fish should be at a mini-

mume Brook trout do not faverably compete with other species.
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(6) Fishing pressure must not be too heavy. It is recognized by
many fishermen that brook trout are usually easier to ecatech than other
species of trout and this disproportionate cropping may tend to reduce
brook trout populations faster than other species.

(7) Spawning conditions suitable for brook trout must be present
if & natural population is to maintein itself. These conditions are
usually limited to medium sized gravel in close proximity to a socurce
of spring water.

In the Upper Black River the source of water is undoubtedly fres
from pollution. The headwaters of the mainstream and most of fthe
tributeries originate in spring-fed cedar and tamarsck swamps. Other
tributaries drain smell lakes. There is no socurce of industrial or
domestie pollution of any cousequenese throughout the whole watershed.

The dissolved oxygen content in streams is intimetely related to
the amount ot pollution present. In swiftly flowing water when pollu-
tion is not present the amount of dissolved oxygen is usuaslly at the
saturation point in respect to the temperature. At a temperature of
77° F. this is 8.4 p.pem, It is very unlikely that the amount of
dissolved oxygen in the Upper Black River ever falls below 5 p.p.m.

The emount of fish food present in the Upper Black River can
hardly be considered in itself a factor limiting the trout population.
Sampies of bottom fauna taken in 1931 and 193l showed a production of
| from 0.25 to 15.0 ea per sq. ft., the low figures being cbtained from
predominantly sandy sections and the high ones from gravel, rubble and
muck, The relation between the emount of food and numbers of trout
present is closely associated with the number of competing species of

fishes with similar food habits.



Temperature Conditions

The meximum temperature which will be tolerated by brook trout
is not definitely known but varies according to the length of time
the fish are subjected to the temperature and other chemical and physi-
cel properties of the water. However, it is generally known that a
body of water which normelly exceeds 72° F. during considerable periods
of time will not support a population of brook trout.

Several hundred individual temperature readings of the Upper Black
River have been obtained up to the present time. For the most part
these have been taken during the month of July when high temperature
conditions are likely to be critical. The mean air temperatures for
the Black River Areas, as recorded by the United States Weather Bureau
for the months of June, July and August, 1946, were 61° F., 65° F,,
and 62° F,, respectively. In order to present the water temperature
data in & comprehensive manner, the reduction of all the comparable in-
dividual readings to an average value for each section was accomplished.
A theoretical value for the maximum daily water temperature for each
section of the stream for each day in July waes determined in the followe
ing manner. The average differences betwesn air and water temperatures
were computed from original temperature readings, and these average
differences were used to determine the probable meximum waber temperature
of each day from the daily maximum air temperature as recorded by the
United States Weather Bureau for that area. The computed maximum
daily water temperatures were then averaged to obtain an average of
maximum water temperatures for the month (Table]l)e In addition to the

theoretical average of the maximum water temperatures for each ssction,
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e list of the highest terperature readings recorded for sections 5,
Le and the upper part of section L is presented in Table 2. These
temperature readings are arranged, insofar as localities are known,
in an upstream to downstream order for each section.

From the temperature data for the entire stream it is concluded
that sections 1, 2, 3 and the lower part of section L} are not to be
considered as brook trout water, while section 5, the lower part
of secvion La and the upper part of section L are marginal in nature.
This conelusion agress with the results of the fish collections since
ne brook trout were taken in sections 1, 2 and 3, but were taken in

all of the other sections.

Competiticn with other fish

Thirty-nine different species of fishes have been collected or
have been reported from the Upper Black River. Of these, nine speeies
are found commonly in many sections of the river (Table 3). The common
white sucker and the northern creek chub were most abundent in the
collections of 1946 with the northern common shiner, western blacknose
dace, central johnny darter and the common brock trout following in
order of lesser abundance. All six species were collected in at least
ten of the eighteen fish collecvions made. The relative abundance of
the different species in the various sections is presented in Table 3.

The degree of competition which different species exert toward
brook trout is largely unknown, and undoubtedly varies a great deal
with each species and with different habivats. The northern creek
chub and the common white sucker are thought by some writers to be
direct competitors for food with the brook trout. Whether large popu-

lations of suckers and creek chubs as are present in the Upper Black



River will reduce the amount of food which would otherwise be availa-
able to brook trout is not definitely known. The amount of food that
the chubs and suckers contritute to the broock trout in the form of
small fish is negligible, since brook trout do not ordinarily consume
e significant quantity of fish until they attain a sizedf from ten
to twelve inches in length.

It has been observed generally that the cold spring headwaters
of Michigan trout streams contain few species of fish in addition to
brook trout and muddlers., As the water warms gradually in its down-
stream run, creek chubs and suckers are generally the first additional
species to make their appearance, followed by common shiners, western
blacknose dace and many others. If the stream warms considerably the
werm-water fishes (bass, bluegills, sunfish, rock bass, etc.) inhabit
the lower stretches of the stream.

This pattern was indicated in the Upper Black River. In the
headwaters of the main stream only the common brook trout was taken
or observed in the fish collections. As the main stream warms very
guickly dowmstream, suckers, creek chubs and blacknose dace were
presert in abundance in the %ower part of section 6, and these three
species maintained their dominance throughout most or the watershed.
In sectibn Lb, brook trout and slimy muddlers were the only species
collected, while in La, the slimy muddler disappeare@ and was re-
placed by an abundance of suckers, creek chubs, blacknose dace and
common shiners.

It is doubtful whether temperature control by stream improvement

could be effective enough to mainpein headwater conditions for any
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greaﬁ length of stream and thus exclude the competitor species,
Furthermore, the best conditions for growth of brook trout include

a water temperature considerably warmer than headwater spring con-
ditions, since previous growth studies on cold headwater streams
indicate‘that the brook trout grow very slowly under those conditions,
If it can be demonstrated that the large populations of suckers, cresk
chubs and other species are serious competitors to the brook trout,
some means of control of these populations would be a good management

practice.

Spawning conditions

Little is known about the spawning conditions for brook trout in
the Upper Black River, Some successful reproduction of last fall was
indicated by the collection of young trout in various parts of the
stream during July of 1946; no young trout were planted in the river
system during vhat time. Brook trout of a size to be considered as
young-of-the year were teken in dl sections of the river except sec-
tions 1, 2 and 3. Natural reproduction, therefore, does occur in
the portioms of stream which are presently considered broock trout

water.

Fishing pressure and quality

A sample of fishing success of the Upper Black River was ob-
tained through the state-wide general creel census. This represents
an unknown percentage of the total fishing but it is believed to be
large enough to be included for general consideration (Table L).

The records were sorted and tabulated by two groups, (1) trout stream

(that portion of the river south of the upper end of Tower Pond) and

(2) non-trout stream (that portion of the river from Tower Pond to



Black Lake), in conformity with the designation established by the
Conservation Dspartment for management and enforcement policies,
In the portion of the stream designated as trout water, 76 fishermen
each fished approximately three and one-halfi hours to eateh one legal
and 3 sub-legal brook trout apiece. HNo other kinds of fish were re-
ported taken., This quality of fishing is approximately one-third as
good as the state everage for 1945, and corroborates to some extent
the general belief that fishing is not good in that stream.

It is believed that the fishing pressure is quite high, both
on.public and restricted arees, This is indicated by the eondition
of banks and parking places in ths vicinity of road bridges and trail
erossings and by numerous contacts with local sportsmen, There ars
many private fisiaing clubs loecated on the river and these are reported
to be very active during the fishing season.

The portion of the river designated as non-trout water yielded
212 fish to 34 fishermen each fishing an average of 3-1/2 hours,
making thebcatch per hour approximately 2 fish, However, if we sub-
tract the number of common white suckers caught from the total yield
we find that the total number of game fish caught by these same 3l
fishermen was only 21, This amounts to one game fish for every five
hours of fishing effort.

In line with the department's policy of supplying more trout of
legal size to the fishermen, 17,100 legal broock trout from 8 to 12
inches in length were planted in the Uppsr Black River during 1945

end the first 8 months of 1946 (Table 5)., These plantings were madse
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Just befors and during the open season. No records are availabls as
to how many of thess trout were taken by fishermen, since the trout

were not marked in any way.

Menagement proposals

It is recommended that no plantings of brook trout be made north
of Clark's Bridge (T. 33 N., Re 1 B4, Sece 29). This portion of the
stream probably does not contain a natural population of brook trout
and does harbor a large population of other species of fish., Fish
collections indicated that there is no natural reproduction of brook
trout in this section. Iemperature readings indicate that this
section regularly warms up too much to maintain brook trout during
the summer months. Conversations with local landowners and sportsmen
revealsd that fishing was iimited to the spring months and that it was
worthless to try fishing in July and August, Fishermen seldom if ever
took a sublegal fish in this section, suggesting that the groeater
majority of the catch was composed of planted fish.

If it is desirous to improve or cresate trout fishing in this
section and lower sections of the river it is suggested that a plante
ing of rainbow trout be made. Rainbow troué are already present in
the strsam though in limited numbers. It is thought that this species
would do better under adverse environmental conditions than brook trout
and more of the planted fish would carry over to & succeeding fishing
season, since rainbow trout are able to withstand somewhat higher
‘temperaturss than brook trout. In addition, rainbow trout are not so
apt to "crowd out” brook trout such as the brown trout ordinarily do.

Pool improvement financed by the Department should be limited to

local areas where access is assured the general public, The nature of
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the stream is such that a general improvement of the watershed as a
whole in the view toward improving or reclaiming trout water would
benefit privaetely owned sections of the stream for the most part. The
portiens which would be improved the most would be section 5 and the
upper part of section L. It is doubtful whether stream improvement
could be effective enough to transform the lower part of section L
into brook trout water. Almost all of the land in question is privately
ovmed, the entire upper half of section L being part of the Black
River Raneh (Table 6 and map).

However, it is recommended thet tne Department furnish technical
assistance in the formulation and promotion of & long-term stream
improvement through soil management and reforestation projects and
stream bank plantings. This would necessarily require the concerted
action of a large number of private owners. Long stretches of the
stream in sections 5, 6, La and the lower part of Lb are in need of
improvement if the maximum brook trout production is to be realized.
Previous studies of installation of stream improvement devices both
in this stream and elsewhere in the state have indicated that this
method is effective in increasing the production of trout, though it
is somewhat costly.

A much more intensive survey of local areas is necessary for the
planning of & stream improvement progrem. IHowever, it is recommended
that improvement be started in the upper sections of the river, if
best results ars to be expected.

Approved by: A, S. Hazzard
Typed by: S. E. Bommer INSTITUTE FOR FISHERIES RESEARCH

Edwin L. Cooper
Fisheries Research Technician



Table l.--Theoretical average meximum water temperature for different seetions of

Upper Black River for the month of July, in degrees Fahrenheit.

Main stream EBast Branch
Sec., 1 Sec. 2 Sec. 3 | Sec. i  |Sec. 5 Sec. 6 Sec. Lia ] See. Lb

77 77 17 7h 72 63 - Tk 58




Table 2.--Selected temperature data from marginal brook trout waters in Upper Black

River, in degrees Fahrenheit.

Date Locality Time Air Water
Section 5
July 19, 1932 . Blue Lakes Rench 132N R1E Sec. 19 12:00 N. 86 71
" " P32 R1E Sec. 19 3130 p.m. | 88 73
July 21, 1932 " " T32N R1E Sec. 19 5:L5 pem. | 82 77
July 28, 1946 Road Crossing T32N R1E Seec, 21 345 peme | 77 67
July 19, 1946 Road Crossing T32N R1E Sec. 9 L4305 peme | 73 €9
" High Banks T32N R1E Sec. 16 L4215 pem. | 73 70
July 11, ? Lawrence Place T32N R1E Sec. 16 8:00 p.m. ? 79
dJuly 15, 1931 Just above junction with East 5:00 peme | 93 77
Branch T32N R1E Sec. 8
Section It
July 15, 1931 Black River Rgnch Property T32N 5:00 pem. ? 80
R1E Sec. ?
July 19, 1931 The Hoist T32N R1E Sec. 5 33125 peme | 73 71
July 3, 1931 -~ The Sand Bar T33N R1E Sec. 32 53100 peme ? h
Huly 19, 1946 The Sand Bar T33N R1E Sec. 32 3:15 peme | 73 70
n Sehultz Bridge T3%N R1E Sec. 32 5300 pem. | 73 70
July 7, 1931 Clarks Bridge T3%N R1E Sec. 32 ? 7 75
Section ha
July 15, 1925 Road Crossing T32N R1E See. 22 ? ? 73
July 28, 1946 " TZ2N R1E Sec. 22 2:45 pem. | 75 €3
n " " T32N R1E Sec. 32 L4200 pem. | 81 67
July 15, 1631 Black River Ranch Property L4230 pem. | 92 77
" - " T32N R1E Sec. ? 3300 pems | 96 80
n n " T32N R1E Sec. ? L4320 pems | 96 81
July 17, 1931 oon " T32N R1E Sec. ? 1:30 pema | 97 79
n " " T32N R1E Sec. ? L4220 peme | 95 82
July 18, 1931 " " T32N R1E Sec. ? L4230 pom. | 85 81
July 20, 1931 n " 732N R1E Sec. ? . 5200 pem. | 80 80
July 28, 1931 Between the Dams T32N¥ R1E See. 11 23:00 peme | 9l 79
n " T32N R1E See. 11 L;:00 pems | 90 80
July 29, 1931 " " T32N R1E Sec. 11 3300 peme | 78 78
July 28, 19L¢é Lower Dem T32N R1E Sec. 10 L:bb peme | 66 69
June 26, 1932 Farm T32N R1E Sec. L 3:00 pem. | 86 76
July 19, 1946 Farm T32N R1E Sec. L 3:50 p.me | 75 71




Table 3. List of fishes. collected or reported from Upper Black River in July 1946, Common names taken from Hubbs & Lagler, ,19)_41

< Reported in previous collections
\#f} Observed, but not collected

All Sections Abundance in Different Sections
: Frequency of occur- | Jlotal numbers

Species rence in collection of individuals 1 2 3 L | 5 6 I 1)
American brook lamprey NS
Lamprey sp. 2 2 .o .e R .o .o .o oo .o
Brown trous 1 1 X 'Y s oo R .o e ©s
Coast rainbow trout 1 1 oo R o o oo o9 os .e
Common brook trout 11 119 e | ee .o R C c c c
Common white sucker 1 609 c R A A A A ¢ .o
Silver redhorse & .o ve os .e . .e . .o
Northern redhorse &/ .o .o .o .o .o ve oo .o
Northern creek chub 11 521 oo c A A c LK)
Northern pearl dace & : o .o . .e .o o ov .o
Hornyhead chub 6 77 ce | ae e e .o .o oo .o
Western blecknose dace 10 287 .o R R A A A c oo
Great Lakes longnose dace 5 15  es oo R .o R R R ve
Northern redbelly dace 2 L .e .o .o .e R .o R .o
Northern common shiner 1y Ly R A c A A R A .o
Northern mimiec shiner 2 179 A C .o . .o .e .o .o
Northern blacknose shiner 7 1 .o .o R R R . R .e
Bluntnose minnow 3 81 R . c .o oo .o .o oo
Northern fathead minnow 3/ .o .o .e .e .o .o oo .o
Bulihesad SDe V ve e . ) ) .e X X
Western mudminnow 3 3 Re .o .o R oo oo oo R
Northern pike 1 L R oo I ae . oo oo oo .o
Yellow perch 6 12 R R R R R . oo .
Yellow pikeperch \#/W # . . .o .o .o .o .o
Blackside darter 7 189 c .o A R .o .o s oo
Northern logperch 3 L5 A R R .o .o .o oo .o
Central johnny darter 13 255 C oo A c c R C oo
Northern least darter 3 5 .o ve R oo oo .o o o
Hybrid Long-ear x Pumpkinseed 1 3 oo oo R ve oo .o o *0
Northern smellmouth bass 5 62 R R o oo oo .o .o oo
Largemouth bass 1 6 LY oo R .o oo oo . os
Pumpkinseed 1 8 ve oo R .o oo .o .o oo
Common bluegill 1 2 X oo R X oo .o ) e
Great lLakes longear sunfish 2 50 o o c M o 0. o ..
Northern rockbass 6 37 R o c R v oo o °°
Northern muddler L 13 ol o .o R .o R R .o
Slimy muddler 2 50 LN J [ N ] L N ] *e LR J LN ] L N ] A
Brook stickleback N L5 R c .. R 1. e R .o
Bastern burbot \V4 .o oo . os .o . .o .o

i H } } 3 3 1 { i




Table L.-<Record of fishing of Upper Black River for period April 28 to September 2, 19.6, as

compiled from general creel census records.

Designated Trout Streem

Number of Totel hours Average hours Legal brook Cateh Number of
Fishermen fished per fisherman trout taken per hour undersize trout
76 260,75 3.4 81 0.3 21

Deési ted Non-Trout Stream

Total Average
Humber of hours hours per Brook Brown Rock Total | per
fishermen fished fisherman trout trout | Walleye | bass Suckers fish hour
3l 1145 l 3,1 I 2 5 1 13 192 212 2,0




Table S.--Legal size brook trout planted in the Upper Black River, January 1945 to

August 1946,

me
Section 1 2 | 3 L 5 ‘6 La. Lb | Total
Number 0 0 0 2500 2100 3000 2000 0 9600
Length - - - 8-12" 8-1/2-10" 8-12" 8-10" -

January-August 1946
Section 1 2 3 L 5 6

L, Lb | Total
Number 0 0 {100 1400 1600 2100 2300 0 7500
Length - - | 12-1/2"|8-12" 8-1/2-10" 812" 8-10" -
Total 0 o {100 3900 2700 5100 L4300 o }17,100




Teble 6.--Percentage of state-cwned land adjacent to various sections of Upper
Black River, Data were obtained by use of a planimeter from county

maps of a scale of approximately 1 ineh = 1 mile,

State-owned Percent of

Seotion Length in miles Length in miles |  state-owned
1 7.8 7.8 100
2 343 2.5 75
3 9.8 13 13
In 10.6 53 50
5 7.8 0.2 2
6 13.5 9.0 67
Lia. 11.4 L.8 L2
Lb Te3 5el 70
Totals 715 36,0 50
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