INSTITUTE FOR FISHERIES RESEARCH
UNIVERSITY MUSEUMS

UNIVERSITY OF MICHIGAN
ANN ARBOR. MICHIGAN

December 2, 1231

Report 107

TEMFERATURE CONDITICEHS ON THE PIGEGN AND BETACK RIVERS

(CHEBCYGAN, OTSEGO, AWD MONTHORENCY COUNTIES)

I. Terverature Readings, Figecn River

Sumrer temoerature readings were talten at the Lansing Zlub dam on the Pigeon

given to the Institute
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River during 1929, 1930, =nd 1931. A coony of ihes
by ¥r. H. F. Harper, (apvended to this report). The Fish Divisicn also hes a copy
and Mr. Cook has constructed graphs of the terperatures during the three summer
periods.

No commarable dats have been obtained for the Pigeon River farther below, on the
State Forest. The temveratures that are reached here are very certainly nigher than
they are at the dam, for the river is rather exposed end does not receive any great
emount of cold springs in this section that could counteract the effect of warming
by the sun. A readirng taken by the writer on August 22, 1¢31 irdicated a rise of 6
degrees between the road bridze just below the Lonsing 7ltb and the bridge at Forest
Headquarters. These two polnts were visited between 5 and 5130 F.lM. on August 22, a
day when the sir tempersture was 86 to 89 degrees. The water at ‘he upper road bridge
was 65 degrees against 71 degrees for the lower bridge. Vhile a large nuwber of

eadings, during very hot weather, should be tcolken at these points before the average

amount of rise can be found, this one reading is quite significant. The stream mileage

between the two points has not been acairately determined because of the numerous bends

of the river. However, it tskes at least one hour for the watecr to flow from the one



point to the other (this voint was ascertained during the experimentzl flooding dore
there in September 1931).

Numerous temperature readings were taken by ¥r. C. M. Tarzwell and the writer
during the period from August 20 to Septerber & 1931, Aside from the one cited above,
these readings are not particularly valusble in their besaring on maximm tempersztures
of the Pigeon River for the_comparative}Zool nights of late summer prevented the water
from reaching very high points, even on hot days. For a river as large as the Pigeon
to reach its pesk temperzture, there is reqguired 2 series of hot dsys and warm nights.
The peak rezding of late Tune and early July, 1931, illustrates this point. A tem-
perature of 78 degrees, the highest reading of the three summers, was reached on
July lst, at the dam. How much higher the water temperature on the State Forest reached
on this date is not known but the one comparison of readings given above would lead one
to predict that the point was several degrees higher.

On fugust 22, which was aut the best tempenature day that was encountered during
the writer's visit to the Pigeon River, several readings were made between 1:30 and
5:20 in the afternoon for the purpose of getting some comparative data on temperature
for different parts of thé Pigeon. One mwading was taken on the Sturgeon. The alr
readings between 1:30 2nd 5:30 were 86 to 89 degrees. The Pigeon River at Afton (trout
scarce and only one, a rainbow was collected) was 69 degrees (1:30). The river at its
mouth (practically lake conditions, and trout reported zbsent in summer) was 80 degrees
(3 P.M.). The readings for the other two points (65 and 71 degrees) are cited in a
preceding varagraph. The Sturgeon River where 1t parallels the road just south of
Wolverine gave a reading of 64 degrees (3 P.M.).

In the opinion of the writer, the Pigeon River on the State TYorest is to be
classed as one of the warmer trout streams and one that runs dangerocusly high in very

warm weather. The fishes wnich were collected during examinations made here include
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several species which are typically absent in very cold streams (log nerch, lecng-nosed
dace) and the high numerical proportion of suckers, and several svecies of minnows
also indicates that the stream is not very cold.

It is perhaps correlated with the rather warm conditions in the Pigeon, that this
river is one of the few Michigen streams where the brook trout are heavily infected
with a trematode wormvarasite which causes black spots to avvoear on the fish. The
perasite, a member of the family Strigaeidae, is probably not deleterious to the health
of the fish but these small encysted worms, which cause the black specks, are a serious
pest because of the dislike in which they are held by anglers. The first intermediate
host of the parasite is a snail. Although the particular species of snail which acts
as host here has not been isolated, it is orobatble that this mollusc is somewhat favored
by warm water. No parasites of this nature were noted on trout seined from cold
headwsters of the Pigeon, near the town of Sparr; On the State Torest, the infestation
is practically 100%.

For the most vart, the brook trout collected by the writer from the Pigeon River on
the Stste Forest, are not in good condition. Why this is so, and whether the water
temperatures there have any bearing on this trout condition is not known. The brook trout,
particularly those in their second year, are conspicuously thin and the body is
abnormally low in fat content. This condition is found in individuals lightly infested
with the parasites. Also, at least one individual in good condition was heavily infested.
The poor condition cannot be satisféctorily attributed to the trematode worms judging
from these facts as well as the known =bility of other fishes to carry the parasites
without becoming thin. Growth rate of the large series of svecimens that was obtained
will be studied later, by means of the scales. It is quite clear, even before such
study, that the second year brook trout are mostly below legal size and compare vVery

poorly to fish of the same age from certain other rivers (such as the Pine). Rainbow



trout of the same age, ond tzken from the szme waters are in vlump condition and are
mostly well sbove legsl size.

A sample of the Pigeon River brook trout, iced, was sent to Dr. Krull for
pathologic examination. No disease orgsmnisms were found however, snd if disease is the
cause of the poor condition of the fish it may orove to be one that is difficult to
detect by such examination.

The temperature and other conditions of the Pigeon River on the State Forest form
a basis for concluding that construction of additional dams would injure the stream as
a trout stresm. The character of the banks is such that the construction of a dam would
make a shallow, wide pond which would increase stream temperstures below it. Any
increase of temperature would be dangerous. A further effect of a dam in the vpart
of the river wnich is zlready rather warm would be to make a shallow marginal zone of
warm water wnich would mroduce a heavy snail population. As noted above, snails carry
the young stages of an undesirable varasite. The hesvy numerical ratio of minnows and
suckers as comvared with trout in these waters would also argue for no further warming
of the water. TFor the production of trout of an averase size of 10 inches or less, it
is not desirable to favor the very great increase of these other fish, beczuse they are
competitors of these smaller trout; even though very large trout are able to utilize
these fish for food, the general run of stream trout cennot o so, to any great extent.

In a river such as this, the "coarse fish" eaten by the trout arsmt commensurate with

the trout food destroyed by these fish.
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II. Temperature Readings, Black River

tYhile making a oreliminary survey of tue Elack River, preceding the trout-pool

improvement work which was done on the Black River Ranch under the direction of Mr.

C. M. Tarzwell, the writer obtzined temperature data at several points on the river.

A full list of temverature readings has been given in report No. 87, a cony of which
was sent to the Fish Division. As the work was carried on during July, 1929, a time of
unusually hot weather, the temperatures include some which represent peaks for the
unusvally hot season.

Temperatures taken on the Black River znd East Branch of the Black River are
appended (copied from report No. 87).

The main Black River,vhich was investigated at several widely separated points on
July 6, a very good day for temperatures, is certainly to be regarded as one of the
warmer trout streams. It is a brook trout stream, no rainbow or ather trout having
been established.

There are several beaver dams on the upper Black River snd in the course of a few
miles the river was found to rise 2 degrees in the section where these dams are located.
(Refer to attached temperature sheets, readings for Ponemah Club 2and Beaver Dam {lub,
July 6). There is no apprecisble rise in temperature in the main Black River in the
many miles between the Beaver Dam Club and the Clark Bridge). On July 6, the several
points at which readings were made were all at 75 degrees. Apvarently no springs of
size sufficient to cool the river are located inthis long section of the stream. If
dams were constructed the resulting ponds would be shallow ones, which would tend to
warm the water. At the Beaver Dam Club several Hewitt type dsms were constructed for
the purpose of making good trout pools. In the opinion of the writer, these dams do

not accomplish this purpose for they spread the water over a large area, forming a shallow



pond which contributes to the werming of the water. The soreading of the water
has been incressed, in at lesst one of these dams, by the effect of beaver work.
The animals have piled cuttings on the dam and incressed its height.

If dams could be constructed at points where the resulting pool would be
comparatively narrow and deep, good trout pools could be formed. The height of the
stream banks ond the nature of the surrounding country are not conducive to the formation
of pools of this nature. Tae amount of flooding tnat can be accormlished without putting
the stream over its flat banks is slight. (Note blueprint of uwoner dem site, Black River

Ranch, which is enclosed).

Black River and the brook trout there (many examined from the East Eranch, several

from the Black) are in good condition. The writer tock brook trout, rising well to
flies, on one afternoon in July when the water temperature was 75 degrees in the pools
from which trout were taken. One deleterious effect of high temperature in Black River
waters is the heavy population of minnovs and suckers, a point discussed under the
Pigeon River report. It would be undesirsble to increase stream temperatures here, for
this reason, snd there are additi-nal reasons in that disease and varasite mizht be

favored.

INSTITUTY FOR FISHERIES RESEARCH
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Temperature Data for Black River snd Tributaries

July 3-9, 1631, John R. Greeley

Location

Main Elack, éntering Ranch
Spring run, 55 paces long, (No. 2)

Soring pool (No. 3)
1] i i

Main Black, Vandertilt Bridge
Steward Creek, lower part

Small Beaver Dam, Seward

Feeder below Seward, upver Beaver
dam (trout planted here earlier)

Lower beaver dam (trout planted)
" i " "

# 1t [ i
Feeder to Black nearXings
(above Rznch)

- Main Black, Beaverdam Club
Mzin Black, Ponemah Club

(a natural besver dam between these two points)

Main Black, old R. R. bridge

‘above last locality. '

Little McMaster Creek

¥ain Rlack (lower), Clark Bridge

East Branch, at rearing station

Tower end rearing ststion pool

Main Black at "the Sand Bart®

Tast Brench, at rearing station

Bast Branch, uoper dam (on flats)
" n " " (midstream)

Fast Braxch nursery

Bast Branch, 1/4 mile above nursery

Bast Branch, "The Forgd!
East Branch, between "PFord* and
lower dam (sbout halfway)

" L] 1"
Small soring here
Tast Rranch, above Ranch, on
Atlanta-Vanderbilt roag.
Canada Creek, upper part, on
S. line of 14,000 acre tract
Canada Creek, Lower nart, on
state reserve.
East Branch, at nursery

" " 1/2 mile above
Small svring here
Soring pool, 18 paces long, here

East Branch, near "ghe Ford"

Air _ VWater Time
72 ol 9:45 A.M.
55 10:45 A.M.
70 (surface)
48 (tottom)
87 75 2:30 P.M.
" 70 2 P.M.
3] 1 1]
" 8l (surface)
" 77 (outlet)
L 81 (edges)
" 77 (surface)
" 70 (bottom)
" 13 3 P.N,
- 76 5 P.MN.
- 73 5120 P.M,
- 72 5130 P.M.
- 67 6 P.M.
- 75 6:15 P.M.
87 76 3 P.M.
i1 f 1
" 76 4:30 P.M.
72 64 9:30 A.M.
77 76 7:l45 P,
" Yu "
77 66 11:00 A.M.
" 69 Y:15 Py,
- 66 10 A.M.
- 67 10:30 ALY,
80 69 12 P.M.
" 56 12 P.M.
- 69 10:30 A.N.
- 78 10:45 A.M.
80 72 12 P.¥.
gL & 3 P.M.
" 75 4 pov.
i 58 "
n 65 n
17 65 11 A.M.

Date

July Y4

July 6
"

Remarks

Young trout

Young trout
f "

Young trout



Tenperature data on Black River

July 1931, C. M. Tarzwell

Xast Branch, Black River Ranch property:

Date Time Remarks Alr Water Trout nursery

July 2 12:30 P.M. 73.2 . 73.2 7.
] 3 12 1 73.6
o5 4:15 P.N. 79.5 71.5%
L 5 i g1.3 75-9
L 8:15 A.M. 75.9 05.5
nooow 12:30 P.M. 81.3 72.7
i f L] 75.8
"8 Uslys P 71.8 7ﬁ.5
no9 g A.M. Cocol night 69.1 ou.2
noon Yy P.M. 75.9 Th.1
"10 &AM, " " 63.3 60.6
L 6 P.NM. 70.5
noo1Y 7:30 A 66. 60.5
w15 9:15 A.M. gl.9 70.5
no15 10:3C A.NM. 86.7 70.5
non 1:30 P.M. 92.1 77.2
"o 5 P.M. 95.7 79.5
non 2 P.M. 95.7 £0.8 £1.6
non 5:00 P.M. 0.8
w16 9:%0 A.M. a. 70.5
vo16 L:20 PiM. 88.5 75.9
L 7 AM, gl 69.6
noo17 1:30 P.M. 96.6 78.6
LI 4:30 PlM, 4.8 82,2
ho18 7:30 A Th.1 69.6
"o1g 4:30 P.M, 8.9 81.3%
20 7:30 A.M. Cloudy, raime 72.% 68.7
oW 4L p.M. 79.5 79.5
mo21  10:45 A.v. Cold night 81.3 71.8
L 4330 P.M. 75-9 75.4
w22 7:30 AN, 63.3 3.3
voro 1R 11.7 71k
no23 7:15 A.M. 63.7 62.8
non 4:15 P.K. 70.5 70.

Main Black, Black River Ranch promerty:

July 3 : P.M, 72.7
L 2: F.M, 74,1
U 51 M 75.8
LI 9:L5 A.M. 74.5 66.5
"o 10:40 A.M. 71.
1R R P.M. 79.9

*Roined night of July 19.



WATER TEVPERATURES

JUNE 1929

Water 6 AJM. Air 6 A.M. Water 6 P, Air 6 P.NM.

1st

znd

3rd

4th

5th

6th

7th 56 66
8th 55 44 57 74
9th 56=-1/2 50 59-1/2 76
10th 58 59 58 66
11th 56 64 62 80
12th 59 52 58 62
13th 56-1/2 56 57 67
l4th 57 58 56 58
15th- 55 60 61 80
16th 61 60 62 82
17th 62 65 6% 73
18th 63 69 70 85
19th 65 70 69 81
20th 66 67 67 ‘ 76
21lst 65-1/2 60 68 79
22nd 67 62 67 70
23rd 63-1/2 63 64 80
241th 63 62 63 70
25th 2 51 63 70
26th 63 54 63-1/2 71
27th 62~1/2 53 60 52
£8th 60 52 60 56
29th 60 55 63 68
30th 64 65 66~1/2 70

3lst



1st

2nd

3rd

4th

5th

6th

7th

8th

9th

10th
11th
12th
13th
14th
15th
16th
17th
18th
19th
20th
21st
22nd
23rd
24th
25th
26th
27th
281h
29th
30th
31lst

Water 6 A.M.

WATER TENPERATURES

65
64
63
63
64
63
64
63
66-1/2
67
67-1/2
67
67
65
85-1/2
64
65
64
66
67
87-1/2
67
68
68
66
67
88-1/2

67-1/2
68

68~1/4

JULY 1929

61
50
61
55
60
64
69
63
70
58
56
60
59
60
45
51
50
52
45
47
48
60
64
65
59
o7
64
62
60
64
70

Water 6 P.M.

66
63-1/2
63

66

65
64-1/2
65

67

68

68

68

69
69-1/2
68

66

67
69-1/2
68

68
68-1/2
68

70
70-1/2
70

69

70

71

70

70

69

69

&7
65
70
68
69
77
67
78
78
80
81
88
80
80
82
70
80
76
65
67
70
73
8l
8l
80
85
87
76
87
83
80



lst

2nd

3rd

4th

S5th

6th

7th

8th

9th

10th
11th
12th
13th
14th
15th
16th
17th
18th
19th
20th
21lst
22nd
23rd
24th
25th
26th
27th
28th
29th
30th
31st

Water 6 A.J.

67
65
65
63
60
62
63-1/2
64
65
65
66
66
65
63
64
64-1/2
64
63-1/2
60
59
58
60
63
64
64
65
63
64
65
63
66

WATER TEMPERATURES

AUCUST 1929

50
49
62
49
5z
51
o2
o3
54
55
o6
o0
49
48
46
47
46
44
42
43
44
49
61
70
73
31
49
50
60
o4
55

Water 6 P.M,

64
65
64
60
63
64
66
66
66
67
68
67
64
65
65
64-1/2
63
64
62
61
62
64
65
65
66
65
66
67
66
68
68

Air 6 P.IM.

78
70
63
78
79
78
80
81
80
86
88
87
83
80
72
70
70
69
63
67
76
79
78
81
80
79
78
80
78
82
85



13th
14th
15th
16th
17th
18th
19th
20th
21st
22nd
23rd
24th
25th
26th
27th
28th
29th
30th

WATER TEMPERATURES

Water 6 A,

JUNE 1930

62
635
58
o6
o8
56
o6
o8
58
62
60
6%
60
57
55
o6
o8

Air 6 AN,

71
70
65
59
68
o8
59
€66
68
66
64
64
66
59
o8
60
64

Water 6 P.M.,

AT 6 P.M.

64
66
62
60
o8
56
60
86
81
69
65
68
64
58
o8
64
60
62

76
75
67
65
66
60
66
82
76
88
84
79
78
66
62
78
78
72



1st
Znd
3rd
4th
5th
6th
7th
8th
gth
10th
11lth
12th
13th
14th
15th
16th
17th
18th
19th
20th
2lst
22nd
23rd
24th
25th
26th
27th
28th
29th
30th
31lst

Water 6 A,

WATER TEMPERATURES

o8
53
53
54
o8
59
58
59
62
61
60
88
60
53

Fa)
[<]

55
60
62
82
59
61
61
58
60
64
68
68
70
70
67
65

JULY 1930

AiI‘ 6 Aol\‘io

60
49
48
52
68
60
59
o8
68
61
62
54
60
48
48
60
62
74
64
o4
82
64
58
65
o6
70
72
74
60
55
55

Water 6 P.U.

o8
60
63
60
65
66
65
67
68
65
67
63
58
60
60
67
65
71
71
70
68
66
68
71
69
87
70
72
70
67
66

Air & P.l.

62
70
75
68
74
75
75
80
80
70
76
75
62
65
60
82
80
88
86
90
78
76
82
85
72
84
78
71
76
74
77



WATER TEMPERATURES

AURIST 1930

Yater 6 ALY, ALY 6 AL
65 58
65 70
69 78
70 72
68 59
65 59
66 69
63 68
&2 60
62 60
61 50
59 Bk
60 %
59 an
62 56
60 5
60 54
61 L7
61 4o
62 Lg
60 52
61 50
61 52
62 62
63 54
62 5e
63 h8
65 68
64 55
64 Rl

63 65




1st

2nd

3rd

Uth

5th

6th

Tth

8th

9th

10th
11th
12th
13th
14th
15th
16th
17th
18th
19th
20th
2lst
2ond
23rd
2Uth
25th
26th
27th
28th
29th
30th

WATER TEMPEHATURES OF THE PIZEQON RIVER

OTSEGO COUNTY -~ THE PIGEON DAM

for
Jine 1931
Water 6 A, Alr 6 A.M. Jater & P.M.

57 56 58
58 60 58
58 ol 60
58 66 6l
57 56 6l
56 60 6U
54 52 52
52 50 sl
56 6 58
58 62 60
60 68 64
o4 10 66
6 68 67
6 68 ol
oY 62 66
63 ug 65
61 K2 64
61 68 68
68 78 73
L 15 71
66 58 70
ol 56 60
58 50 5T
55 B4 63
62 68 6
ol 62 67
64 ol 68
68 70 69
65 72 71
71 g0 71



1st

2nd

3rd

4th

Bth

6th

7th

gtn

9th

10th
11lth
12th
1%th
ith
15th
16th
17¢h
18th
19th
20th
2lst
22nd
23rd
olth
25th
26th
27th
28th
29th
30th
31st

WATZR TENFERATURES OF THE PIGEON RIVER

OTSEGO COUNTY - THZ PIGESN DaM

for
July 1931
ter 6 AV ir & AN Water 6 P.V.
71 g2 78
T4 76 72
€7 6L 71
66 64 71
6 o 68
6 62 70
66 66 70
6L 62 68
65 62 66
63 56 66
62 56 o6
62 R6 68
6l 60 68
65 62 68
67 71 72
70 70 72
70 76 [
71 72 70
69 70 70
69 71 73
68 70 70
64 &0 &
60 60 65
60 54 ol
60 52 bl
60 60 69
68 T4 70
72 79 76
T4 T4 17
71 ek 70
66 ol 65

Air 6 P.M.

98
76
g2
80
80
gl
80
7%
72
76
78
80
80
gh
90
&6
86
84
85
g2
4
58
70
78
76
88
&8
90
78
T4
65



1st
Z2nd
3rd
Y4th
5th
6th
Ttu
8th
9th
10th
11th
12th
13th
14tn

TPATER TEMFERATURES OF TEE PIGEON RIVER
OTSEGQ COUNTY - THE PIGEQN DAM

for
August 1931
Tater 6 A, M. AT 6 AJM.

62 an
62 ol
63 62
64 66
68 69
69 67
70 66
66 66
6 66
6 60
61 56
60 54
60 60
Y 60

Tater & P.M,

62
n
67
69
70
72
68
6L
64
&

60
ol
64
66

66
71

8L
gl
86
76
68
68
65
62
76

80
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UPPER DAM

5 BLACK RIVER RANCH
: : A _
'. /7 AREA OF WATER WHICH WILL BE PONDED BY
Y ’ PROPOSED NEW DAM AT VARIOUS LEVELS ABOVE
Lo o NORMAL | OW WATER. DATA |IN FEET.
: :" ,/’;j/" .
) o R SURVEYED  8-1-31 BY THE INSTITUTE FOR
P e FISHERIES RESEARCH — ANN ARBOR.
R N SCALE— 18 INCHES EQUAL ONE MILE
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