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FOOD STUDIES OF LAKE NIPIGO J FISHES

In any study of fishery problems in a body of water
especially relating to conservation and increased production,
it is obviously essential that definite information concerning
the food materials for fish be obtained. In the investigation
of Lake Nipigon, carried out during the three summers,
1921, 1922, and 1923, qualitative and quantitative studies
have been made of the microscopic organisms (plankton)
and of the organisms living on the bottom of the lake. In
conjunction with these studies, an attempt has been made to
obtain fairly comprehensive data as to the food materials
taken by all the species of fish occurring in the lake. As a
result the links in the food chain have been fairly well worked
out, except that the studies of the inter-food relationships
among the smaller organisms have not progressed very far
as yet.

The results of the examination of the contents of the
alimentary tracts of 1,520 fish are given in this paper. In
addition Clemens and others (1923) published the results of
the examination of 455 fish, Harkness (1924) a study of the
food of 58 sturgeon, and Bigelow (1924) a study of the food
of 316 small common suckers. The total for the three years
is therefore 2,349. The distribution is as follows, the figures
in brackets being of those fish previously reported upon:
sturgeon (70), northern sucker 58 (16), common sucker 130
(349), lake red horse 4, spot-tailed minnow 62 (12), lake chub
2 (15), long-nosed dace 7, lake shiner 11, speckled trout 25,
lake trout 63 (42), round whitefish 59 (29), common white-
fish 179 (65), ciscoes 167 (89), pike 23, brook stickleback 13,
nine-spined stickleback 58, trout perch 9 (23), small-mouthed
black bass 3 (6), pike perch 101 (20), sauger 76, yellow perch
1~9 (14), tessellated darter 68, Iowa darter 28, log perch 5,
miller's thumb 5, lake sculpin 12, ling 163 (79).
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104 CLEMENS AND OTHERS: FOOD STUDIES

In the cases of the larger piscivorous fishes (lake trout
pike, pike perch, sauger, and ling) the numbers in the column~
give the actual number of fish found and an X sign indicates
material unidentified. In dealing with the other species an
attempt has been made to estimate the percentages of the
most abundant organisms found and the numbers represent
these percentage estimates, while an X sign indicates
occurrence in small amounts not estimated, usually repre-
senting one per cent. or less.

Unless otherwise stated Oligochaetarefers to the presence
of podal spines; Epischura refers to the species lacustris;
Limnocalanus to L. macrurus; Sida to S. crystallina; Latona
to L. setifera; Simocephalus- to S. vetulus; Bosmina to B.
longirostris; Eurycercus to E. lamellatus; Camptocercus to
C. rectirostris; Acroperus to A. harpae; Rhynchotalona to
R. falcata; Chydorus to C. sphaericus; Monospilus to M.
dispar; Polyphemus to P. pediculus; Leptodora to L. kindtii;
Mysis to M. relicta; Hyalella to H. knickerbockeri; Ponto-
poreia to P. hoyi; Ulothrix to U. zonata.

The length in inches is taken from the end of the snout
to the fork of the tail fin and length in centimeters from the
end of the snout to the end of the vertebral column.
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NORTHERNSUCKER-Continued

Length in Length in
No. Date inches cm. Pontoporeia Chironomidae Mollusca Miscellaneous

"""']uly 22, '22 10~ 20-25 70 25 X Misc. 5 (Centropyxis, Porifera spic- 0~
ules, Plumatella, Cyclops, Daphnia,
Bosmina, Ostracoda, Hydracarina,
Ephemeridae nymph, diatoms, Clad-
ophora, seed). o15 ] une-Sept., '21-'23 11i-12~ 25-30 70 6 18 Cladophora 4; Misc. 2 (Plumatella, t"'
Cyclops, Bosmina, Alena quadrang- t>la::ularis, Ostracoda, Hydracarina, t>l
Ephemeridae nymph, diatoms). Z

r.tl11 ]une-Aug., '21-'22 13t-16 30-35 62 8 3 Plumatella 16; diatoms 4; Clado- >phora 3; ooze 3; Misc. 1 (Diifiugia, Z
Cyclops, Bosmina, Ostracoda, Hy- ti
dracarina, muscoid larva, insect 0
fragments) . >-3::e5 ]une-]uly, '21-'22 16-17 35-40 82 10 1 Hyalella 2; ooze 1; Misc. 4 t>l
(Centropyxis, Diifiugia, Oligochaeta, ~

r.tl
Cyclops, Canthocam ptus, Bosmina, ..
Alona costata, Cbydorus, Ostracoda, 'Tj
Mysis, Hydracarina, Ephemeridae 0. 0
nymph, Trichoptera larva, diatoms). ti

4 july-Aug., '21-'22 18t-20~ 40-45 41 24 27 Ephemeridae nymphs 6; Trichoptera Cfl
larva 1; Misc. 1 (Diifiuglia, Cantho- >-3c:
camptus, Bosmina, Leptodora, Hy- ti

>-<
dracarina, Plecoptera nymph, Cam- t>l
pylodiscus) . in

22~ 45-50 80 10 5 Misc. 5 (Statoblast, Cyclops, Ostra-
cod a, I-lydracarina, Trichoptera
larva, Cladophoraj,

Average
23 2~-H 5-20 6 23 3 uto/Mix 32; diatoms 15; TricllOp-

tera larvae 6; ooze 5; ~jsc. 10.35 101-22~ 20-50 66 9 12 Plumatella 5; Cladophora 3; ooze
1, Misc. 4.

COMMONSUCKER, Catostomus commersonnii

Length in Length
No. Date inches in cm.
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Miscellaneous

18 June 22, '21 2!-6! 5.0-14.8 Diatoms 30; Canthocamptus 10; debris and
sand 10; Misc. 15 (Centropyxis, Diifiugia, ou.
gochaeta, Notholea foliacea, Cyclops, Bosmina,
Drepanothrix, Eurycercus, Acroperus, Alona
aifinis, A. costata, A. quadrangularis, Pleuroxus
denticulatus, Chydorus, Alonella nana, Leydigia,
Ostracoda, Hyalella, Hydracarina, Docidium,
Cosmarium, Closterium, Ulothrix).

X Diatoms 60; Misc. 20 (Centropyxis, Diifittgia,
Oligochaeta, Lecane luna, Monostyla lunaris,
Cyclops, Canthocamptus, Eurycercus, Acroperus,
Alona aifinis, A. costato, A. quadrangularis,
Cbydorus, Alonella nana, Ostracoda, Hydra-
carina, Tordigrada, Ulothrix).

15 Hydracarina 15; Misc. 20 (Diifiugia, Cantho-
camptus, Bosmina, Ilyocryptus, Eurycercus,
Alona aifinis, A. costata, Cbydorus, Alonella
nana, Ostracoda, Hyalella, Corixa, diatoms).
Debris and sand 25; Canthocamptus 6; Misc.
17 (Centropyxis, Lecqueresia, Diifiugia, Oligo-
chaeta, Lecane luna, Monostyla, Cyclops, Campto-
cercus, Acroperus, Alona affinis, A. costata, A.
quadrangularis, Rh.ynchotalona, Leydigia, Chy-
dorus, Alonella nana, Monos-pilus, Ostracoda,
Hydracarina, Corisa, Simulium larvae, Ulothrix,
diatoms).
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3 June, '22 3-51 6.0-12.8 2 50



COMMON SUCKER-Continued

Length Length in
No. Date in inches cm.
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Miscellaneous

4 Aug. '22 6-7 13.2-15.0 13 62 Misc. 25 (Centropyxis, Diffiugia pyriformis, D.
cratera, Oligochaeta, Canthocamptus, Daphnia,
Bosmina, Eurycercus, Camptocercus rectirostris,
Acroperus, Alona affinis, A. costata, A. quadrang-
ularis, Graptoleberis testudinaria, Pleuroxus
denticulatus, Chydorus, Leydigia, Ostracoda,
Hyalella, Cambarus virilis, Hydracarina, Tardi-
grada, Corixa, diatoms, debris, ooze).

15 Sand 15; diatoms 12; Ostracoda 5; Misc. 10
(Diffiugia cratera, Euglypha, sponge spicules,
Oligochaeta, Cyclops, Canthocam ptus, Latona,
Daphnia, Eurycercus, Alona costate, A. guttata,
A. quadrangularis, A. rectangula, Chydorus,
Hydracarina, T'ipulidae pupa).

25 Misc. 25 (A rcella, Centropyxis, Diifiugia, ou.
gochaeta, statoblasts, Cyclops, Canthocamptus,
Sida, Latona, Daphnia, Simocephalus, Ceria-
daphnia, Eurycercus, Camptocercus, A croperus,
Alona affinis, A. costata, A. quadrangularis,
Pleuroxus denticulatus, Ostracoda, Hyalella, Hy-
dracarina, Odonata nymphs, Corixa, Tipulidae
pupae, Tabanidae larva, seeds, Cladophora,
Ulothrix, diatoms, sand, detritus.)

4 July-Aug. '23 6-7 13.0-15.5

21 June-Sept., 11-13! 25-30
'21-'23

8 1 2 32

18

2 21 23

COMMON SUCKER-Continued

20 16 HyaleUa 7; Misc. 11 (Centropyxis, Diffiugia,
Oligochaeta, statoblasts, Monostyla lunaris, Cy-
clops, Canthocamptus, Eurycercus, Acroperus,
Alona costata, Pleuroxus denticulatus, Chydorus,
Ostracoda, Hyalella, Hydracarina, Sialis larva,
Corixa, terrestrial insects, Cladophora, diatoms,
sand, debris).

6 Misc. 15 (Centropyxis, Oligochaeta, Cyclops,
Canthocam.ptus, Sida, Diaphanosoma, Daphnia
pulex, Simocephalus, Scapholeberis, Ceriodaphnia
reticulate, Bosmina, Eurycercus, Alone affinis,
Chydorus, Ostracoda, Hyalella, Gammarus, Cam-
barus virilis, Hydracarina, Arachnida, Sialis
larva, Corixa, Corethra pupa, dipterous larvae,
fish remains, higher plant tissue, Ulothrix,
diatoms).

22 Misc. 20 (Centropyxis, sponge spicules, stato-
blasts, Canthocomptus, Daphnia ephippia, Bos-
mina, Eurycercus, Chydorus, Ostracoda, Hyalella,
Hydracarina, Odonata nymph, Corisa, Hydro-
porus larvae, Corethra pupae, eyed fish eggs,
fish remains, seeds, higher plant tissue, Bulb-
ochaeta, diatoms, detritus, ooze).

25 Detritus and ooze 50; (Hydracarina, Cladophora.)

18 30 1

10 14 8

6 fune-Aug., 13!-16 30-35
'21-'22

7 June-Aug., 16-]8 35-40
'21-'22

7 July-Aug., 18-20 40-45
'22

1 July 26, '23 20 45.0
Aver-
age

40 2!-7 5-15.5

42 11-20 25-45

25 20 3

30

10

10

33 10 Diatoms 22, sand and detritus 8; Canthocamptus
5; Hydracarina 2; Misc. 17.

20 Misc. 21.

5 10

19

In addition to these larger fish, the alimentary tracts of 48 specimens of lengths less than 5.0 em. have been examined.
The details need not be given here since they are essentially similar to those given by Bigelow (1924) in his study of the food
01 316 young individuals.
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LAKERED HORSE,Moxostoma aureolum

No. Date

1 July 6, '22

1 July 15, '22

-
July 6, '22

1 July 6, '22

Length in
inches

Length in
cm.

17! 39.2 Ephemeridae nymphs 95 (Hexagenia bilineata 40, Ephemera simulans 55),
Trichoptera larvae I, Chironomidae larva I, silt, etc., 3.

18 41.0 Ephemeridae nymphs 90 (Hexagenia bilineata), Misc. 10 (Chironomidae
larvae, fragments of moss, silt).

19! 44.0 Ephemeridae nymphs 100 (Hexagenia bilineata 95, Ephemera simulans 5),
Ostracoda.

21! 47.3 Ephemeridae nymphs 20 (Hexagenia bilineata 5, Ephemera simulans 15,
Caenis), Chironomidae larvae 60, Mollusca 5, silt 10, Misc. 5 (Diiflugia,
Oligochaeta, Cyclops, Alona affinis, Eurycercus, Ostracoda, Pontoporeia,
Hydracarina, Trichoptera larvae, Chironomidae pupae, Tipulidae pupa,
Stratiomyidae larvae, diatoms).

Average
4 39.2-47.3 Ephemeridae nymphs 76, Chironomidae larvae 16, silt 3, Misc. 5.17!-21!

SPOT-TAILEDMINNOW,Notropis hudsonius

" "<:l

No. Date L. .g '1:;l
<:l ."." ~.~ <:l •.. t Miscellaneouscm. ;:: " ";:: .,. '1:;l ~ ;::~ ~ " " "~ ~ ~ ..

'" ."e " " ~ ~I::l t:Q >-.:l 't.l o
June 19, '22 5.9 10 30 Terrestrial insects 45, filamentous algae and r-

diatoms 15.
tt1
~

14 June 30, '22 3.1-4.0 77 6 7 7 Misc. 3 (Hydracarina, dipterous larvae, diatoms). tt1

14 July 12, '22 3.5-6.4 1 21 Dipterous larvae 66; Simulium larvae 7; Misc. 5 Z
(fJ

(Oligochaeta, Polyphemus, Corixa, terrestrial in- :>
sects, fish eggs). Z

5 July 14, '22 3.6-4.2 78 14 Sida 5; Misc. 3 tEurycercus, terrestrial insects, tJ

diatoms). 0
July 14, '22 5.9 Trichoptera larvae 60; Mollusca 30; Hydracarina

>-l
l:I1

10. tt1

10 Aug. I, '22 4.0-5.7 99 X X
~
in

3 Aug. I, '22 4.0-6.5 10 3 23 12 Terrestrial insects 27; Mollusca 5; Sand 5; ..
Misc. 15 (Oligochaeta, Epischura, Eurycercus, '":rj

0
Acroperus, Alone affinis, Ostracoda, Amphipoda, 0
Trichoptera, diatoms). tJ

4 July 12, '23 3.5-5.5 X 50 17 Hydracarina 32; Misc. 1 (Cyphoderia, Cyclops, (Jl
>-l

Ostracoda, Trichoptera), d

5 July 27, '23 1. 9-6. 4 X 25 Sida 47; Epischura 13; Corethra 5; M)sc. 10 tJ-(Oligochaeta, Diaptomus, Cyclops, Latona, Eury- tt1
tn

cercus, Acroperus, Chydorus, Amphtpoda, fish
eggs).

3 Aug. 16, '23 3.2-5.1 25 39 Corixa 35; Misc. 1 (Hydracarina, Tipulidae pupa,
terrestrial Diptera). I-'

2 Sept. 11,' 23 2.5-2.9 100 Alona. I-'
I-'

Average
62 1. 9-6.5 40 5 3 5 13 Dipterous larvae 15, Sida 4, Misc. 15.
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LAKE SHINER, Notropis atherinoides

No. Date
L. ~~
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June 22, '21
July 12, '22
"

1
1
1
1
1
1
1
1
1
1 July 23, '22

6.4
4.2
6.2
6.3
6.6
6.8
6.9
8.0
8.1
3.8

4.2

Average
11
·Adults.

3.8-8.1

10
30

50

90
3

4 5 8

20
50
50

90
50 Hydracarina.
45 Arachnida 5.
45 Arachnida 5.
45 Hydracarina 5.

100
10
1

50"
80

1 Fish eggs 95; Bosmina.
25 Fish eggs 25; Hydracarina.

Daphnia longispina 10; Misc. 10 (Oligoc/;aeta,
Diaptomus, Bosmina, Hydracarina, Arachnida).

30 Misc. 20 (Diaptomus, Daphnia retroct/rm, Eury-
cercus, PolYPhemus, Hydracarina).

50

37 30 Fish eggs 11, Misc. 5.
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LONG-NOSED DACE, Rhinichthys cataracta

o. Date L. em.

6 July 27, '23 3.8-7.2

1 July 30, '23 5.0

Chironomidae larvae 77; Sida 11; Ephemeridae 7; JV!isc.5 (Difflugia pyriformis,
Cyclops, Cliydorus, Polyphemus, Amphipoda, Trichoptera, Chironomidae pupae,
Simulium larva,' Ulothrix, diatoms).
Fish eggs 100; Insect fragment.

LAKE CHUB. Couesius plumbeus

Two individuals taken in Ombabika Bay

o. Date L. c.m

1
1

Aug. 9, '22
Aug. 9, '22

5.5
6.7

Trichoptera larvae 55; Chironomidae 30; Mollusca 15; filamentous algae.
Mollusca 60; Ephemeridae 20; Trichoptera 20; Mougeotia.
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ROUND WHITEFISH, Coregouus quadrilateralis

No. L.
in.

L.
cm.

16.0

17.5

18.0

18.0

19.5
20.0
21.5
24.5
25.4
26.5

27.5

28.2
30.7
31. 5

32.5

16.0-32.5

L.
in.

2!

6
61

61

6~

61
7t

x
35

X
12

45
45
3

15

5
X
6

~

I
1

20

5

63
95
52
13
90

45

90

90

2

17

i~.~
~
65

60 .X

~
~
l'!

.~
c:3
20

'40

63

x
5
2
1
2
x

7

3
X
X

12

j
~

Miscellaneous

L.

5.7

17.5

18.2

15

X

54

.s
~
~
~<:)
~

20

1

X

2

40

~
t~.,t.
~

30
X 40

25 35

5 30

1 15

10 7l 10 Misc. 4 (Chydorus, Ostracoda, Pontoporeia, Hydra-
carina, Corixa, higher plant tissue).
Hyalella 30; Misc. 10 iEurycercus, Alonella nana,
Ostracoda, diatoms).
Misc. 5 (Difflugia, Hydracarina, Corisa, ants,
diatoms, plant debris).
Hyalella 12; Misc. 5 (Alona affinis, Ostracoda,
Hydracarina, Corixa, Tipulidae pupa, insect frag-
ments, diatoms, Ulothrix, higher plant tissue).

n
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Z
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o
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n
20 8 X

99

X
2

40
4

Ants 20; diatoms.
Chore and higher plant tissue 3.

19

Bosmina, seed, diatoms.
Misc. 3 (Diffiugia, statoblasts, Pleuroxus denticulatus,
Monos pilus, Ostracoda, Mysis, Odonata nymphs,
diatoms, Campylodiscus, Mougeotia).
Mysis 12; Misc. 2 (statoblasts, Oligochaeta, Cyclops,
Bosmina, Alona affinis, Ostracoda, Hydracarina,
Corixa, diatoms, Cladophora, plant fragments).
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6 8

2

15

Fish remains 100.
Misc. 4 (Hydracarina, Coleoptera, diatoms, Clado-
phora, seeds, conifer needles).
Plant debris 80; Misc. 3 iHydracarina, dipterous
adult, seeds).

7 Misc. 10.
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Average
51)

COMMON WHITEFISH, Coregonus clu/1e4formis

cm .

13.8
14.5

15.0

15.5

16.0

16.3

H 17.5

1
2
1
1
2
4

8i
81
9!

IOl
101
11!

7!

n
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>-'>-'en

6 111

~
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c:3

*j Miscellaneous

1
1
2

12i
13l
14

1 14~

.To. Date

5 Aug. 4, '21 35 Bosmina 40; Eurycercus 5; Trichoptera larvae
5; Misc. 15 (Oligochaeta, Cyclops, Sida, Ilyo-
cryptus, Acroperus, Alona affinis, A. quadrang-
ularis, Cbydorus, Alonella exigua, Polyphemus,
Leptodora, Ostracoda, Hydracarina, Arachnida,
Corixa, diatoms).

65 Sand 5.
10 Mysis 20; Misc. 10 (Centropyxis, Diffiugia,

Porifera spicules, Oligochaeta, statoblasts, Cantho-
camptus, Eurycercus, Leptodora, Ostracoda, Hy-
dracarina, Corixa, Cladophora, diatoms).

20 Misc. 20 (Cyclops, Ostracoda, Hyalella, Hydra-
carina; Arachnida, Corisa, Trichoptera, Clado-
phora).

15 Mysis 35; Misc. 15 (Cyclops, Ostracoda, Hy-
dracarina, Corixa, Cicadillid, Simulium larvae,
Hymenoptera, diatoms).

1 Mysis 70; Misc. 12 (Ostracoda, Hydracarina,
Corixa).

10 Eurycercus 60; Sand 15; Misc. 13 (Cyclops,
Bosmina, Ostracoda, Mysis, H:ydracarina, di-
atoms).

90 Misc. 5 (Bosmina, Leptodora, Ostracoda, Hydra-
carina, Corixa, Cladophora, Bryophyta).

12 Mysis 38; Mise, 5 (Statoblasts, Cyclops, Bos-
mina, Ostracoda, Hyalella, Hydracarina, Hydro-
porus larva).
Ostracoda 30; Daphnia ephippium.

1 Aug. 9, '22
6 june-Aug.,

'21-'22

20 Aug. 12, '21

3 june-Aug.,
'21-'23

5 July 6, '21

Aug. 4, '23

15 Aug. 4, '21

3 June-July,
'21-'22

1 June 29, '22

2

5

45

30



COMMON WHITEFISH-Continued
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5 Aug. 12, '21 8: 19.0 X 70 5 Hydracarina 20; Misc. 5 (Porifera spicules, ~
Nematoda, statoblasts, Cyclops, Daphnia longi, tI1

Zspina, Leptodora, Ostracoda, insect fragments' Ul

diatoms). ;...
1 July 4, '21 9 20.0 75 25 Z

tl1 July 28, '21 9i 22.0 85 X Misc. 15 iLeptodora, Mysis, Hydracarina,
Corixa). 0

>-3
1 Aug. 9, '22 10l 23.5 70 3 25 Misc. 2 (Hydracarina, Tipulidae pupa). ::r:
2 Aug. ,'22 1O! 24.3 40 1 55 Misc. 4 (Hydra carina, insect fragments, higher tI1

~
plant tissue, diatoms). Ul..

4 june-july, 11 25.5 50 35 4 Ostracoda 5; Misc. 6 (Codonella, Oligochaeta, "l1
'21·'22 Canthocamptus, Hydracarina, insect fragments, 0

higher plant tissue, Cladophora, Ulothrix, 0
diatoms). tl

(Jl8 juue-Aug., lIt 26.0 25 8 25 17 Mise, 25 (Diifiugia, Cyphoderia, Porifera spicules, >-3
'21·'23 Plumatella tubules, Epischura, Diaptomus, Lim- ~

tlnocalanus, Cyclops, Daphnia longispina, Bos- ....•
tI1mina, Leptodora, Ostracoda, Hydracarina, insect Ul

fragments, higher plant tissue, Chaetophora,
Pediastrum Cosmarium, diatoms).

3 june-j uly, 12 27.5 12 25 7 48 Misc. 8 (Diifiugia, Ostracoda, Hydracarina,
'21·'23 Corixa, Trichoptera, insect Fragments, Clado-

phora, diatoms).
14 June.July, 12i; 28.3 48 5 31 1 Misc. 15 (Cyclops, Eurycercus, Ostracoda, Hemi-

"2.1·'22 ptera, Coleoptera, ants, eyed fish eggs, seeds,
higher plant tissue).

COMMON WHITEFIsH-Continued

'"
ec

.s <:l

L. L. e ~., ~ i: *
No. Date in. S ... e

Miscellaneouscm. ., e "
~

i: ~ '"
'" e :i..o:! ...
~ .,.

~e eQ.., ~
n

2 june-j uly, 121 29.5 60 35 Misc. 5 (Statoblasts, insect fragments, seeds,
r-
tI1

'21·'22 Cladophora) . ~
3 j une-Aug., 13! 31.3 50 7 3 Sand and ooze 27; Misc. 13 (Cyclops, Kurzia tI1

Z
'22 latissima, Ostracoda, insect fragments, eyed Ul

fish eggs, seeds, higher plant tissue, diatoms). ;...
3 July, '22·'23 131 32.0 7 30 28 10 Ooze 10; Misc. 15 (Porifera spicules, Oligochaeta, Z

tl
Bryozoa, Epischura, Diaptomus, Daphnia, Ostra- 0coda, Mysis, Hydracarina, Trichoptera, Coleop- >-3
tera, seeds, diatoms). ::r:

tI1
2 June, '21·'22 151 34.3 1 1 97 Misc. 1 (Ostracoda, Hydracarina, Trichoptera, ~

seeds, conifer needles). Ul..
5 j une-Aug., 15l- 35.0 10 2 8 28 Fish remains 20; terrestrial insects 14; Trichop· "r1

'21·'23 tera 10; Misc.B (Chydorus, Hydracarina, higher 0
plant tissue, Cladophora, diatoms). 0

tl
4 june-july, 15! 36.0 27 1 10 15 Trichoptera 10; caterpillars and cocoons 10; (Jl

'21·'22 higher plant tissue 10; Misc. 17 (Bryozoa, >-3

Ostracoda, Hydracarina, Corixa, Simulium larvae ~
tl

and pupa, Diptera, Coleoptera, fish remains, •...
tI1

Cladophora) . Ul

1 June 16, '22 16 37.5 83 10 X Misc. 7 (Leech, Corixa, Coleoptera, ants, eyed
fish eggs, seeds).

21 j une-j uly, 17 38.5 30 1 30 1 Insect fragments 30; iOrthoptera, Hemiptera,
'21·'22 Diptera, Coleoptera, Hymenoptera) eyed fish eggs '"-''"-'6; Misc. 2 (Hydracarina, seeds, conifer needles). "'"

1 Aug. 8, '21 17~ 39.6 3 X Fish remains 45; balsam cone 40; Trichoptero
5; Misc. 7 (Ostracoda, Cladophora, twigs, conifer
needles).

"""'"



COMMON WHITEFISH-Continued

No. Date
L.
in.

.s
"•..c
~
'i:l
c~

"~•..
eo

~
~

"
~i::
cI<c•..."
d

Miscellaneous f-'

f-'
00

L.
*e::;

j
em.

12 june-Sept.,
'21-'23

17t 1 8 30 Fish remains 15; terrestrial insects 10; Misc.
19 (Statoblasts, Alona, Hydracarina, Corixa,
Trichoptera, Simulium larvae, eyed fish eggs,
seeds, needles, higher plant tissue, Cladophora,
diatoms, ooze, sand, pebbles).

45 Misc. 10 (Alona affinis, Ostracoda, Hydracarina,
Thysanura, seeds, Conifer needles, cedar foliage,
ooze, sand).

17 Misc. 8 (Porifera spicules, Gordius, Keratella
quadrate, Ostracoda, Hydracarina, Corethra larvae
and pupae, Coleoptera, seeds, higher plant tissue,
Cladophora).

1 Misc. 22 (Hydracarina, Diptera, Coleoptera, ants,
seeds, conifer needles, higher plant tissue,
Cladophora.i

1 Mise, 7 (Sialis larva, Hemiptera, Coleoptera,
ants, eyed fish eggs, seeds, higher plant tissue).
Misc. 15 (Hemiptera, Coleoptera, eyed fish eggs,
seeds, spruce needles, higher plant tissue).
Misc. 20 (Hemiptera, Coleoptera, ants, eyed fish
eggs, seeds).
Misc. 5 (Insect fragments, seeds).
Misc. 20 (Hemiptera, Coleoptera, ants, higher
plant tissue).

'Tj
o
o
t:!

(JJ..,
c::
t:!;;
(fJ

40.0 17

2 June-July,
'21-'22

41.0 10

o
t"'
t!js::
t!jz
(fJ18 35

4 July, '21-'22 45 10

>
Z
t:!

o..,
::t:
t!j
:::0
(fJ

18t 42.0 20

12 July-Aug., '21 43.0 4219 35 x

12 July '21, '21 44.0 5220 40

2 July '21, '21 45.0 1020 75

2 July 21, '21 20! 5546.0 25

1
1

July 21, '21
June 30, '21

21
21t x

50
30'

47.0
48.0

45
50

Average
55

124
2\-8 5.7-19.0 3 10 28 20 Mysis 13, Misc. 26.
9-21t 20-48 31 5 27 11 Terrestrial insects 7, Misc. 19.

*Adamstone, as reported in another paper in the present series, found that the most common species of mollusca
consumed by whitel1sh were Valuata sincera, V. tricarinata, A mnicola pallida, A . limosa, A. limosa pm'ala and various species
0\ sphaeriidae.

CISCOES, Leucichthys spp .

.., "O! e
L. L.

~ "
~

Date in.
•.. "

;: Miscellaneous
No. em. ..., c .... c

c .." ;:: .., ;::
;:: c ...: ." c
i:: ~ -e, .., .~
." " e ~

-e o
>-4 >-4 1:\ \.) t"'

t!j

30 June 22, '21 21 6.0 75 Misc. 25 (Hydracarina, Arachnida, Plecopiera
s::
t!j

nymph, Ephemeridae nymph and subimago, Z
Odonata nymph, Trichoptera larvae, Simulium

in

>
larvae, Diptera, Coleoptera, Hymenoptera). Z

3 Aug. '21, '22 4 8-10 50 Bosmina 30; Cyclops 3; Mise, 17 (Hydracarina, t:!

Diaptomus, Polyphemus, Corixa, Psocidae, in- 0
sect fragments).

..,

3 June-July, '22 4! 10-12 15 27l Diaptomus sicilis 38; Cyclops 20; Bosmina.
::t:
t!j

4 June-Aug., 5f 12-14 X 31r 17 28 Ephemeridae nymphs 11, Corixa 10; Misc. 3 :::0
(fJ

'21-'22
(Epischura, Diaptomus minuius, D. sicilis, ..
Cyclops, Sida, Ostracoda, Hydracarina). 'Tj

39 July-Aug., 6! 14-16 3 3 51-r 80 2 Diaptomus sicilis and minuius 1; Cyclops I, 0
0

'21-'22
Misc. 5 (Statoblasts, Epischura, Sida, Dia- t:!

phcnosoma, Bosmina, Ostracoda, Pontoporeia, (JJ

Hydracarina, Eph.emeridae nymphs, Coleoptera,
..,
c::

Mollusca, Melosira). t:!

June-Aug., 7t 16-18 13 2 51-r 50 1 Diaptomus 5; Bosmina 5; Ephemeridae nymphs
....

14
t!j

'21-'23
(Hexagenia bilineata) 14; Misc. 3 (Keratella

(fJ

quadrata, Cyclops, Episcburo, Sida, Diaphano-
soma, Chydorus, Hydracarina, Hemiptera, Tri-

<choptera pupae, Coleoptera, Culicidae pupa,

8! 18-20 5 401 50 Cladophora, diatoms).
f-'
f-'

10 July, '21-'22
Misc. 5 (Statoblasts, Epischura, Diaptomus, <:0

Cyclops, Bosmina, Polyph.em1ts, Hyolelto, Hy-
dracarina, Diptera adults, Sphaerium).



1-0

CISCOES-Continued tv
0

'" .,
;t

~L. L. ;!

i ~ j; (')
No. Date in.

•. .s Miscellaneous t"'ern. '" '"'" -e ;! '" ;! tI1;! '" ~ ... '" ~j; ~ ~ '" •.
~ ~

...
tI1... ., (30...< 0...< i:4 Z
Ul

>-
2 June-Aug., 91 20-22 100 Z

'22-'23 tl

31 June-Aug., 10 22-24 2 X 85 10 Misc. 3 tDiaptomus, Cyclops, Bosmina, Hydra- 0
'21-'23 carina, Hexagenia bilineata, Psocidae, ants,

...,
::t1

Sphaerium, Melosira). tI1

7 June-Aug., 11 24-26 25 70 1 Misc. 4 (Cyclops, Ostracoda, Hexagenia bilineata ::d
Ul

'21-'23 nymphs, insect fragments, Mollusca).
..

14 June-Aug., 12 26-28 33 60 X Misc. 7 (Diiftugia, Oligochaeta, Diaptomus, '"Tj
0

'21-'23 Hexagenia bilineata nymphs, Bibionidae adults, 0
Hymenoptera adult, Sphaerium). '='

3 June-Sept., 12! 28-30 10 73 4 Ephemeridae nymphs 11; Misc. 2 (Statoblasts, (fl...,
'22-'23 Diaptomus, Ostracoda, Pontoporeia, Cladophora, c:::

131 30-32 24 74 diatoms). tl
H

5 June-July, '22 Diaptomus 2; Melosira. tI1
Ul

2 June-July,
'21-'22 16: 36-38 47 52 X Misc. 1 (Diaptomus, Hydracarina).

I-D. longispina; r-D. retrocurva.

LAKE TROUT, Crisiiuomer namaycush.
-

L. L. Fish

No. Date in. cm. Ciscoes Remains Miscellaneous

1 Aug. 30, '23 111 27.8 1 Cottid. (')

1 June 27, '23 13 30.0 X 2 Diptera adults (Bibio sp.). t"'
tI1

1 July 26, '22 13 30.0 2 ~

1 Aug. 3, '22 12k 30.7 1 Cottid.
tI1
Z

1 Sept. 3, '23 13t 31.0 6 Nine-spined sticklebacks. Ul

1 June 29, '22 181 43.0 6 2 >-
1 Sept. 4, '23 19 43.8 1 X

Z

1 July 2, '22 19t 44.7 8
tl

1 June 29, '22 191 46.0 6 2
0...,

1 Sept. 4, '23 20 46.5 2 ~
::t1

1 " " 20 2 4
tI1
::d

1 " " 20! 47.8 2 2
Ul..

1 June 30, '21 201 48.0 2 '"Tj

1 Sept. 4, '23 21 4 0

1 Sept. 4, '23 21 2 4
0

'='
1 Aug. 28, '23 22~ 52.2 1 1 1 Northern sucker and 1 sucker sp.?

1 June 29, '22 23 53.0 3 X
u:...,

1 Sept. 10, '23 24-28 2
c:::
tI

1 Sept. 10, '23 " 3
H

tI1

4 " " 1 each
Ul

1 Sept. 5, '23 24-30 3

1 July 22, '22 251 60.0 1 2

1 Sept. 6, '23 25-30 2 2 Common whitefish.

1 Sept. 6. '23 " 4 4 '-'i:-,:)
1-0



No. Date

-~~
LAKETROUT-Continued

L. L. Fish
in. ern, Ciscoes Remains Miscellaneous nr-

t11
25-30 3 is:

2 1 t'f1
Z

1 5 Ul

25-30 1 1 >
2/5-30 4 6 Z

t:I
25-30 1 each

025-30 2 >-:l
25-30 1 2 ::t:
27 63.0 1 t'f1

:;c
29~ 68.5 1 1 Ul..
32 72.2 3 1 Lake trout. 'Tj
33t 78.5 1 Common sucker. 0
36 85.0 1 Ling. 0

t:I
40 1 Common sucker.

Ul6 Cottids. ,...,
2 Nine-spined sticklebacks. c::

t:I
1 Cottid, 16 Nine-spined sticklebacks. •.....

t'f1
Ul

1 Sept. 6, '23
1 Sept. 6, '23
1 Sept. 6, '23
1 Sept. 6, '23
1
6
1
1
1 Sept. 4, '23
1 Aug. 2, '22
1 Sept. 4, '23
1 July 22, '22
1 June 30, '21
1 Aug. 4, '22
*1 Sept. 10, '23
*1 Sept.
*1 Sept.

In addition 14 specimens taken during the months of July, August and September, 1923, ranging in length from 14 to
:-\3inches, were each found to have eaten from one to four 'fish which could not be positively identified.

*The lengths of these three fish were not obtainecl but they were taken in a gill net of 4~ inch stretched mesh.

SPECKLED TROUT, Salveli1lu$ fontinali:s

L. L. Fish

o. Date in. em. Fish Remains Miscellaneous

1 July 30, '22 ? 1 cisco
1 July 22, '23 4! 10.1 Coleoptera 60%; Plecoptera nymph 30;

Chironomidae larvae 10.

1 July 22, '23 5J 12.2 Coleoptera 60; Trichoptera larva 40.

1 Sept. 10, '23 6t 14.7 Trichoptera larvae 80; Mollusca 20. n
1 Sept. 13, '23 n 16.6 Trichoptera larvae 80; Simulium larvae e-

20; dipterous larva.
t'f1
is:

1 July 18, '23 7i 17.0 X Ants 50; Coleoptera 25. t11

1 Sept. 10, '23 7~ 17.5 Trichoptera larva 50; caterpillar 50. Z
Ul

1 Sept. 13, '23 8 18.1 Trichoptera larvae 100. >
1 July 14, '23 8 18.5 2 trout perch Z

1 July 18, '23 8i 19.5 2 " "
t:I

1 July 14, '23 8i 20.0 2 " " 0
1 July 18, '23 9 20.0 X

,...,
::t:

1 July 16, '23 9 20.2 X t11

1 Sept. 10, '23 9t 21.5 1 cottid
:;c
Ul

1 July 16, '23 10! 24.0 1 trout perch? X
..

1 Sept. 13, '23 12i 28.0 X Coleoptera 2% (Gyrinus adult). 'Tj
0

1 July 16, '23 12t 28.4 2 trout perch? 0

1 Sept. 3, '23 12k 29.5 1 Cottus cognatus
t:I

1 Sept. 10, '23 13! 31.0 X . "Acarina. Ul,...,

1 Sept. 13, '23 13~ 31.3 X c::

1 Sept. 7, '23 14 32.0 X Coleoptera. t:I......

1 July 16, '23 15 33.0 4 trout perch?
t'f1
Ul

1 July 12, '23 15! 34.0 12 nine-spined sticklebacks Dipterous adults-Ortalididae 25, Bibio
5; .J!1isc. 10 (Homoptera, Trichoptera
adults, Chironomidae pupa, dipterous
adult, Monohamus scutellatus, Lampy- -ridae. ~

C>.:l

1 Sept. 13, '23 141 34.0 1 cisco
1 Sept. 1, '23 16! 38.0 1 cottid M embracid ae 35; I chneumonidae 5.

1 July 28, '24 20i 46.5 X



•....•
PIKE, Esox lucius t-.:)

H>-

No. Date L. in. L. cm.

1 July 27, '23 3i 8.0 Remains of 2 fish, Sida crystallina.
1 Aug. 1, '22 31 8.8 Fish remains, dipterous larva, Daphn-ia. n

I:"'
1 " " 4 9.3 Fish remains, Bosmina. tI1
1 July 31, '22 51 12.0 1 trout perch iPercopsis omisco-maycus), s::

tI1
1 Sept. 11, '23 10! 24.0 1 yellow perch iPerca flaoescens}, 1 Iowa darter (Etheostoma iowae). Z
1 July 14, '22 II! 26.8 1 spot-tailed minnow (Notropis hudsonius), 2 yellow perch. tr:

1 Sept. 11, '23 13! 31.4 Fish remains. >Z
1 June 30, '22 In 40.0 1 small fish, 1 dragonfly nymph (Aeschna umbrosia). t:I
1 July 27, '23 18 41.5 Remains of 2 fish. a
1 Sept. 8, '23 19! 46.0 1 cisco (Leucichthys sp.). >-l

1 July 31, '23 21! 50.0 Remains of 1 fish, p::
tI1

1 Aug. 1, '22 21! 50.5 1 mole shrew (Blarina brevicauda). ~u:
1 Aug. 22, '23 23! 55.2 1 common sucker (Catostomus commersonnii). ..
1 July 12, 22 241 57.2 3 spot-tailed minnows, 2 tessellated darters (Boleosoma nigrum), 3 small fish, 'Tj

unidentified. 0
0

1 Aug. 9, '22 25! 59.3 3 ciscoes. t:I
1 Aug. 23, '23 25! 59.5 1 cisco (Leucichthys zenithicus). (fl
1 Sept. 3, '23 27 62.8 1 cisco (Leucichthys zenithicus). >-l

C!
1 July 20, '22 28 65.0 1 leech. t:I
1 Sept. 3, '23 28 1 cisco (Leucichthys sp.).

•....
tI1

1 Sept. 3, '23 30 70.7 1 ling (Lota maculosa). in

1 June 1, '22 32 86.0 2 pike perch (Stizostedion vitreum).
1 May 27, '22 35 95.0 1 pikeperch.
1 July 6, '22 40 106.0 1 whitefish (Coregonus clupeaformis).

BROOKSTICKLEBACK,Eucalia inconstans
-

"e
<l ~ o...

e ~ i:
No. Date L. ern. "I:l c Miscellaneous I:"'

c c ~ tI1
"<l ~ c ~e !: .~ •..

"I:l ..• tI1
())

., ~ cJ0 Z
'fJ

July 25, '21 2.1 X 75 20 Misc. 5 (Cyclops, Alona aifinis, A. costate, Pleuroxus >Z
denticulatus, Chydorus, Alonella exigua). t:I

4 Aug. 11, '21 1.8-3.3 8 7 7 42 Corixa 16; Hyalella 5; Misc. 15 (Oligochaeta, Cyclops, a
Bosmina, Eurycercus, Acroperus, Alona aifinis, Pleur- >-l

oxus denticulatus, Chydorus, Alonella excise, Mollusca,
p::
tI1

Ephemeridae, Hydroporus larvae, Zygnema, Mougeotia, ::d
in

diatoms). ..
4 July 14, '22 3.2-3.8 5 X 25 Eurycercus 40; Ephemeridae 15; Misc. 15 (Difflugia 'Tj

corona, Oligochaeta, Epischura, Diaptomus, Cyclops, 0
0

Canthocamptus, Daphnia, Simocephalus, Bosmina, Acro- _ t:I
perus, Pleuroxus denticulatus, P. procurvatus, Chydorus, (fl

Alonella nana, Hyalella).
>-l
C!

1 July 12, '23 3.3 X X Fish eggs 98; Misc. 2 (Cyclops, Acroperus). t:I•.....

1 " " 3.6 55 35 5 Cyclops 5; Hydracarina. tI1

2 Aug. 13, '23 4.7 42 25 25 Misc. 8 (Trichocerca lata, Cyclops, Latona, Leptodora, ir:

Hyalella, Sphaerium, Ephemeridae),

Average
13 1.8-4.7 8 14 9 26 Eurycercus 12, Misc. 31. •....•

t-.:)
Ot



NINE-SPINED STICKLEBACK,Pungitius pllngitius •.....
t-:)~

.,
'" ~~ ..... ;t ~ Ii:

No. Date L. em. ;t Ii: '" .s '" Miscellaneous..o! '" -Q.. ~ ()'" {t ~ Ii: '"·i ..
.~ '" e r-r3 '"~ ~ iI:I I:Ij

~
I:Ij

14 July 20, '21 2.9-4.4 2 2 6 1 45 Chydorus 13; Ephemeridae 10; Trichoptera 6; Z
(fl

Misc. 15 _(Centropbyxis, Oiigochaeta, Cantho- >camptus, Eurycercus, Camptocercus, Acroperus, Z
Alona affinis, A. quadrangularis, A. costata, tj

Pleuroxus denticulatus, Alonella nana, A. exigua, 0
Polyphemus, Ostracoda, H ydracarina, Corisa, >-3

il1
Hydrobius larva, terrestrial insects). I:Ij

9 July 25, '21 3.2-4.2 3 5 4 70 2 F ish eggs 11; Misc. 5 (Monostyla, Sida, Alona ::0
(fl

costate, Chydorus, Polyphemus, Leptodora, dia- ..
toms). 'TJ

8 July 29, '21 1.0-4.5 20 10 10 Eurycercus 20; fish eggs 12; Sida 6; Misc. 22 0
0

(Oligochaeta, Scapholeberis, Camptocercus, Acro- tj

per-us, Alona aifinis, A. quadrangularis, Rbyn- (fJ

chotalona, Pleuroxus denticulatus, Chydorus,
>-3
cj

Alonella nana, A. exigua, Monos-pilus, Poly- tj
>-<

phemus, Leptodora, Ostracoda, Hyalella, Hydra- I:Ij

carina, Trichoptera, Tabanidae larvae).
(fl

12 July 30, '21 4.0 X X X 60 20 Misc. 20 (Canthocamptus, Side, Eurycercus,
Alona costata, Leptodora, Hyalella, Hydracarina,
Ephemeridae, Corixa, Trichoptera, terrestrial
insects).

NINE-SPINED STICKLEBACK,Pungitius pungitius-Continued

., ()

~
r-

e '"
I:Ij

;: Ii: ~
No. Date

... Ii: e MiscellaneousL. em. ;t '" ~ '" I:Ij
..::! '" -Q.. ... ~ Z'" % ~ Ii: '"'" .~ in..s, '"... G '" -e
~ ~ iI:I \...l >Z

tj

1 July 30, '21 4.4 90 8 l\1isc.2 (Chydorus, Lepiodora, dipterous pupa). 0
1 July 9, '22 3.9 5 5 X 10 Trichoptera 75; Misc. 5 (Canthocam ptus), >-3

1 July 27, '23 4.4 10 5 Scapholeberis 25; Polyphemus 25; Sida 20; il1
I:Ij

HyaleUa 10; Misc. 5 (Latona, Chydorus, Ostra- ::0
in

coda). ..
2 July 27, '23 3.9-4.4 25 Ephemeridae 70; Corixa 5. 'TJ
5 July 27, '23 3.2-4.4 40 2 1 X 47 Misc. 10 (Oligochaeta, Sida, Daphnia, Eury- 0

0
cercus, Chydorus, Polyphemus, Leptodora, Ostra- tj

coda, Ephemeridae, diatoms). (fJ

5 Aug. 27, '23 1.4-3.1 8 22 27 8 30 Misc. 5 (Daphnia longispina, D. retrocurva, >-3
C

Alona guttata, A. costata, Pleuroxus denticulatus, tj
>-<

Cbydorus, Polyphemus, Hydracarina). I:Ij

Average
in

58 1.0-4.5 5 4 7 27 25 Ephemeridae 5, Misc. 27.

•.....
t-:)
--l



e=

TROUT PERCH, Percopsis omisco-maycus

No.

'" '"e
<:l e "<:l

"<:l ~ .,.
c •.. i::

L. em. .~ '" c Miscellaneousi:: ;:"" c~ '" •..
i:: "" .,.-c,

d'<! >t1

4.4-4.8 30 70 Misc. (Oligoohaeta, Cyclops, Daphnia longispina, Ostracoda,
diatoms).

4.5-7.2 33H* 15 45 Misc. 7 (Oligochaeta, Epischura, Cyclops, Sida, Latona,
Eurycercus, Alona costata Ch.ydorus, Hydracarino, beetle
larvae, Tipulidae pupa).

6.5 10? 80 Misc. 10 (Oligochaeta, Eurycercus, Alona costata, Ostracoda,
diatoms).

5.5 95P* 5

4.4-7.2 30 15 50 Misc. 5.

Date

2 July 12, '23

5 July 27, '23
Whitesand
Windigo
July 27, '23
Whitesand
Aug. 23, '23
Ombabika

Average
9

*H. =Hyalella. P. = Pontoporeia.

SMALL-MOUTHED BLACK BASS, Micropterus dolomieu

No. Date L. em.

1 July 31 '23
1
1

3.0
3.3
3.4

One small fish 90; Misc. 10 (Ephemeridae, Chironomidae),
One small fish 95; Misc. 5 (Cyclops, Ephemeridae, Corixa).
Three small fish 95'; "Misc. 5 (Cyclops, Latona, Ephemeridae, Chiro1/omidae).

i-'t..:l
00

o
t""

~
tr1
Z
[j)

:s>

6
o
>-l
::I1
tr1
::0
[j)

'Tj
oo
t:l

~c::
t:l
>-<
tr1
[j)

PIER PERCH, Sldosl«Uon Wlre.m

-0 '"Q).!;l Fishc:: U

No. Date L. in. L. em. .~ '" Remains Miscellaneous'" 0.-0
Q) f{l~
0
U

Q).!;l
en .S .sU Zt;

1 July 31, '23 If 3.5 Daphnia longispina, 99%; Cyclops, Epischura. ()

1 " " 11 4.0 1 Cyclops, Epischura, Bosmina, Daphnia 1%.
t""
tr1

1 " " Ii 4.5 2 Daphnia, Chironomide larvae and pupa. ls:
tr1

1 Aug. 9, '22 4t 9.4 Epischura 45 %; Leptodora 45 %; Chironomidae pupa Z
10%. [j)

1 July 12, '23 61 15.1 1 :s>

1 July 6, '23 7 15.6 Trichoptera pupa 85%; Ephemeridae nymphs 15%. Z
t:l

1 July 30, '23 7t 16.4 1 tessellated darter. 0
1 July 28, '22 24.0 1 >-l

1 Aug. 9, '22 11 25.0 Ephemeridae nymphs (burrowing) 100%. ::I1
tr1

1 July 26, '23 lli 1 Ephemeridae nymphs. ::0

1 July 28, '22 111 25.5 2 X
[j)..

1 July 11, '22 12* 29.0 X 1 pike perch. 'Tj
1 " 26, '22 29.5 X 1 cottid. 0

0
1 Aug. 9, '23 30.0 1 2 t:l
1 July 26, '23 13 X Ephemeridae nymphs. (.fJ

1 July 27, '22 30.5 6 eottids. >-l

1 Aug. 2, '22 I3! 30.5 2 eottids.
c::
t:l

1 July 11, '22 131 31.0 3 X >-<
tr1

1 July 26, '23 131 Ephemeridae nymphs 100% (Hexagenia). in

1 July 26, '23 14 1 Ephemeridae nymphs.
1 Aug. 2, '22 141 33.0 Ephemeridae nymphs 100% (Hexagenia).
1 July 26, '22 41.0 1
1 Aug. 3, '22 In 41.0 1 i-'t..:l
1 Aug. 3, '22 18 41.0 1 X <:0

1 July 22, '22 I8! 41.5 Ephemeridae nymphs 100%.
1 July 11, '22 19k 43.5 1

-



PIKE PERCH-Continued

No. Date L. in. L. cm. Ul.,
oo
Ul

U

"0 Ul.,..,.
c:: <.>

• - <IS0..0
Ul .,
cJ~
c:: <.>

Z·~

Fish
Remains Miscellaneous

•.....
~o

1
1
1
2
4
1
1 each
2*
5
2*
4
1*
2
1 each

Aug.9,'23 20! 46.0 1 5

1
1
1
5
1
1
1
1
1
1
1
1
1
1
1
4
1
1
1
1
1
1
2
1

Aug. 3, '22
July 28, '22

July 15, '22
July 28, '22
Aug. 15, '22
Aug. 15, '22
July 19, '22
Sept. 6, '23

Sept. 3, '23

20
19i
20
20i
20i
21!
2H
2H
2H
22t
19-21

44.3
45.5
46.5
47.0
47.0
48.0
48.0
49.0
49.0
50.5

1
6
1 each
2
2

'2

4 x

1 Common whitefish.

(J
t"'

~
trl
Zen
:.-
~
o...,
:r:
trl
~en

19-23

3 x

10
3
2
2
7 61

o
tj

u:...,
e
tj....
trl
en

*Leucicltthys zenithicus.

*L. zenithicus and L. nigripinnis.

*L. nigripinnis.

24 specimens taken Sept. 6, '23, in gill nets of 4! inch mesh, each contained fish remains all apparently of ciscoes,
since 9 others taken at the same time contained ciscoes.

19 specimens taken during the summers of 1922 and 1923 ranging in size from 51 in. to 19t in. (12.7 to 45.5 cm.)
each contained the remains of one or more fish which could not be definitely identified.

SAUGER,Stizostedion canadense

Ephemerides Fish
No. Date L. in. L. ern. nymphs" Fish remains Miscellaneous

1 Aug. 10, '22 81 19.0 1 percoid fish (J
1 " " llt 26.0 1 " " r-

trl
1 July 26, '23 12t 100% ~
1 Aug. 23, '23 12! 27.6 1 yellow perch trl

Z
3 July 26, '23 12! 100 en
1 Aug. 10, '22 12i 28.0 1 cisco :.-
1 " " 12i 28.8 2 ciscoes Z
1 July 26,23 12i 100 Trichopterc adult.

tj

1 " " 13 90 X Trichoptera pupa. 0...,
2 " " 13t 100 :r:
3 " " 13! 100 trl

~
1 July 28, '23 13! fish eggs en..
4 July 26, '23 13i 100

'"rj
1 July 28, '23 13i 90t X [I individual of Ephemera simulans 0
6 July 26, '23 14 100 0

1 Aug. 23, '23 14i 31.5 1 trout perch
tj

5 July 26, '23 141 100 (fl...,
3 " " 14! 100 e
1 " " " 50 X tj....
1 July 28, '23 14! 1 cisco trl

en
3 July 26, '23 14i 100
1 " " 14i 1 cottid
1 " " 15 90 X
1 " " 15 90 Trichoptera adults. •.....

~•.....
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SAUGER-Continued

Ephemeridae
No. Date L. in. L. em. nymphs* Fish

1 July 26, '23 15t 34.6 50
1 " " " 100
1 July 28, '23 15t 1 trout perch
5 July 26, '23 15! 100
1 " " 15! 100
4 July 26, '23 16 36.5 100
1 " " 16 36.5 75
1 " " 16: 37.2 50

Fish
remains Miscellaneous

or-
tI1
~
tI1
Zen

x >Z
tj

o...,
II:
tI1
~enx

X 61
o
tj

(fl...,
e
tj•....
tI1
en

16 specimens taken during the summer of 1923 ranging in size from 11 inches (25.0 cm.) to 15! inches (36.0 cm.)
each contained the remains of one or more fish which could not be definitely identified.

*All the Ephemeridae nymphs which were in a condition to be identified were found to be Hexagenia bilineata, except
for an individual Ephemera simulans.

YELLOWPERCH,Percaflavescens

.,
~

Locality, <:I
.., ~... ;:t .~ <:I

... ~~
...

*Fish Miscellaneous
No. Date L.cm. ;:t .., .~ " <:>

~ ~ ~ ~ ~ ~
'" <:> ~ ~ ., c ().., ~ ~ ~ .~.~ e ..,... G <:I <:> ~ 6 t"'

'"" C) C) ~ '""
tI1
~

16 Macdiarmid, 2.1-3.3 77 10 X 6 X 5 Misc. 2 (Sida, Simocephalus,
tI1
Z

July 19, '21
Polyphemus, Leptodora, Hy- en

dracarina). >
5 S. McL. bay, 3.0-3.6 20 X X X X 25 30 20 Misc. 5 (Alona costate, Poly- Z

tj

July 25, '21
phemus, Leptodora, Corixa). 0

2 Refuse bay, 3.5-3.7 X 8 X 2 X Eurycercus 53 ; Corixa 32; ...,

July 29, '21
Misc. 5 (Sida, Acroperus, II:

tI1
Chydorus, Alonella nana, ~
Polyphemus, H ydracarina). en..

2 West of Cooke Pt., 3.6-3.8 80 X X X 5 Misc. 15 (Acroperus, Alona '"rj

July 30, '21
costata, Alonella nana, A. 0

exigua, Polyphem'lts, Lepta- 0
tj

dora, Ostracoda, Hydracarina). (fl

3 Shakespeare bay, 2.9 87 X 3 7 Misc. 3 (Alona affinis, Pleur- ...,

Aug. 4, '21
oxus denticulatus, P. procur- e

tj
vatus, Chydorus, Corixa, Trich-

.....
tI1

optera), en

9 Lone Wolf H., 2.8-3.7 35 15 3 10 10 15 Corixa 7; Misc. 5 (Dijfiugia,

Aug. 12, '21
Canthocam-ptus, Eurycercus,
Alona costata, Pleuroxus pro-
curvatus, Chydorus, Poiyphe- •....

C>:l
mus, Leptodora), C>:l



YELLOW PERCH-Continued
f-'
CI:I
~., .,

<::l
Locality, '" e ~<::l "<::l~ ..• ;:.. ;: e e t; MiscellaneousNo. Date L. cm. ~ '" ... .~ c *Fish~ .l:l oQ, ~ ;: ~" oQ, c ~ ;: ., c n., ....•- oQ, ~ ..'N <::l " '" 'NoQ, ..• G e c oQ,

6 t"'R:l I:l I:l ~ R:l trl
~

4 Orient bay, 2.5-3.8 5 X 26 2 26 10 Diaphanosoma bracbyurum 9; trl
ZAug. 15, '21 Polyphemus 7; Misc. 15 (Oli- in

gochaeta, Sida, Eurycercus, >
Acroperus, Pleuroxus denticu- Z

t:l
latus, Alonella exigua, Lepto-

0dora, Hydracarina). >-:l20 Station 5, 2.2-3.5 30 12 2 12 15 X Sida 17, Leptodora 6; Misc.B ::I1
trlAug. 1, '22 (Keratella cochlearis, Can- ~

thocamptus, Diaphanosoma, tn..
Ophryoxus, Eurycercus, Acro- TJ
perus, Alona affinis, A. gut- 0
tata, A. costata, Pleuroxus 0

t:l
denticulatus, P. procuruatus, Ul
Alonella nana, Monospilus, >-:l

Polyphemus, Ostracoda, Hydra- q
t:l

carina, diatoms). •.....
trlStation 5, 2.7 50 30 5 15 u:

Aug. 3, '22
7 Station 5, 2.2-2.7 3 8 3 4 12 15 Latona 55; Diiflugia /000-

July 12, '23 stoma.
1 Windigo bay, 2.3 95 1 1 1 1 Sida 1.

July 27, '23

YELLOW PERCH-Continued

., '"<::l

Locality, <::l '" ~ ~~ ;:.. ;: .~ <::l ..
No. Date L. ern. ~ '" .~ ., c Fish* MisceIlaneous~ c oQ, ~ ;: ~ o" ~ c ~ ~ '" c.~ -cr oQ, ~ .. t"'.~ '" 'N

G e c oQ,

6 trlR:l I:l I:l ~ R:l ~
trl

Sta. 5 (Weeds) 2.1-3.6 4 6 2 12 48 Latona 5; Misc. 2 (Monostyla
Z

5 15 6 u:
July 31, '23 lunaris, Rhynchotalona, Pleur- >

oxus denticulatus, Polyphemus, Z
water beetle larvae).

t:l

5 Sta. 5 (Open) 2.3-3.6 8 1 1 38 32 17 1 Misc. 2 (Latona, Eurycercus, 0
>-:l

July 31, '23 Chydarus, Leptodora, Corixa). ::I1
5 BeIl's bay, 2.0-3.2 20 X 1 X 18 13 6 22 Chydprus 10; Misc. 10 tou. trl

~
Aug. 16, '23 gochaeta, Keretalla cochlearis, in..

Lecane luna, Canthocamptus, TJ
Eurycercus, Acroperus, Alana 0
affinis, A. guttata, A. rect- O

angula, Rhynchotalona, Pleur-
t:l

Uloxus denticulatq.ts, Chydorus, >-:l
Alonella nana, A. excise, q

t:l
Poiyphemus, Lepiodora, Ostra- •.....

trl
coda, Hydracarina, Corixa). to

5 Virgin Is., 2.2-2.6 2 53 8 22 1 3 10 Misc. 1 (Sida, Acroperus,
Aug. 27, '23 Ostracoda).

4 Station 5, 3.0-3.7 1 1 1 1 95 Misc. 1 (Acroperus, Pleuroxus
Sept. 11, '23 denticulatus, Chydorus, Lepta- f-'

dora). ~
Q1



YELLOW PERCH-Continued
f-'
C>J
CJ)

"
sc

Locality, '" ~ ~
tj ."... ~ ." ££ .;:l tj ...

Fish* MiscellaneousNo. Date L. cm. ~ '" ~ sc <:>~ <:> ~ ~ ." £ ~<,) ~ .s ~ £ <:>.~ -e, " •. (J.;:l <,) '" -e ...~ 0- tj <:> -e,
d t""r.tl i:::l i:::l ~ r.tl t:t1

a::
4 Aviator's bay, 3.0-4.0 1 1 40 1 45 1 1 Misc. 10 (Oligochaeta, Cantho- t:t1

Z
Sept. 11, '23 camptus, Sida, Latona, Acro- tr:

perus, A lona affinis, A. guttata, >
Graptoleberis, Rhynchotalona, Z

tj
Pleuroxus denticulatus, Chy-

0dorus, Alonella excisa, Mono- ....,
spilus, Polyphemus, Ergasilus). ~

t:t1s Aviator's bay, 2.8-4.0 1 18 2 35 15 2 Sida 17; Misc. 10 (Cantho- ~
Sept. 11, '23 camptus, Simocephalus, A cro- in..

perus, Alana costate, A. reel- 'Tj
angula, A. quadrangularis, 0
Graptoleberis, Rhynchotalona, 0

tj
Alonella excise, Pleuroxus den-

[Jl
ticulatus, Chydorus sphaericus, ....,

C. globosus, Polyphemus, Hya- d
tj

lelia, Hydracarina, Closterium •.....
t:t1

diatoms). u:
5 McL. bay, 4.0-6.0 X 58 10 Corisa 32; Latona, Pleuroxus

July 25, '21 - denticulatus, Leptodora.
3 Orient bay, 4.0-4.5 X 40 15 Sida 37; Misc. 8 (Eurycercus,

July 27, '21 Hydracarina, Corixa, Dytis-
cidae larvae, Corethra pupae).

YELLOW PERCH-Continued
sc

ec~
'"

~ ""
tj "" ."

Locality •. ~- ~ ." £~ !.;~ '" ." .::; <:>

No. Date L. cm. ~ <:> ~ ~ £ ~ Fish* Miscellaneous
<,)

.~
<:> ~ £ '" <:>

'" ~ % ~ .~." '"~ G <:> ~ -e
r.tl i:::l i:::l ~ r.tl (,,)

16 Refuse bay, 4.0 X X X 32 5 40 Eurycercus 5; Trichoptera 5; (J

July 29, '21
Corethra pupae 5; Misc. 8

r-
t:t1

(Canthocamptus, Alone affinis, a::
A. costata, Pleuroxus denticu-

t:t1
Z

latus, Chydorus, Alonella nana, r.tJ

Polyphemus, Leptodora, Ostra- >
coda, Hyalella, Hydracarina, Z

tj
Corixa). 0

12 Lone Wolf H., 4.0-6.0 5 X X 1 X 3 1 52 Corixa 37; Misc. 1 (Sida, ....,

Aug'.12, '21
Polyphemus, Leptodora, Ostra- ::r:

t:t1
coda). ~

2 Orient bay, 4.7-5.4 X 65 10 Fish eggs 10; Trichoptero 5; in..
Aug. 15, '21

Misc. 10 (Statoblasts, Sida, "rj
Alona affinis, Ostracoda, Hy- 0

dracarina) .
0
tj

3 Station 5, 5.1-5.8 4 4 8 14 10 60 Acroperus, Hydracarina. u:
June 30, '22

....,

16 Station 5, 5.0-7.8 15 X X 27 3 4 1 34 Trichoptera 5; Misc. 11 (Dif- d
tj

Aug. 12, '22
flugia lobosioma, Limnocal- •.....

t:t1
anus, Sida, Diaphanosoma u:
brachyurum, Eurycercus, Acro-
perus, Alone costata, Pleuroxus
denticulatus, Chydorus, Alon-
ella nana, A. excise, Leptodora, f-'

C>J
Mysis, Dytiscidae larvae, in- -l

sect fragments, diatoms).



YELLOW PERCH-C~ntinued
i---<
CI.:I

" 00
" <:l
<:l ~Locality, <:l '" '"'";:; ..,. !::.. !:: e e •...

Fish* MiscellaneousNo. Date L. cm. ;:; '" ..,. .s sc c
'"S c -e, ~ !:: ~

~ c ~ ~ " c.:;J \:l ~ ~ ..
'" ..,.

(J"""
..,. C c ~ C3'"'l ~ ~ P:i t-<

tt1
5 Station 5, 4.0-7.3 X X 45 X Corixa 35; fish eggs 20; ~

July 12, '23 Canthocamptus, Latona, Ostra-
tt1
Z

coda, Hydracarina. CJl

1 Windigo bay, 6.5 90 Misc. 10 (Sida, Hyalella, >
July 27, '23 beetle larvae). Z

t:1
2 Whitesand R., 5.5-6.3 80 X X Fish eggs 10; Trichoptera 5; 0July 27, '23 Misc. 5 (Eurycercus, Lepta- ...,

dora, Ostracoda, A mphipoda, t:I:
tt1

Corixa). :;d
2 Bell's bay, 4.9-6.5 5 X X X 37 8 40 Misc. 10 iLecane luna, Acro- CJl

Aug. 16, '23 perus, Alena guttata, Pleur- '"Tj
oxus denticulatus, Chydorus, 0
Alonella excise, Ostracoda, 0

t:1
Hydracarina, Corixa, Tipuli- (fl
dae pupa). ...,

3 Aviator's bay, 4.2-4.6 1 10 27 4 2 Hyalella 48; insect frag- e::e
Sept. 11, '23 ments 6; Misc. 2 (Eurycercus, .....

tt1
Leptodorai . CJl

4 Macdiarmid, 8.3-10.8 X X 45 X 25 Corisa 30; Ch.ydorus, Ostra-
July 20, '21 coda.

'2 Ben's bay, 9.5-11.8 2 17 5 Corixa 75; Misc. 1 (Hydra-
Aug. 16, '23 carina, Dytiscidae larvae).

'2 Ombabika bay, 11.8-12.0 100 Corisa.
Aug. 10, '22

YELLOW PERCH-Continued

" "e
Locality, '" e '"'"e ;:! '"'" ..,.

(J.. e
..,. !::

No. Date L. em. ;:; ~ <:l •...
Fish* Miscella neous'" ..,. ;: " c r-~ c

""" ~ !:: ~
" ~

... tt1c % ~ " c'" \:l .. ~..,.
'~ ~ ~ ..,.

""" C """ C3 tt1'"'l ~ ~ P:i '"'l Z
CJl

2 Macdiarmid, 12.0-13.0 X 100 Corixa. >
Z

July 9, '22 t:1
3 Humboldt bay, 13.5-13.7 85 X 12 Misc. 3 (Oligochaeta, Lepadella 0

Aug. 9, '22 ovalis, Sida, Pleuroxus denticu- ...,
latus, Ostracoda, Trichoptera, t:I:

tt1
higher plant tissue, diatoms). :;d

1 Ombabika bay, 14.3 25 Cambarus virilis 75.
CJl..

Aug. 10, '22 'Tj

1 Ombabika bay, 13.0 90 5 Pontoporeia 5; snail, Sphaer- 0
0

Aug. 21, '22 ium, t:1

1 Ombabika bay, 20.3 55 Cambarus virilis 45. (fl
Aug. 21, '22

...,
e::

Average t:1
103 2-4 29 9 6 8 17 5 6 4 Misc. 16.

......
tt1

70 4-8 7 X 1 8 1 25 4 30 Corixa 11, Misc. 13. CJl

16 8-20.3 0 0 X 0 X 52 1 21 Corisa 17, Cambarus virilis 8,
Misc. 1.

*The fish remains were too fragmentary for identification.
i---<
CI.:Ic.o



LOG PERCH, Percina caprodes

No. L. cm.Date

1
1

Average
5

1 Aug. 9, '22 5.2 Chironomidae larvae and pupae 50; Ephemeridae 40; Misc. 10 (Epischura,
Diaptomus, Sida, Latona, Polyphemus).

5.3 Latona 85; Ephemeridae 13; Misc. 2 (Cyclops, Acroperus, Ostracoda, Chiro-
nomidae larvae and pupa). '

5.3 Latona 60; Eurycercus 30; Misc. 10 (Cyclops, Hyalella, Ephemeridoe,
Chironomidae larvae).

5.5 Chironomidae 75; Ephemeridae 20; HyaleUa 5.
5.8 Chironomidae 95; Misc. 5 (Eurycercus, Alena affinis, Ephemeridae),

5.2-5.8 Chironomidae larvae and pupae 44; Latona setifera 29; Ephemeridae nymphs 15;
Misc. 12.

1 II

•.....
~o

(J
t"'
tr1
is:
tr1
Z
UJ

>
Z
tj

o'":l::t:
tr1
::0
UJ

1

'"Tj
oo
tj

(j)
'":l
~
tj.....
tr1
UJ

TESSELLATED DARTER, Boleosoma nigrum

No. Date L. cm. I ~
~

~

~
~
.~
d

Miscellaneous'"

!
10 July 25, '21 2.3-5.0 1 7 84 Misc. 8 (Centropyxis, Oligochaeta, Diaptomus, Sido,

Bosmina, Ilyocryptus acutifrons, Alona affinis, A.
rectangula, Rhynchotalona, Ckydorus, Monospilus, Poly-
phemus, Ostracoda, Amphipoda, Mollusca, Corixa,
Trichoptera, diatoms).

73 Misc. 10 (Centropyxis, Diffiugia, Bosmina, Chydorus,
Polyphemus, Ostracoda, diatoms).

92 Hyalella 5; Misc. 3 (Oligochaeta, Ilyocryptus acutifrons,
Alona affinis, A. costata, Rhynchotalona, Pleuroxus
denticulatus, Chydorus, Monospilus, Ostracoda, Hydra-
carina, diatoms).

85 Ostracoda 7; Drepanothrix dentata 5; Misc. 3 (Oligo-
chaeta, Canihocamptus, Sida, Acroperus, Alona quad-
rangularis, A. costata, Pleuroxus procuruatus, Chydorus,
Alonella nana, A. exigua, A mphipoda, Mollusca, Hydra-
carina, Trichoptera, Botryococcus braunii, diatoms).

51 Dytiscidae larvae 6; Trichoptera 5; Corixa 4; Mollusca
4; Misc. 13 (Centropyxis, Oligochaeta, Diaptomus,
Canthocamptus, Sida, Bosmina, Ophryoxus gracilis,
Acroperus, Alona affinis, A. costate, A. quadrangulcris,
Pleuroxus denticulatus, P. procuruatus, Chydorus, Alon-
ella nana, A. exigua, Leptodora, Ostracoda, Hyalella,
Hydracarina, Gyrinidae larva, diatoms).

1.7-4.7 2 3 12

(J

~
is:
tr1
Z
UJ

>Z
tj

o'":l::t:
tr1
::0
UJ

'"Tj
oo
tj

(j)
'":l
~
tj.....
tr1
UJ

•.....
~•.....

6 July 27, '21

8 July 29, '21

10 Aug. 12, '21

11 Aug. 15, '21

2.8-5.1

1. 7-4.4 x

1.8-3.7 1 16 x



TESSELLATEDDARTER-Continued

No.

.,
~
~t-
~

~
t
~
~
~

"
~
!::
c
!:
.~
6

MiscellaneousDate L. em. .,
~

~
2 63 Misc. 10 (Diiflugia pyriformis, Oligochaeta, Diaschiza,

Monostyla lunaris, Canthocam.ptus, Latona, Bosmina,
Acroperus, Alona affinis, A. guttata, Ch.ydorus, Ostracoda,
Trichoptera, T'ipulidae pupa, diatoms).

99 Misc. 1 (Chydorus, Ampbipoda, Ulothrix zonata).
70 Misc. 13 (Centropyxis, Oligochaeta, Canthocamptus,

Llyocryptus, Alona affinis, A. quadrangularis, A. costata,
A. rectangula, Chydorus, Alonella nana, A. excise,
Leydigia, Leptodora, Ostracoda, Hydracarina, diatoms).

40 Ostracoda 18; Hyalella 7; Misc. 15 (Canthocamptus,
Sida, Bosmina, Camptocercus-Acroperus, Alona ajfinis,
A. rectangula, Pleuroxus denticulatus, P. procuruatus,
Cbydorus, Alonella nana, A. excisa, Monospilus,
Polyphemus, Mollusca, Hydracorina, Plecoptera nymph,
diatoms).

37 Hyalella 13; Drepanothrix dentate 10; Misc. 17 (Cypho-
deria, Oligochaeta, Distyla, Monostyla lunaris, Cantho-
camptus, Latona, Alona costata, Rkyncotalona, Pleuroxus
denticulatus, Cbydorus, Alonella nana, A. excise, A.
rostrate, Monospilus, Ostracoda, Trichoptera, Ulothri»,
diatoms).

July 27, '23 3.3-4.1 x x 27

July 27, '23
Aug. 16, '23

X
10

1
7

4.4
1. 2-3.4 1 6

Aug. 27, '23 1.5-4.0 20 x x5

8 Sept. 11, '23 52.2-2.7 18

Average
t)8 1.2-5.1 5 3 4 68 Ostracoda 2, Hyal.ella 2, Misc. 16.

IOWADARTER,Etheostoma iOWlE
--

"
.,
ee e "<:l sc

"<:l ... ... <:l... ., !:: "<:l

No. Date L. em. ~
... ~

... Miscellaneousec c ...
!:: c !: .. o'"t3 ., "'" c <:l-e .';t ..

"'"
t"'

t2 "'" ~ 6 (;) ttl

~ ~
ttl

2 Sept. 11, '23 2.6 3 X 45 Drepanothrix dentata 15; Acantholeberis cur- Zen
virostris 12; Cyclops 5; Misc. 20 (Oligochaeta, >Keratella cochleoris; Epischura, Conthocamptus, Z
Sida, Daphnia longispina, Simocephalus, Bos- t;;

mina, Acroperus, Chydorus, Alonella excisa, 0
Ostracoda, Hydracarina).

....,
::r:

2 Sept. 11, '23 2.8 30 25 10 2 Ostracoda 23; Misc. 10 (Diaptomus, Cyclops, ttl

Canthocamptus, su«, Bosmina, Camptocercus ::d
en

macrurus, Acroperus, Alona guttata, Pleuroxus
..

procurvali/is, Alonella excisa, snail, Corixa). >rj
0

1 Sept. 11, '23 3.0 60 Corisa 20; Misc. 20 (Oligochaeta, Cyclops, 0

Canthacasnptus,
'. Simocephalus, Bosmina, Dre- t;;

panothrix, Eurycercus, Alona affinis, Ostracoda, ;f
diatoms). c::

2 July 12, '23 3.1 17 35 45 Misc. 3 (Diiflugia corona, Oligochaeta, Cyclops, t:I...•
Canthocamptus, Sida, Simocephalus, Eurycercus, trl

en
Pleuroxus denticulatus, Ostracoda, diatoms).

2 Aug. I, '22 3.2 10 20 45 Eurycercus20; Misc.f (Cyclops, Sida, Ostracoda,
diatoms).

3 July 12, '23 3.3 8 25 55 10 Misc. 2 (Oligochaeta, Cyclops, Corixa, dipterous
larva, diatoms).

I-"
~
CIJ
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IOWA DARTER-Continued ~l+:-I+:-
.., "t;t; t; ~ ""<:l ... e." ~ ~ ~No. Date Lcm. ~
t; c ." Miscellaneous~ c ~ •.

..0: c "<i " .~ •. t; o..0: ." ..0:

~
{>.

~ ~ ~ e-!:tl
(!j

2 ? '21 3.3 2 48 1(J 25 Misc. 15 (Oligochaeta, Diaptomus, Cyclops, s::
(!j

Canthocamptus, Sida, Daphnia longispina, Simo- Z
cephalus, Pleuroxus deniiculatus, Corixa). en

Aug. 1, '22 3.4 45 35 Corixa 10; Misc. 10 (Oligochaeta, Cyclops, >
ZCanthocamptus, Simocephalus, Eurycercus, snail). t:l

1 July 12, '23 3.4 25 20 50 Misc. 5 (Oligochaeta, Sida, Ilyocryptus acutifrons, 0Ostracoda). >-l

1 Aug. 1, '22 3.5 25 60 10 Misc. 5 (Diffiugia constricta, Centropyxis aculeata, II:
(!j

Oligochaeta, Cyclops, Alona affinis, Chydorus, i:':!
Acantholeberis curvirostris, Ilyocryptus, diatoms).

en

1 July 12, '23 3.5 5 70 25 'TJ
1 Sept. 11, '23 3.6 50 20 30 0

0
1 Aug. 1, '22 3.7 70 15 Misc. 15 (Sida, Daphnia pulex, snail). t:l
2 July 12, '23 3.7 2 45 30 6 Corixa 15; Misc. 2 (Oligochaeta, Cyclops, Sida, (fl

snail). >-l
c::

2 Aug. 1, '22 3.8 25 30 45 Oligochaeta , Cyclops, A cantholeberis, Eurycercus, t:l
Ostracoda. ~

(!j

1 July 12, '23 4.0 4 60 35 Misc. 1 (Oligochaeta, Cyclops, Latona). en
1 Aug. 1, '22 4.1 1 Sida 95; Misc. 4 iEurycercus, Acroperus, Corixa)
1 Sept. 11, '23 4.2 50 50 Daphnia.
1 Sept. 11, '23 4.4 100

Average
28 2.6-4.4 18 13 16 30 11 Misc. 12.

No. Date L. em. Pontoporeia Chironomidae Miscellaneous

1 June 22, '22 5.0 100

1 July 13, '22 6.7 50 50 Trichoptera pupa.

1 June 22, '22 7.0 75 20 Mysis 5.

1 July 13, '22 7.3 100 Small beetle.

1 " " 7.3 90 Mysis 10; small beetle.

1 " " 7.5 85 15

1 " " 7.5 10 90 Hemiptera, Trichoptera pupa.

1 " " 7.6 60 40 Ostracoda, insect fragments, Sphaerium.

1 " " 7.8 55 42 Misc. 3 (Ostracoda, Mysis, insect fragments).

1 " " 8.1 100 Diaphanosoma.

1 " " 8.5 60 1 Fish eggs 35; Mysis 4.

1 " " 8.7 100

Average
12 5.0-8.7 58 37 Misc. 5.
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Only one specimen from the lake has been examined for food.

LAKE SCULPIN, Triglopsis thompsoni

MU:.LER'S THUMB, Coitus cognatus

It had eaten Trichoptera larvae and a beetle. nr-
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LING, Lota maculosa
~

Nine-spined Fish ~0;,

No. Date L. in. L. em. Ciscoes Sticklebacks Cottids Remains Mysis Miscellaneous

1 Aug. 30, '23 12j 29.2 3 30% Pontoporeia, Chironomidae larva.
1 Aug. 10, '23 121 30.6 97 Bosmina, Pontoporeia, Chireno- (J

midae larvae, Sphaerium, t""

1 Aug. 30, '23 13t 31.1 X 95 Bosmina, Leptodora, Pontoporeia, (l'j
S:::

Chironomidae larva. (l'j

Sept. 1, '23 13t 32.3 99 Pontoporeia, Chironomidae larva, Z
in

snail. >1 Aug. 17, '23 131 .32.4 X 95 Pontoporeia, Chironomidae larva, Z
Mollusca. t:I

1 Sept. 8, '23 13! 32.8 1 4 1 trout perch. 0
1 July 19, '22 141 33.0 1 X Ephemeridae nymphs 40%, (Hex- >-l

::x::
agenia bilineata) Chironomidae (l'j

larvae. ~
(fJ

Aug. 18, '23 14i 33.3 X 80 Ostracoda, Pontoporeia, Chirono- ..
midae larva and pupa. 'Tj

0
1 Aug. 28, '23 14! 33.3 1 20 Pontoporeia 15%. 0
1 Sept. 1, '23 14! 33.5 98 Bosmina, Pontoporeia, t:I

1 July 21, '22 14! 34.0 X 70 Chironomidae larvae. (.fl
>-l

1 Aug. 30, '23 IH 34.1 1 75 Pontoporeia. C
1 Aug. 16, '23 14t 34.3 1 X t:I....•
1 Aug. 21, '23 15 34.6 X X Cluronomidae larva. (l'j

(fJ

1 Aug. 3, '22 141 35.0 X 70 Ephemeridae nymphs 20% (Hex-
agenia bilineata).

1 Sept. 1, '23 141 35.3 90 Pontoporeia 10%.
1 Sept. 3, '23 16 36.4 98 Pontoporeia 2%.
1 Aug. 3, '22 16 36.5 1 1 X 50 Pontoporeia, Ephemeridae nymph

(Hexagenia bikineata).

LING-Continued

Nine-spined Fish

No. Date L. in. L. em. Ciscoes Stickilebacks Cottids Remains Mysis Miscellaneous

1 Aug. 30, '23 16k 36.6 X 20

1 Aug. 16, '23 161 37.1 1 X (J

1 Aug. 21, '23 161 37.6 1 X 50 r-

1 Aug. 30, '23 161 37.8 X 40 Mollusca.
(l'j
S:::

1 June 29, '22 161 38.0 5
(l'j

1 Sept. 1, '23 161 38.0 X 65 Pontoporeia 5%. Z
in

1 " " 161 38.0 1 38 Pontoporeia 2%. >
1 " " 161 38.5 75 Z

1 June 22, '22 16! 39.0 Ephemeridae nymphs 100% (Hex- t:I

agenia bilineata), 0

1 Aug. 30, '23 16! 39.5 2 2% Pebbles.
>-l
::x::

1 Sept. 1, '23 161 39.6 98 Pontoporeia 2%. (l'j

1 Sept. 1, '23 161 40.0 1
~
in

1 July 22, '22 161 40.4 Ephemeridae nymphs 100% (Hex-
..

agenia bilineata). 'Tj
0

1 Aug. 23, '23 In 40.3 1 0

1 J uly 26, '22 In 42.2 1
t:I

1 Sept. 10, '23 18! 42.8 X 85 Pontoporeio-. (.fl
>-l

1 Aug. 21, '23 18! 43.1 1 90 Pontoporeia, Chironomidae larva C
and pupa.

t:I•...•

1 Sept. 10, '23 19! 1 1 1
(l'j
in

1 Sept. 10, '23 191 1 X

1 " " 20 2

1 " " 20! 100

1 " " 20! 1 2 ~
1 Sept. 5, '23 201 1 75 ~-.:{
1 " " 2li 1 1



LING-Continued

I-'., ine-spined Fish ~
00

No. Date L. in. L. cm. Ciscoes Sticklebacks Cottids Remains Mysis Miscellaneous
1 Aug. 22, '23 21: 46.7 X 501 Sept. 5, '23 2It 1 1

n1 .. .. 21;
95 Pontoporeia 5%. r-1 Sept. 10, '23 2It 1 t:j

~
1 July 28, '22 21! 46.0 6

t:j1 Sept. 5, '23 211 1 z
Ul

1 .. .. 211 4
:>1 July 28, '22 22 47.0

100
Z1 Aug. 22, '23 22 48.0 1 1 10 Ij1 Sept. 5, '23 22 2 2 01 Sept. 10, '23 22 1 10 Pontoporeia. ..,
~1 Sept. 10, '23 22 1 X t:j
~

1 Aug. 2, '22 22: 51.5 8
Ul

1 Aug. 16, '23 22: 52.5 1* *Leucichthys hoyi. ..1 Sept. 5, '23 22! 2 3 "rj

0
1 .. .. 22! 2 2

01 .. ..
22! 1 Ij1 Sept. 10, '23 22! X X [Jl..,1 .. .. 22t

98% Pontoporeia, Chironomidae larvae, q
Cladophora. e...1 Aug. 28, '23 22! 52.5 1* 1 1 *L. artedi, t:j

Ul
1 .. .. 22! 53.0 1
1 Aug. 16, '23 221 53.7 1 12 Sept. 5, '23 221 1 each
1 .. .. 221 3
1 July 12, '22 22~ 54.0 3
1 Aug. 30, '23 221 54.2 1 X

LING-Continued

Nine-spined Fish
No. Date L. in. L. cm. Ciscoes Sticklebacks Cottids Remains Mysis Miscellaneous

1 Aug. 17, '23 23 54.2 4
1 Sept. I, '23 23 54.5 4* 1 "One individual was L. hoyi. o
3 Sept. 5, '23 23 1 each r-
1 .. .. 23 1 1 1 t:j

~
1 Sept. 3, '23 23 1 2 t:j

1 Sept. 10, '23 23 2 Z
Ul

1 July 12, '22 23 55.0 2 20 X :>
1 Aug. 3, '22 23 55.5 1 Z
2 Sept. 5, '23 23: 1 each Ij

1 Sept. 10, '23 23: 1 1 0
1 Sept. 5, '23 23! 1 1

..,
~

1 Sept. 5, '23 23! 1 3 t:j

2 .. .. 23! 1 each ~
Ul

1 Sept. 3, '23 23! 3
1 Sept. 10, '23 23! 1 X

"rj

0
1 Sept. 5, '23 231 1 0
1 Sept. 3, '23 24 3 Ij

1 Sept. 10, '23 24 2 [Jl..,
1 Sept. 10, '23 24 3 q
1 Sept. 5, '23 24t 100% Ij...
2 Sept. 3, '23 24! 1 each t:j

Ul
1 Sept. 10, '23 24! 1
1 Sept. 10, '23 241 2 3
1 Sept. 5, '23 24i 2 3
1 Sept. 3, '23 25 2 I-'
1 Sept. 10, '23 25 2 1 ~

cD
1 Sept. 5, '23 26 1
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THE FOOD MATERIALS

It is apparent from a study of the foregoing tables that
Chironomidae (midges) form the most important fish food
item in Lake Nipigon. They are fed upon by every species
of fish except the older piscivorous fishes (lake trout, brook
trout, pike, pike perch, and sauger), often to the extent of
90% of the stomach contents. Their almost universal
occurrence in the lake, their fairly small size, and their
immense numbers have made them the chief fish food crop,
forming nearly 25% of the food of the fish other than the
piscivorous species mentioned above. For sturgeon they
form about 10% of the food; for common whitefish about
28%; for northern sucker approximately 15%; for common
sucker approximately 25%. It is the larvae which are
usually eaten, but small percentages of pupae and occasionally
adults occur. There is no doubt that Chironomidae larvae,
largely because of their abundance and small size, con-
stitute the most important single food item of practically all
young fish following the plankton-eating stage.

The Ephemeridae (mayflies) also form an important food
supply. They are largely taken as nymphs on the bottom
by bottom-feeding fish or picked off aquatic vegetation by
the smaller vegetation-inhabiting species, such as yellow
perch. Calculation of percentages for the same number of
fish and species as for the Chironomidae show that they con-
stitute about 10% of the total. However, for some fish they
are extremely important. For example, they rank first in
the food of sturgeon, averaging 35% of the food of 70 in-
dividuals examined. For the larger common suckers they
constitute about 20%; for the common whitefish 5%; for
yellow perch 30%. At the time of emergence of the subimagos
of the large burrowing species Hexagenia bilineata, the ali-
~entary tracts of pike perch and saugers may be filled with
Its nymphs. For example, of the 76 saugers examined, the
nymphs and subimagos of Hexagenia constituted 63% of the
food, and in 42 individuals no other food material was
present.
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As compared with the Chironomidae and Ephemeridae
the Mollusca (s~ails and small clams) form 7% of the food of
the sa~e species of fish. For sturgeon they constitute
approximatalv 20% of the food; for the larger common
suckers 20%; for the common whitefish 14%. The Mollusca
take~ belong chiefly to the species of snails of the genera
Arnnicola, Valvata, and two species of the genus Planorbis
and the small clams of the genera Pisidium and Sphaerium'

Trichoptera (~addis) larvae and, to a slight extent, pupa~
occur commonly m the food of fish feeding in fairly shallow
water. Of the food of sturgeon they form approximately
10%; of larger common suckers 8%; of some of the smaller
fish, such as minnows, sticklebacks, and darters, as high as
15%; and they form the bulk of the food of the round white-
fish, constituting approximately 55%.

Pontoporeia hoyi forms the chief support of deep-water
bottom-feeding fish. This fact is illustrated by the following
average percentages: larger northern suckers, 66%; larger
common suckers, 13%; larger common whitefish, 31%. The
econ~mic. value of Pontoporeia hoyi thus lies chiefly in its
contribution to the food of the common whitefish.

The Oligochaeta (bristle worms) have been shown by
Adamstone (1923, 1924) to be very abundant in the bottom
ooze, especially in the deeper water, having a distribution
somewhat similar to Pontoporeia hoyi. Their podal spines
appear among the stomach contents of a great many bottom-
feeding fish. It is apparent that the worms disintegrate very
soon after being eaten, and hence it is impossible to arrive at
any estimate of the percentage they form in the food. There
is little doubt that the amount is considerable, and that they
may be regarded as an important source of fish food.

Mysis relicta, swimming freely in the depths of the Iakes.
forms the chief food of the ciscoes. In many instances it IS
the only organism present in the alimentary tracts. Its
associate, Limnocalanus macrurus, occurs abundantly, and
these two forms constitute practically the entire food of the
larger ciscoes. Mysis also enters into the food of the common
whitefish, and of the ling to a considerable extent.
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The animals of the plankton form a very high proportion
of the food of young fish and of many of intermediate size.
There is every indication that the first food of the young of all
species of fish is the plankton, especially the. zooplankton.
If further investigation shows this to be true, It follows that
the productivity of the lake is correlated directly with the
abundance of plankton, especially that of the shallower
water.

THE FOOD OF THE VARIOUS SPECIES OF FISH

1. Sturgeon: As shown by Clemens et al. (1923), and more
particularly by Harkness (1924), the sturgeon is a bottom-
feeder subsisting chiefly upon Ephemeridae nymphs, Mollusca,
Trichoptera larvae and Chironomidae larvae. Since it inhabits
comparatively shallow water, it does not thus enter into
serious competition with other commercially important fish.
In view of the relatively large size attained by this species,
and the large amount of food consumed, it would appear
that, for a body of water to be highly productive of sturgeon,
there must be large areas of rather shallow water and of
such a character as to support large populations of bottom
organisms.

2. Northern Sucker: It is apparent that young northern
suckers inhabit shallow water and feed to a large extent upon
algae such as filamentous forms and diatoms to which is
added considerable amounts of plankton organisms and
insect "larvae, especially Chironomidae larvae. When they
reach a length of about 20 cm. (9 in.) they move outward
into deeper water, and the predominant food organism is
Pontoporeia hoyi, which often forms 90% of the food. Of
thirty-five specimens over 20 cm. in length, whose stomachs
were examined, two-thirds of the food on the average was
made up of Pontoporeia. In view of the fact that large
amounts of materials are always found in the alimentary
tracts and that these fish occur in large numbers in the lake,
it is evident that they must consume relatively enormous
amounts of the stock food stuffs. They are not marketed
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at the present time and are only occasionally eaten by oth
fish, ~o do not appear to be an economic asset in the lak:~
Considerable numbers are removed by the commercial fisher_
men, but not to such an extent as to bring about an appreci_
able reduction.

3. Common Sucker: Bigelow (1924) has shown that
young suckers up to 5.0 ern. in length are plankton feeders
The data given in this paper show that as they grow the;
add more and more of the larger bottom organisms, Chiro-
nomidae larvae forming a considerable proportion of the food
of specimens between 5 and 20 cm. in length. Later Con-
siderable amounts of Ephemerulae nymphs, Trichoptera
(caddis) larvae, Mollusca, and to some extent Pontoporeia
are taken. Algae, especially diatoms, and bottom-haunting
plankton organisms continue to form considerable proportions
of the diet throughout life. The common sucker does not
commonly inhabit the deeper water, and so is not as serious
a competitor of the common whitefish as is the northern
sucker, although it must to a considerable extent enter into
competition with the young whitefish. It is, moreover, an
important competitor of the sturgeon. It is very abundant
in the lake, is not taken commonly by the fishermen, is only
occasionally eaten by the other fish, and its numbers appear
to be limited only by physical conditions and food supply.
From an economic point of view, a great reduction in numbers
would be very desirable.

4. Lake red horse: The information concerning the food
of this fish is very limited, since only four specimens, all
from one locality, were examined. They appear to be limited
in distribution and numbers, and from the data at hand
appear to consume much the same food materials as the
sturgeon.

5. Minnows: Of the minnows, only a few specimens of
lake chub, long-nosed dace, and lake shiner have been
examined, but these show a decided tendency toward an
insectivorous diet. Of the spot-tailed minnow, which is a
much commoner species in the lake, a larger series has been
examined, and it is shown to be more of a plankton feeder,
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lthough in some cases its food consists almost entirely of
~nsects, aquatic and terrestrial. The ind.ividuals have ~een
grouped in the tables according to locality and date, S111ce
these factors, and not the size of the fish, appeare.d to deter-
mine the kind of food taken. The only fish d~fin~t~ly found
to have fed upon minnows is the pike, tW? I?dIVId~als of
which had eaten spot-tailed minnows. It IS impossible to
state whether or not the small numbers of minnows affect
the commercial productivity of the lake. The only. fish of
value as far as Lake ipigon is concerned that might be
definitely affected would appear to be the pike perc~, which
inhabits fairly shallow water and consumes considerable
numbers of nine-spined sticklebacks. If the sauger were
marketed the case would probably be similar in respect to it.
Speckled 'trout and lake trout might be affected to a limited
extent, but in general their habitats do not correspond.

6. Speckled trout: With the exception of the first fish
listed all the. specimens were taken in a trap-net set in a
creek, a short distance from its mouth. The records, there-
fore, do not give an adequate idea of the food tak.en by. the
trout when in the lake proper. The ciscoes and nine-spined
sticklebacks were doubtless obtained in the lake, and it is
quite possible that some of the invertebrates were tak~n
there as well. From what is known of the food of trout 111
other bodies of water, there is little doubt that its food in
Lake Nipigon consists chiefly of fish and aquatic and ter-
restrial insects.

7. Lake trout: No specimens of less than 20 ern. (9~ in.)
long were examined, but from this length upward it is evident
that the bulk of the food consists of ciscoes. Other forms
appear incidentally. It is interesting to note that, of the
fish identified in the stomachs, in only one case were white-
fish found. This is doubtless the normal condition. The
explanation probably lies in the fact that the whitefish
habitat is a bottom one, while the cisco and lake trout
habitat is much less so. The lake trout would seem to show
a definite food preference, however, for ciscoes in that all
three species occur together to some extent as shown by the



156 CLEMENS AND OTHERS: FOOD STUDIES

fact that they are all taken abundantly in gill nets set on th
bottom. Lake trout production therefore appears to be
correlated with abundance of ciscoes and does not app e
t b . . hi earo e antagonistic to any extent to w itefish producti

here ci . I b onwere ciscoes occur III arge num ers.
8. Roun~ Whitefish: This fish is a bottom-feeder, and

shows a decided preference for Trichoptera larvae. This'
probably partly the result of a coincidence in habitat the
round whi~efish being a relatively shallow water sp~cies.
However, It would seem that some species of fish have
definite food preferences as in this case, and also in the cases
of the lake trout for ciscoes, ling for ciscoes, brook trout for
insects, etc. The round whitefish does not reach a size to
be taken in commercial gill nets, and does not occur in
sufficient numbers to be a serious factor in food competition
with commercial species.

9. Common Whitefish: Young whitefish are plankton-
feeders, but very early become bottom-feeders. The chief
food materials of the larger fish are Pontoporeia hoyi and
Chironomidae larvae, with Mollusca and Ephemeridae nymphs
ranking next in importance. The kinds of food materials
and the proportions of the various constituents vary
enormously due to the great range in depth at which the
fish is taken, namely, from 2 to over 300 feet. The typical
depth for the larger fish appears to be between 50 and 150
feet where occur larger quantities of Pontoporeia and Chiro-
nomidae larvae. At this depth they meet with little com-
petition except from northern suckers. The common white-
fish is the chief commercial fish of Lake Nipigon, the average
annual catch for the years 1918-1923 being 1,146,904 lbs.
dressed weight. The amount of food organisms on the
bottom of the lake producing such an annual whitefish
crop is thus enormous.

10. Ciscoes: Six species occur in Lake Nipigon, but ~o
attempt has been made to determine any differences in their
food. The ciscoes are pre-eminently animal plankton feeders.
The smaller fish feeding inshore may take considerable
quantities of insect larvae, but the larger fish of the open
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water feed chiefly upon Mysis relicta. Limnocalanus macruru.s
is usually associated with Mysis, but in much smaller quanti-
ties. Daphnia and other plankton animals are eaten ex-
tensively when the ciscoes inhabit the shallower bays. Ciscoes
thus enter into food competition with no other fish except
to some extent with the ling, which, however, is not at the
present time considered of value but rather. of detriment.
Of the ciscoes only the larger blackfins and tullibees are taken
in the commercial gill nets (4! inch mesh) and marketed, and
the quantity is relatively small. However, they support a
large population of lake trout, and thus are extremely
valuable inhabitants of the lake.

11. Pike: Although a considerable number of stomachs
were examined, only 23 of these contained food materials.
It is quite evident that this fish is the most voracious species
inhabiting the lake. Ten species of fish were found in the
stomachs, a greater variety than was found in any of the
other piscivorous species. One specimen had eaten a mole
shrew. Relatively small numbers of pike are taken in the
commercial gill nets and marketed, but the annual catch
has been increasing due to the development of a market
demand and this circumstance will no doubt tend to keep
the numbers within reasonable limits.

12. Sticklebacks: There appears to be no fundamental
difference in the food of the two species occurring in Lake
Nipigon. Practically the same materials are taken, but
some items that make up a large proportion of the food of
one species appear to form a minor element in the food of
the other, no doubt because of the difference in the habits
of the two fish. On the other hand, such a staple food
material as Chironomidae larvae bulks large in the food of
both. Thus the food of the two species in the order of the
importance of the different items would appear to be as
follows :-nine-spined stickleback: Bosmina,. Chironomidae
larvae, Cyclops, Epischura, Diaptomus, Eurycercus, Chydorus,
fish eggs, Ephemeridae nymphs, Trichoptera larvae, Sida,
Ostracoda; brook stickleback: Chironomidae larvae, Ostra-
coda, Eurycercus, Trichoptera larvae, Sida, Corixa, Epheme-
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ridae nymphs, Cyclops, Chydorus, Bosmina, Diaptomus, EPi
chura, fish eggs. s-

13. Trout Perch: The nine specimens here reported u
we~e taken in the lake proper, while the twenty-three repo~o~
on In 192~ were taken in. a river near its mouth. The resu~s
are ess:ntlally the same In both cases, showing that the trout
perch IS a bottom-!eeder t~king chiefly insect larvae (Chiro-
nomidae, Ephemendae, .TnchoP.tera), and A mphipoda (both
Hyalella and Pontoporeiai, It ISeaten to a slight extent b
lake trout, brook trout, and sauger. y

14. Small-mouthed Black Bass: Only small specim
have been taken and only nine individuals ranging in size
from 2.6 to 3.4 cm. have been examined. The results show
that they very early take to a piscivorous diet. Parent black
bass wer: pl~nted in Orient Bay in 1920 and some, at least,
have mairrtained themselves and are reproducing since young
were taken in seine hauls in 1921 and 1923, and' one or more
adults have been caught by trolling. As regards the food
suppl~,. plankton animals are abundant, but enormous
quantities are consumed by the very large numbers of small
yellow perch, young suckers, darters, etc., occurring there.
If the black bass feed upon the yellow perch and suckers and
reduce their numbers somewhat, they should succeed in the
locality, providing the physical conditions are suitable.

. 1~. Pike Perch (Yellow Pickerel): This species ranks
thI:d In commercial importance, being greatly exceeded by
whitefish and lake trout in poundage taken. As with all
young fish studied, it is first planktonivorous. Later it
becomes piscivorous and insectivorous. Individuals living
inshore feed upon sticklebacks, cottids, and Ephemeridae
nymphs, while those from the deeper water feed largely
upon ciscoes.

16. Sauger: This fish is of rare occurrence in the southern
end of the lake, but is very abundant in the northern portion.
The specimens examined were taken during two trips to the
northern end of the lake, so that the record does not cover an
extended area or period of time. The period July 26-28 was
marked by the emergence of large numbers of Ephemeridae

I

I
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and the saugers were feeding extensively upon the mature
nymphs. Further data would probably show that the food
of the sauger is much the same as that of the pike perch.

17. Yellow Perch: A special study has been made of the
food of the yellow perch in connection with the study of
shallow water plankton. It was early evident in this study
of the food of fish that the plankton of the open water was of
direct importance only to the ciscoes and ling, and possibly
to some extent to the young of lake trout, which have not
been located as yet in the lake. On the other hand, plankton
of the shallow water forms the food of the young of practically
all the other species of fish. A special study has been made
of this shallow water plankton, and in conjunction with it
collections of small yellow perch have been made in order
that the plankton collections of the fish might be compared
with the net collections.

An examination of the fish stomach data shows that up
to a length of 4.0 ern. the yellow perch is largely a plankton
feeder, although some individuals as small as 2.5 ern. some-
times feed upon fish. Between the lengths of 4 and 8 em.
the percentages of fish and insects in the diet increase rapidly
and beyond 8 ern. plankton organisms become negligible.
In the lower end of Orient bay small yellow perch occur in
large numbers, but the largest taken was only 13.5 cm.
(6~ in.). It is probably a case of overpopulation in relation
to food supply.

18. Darters: Both species of darters are bottom-feeders.
It would appear that the tessellated darter shows a definite
preference for Chironomidae larvae, whereas the Iowa darter
consumes less amounts of Chironomidae larvae, but greater
quantities of Hyalella, Ephemeridae, Trichoptera, and
Mollusca. The difference is possibly correlated with difference
in habitats. Both feed to a considerable extent upon small
bottom organisms.

19. Log Perch: The few specimens of log perch examined
had obtained their food from the bottom. The food is largely
Chironomidae, Ephemeridae, and bottom plankton organisms.

20. Cottids: The data for these fish are very limited,
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but it is quite apparent that they are bottom-feeders. The
specimens of Triglopsis were all obtained from the stomachs
of ling taken in commercial gill nets.

21. Ling: No specimens less than 12 inches in length
were examined, so that the statements following apply to
fish above that length. The two outstanding elements in
the food are ciscoes and Mysis relicta, and these generally
occur together in the stomachs. Mysis forms the bulk of
the food for the fish from 12 to 22 inches; thereafter ciscoes
become the dominant element, although individuals up to
a length of 26! inches may feed entirely upon Mysis. The
Lake Sculpin iTriglopsis thompsoni) is commonly found in
the stomachs of specimens of all sizes. It is interesting to
note that the ling obtains a small proportion of its food from
the bottom of the lake in the form of Pontoporeia, Ephemeridae
nymphs, Chironomidae larvae and Mollusca

The ling is thus a competitor of the cisco for food as
well as being predaceous upon it, and is a competitor of the
lake trout, directly and indirectly. It is also a competitor
of the pike perch. In view of the large numbers of ling in
the lake, there is little doubt that this competition is serious
and that reduction in numbers of ling would mean increase
in numbers of lake trout.

The diagram on page 161 is an attempt to express the
inter-food relationships as they occur in Lake Nipigon,based
upon the studies carried out during the summer months
only, of three successive years. The basis of the food supply
is the plant materials consisting of microscopic floating
plants, especially diatoms, higher filamentous algae such as
Ulothrix, Cladophora, Spirogyra, Mougeotia, Chara, etc., and
higher aquatic vegetation as Potamogeton, Myriophyllum,
Ceratophyllum, Elodea.

These plants, however, are not fed upon directly to any
extent by the species of fish occurring in Lake Nipigonci
except in the case of young suckers, which have been. foun
to eat considerable quantities of diatoms and Ulotbri», but
they are turned over into animal material by being eate~
by small animals which in turn are fed upon by fish. Severa
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intermediate turnovers of animal material may occur before
the final stage is reached in such a fish as the lake trout.
The plant material may be consumed in the living state by
such animals as Protozoa, Rotatoria, Copepoda, Cladocera
Ostracoda, some Ephemeridae, Trichoptera, some Chironomida;
and some Mollusca. Great quantities, however, are consumed
after the plants have died, settled to the bottom and more or
less decomposed. On the bottom, along with some decom-
posed animal matter they form a rich organic mass in which
live and on which feed very large populations of Protozoa
Oligochaeta, Cladocera, Ostracoda, Am phi poda, Ephemerida;
nymphs, Chironomidae larvae and Mollusca. These vegeta-
tion-eating invertebrates, then, whether feeding upon the
living or the dead plant materials, bring about the first
turnover in the food chain. A second turnover and a side
chain may be inserted here in that some members of these
various groups are predaceous upon their fellows. Some
Copepoda are predaceous as, for example, Cyclops, some
Cladocera as Leptodora, the crayfish eats insects, and Odonata
nymphs and Corixa feed upon other insects.

These small animals, whether feeding upon living or
dead plant stuffs or upon their fellows, form the food supply
of young fish and many adults. The first food of young fish
consists of the smaller forms, such as Protozoa, Rotatoria,
Copepoda, and Cladocera, which are caught while floating
or swimming in the water. As the fish grow they gradually
add larger forms such as small insect larvae which may be
taken from the bottom, off aquatic vegetation, or while
swimming. The majority of the fish continue to feed upon
these smaller animals throughout their lives, and the majority
of the species in Lake Nipigon are more or less bottom-
feeders. The species obtaining the vast bulk of their food
stuffs from the bottom are sturgeon, northern sucker, common
sucker lake red horse round whitefish, common whitefish,

" . d tosticklebacks, trout perch, log perch, darters, cottIds, an h
a less extent some of the minnows and the yellow perc .
The ciscoes take very little as a general rule from the botto~,
but strain out the small animals which swim through t e

water, such as Copepoda, some CZadocera, and Mysis relicta.
The ciscoes remain plankton-feeders throughout their lives.
A number of fish become piscivorous or partly so, such as
pike, pike perch, saugers, lake trout, speckled trout, yellow
perch, and ling. Of these the pike and the lake trout appear
to be the most predaceous, the former capturing practically
any fish that happens to come its way, while the latter feeds
chiefly upon ciscoes. Pike perch, saugers, and yellow perch
add considerable amounts of bottom insects to their fish
diets. The speckled trout feeds to a large extent upon
aquatic and terrestrial insects. The ling is peculiar in being
planktonivorous as well as piscivorous. .

The following are two examples of food chains:

PI t
_{EPh~meridae } - Nine - spined stickleback-

an s Chi 'd ik h=-oikironoms ae pi e perc -PI e.

Plants-{CCoZPdepoda}- M ysis-ciscoes-Iake trout.
a ocera .

It may be pointed out here that the lake receives im-
portant contributions towards its food resources from the
land. The streams carry down materials from the land
which add to the fertility of the marginal lake soil as well as
enriching the supply of dissolved mineral salts, etc. The
streams also carry down plant materials which are spread
out over the bottom of the lake and ultimately become food
for the bottom organisms. Finally terrestrial insects form
a very decided addition to the food supply of fish. During
the summer season large numbers of bugs, beetles, flies,
ants, etc., fall into the water and are readily eaten by
speckled trout, common whitefish, ciscoes, minnows, and
nine-spined sticklebacks, and occasionally by a number of
other species.

The complexity of the food chain makes the problems
relating to production and control of the food supply corre-
spondingly difficult. The results of this study should at least
serve to emphasize the importance of paying greater attention
to the crops of food stuffs for fish and the necessity for their
protection and conservation.
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There is little likelihood of destructive or killing pollu-
tions ~eing poured into Lake Nipigon in the near future, but
there is :a danger that wastes from sawmills, particularly
sawdust, may be introduced. Fishermen and others
interested in the fishing industry should see that any such
introduction be prohibited in view of the fact that the saw-
dust may smother the bottom food stuffs.

From the monetary standpoint there are some species
of fish in Lake Nipigon which at the present time at least
are of little value directly or in the general economy of the
lake, to judge from the data at hand. These are northern
sucker, common sucker, lake red horse, round whitefish, ling,
sauger, yellow perch. The northern sucker, the common
sucker, and the ling are the most serious in view of their
occurrence in large numbers. The first two consume very
large quantities of bottom food stuffs and thus enter into
direct competition with two of the most important commercial
fish in the lake, namely, sturgeon and whitefish, while the
ling competes with the lake trout for food, directly and
indirectly. A great reduction in the numbers of these fish
in the lake would seem to be desirable in the interests of
the conservation of the staple food materials of species of
commercial importance.
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