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THE FOOD OF YELLOW PIKEPERCH IN SOME MICHIGAN WATERS

By
Paul H, Eschmeyer

Introduction

The 1life history of the yellow pikeperch, Stizostedion vitreun

vitreum (Mitehill), in Michigan was made the subjeot of an intensive
study by the Institute for Fisheries Research in 1941, Work was
continued in 1942 and intensified in 1947 and in 1948, after being
interrupted by World War II, The data which were collected are dise

cussed in large part in Institute for Fisheries Researech Report No.

1210, "Reproduction and Migration of the Yellew Pikeperch, Stizostedion

vitrermﬁ vitreum, in Michigan." The present paper concerns the food

habits of the species, which v;eré treated only briefly in the earlier
report, |

A total of 666 pikeperch stomachs containing food was examined,
Of these, L12 were from Lake Gogebic, Ontonagon and Gogebic countiss;
170 were from impoundments of the Muskegon River (essentially Newaygo
and Hardy ponds, Newaygo County); 73 were eollected at Lake Cadillac,
Wexford County; 7 at lake Mary, Iron County; and L were from Lake

George, Ogemaw County.
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Analyses of the stomach econtents of fish collected from the various
waters were made by several members of the Institu‘be‘staff. Those who
partieipated in the laboratory work include Burton Hunt, Wayne Tody,
Stanley Lievense, Leland Andersom, and the writer,

Food items occurring in the stomachs were identified, sorted, counted
and their volume determined by water displacement after excess moisture
hed been removed by blotting.s Occasional food items found in the esophagus
were included with the stomach contents in the analyses. Omly stomachs
which contained food are considered in this study. A single volume
determination was made for identical food items from entire collections
of young-of-tho-year fish because contents of individuwal stomachs were

often too small for accurate measurement,

Food of Young Pike_gefch

A summary of the focd of 138 young-ofetheeyear pikeperch, ranging
from 1,0 to 6.9 inches in total length, which were collected at Lake
Gogebie in 1941 and in 1947 is shown in Table 1, Fish (particularly
yellow perch) greatly predominated in theA food found, cbmprising 88
percent of the total volume and occurring in 73 percent of the specimens
examined, The importance of yellow perch in the diet of yowng pikepereh
in Lake Gogebie is outstanding. They were identified in 38 percent of
the stomachs and made up 68 percent of the total volume of food. Fry
of white suckers were observed being takeam by young pikeperch in shallow
water in early July, 1947, and constituted over L3 percent of the food
taken by 29 pikeperch collected dwring that month. They did not occwr
in other collectionse

Crustacea followed fish in importence in the diet of the young

pikeperch collected, largely as a result of the presence of large numbers



Table 1o Food of young-ofethe=year yellow pikeperch in lake Gogebic, 1941 and 1947.

Date of eolleetion

June 2L=July 10, 1941

19

Number of stomachs with food

Renge in total length of fish (inches) 1;L;.3;0

Total volume of food (cubic centimeters) 1;3

Foods Percentage of stomachs Percentage of

containing_ organisms total volume

Cladocers 5.35/ ' tr

Insects 52;6 7;7
Ephemeroptere eve see
Chizonomidee 26;3 7;7
Other 26.5y tr

Fish 57-9 92;5
White sucker see ' vos
Yellow perch L2 92;3
Unidentified remains 15.8 tr

EETL

¥’ Daphnia.

3/ ngodcra.

? Unidentified insect remains.
g’/Hmnoptera end unidentified remains,

Included in this total is one yellow pikeperch, not otherwise listed.




August 2, 1941 October 16-21, 1941

30 6
3.6-h;6 5.8+6.8
840 3kt
Percentage of stomachs Percentage of Percentage of stomachs Percentage of
containing organisms totaliyqlume containingnqrganisms _ total volume
cee ) 83.33/ 91.2
3e3 tr 33.3 8;8
5.3 8.8
eee oee eee oee
3.5/ w " .
100;6 , 160;6 16.% tr
1.7 7.5 o "

533 , 22.5 16.7 tr




July 7-25, 1947

August 8-22, 1947

L9

29
1.0-3.6 2.6-4.8
2.3 16; 5
Percentage of stomachs Percentage of Percentage of stomachs Percentage of
containing organisms total volume containing-organisms total»volume
31.0V e 12,21 2.
3;h tr 6.1 1.2
vee cee 6;1 1.2
3.h tr oee eoe
coe ces cos eoe
724)4 ‘ 10005/ 673 96;L;
20,7 h3.5 cos cos
17.2 26.1 L;é;o 78.8
31;6 21,7 18;14 17.6




October 16, 1947 Totals

5 138
3.6‘6.9 1.0-6 .9
2.6 3h.1
Percentage of stomachs | Percentage of Percentage of stomachs Percentage of
containing organisms total volume containing or ganisms total volume
[ XX (X XJ 15.2 1003
!
eoe oo 12.3 1.7 3
XY} eoe 3 06 1 .,4.
(XX X X - Ll-05 0.3
coe XX )-l.o3 tr
100,0 10040 73,2 88,07
LX) [ XX ] ho} 2.9
Lo.o 80.8 38.1 67.8
60,0 19.2 29,7 16.7
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of Leptodora in 5 of the stomechs collected in October, 1941l. Two fish
about three inches long taken accidentally in gill nets set in late

August, 1947, at depths of over 20 fget had been feeding exclusively

on Daphniae This crustacean occurred in 16 stomachs. Insects (essentially
mayfly nymphs and midge larvame) occurred in 12 percent of the stomachs

but made up less than 2 percenf of the volume of food consumed,

The proportion of fish in the stomachs of 2ly young pikeperch collected
in Muskegon River impoundments-in late July and early August, 1947, was
nearly idemtical to that found in young fish collected from lake Gogébie
(Table 2). Fish occurred in 75 percent of the stomachs examined and
comprised 88,5 percent of the total volume of foods Insects (mayfly
nymphs and midge larvae) made up the remainder. No perch weré identified
in the stomachs but 32 percent of the total volume was cemposed of
sunfish (black crappies and others, not identifiable to species). Some
minnows were observed but the bulk of the contents was made up 6f
partially digested fry, probably of several species, which eould-not be
further identified.

A number of workers have studied the food of young yellow pikeperch,
Although much of the early work was based on only a few specimens,
several of the recent studies have been more exhaustive, The literature
is briefly summarized here, Essentially it serves te further reveal
the outstanding importance of fish in the diet of young pikeperch,

They occur in a fair percentage of stomachs from all collections which
have been reported upon by various workers and heavily predominate in
many of the collections,.

Forbes (1880; 1903) examined stomachs of two pikeperch, 2,0 and

2.5 inches long, from the Illinois River. Omne contained a small fish




Table 2 Food of young-of-theeyear pikeperch in Muskegon River impoundments, July 2l to August 8, 1947.

Plants

Number of stomachs with food 2l

Range in total length of fish (inches) 2;1-14;5

Total volume of food (cubic centimeters) 3-9

Foods Percentage of stomachs Percentage of

containing organisms total volume

Insects 29.1 9.0
Ephemeroptera 12;5 ‘ : 6;14
Chironomidae 21-3 2.6

Fish 75.0 88;5
Cyprinidae L.2 5'1
Centrarchidae 16;7 32;i
Fish remeins 5’4;2 51;5

805 2'5
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and the other a few Entomostraca., Pearse (1921) studied five specimens
from lake Geneva, Wisconsin, collected om July é5, which averaged 2.9
inches in standard length. These had eaten 30 percent fish, 1% percent

chironomid pupae, 52 percent Daphnia and 3 percent Cyclops. Leptodora

also occurred (O.l percent). Clsmens and other; (1923) found only fish
remains in three young fish 2,1 to 2.7 inches in 1engtﬁ, collected in
Leke Nipigon, Onterio. In three fish from the same iater, lJi to 1.9
inches long, Clemens et al (192) found mostly mierocrustaceans (Daghnia,

Cyclops, Bosmina, and Epischura), & few chironomid lervae and pupae,

and the remains of three fish, In Big Sandy Lake, Minnesota, Kidd (1927)
found that Entomostraca together with some algae were the chief foods

of pikeperch 1.5 to 9.0 inches in length. Gammarus and small fish were
found in specimens over 2 inches in length. Adems and Hankinsen (1928)
reported thet six fish from Oneida lake, New York, 1.0 to 2.0 inches '
long, contained unidentifiable fish remains, and that one of these

bad nine small fry in its stomach., Sibley (1929) found only fry of
Castostomidae in nine speecimens ranging from l.2 to 2,1 inches in
standard length. Surber (1930) found fish in each of 10 specimens
ranging from 1,7 to 3.0 inches in length from e slough in the Upper

. Mississippi River. Im addition, he found Entomostraca in nine, Daphnia
in two, copepods in three and ostracods in two., Rimsky-Kersakoff (1930)
found only fish (yellow perch and Johnny darters) in 32 specimens, |
1.8 to 2.8 inches in standard length, from the Lake Champlein drainage
in New York. Bajkov (1930) reported that for the first month fry are
plenkton feeders (main items: planktonic crustacea), but shortly after
'this begin to feed on different insect larvee and small fish. Sibley

and Rimsky-Korsakoff (1931) foumnd that six young, 2.2 to 3.7 inches
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in standard length, from the St. Regis and Salmon rivers in New York,

had eaten only Johnny darters. Nurmberger (19%0) examined Sl fisk

from Big Sandy Lake, Minmesota, ranging from 2.0 to 15,0 inches in
standard length and fowmd, in the stomachs of 28 of these which contained
food, 5L fish, 30 insects, and & mass of Potamogeton. Insects were

eaten when the fish were 3.0 inchss in length.

Bwers (1933) examined 111 Stizostedion stomachs from western Lake

Erie between Jumne 27 and September 29, 1929. The fish averaged 2.1;
inches in length and fanged from 0.9 to 7.5 inches. The stomachs of
87 of these contained food. She found 65 percent Entemostraca (by
volume), li percent insects, and 27 percent fish,

Reney and Lachner (1942) examined 620 stomachs of young pikeperch
taken in Oneide lake from July 2 to October 24, 1940. These ranged
in total length from about 1.3 to nearly 7.0 ineches. Food was present
in Lo5 of the stomachs. In contrast to Ewers' study, just mentioned,
fish were by far the most important item of diet in Oneida Lake, equaling
93 percent of the total volume, with Johnny darters, pﬁmpkiﬁseeds, and
yellow perch contributing heavily to this total, The remaining food was
made up of invertebrates, partiocularly insects (L percent) and crustaceans
(3 percent). , |

Smith and Moyle (1945) examined 945 stomachs of pikeperch which
ranged from 0.3 to 8.4 inches in length, and from 10 to 223 days in
age, teken from rearing ponds in Minnesota. The stomachs of 818
contained foods Of these, 13 percent contained fish, 38 percent copepods,
L0 perceat cladocerans, and 61 percent contained insects. Rotifsrs,

nauplii, and other organisms occurred in small numbers.
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Food of Juvenile and Adult Pikenerch

The food of 78 one-year-old pikeperch collected at Lake Gogebie
in 1947 is summarized in Table 3., Fish constituted over 90 percent
of the volume of food in each of the four collections made during the
sumer and comprised 98.6 percent of the total food for all eollections.
They occurred in over four-fifths of the stomachs examined. Perch
alone made up over 7l percent of the food; five young pikeperch were
found and one smell minnow was seen. Insects and crustacea were of some
importance in the collection of fish made in the early season but few
of these organisms occurred later in the summer,

In other studies of pikeperch food habits, juvenile fish have
ordinerily been classed with adults in the publication of results.
Raney and Lachner (1942), however, reported on the contents of the
stomachs of 38 piképarch, most of which were juveniles (ome ysar old),
from Oneida Leke, New York, They found that the food eonsisted of 81
percent fish (by volume). As at Lake Gogebic, yellow perch were most
important (32 percent of the total volume), followed by the emerald

shiner (Notropis & atherinocides) which constituted 9 percent. Johnny

darters, log perch and rock bass also occurred. Insects (eaddis flies,
mayflies, and others) made up 12 percent of the totel food, Mud puppies,

crustaceans, snails, roundworms, and plants were also represented.

Food of Adult Pikeperch

The food of adult pikeperch collected at Lake Gogebie during the
summer months of 1929, 1940, and 1947 is shown in Table lj. Fish are
revealed as being of outstanding importance in the adult diet, oeceurring
in 80 percent of the 196 stomachs examined and making up 89 percent

of the total volume of food. Imsects (particularly mayflies) were also




Table 3. Food of one-year-old pikeperch, lake Gogebic, 1947.

Date of collection (1947) June 20

Number of stomachs with food 16

Range in total length of fish (inches) 3.T=b45

Total volume of food (cubic centimeters) 12,6

Food: Percentage of stomachs Percentage «

containing organisms total volum

Inseots 31,2 32
Ephemeroptera 25.0 2.4
Others 6.2¥ 0.8

Fish 56;5 9u;h
Yellow perch 31,2 68.2
Others 6;39/ 15.1
Unidentified remains 25.0 11.1

Miscellaneous. 31;2 | 2.4
Crustacea ' 25.16/. 1.5
Plants | 6.2 0.8

¥ Odonata. e
Trichoptera. :

Chironomidsae,
h? Pikeperch, 1.
/, Cyprinid,’ 13 pikeperch, l.
§ ¥ Cladocera, 3; Hyalella, 1.
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July 3 August 19-21

10 29
).].‘3-5.1 608‘8.5 )
1.5 39.5
Percentage of stomachs Percentage of Percentage of stomachs Percentage
containing orgenisms total volume containing orgsnisms total volu
20,0 tr 501 003
10.0 tr 2.6 0.3

10,08/ tr 2.59 ' tr

50,0 9343 9.9 99.7

10,0 5%.3 18.7 62.5

ece soe 10.35/ ' 19.0
40.0 Lo.o .0 18,2
10,0 6.7 XX e
10’0 6'7 XX PP




October 17-22 Totals

13 _ 78
8.§-11.6 3.7-11;6
hl;l 7
Percentage of stomachs Percentage of Percentage of stomachs Percentag
containing organisms totalvvolume containing organisms total vol
Y 0e5 12,8 0.7
ese ese 7.7 0.4
7;75/ 045 5;1 0.3
76;9 98.8 82;1 98;6
69,2 81.6 | h3;6 71.2
6.y 10;6
Lé.2 17;8 38;5 17;1;
1§;L; 0;7 10..2 o;f
voe ) 5.1 0.2
15.4 0.7 5;1 0.5
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Table li. Food of adult yellow pikoperch in Lake Gogebic, Michigan.

Date of oollection

June leJune B, 1929

%/ Neuroptera l; Odonata 1.
Neuroptora 23 Odonata 1; Coleoptera 2.
? Plscoptera 1; Hemiptera 1; Coleoptera 2; Diptera 9
', Hemiptera 6.
, Diptera 3.
Y, Coleoptera 1.
7 Cisco 5; nins-spined stickleback 213 troutperch 3,
/ White sucker 1,
18 Top minnows 2,
<, Northern pike 1.
, Nine=spined stickleback 5; Iowa darter 1; pikepsrc
12° Northern pike 1.
', Leeches.
/ Snapping turtle.

{5 Leptodora.
:\6 F‘I'Og.

h 1.

Number of stomachs with food 20

Range in total length of fish (inches) 10.2-26.8

Total volume of food (cubic centimetars) 530.7

Foods Percentage of stomachs Percentage of z:;:z‘;ﬁ;ﬁe of d

containing organisms total volume g orgad

Insects L0.0 2.8 8.
Ephemeroptera L0.0 2.8 8.4
Others ee e 7-9)/

_Fish 95;0 95;9 8L.2
Umbridase 5.0 0.7 .ces
Cyprinides 30,0 he5 2.6
Yellow perch 25,0 5.8 60;5
Other species . L;0.0Z“" 61;1 cee
Unidentified remains 90.0 19.8 65.8

Miscellaneous 15,0 1.3 7.9
Crayfish 5.0 1.1 7.9
Other animals 10.0{3/ 0.2 eoe
Plants e | oo ooe



July 18-August 1, 1929

May 15-June 19, 1940

38 8
9.8417.9 15.5<20.5
120.6 L5.7
Percentage of stomachs Percentage of Percentage of stomachs Percentage of
containing organisms total volume containing organisms total volume
6841 13.6 50.0 345
684l 13,2 25.0 2.0
793/ 0.k 50.02/ 1;5
Sh;2 713 50.0 86.9
2,6 2.7 25,0 9;14
60;5 53;f4 vee ces
12;5§/ 3.3
65;8 21.2 62;5 3u;2
7.9 9.1 62.5 9.6
7.9 9.1
12.5% 7.5

X XY

50.0 2.1

Parcent
econtain



June 23, 1947

36

13,1-22,1

Percentage of stomachs
containing organisms

279.9

Percentage of
total volumse

July 3-9, 19l7
9
13.9-20.5

545

Percentage of stomachs Porcentage of
total volume

containing organisms

75.0 15.0 66.7 25,3
72;2 111;9 66;7 eh;l;
25;0\3/ 0.1 55;59/ 0.9
58.3 81;5 66;7 31.6
2.‘e . 3.9
2.8 2.7
33,3 6.2 1.1 16;8
cer 1..11v°; 3.5
L. 8.7 5545 10;7
25;0 . 3.5 55;6 L3.7
11.1 3;1; 1;i 1.-8.
55,59 39.9
16.7 0.1 22;2 2.0




October 7a0ctober 28, 1940 April 29.May 20, 1947

10 | 23
13.0-1G,0 114.3-22;0
T1e3 259.9
Percentage of stomachs Percentage of Percentage of stomachs Percentage of
containing organisms total volume containing organisms total volume
10.0 tr 43.5 543
10;0 tr b3;5 5;3
100.0 99.0 ‘ 69.6 87;1
ese eee 21;7 5.8
80.0 7945 3L.8 62;5
10,09 12.8 .es e
60.0 6.7 39.i 18;8
10.0 1.0 21.7 7.6
10,085 1.0 3% 6

coe coe 17.4 1,1
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August 19-26, 1947

n

11.4-20.

195,0

Percentage of stomachs
containing organisms

L

Percentage of
total volume

October 1L-22, 1947

11

12,5«21

11,1

Percentage of stomachs
conteining organisms

.8

Percentage o:
total volume

12.2 0.2 2743 0.1
12.2 0.2 18,2 0.1
255 tr 9.16/ tr
9247 98.9 100.0 98;14
cos 9.1 3.7
14643 86.1 63.6 67.0
7.31)/ 3.4 18;21'?/ 20.8
61,0 9.l h5..5 6.9
9;8 0.9 51;;5 1.5
7.3 o .
2.4 0.5 63.6 1.5




October 122, 1947

Totals
11 196
12,5-21.8 9.8-26.8
1141 1;671.7
=ge of stomachs Psrcentage of;- P tace of stomachs Percentage of
iing organisms total volume 1 ci;z:.?nixgxg organisms total volume
27.3 0.1 | 1549 6.1
| .
18.2 0.1 )_53 6.0
9;16/ tr 12.2 0.1
106.6 98;14 80.1 89.1
9.1 3.7 Il 2.0
5.1 2.3
63.6 67;0 h2;3 L;,6.3
18;21?/ 20.8 8.2 23.1
ﬂ5;5 6;9 57.7 15;1;
5&5 1.5 20.9 L.8
oo oee 6.1 1.7
oo oo 5.1 2.7
63;6 1.5 12,2 o;h

Yk



importent in the pikeperch diet, occcurring in bé percent of the stomachs
but constituting only é percent of the food volume. Miscellanecus

items of less importance included crayfish, leeches, Legtédora, a frog,
a small snapping turtle, and plant remains,

Yollow perch were identified in L2 percent of the stomechs and
equaled hg percent of the total food consumede Minnows were of far less
importance, which is probably a reflection of their scarcity in the leke.
¥ud minnows composed 2 perecent of the volume of food whereas several
species, including ciscoes, nine-spined sticklebacks, troutperch, white
suckers, top minnows, northern pike, Iowa darters and pikeperch aggregated
2% pereent of the total food volume, although occurring in only 8
percent of the stomachs. Much of this'volums was made up by 5 eiscoes
whiech occurred in the June, 192G, collection.

A Prodigioné numbers of young yellow perch cccur in Lske Gogebie
during most years. Short hauls with a bag seine frequently yield
thousends of youngeof-the-year perch. Relatively few adults occcur in
the anglers' eatch or are taken in experimental nets., The growth'rate
of perch in lake Gogebic substantially exceeds the state average,
suggesting & low population density for the species. A rather complete
utilization by pikeperch and northern pike of each yeert's crop of
smell perch is clearly suggested. d

That young perch in lLake Gogebie lead a precarious, harried
existence is indicated not only by the stomach analyses, but is suggested
also by certein observations made there in 1947. At 4:00 p.ms on October
21 & heul was made with a Lj0-foot bag seine along & shoal ranging to
2.5 foet in depth, near the south end of the lake., The cateh ineluded

" approximately 5,000 youngeof-theeyear, 25 juvenile, and 5 adult perch;
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8 young yellew pikepereh; 20 young white suckers; and 15 common shiners.
The same haul was made after dark, at 8:00 p.m., and yielded 100 young
yellow perch, 5 common shiners and 3 golden shiners. There also occurred,
howsver, in the latter haul, 7 adult northern pike (1L to 17 inches in
length), 5 juvenile pikeperch, and 1 adult (18 inches in length), Most
young perch may have been forced to leave the area due to the presence

of predators. One of their means of attemptiﬁg to escape was revealed by
the presence of large schools of young perch erowded close to shore in
from 1 to 3 inehes of water at the nearby mouth of the Slate River (Fig.
1), The perch in the schools were closely grouped; individuals were
headed in verious directions; there was epparently no progressive along-
shore movement. Their behavior strongly suggested a response to repeated
attacks by predators, rather than a search for foods The splashing

rise of large fish, followed by the fluttering dispersal of the school

of perch as it broke the surface to escaps, was heard almost continuously
at various points along the mouth of the Slate River during portiomns of
some QOctober nights.

Some evidence concerning the numbers of perch which may be consumed
within a relatively sheort period of time was brought to light by the
cepture in a gill net bf & 19-inch, 3 1/li-pownd pikeperch on September
11, 19h6. The stomach contained remains of 37 fish (Fige. 2), of which
3l were recognizable as yellow perch. The stomach contents‘had a
weight equal to slightly over 6 percent of the body weight of the fish
and the sum of the lengths of the perch eaten exceeded by well over
four times the length of the pikeperch which had consumed them.

Adems and Hankinson (1928) stated that pikeperch are of walue in

keeping down the numbers of yellow perch, which are likely to become
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superebundant in certain waters with consequent reduction in size

so as to be too small to interest anglers. It seems clear that
pikeperch, together with northern pike, serve this function at lake
Gogebie., In spite of excellent reproduction, little more than an
adequate breeding stock of adult yellow perch is carried over from
season to season. During most years the speeiss contributes relatively
little to the sport fishery,

The relationship of mayflies to the diet of Lake Gogebie pikeperch
is interesting. Mayfly nymphs or edults have been observed in greater
or lesser numbers in the stomachs of pikeperch collected from many
weters (see below)., In Lake Gogebie, mayflies were present in over
two-thirds of the stomachs collected during the periods July 18 to
August 1, 1929; June 23, 1947; and July 3 to 9, 1947 (Table L). During
the latter period, mayflies were emérging and subimagoes and sdults
occurred in numbers ranging te as many as 79 in a single stomech. The
1929 ccllection named also covered an emergence period, as both nymphs
and winged form. were taken in about equal numbers (193 nymphs and 212
subimagoes or adults occurred in the stomachs in this eollection).

In meny instances large nymphs and adults occurred in the same stomach.

Only nymphs occurred in the stomachs of fish collected on June 23
(s many as 158 in one stomach). Three-fourths of the fish examined
contained this item of foodes The fish coﬁprising this eollection were
taken during a period of a.bou&twa hours by less than a dozen fishermen,
They were fishing from shore at the Merriweather Bridge, at the north-
west end of lLake Gogebice. A very strong south wind had blown throughout

the preceding night and the shallow water at the bridge was very roily.
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Excellent pikeperch fishing often oceurs under such conditions at

Lake Gogebie and local fishermen are well scquainted with the rich
rewards to be obtained from fishing along the shallow lee shore areas
during or immediately after a heavy blow. Bean (1903) quoting "Dexter™

in the August 1ll;, 1890 issue of Forest and Stream nated that ".es...

when the wind blows very hard, or for a day or so after a big.blow,

you will find themlféikeperchj right on top of a reef, I think the wind
changes the water over the reefs, meking a new eurrent and cooler water,
80 they come up to feed,"

The reason for this%behavior ncted in pikeperch at Lake Gogebie
remeins obseure., It seems doubtful that changes in temperature caused
by wind action would be significant in this large, opsn, shallow leke.
The effect of such currents as may be produced by high winds on their
feeding habits is not known. However, the marked roiliness of the
water and the substantial disturbance of the bottom caused by the
waves may be a factor. One might suppose that the gouging aetion
which occurs makes mayfly nymphs and other bottom organisms (the latter
occurred in one-fourth of the stomachs in the June 23 collection) more
readily available to pikeperch, If this is true, it might conceivably
lead to habitval feeding by pikepereh along lee shores during and after
heavy blows., It should also be noted in this connection that roiliness
of the water on such occasions decreases the light intensity and permits
pikepereh to frequent shallow shoreward areas which they might otherwise
be reluctant to enter during daylight hours, due to dazzlsment.

Plants occurred in about one-eighth of the stomachs frem Lake

Gogebie, Gemerally only small fragments occurred and it is presumed
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thet these were taken accidentally when other food was sought,

The contents of stomachs of lhérpikeperch from the Muskegon River
impoundments are summarized in Table 5. Except for gill net eollections
in late July and early August, 1947, stomachs of these fish were preserved
for the Institute during the 1948 fishing season by guides at Hardy and
Newaygo ponds. Receptacles containing 10 percent formalin were provided
and visceral orgens were preserved when the fish were dressed. No length
measurements were taken. All fish were of legal size (1L inches) or
larger; it is estimated that over B0 percent were between 1l and 18 inches
in length.

Fish were of less importance in the diet of Muskegon River pikeperch
than in those collected at lLake Gogebic. They occurred in less £han one-
half of the stomachs and composed only /i1 ?ercent of the total volume
of foode Swunfishes (mostly black crappies) predominated. Perch were
far less important and minnows were found in only one stomach, Advanced
digestion prevented the identification of many of the fish found.

Mayfly nymphs or adults occurred in 56 percent of the fish studied
and made up 3045 percent of the total velume, Crayfish oecurred in 20
of the 146 stomaehs and eontributed 26 percent of the foods Four
stomachs contained Leptodora and one adult fish had taken a largs guantity
of Daphnia,

A collection of 52 pikeperch sfomachs (Table 6) was made at Lake
Cadillac by Mr, Stanley Lisvense during the winter of 1947-1948, Twenty-
one were collected during the following summer (15 in August),

Fish were found in 60 percent of the stomachs and composed ebout
two=thirds of the total volume of food taken; over one-half of the fish

were percids (mostly yellow perch)., The latter wore of greater importance
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Table 5, Food of yellow pikeperch in Muskegon River impoundments, 1947 and 1948.

July, 1948

Date of collection July gé_August 13, 1947 Ju:ne; 1911.8 o
Number of stomache with food | 28 | | 3y 17

Range in total length of fish (inches) 7;5-25.6 | ‘ m@ 1h;o+

Total volume of food (cubic centimeters) 52;5 56.5 ' )45;9

Food: Percentage of stomschs Percentage of Percentage of stomachs Percentage of Percentege of stomachs Percentage of

containing qrgani sms total Trelume containing organisms total quume containing organisms total folume'f
_ Crustacea _ 1443 21.6 a7 2644 82.L : 95.6
Crayfish 3.6 lé .0 11,8 2'5;7' 82 ;L; ‘ 9h.b
Other 10;7V 2.6 2.99/ 0.7 5.93/ 1.6
Insects 96;)4 75,0 9;4;1 667 11.8 2.6
Ephemeroptera 89.3 7}_;7 9}4..; | 66 .h 11.8 0.6
Chironomidae 7.1 0;3 ih;7 0.3 coe eoe
Other eve ees  meae ;.. 5-99/ 2.0
Fish 2.4 h.a 11,8 '6;0 17.6 1.8
Cyprinidae 3.6 1.5 0o .;. cee coe
Percidae eoe coe P vse ses Y
Centrarchidae 3.6 1.6 340 5.3 55 tr
Unidentified remains 1.2 1.5 8.8 0.7 11.7 1.8
Gastropoda coe cee sor cee cee oo
Plants 5.6 - 5.9 049

F)

y// Leptodoras
Daghnia.

Coleoptera 13 Trichoptere L5; Homoptere 3e




September, 1948 ~

| August, 1948 —
J | v ‘ October and November, 1948 Totals
| 38 13 |
| y | - 16 L6
( 1)4..0-!' . ILI-QO"' -
. . . lh.o* e e
| 539 | 22.2 8 :
| Percentage of stomachs Percentage of Percentage of stomachs Percentage orf
| containing organisms total volume containing erganisms total volums Percentage of stomachs Percentage of Percentage of stomachs Percentage of
‘ vee cen 7.7 0.9 conteining organisms total volume containing‘grganisms " total volume
- . [ X 2 J LX X J 16-L:. 26.3
see eece 707 009 ' - .
1 ece eee 1307 25.6
} e0e X X oo ese -
[ o . - coe ces Boly 0.7
3945 be3 7.7 O.Ly ~ » o -
o . , 31.3 1.2 5642 3045
3649 a3 7o Ouls o 3 - -
| . 2540 0.9 52.7 30.0
2.6 tr Te7 tr o o - .
6.3 0e3 6.8 0.2
o . . . (XX} o0 0.7 0.3
737 91.1 9243 91.9 . : - -
9308 970)4- ).].6.6 Lllo3
A : - see (XX 0‘7 0.3
13.2 19.7 77 2h.3 . 3 .
10.5 3h.1 . L ,
. - S " T 31.2 52.1 8.2 15.1
5543 3743 8Li.6 67.6 - : . ,
s - 62.5 27.8 349 17.6
.00 (XX 4 7’7 1°8 . .
. . e . see oee 0.7 0.2
18.8 1.4 10.3 1.7
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Teble 6.‘ Food of yellow pikeperch in Leke Cadillac, Michigan, 1947-1948.

Dates of collection
Number of stomachs with food
Range in total length of fish (inches)

Total volume of focd (cubic cemtimeters)

December, 1947<Mareh, 1948
52
9.5-18.5

9243

May-August, 1948
21
8 .2.20 () 0

L7.7

Totals
75
B.222040

140.0 ‘

Food: Percentage of stomachs Percentege of Percentage of stomachs Percentage of Per c'er_ﬂiggé of s't?mLéhs Percentage of
_ containing organisms total volume containing prgani sms total volume containing organisms total 1_r»c_>v1ume
Orus'tacea‘E/ 21,2 349 9.5 | tr 17.8 | 2.§
Insects 51.9 33.)4_ 38;i | 6-;3 )49.3 B | 214;1
Ephemeroptera 1.9 tr )4;8 | )4.6 2.7 i.6
Chironomidae hsii 32;6 28;5 1-3 142;5 21.9
Others 193/ O;B 9,53/ OL; )41 06
Fish 53;8 53 ;'6 f6;2 89.9 60.3 66.0
Cyprinidae IS;L 15;)4 )4;8 3;6 12;3 ll;h
Percidae 5. 17.3 17.6 bl o0 5.1
Centrarchidae 3,85/ 2.9 lh--3 2;9 -6;8 2.9
Unidentified remains | 28;8 18;6 33 ;3 | | 1)_,_,0 50.1 16;6
Miscellaneous 13.5 9.1 23,8 2,8 ié.h 7;3
Hirudinea (leeches) 13.5 9.1 vee ves 6;3 ]_;3
Plants coe coe 23;3 3;8 9.6 :6.;)

2N

%/, Gammerus, Hyalella and isopods,.
¢, Tnidentified remainse

5/ Zygoptere and Trichoptera.

%;, Johnny darter 13 perch le

Bluegill,
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during the summer than in the winter, whem minnows of various species
made up over 15 perecent of the dieb, judging by the specimens examined,
Midge larvae were important items of winter food. They ocourred in
almost one-half of the stomachs collected during the period of ice cover
and constituted one-third of the total volume of winter food. Some
stomachs were literally crammed with the insects (as many as 277 in a
single stomach). Unlike pikeperch in Lake Gogebic and in the Muskegon
River, fish in Lake Cadillac did not feed freely on mayfly nymphs. These
organisms oceurred in only 3 of the 73 stomachs examined, Crustaceans
oceurred in 11 of the 30 stomachs collected during the winter but con-
tributed little to the volume of food eonsumed, Leeches occurred in 7
of the stomachs collected during the winter, but did not oceur in fish
collected in summer.

Four pikeperch, ranging from 10.0 to 21.7 inches in length, collected
by C. M. Taube at Lake George on July 24, 1947, had eaten five yellew
pereh and one unidentified fish,

Seven pikeperch, ranging in total length from 11.6 to 17.9 iﬁches,
were collected by L. R. Anderson at Lake Mary, Iron County on September
16, 1947. Midge larvae =2nd pupae occurred in 6 of the fish and eomposed
55 pereent of the foods One fish had eaten 33l midge larvae and 3 pupae,
whereas two others had taken about 200 larvae each, Fish, among which
only one yéllow perch was identifiable, constituted 26 percent of the
total food volume and crayfish made up 18 percent. Anderson noted
(unpublished) that forage fish (other than young pereh and suckers) were
not observed at Lake Mary.

There follows a brief summary of the results reported by other
workers who have studied the food of adult yellow pikeperch in various

waters of their range,.
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Forbes (1880, 1903) and Forbes and Richardson (1908) reported only
fish in the stomachs of tenm adult pikeperch from ¥llimois., Gizzard shad
occurred in five of these. Minnows and one small sunfish were also
found. Forbes (1888) further listed black bass and catfishes as occurring
in pikepereh stémachs and reported insects wholly or nearly absent from
the adult diet. Nicklas (1886) reported that the species feeds not only
on fish, but also on insects and worms. Smith (1892) found that the
alewife constituted the ehief food of the pikeperch.in Lake Ontario in
1891, Cheney (1897) reported that the food of pikeperch consists of
small fish of 511 kinds, crustacea, and larvae of insects.‘ Jordan and
Evermann (1903) noted that pikepereh fed on crayfish during periods
spent in shallow water,

The U, S. Commission of Fish and Fisheries (1903) and Leach (1927)
stated that the chief food of pikeperch in lake Erie is the lake shiner,
with occasional erayfish occurring in the winter and insects and insect
larvaee in the warmer months. Doan (1942) corroborated the earlier
findings in pert when he found that 82 percent (by volume) of the food
of 62 pikeperch, 10 to 17 inches in length, coliected from western Lake
Erie in November and December, 1940, consisted of lake shiners. Sheepshead
(14 percent) and white bass (h'percent) were also Found.

Hankinson (1908) found an 8-inch perch in one of two specimens
from Walnut leks, Hieﬁigan, and five small fish (possibly strawecolored
minnows) in the other. Bemsley (1915) reported that in Georgian Bay

the species lives on minnows, small biaek bass, rock bass, sunfish,

' perch and suckers and noted that it also takes mud puppies and crayfish,

Baker (1918) found fish (one common sunfish identified) in the stomachs

of three pikeperch from Oneida Lake,
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Pearse (1918, 1921) found 91 percent fish and 9 percent frogs (by
volume) in the stomachs of 11 fish, averaging 17.3 inches in standard
length, from lake Minona and Lake Waubesa, Wisconsin, Stomachs of 11
fish (average standard length, 15.2 inches) from Lake Pepin contained
79 percent fish and 21 percent Sialis larvae, Eight fish (10.8 inches)
from Lake Geneva had eaten 75 percent fish (25 percent perch)., Evermamn
and Clark (1920) found fish remains and a few crayfish in 2 adult
pikeperch examined.

Clemens and others (192l; reported in part by Clemens et al, 1923)
found eiscoes and nine-spined stieklebacks predominating in the diet of
98 pikeperch collected at lake Nipigon. Nymphs of Ephemeridae (mayflies)
occurred in 8 of the specimens and constituted 100 percent of the food
found in four. It was reported that at the time of emergence of the

subimagoes of the large burrowing mayfly (Hexagenia bilineata) the

alimentary tracts of pikeperch and saugers were sometimes filled with

its nymphs. A few Epischura, lLeptodora, chironomid pupae and caddis

larvee were alsoc found in this study, as well as a tesselated darter,
a common whitefish, 9 cottids, and a pikepereh, Dymond (1926) using
these same data observed that young ciscoes were eaten almost exelusively
in late August and September when the fish migrate to deeper water (60
to 90 feet) whereas small fish and mayfly nymphs were more important
earlier in the year when the fish were at shallower depths (10 to 20
feet), Very few minnows were observed in Lake Nipigon (Clemens et al,
1923),

Greeley (1927) found young perch, suckers and minnows comprising
about four«fifths of the food of seven pikeperch, 13 to 27 inches in

total length, from New York waters. Aquatic insscts made up the
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remainder, Eaton (1928) examined stomachs of 56 pikeperch from other
New York waters ané fouﬁd 10 percent perch, 28 perecent minnows, L9
percent mayflies, |} perecent caddis flies, 8 perceant midges, and 1
percent plant fragments. Sibley (1929) reported that 22 specimens from
the Erje-Niagara system in New York had eaten only fish. Most of these
were shiners (Notropis). Another mimmow (Nocomis), a Johnny darter, and
% troutperch also occurred. He also reportsd (1932) his observations

on food habits of several pikeperch collected in the Oswegatchis and
Black River systems in New York, Three fiéh (134l inches in average
length) had eaten 70 pereenmt aquatic insects and 30 percent pereh;
another (8.9 inches) had eaten 80 percent aquatic insects and 20 percent
eligoéhaete worms; seven others (8.3 to 15.0 inches) had eaten only fish

(yellow perch and the spot-tailed shiner, Notropis hudsonius).

Rimsky-Korsakoff (1930) found almost 100 percent fish in the
stomachs of 11 fish from the lake Champlain (New York) watershed, Smelt

(Osmerus mordax), troutperch (Percopsis omiscomaycus), the silvery

minnow (Hybggggﬁhus regius) end brown bullheads (Ameiurus n. nebulosus)
were found, One specimen, 1b¢é inches in standard length, had eaten
10 percent adult Diptera and Ephemeridae, L0 percent Malacostraca and
50 percent higher plants; another, 4.7 inches long, had eaten only

the crustacean, Mysis relicta., Tester (1932) found L8 percent fish

(mostly pereh), 23 percent crayfish, and 28 éereent insects in 16
specimens, 13.4 to 15.7 inches in lengbth, from Leke Nipissing.

Pate (1933) found enly fish (particularly yellow pereh and
sunfish) iﬁ the stomachs of 20 pikeperch (3.9 to 25.2 inches in total

length) from five New York lakes, In certain other waters Pate (1934) .
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found 20 percent (by volume) insects, 30 percent erustaceans, and 50
percent yellow perch in L specimens; 10 percent insects and 90 percent
pereh in 3; 100 percent yellow perch imn 2; 25 percent insects and 75
percent yellow perch in 1; and 100 percent insects in a 1ll.6-inch fish.
The fish were collected in August,

Bajkov (1930) wrote that the main food of adult pikeperch is small
fish, larvae of Ephemeridae, Phrygansidee, Odonata, etc., and stated
that amphipeds, decapods, and other crustaceans are not rare,.

A report in Miehigan Conservation (1934) stated that pikeperch

caught in the bays of northern Lake Michigan were found "leaded to the
mouth® with smelt, 7 “

in 67 pikeperch taken during the summer of 1931 and 1932 in four
Wisconsin lakes, fish (yellow perch, darters and minnows) constituted
85 percent of the volume of the stomach contents (Couey,v1935).
Ephemeridaes, Diptera larvee, caddis larvae, dragoﬁ fly nymphs and
crayfish alse occurred.

Dendy (1946) reported only fish from stomechs of 232 pikeperch,
renging from 8.7 to 2l.k inches in length, from Norris Reservoir. Gizzard
shad were the most important item of diet and even adult shad were
utilized to some extent by the larger fishe Black erappies and skipe
Jjacks were less important food items; bluegills, other centrarchids,

log perch and channel catfish also cecurred,

Summary
In Lake Gogebic fish made up 88 percent of the food of 138 younge

of-theeyear fish, about 99 percent of the food of 78 one~year-sld pikew

perch, and 89 percent of the stomach contents of 166 adult fish studied,
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The importance of yellow perch in the diet was outstanding.

In the Muskegon River impoundments fish made up over 88 percent of
the food of 2l young fish and‘hl percent of the contents of 146 stomachs
of adult fish, Immature and mature mayflies and crayfish contributed
heavily to the diet of the latter group.

Fish constituted 66 percent of the volume of food in 73 stomachs from
Lake Cadillac. Midge larvae comprised about 33 percent of the volume of
food and occurred in 25 of 52 stomachs collected in this lake during the
winter months.

The analyses of stomach contents of pikeperch collected both in
Michigan and in outstate waters reveal,_in general, a marked predominance
of fish in the diet of this species in all size groups (with the possible
exception of pikeperch less than one inch in length, in natural waters
which have not besn adequately studied)., The species of fish consumed
vary with locality and in some waters iith the season, As would be
expected, the species most readily aveilable to pikeperch in the largest
numbers generally forms the bulk of the diet. Individual species comprising
major food items in each of several widely separated localities (see

above) include yellow perech, alewives, gizzard shad, smelt, lake shiners

and ciscoes, Other species of minnows, centrarchids, nine-spined stickle=-
bagks, troutperch, darters and suckers have been found in smaller numbers
in sewveral of the various collections studied, Extemsive predation
by pikeperch upon their own young is not indieated.

Aquetic insects are an importent constituent of pikeperch diet
in some waters, particularly during eertein seasons, They do not usually

constitute the mejor portien of the volume of food occurring in entire
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collections although“ not infrequent]_.y individuals are fouﬁd with
stomachs crammed with the organisms. In general, burrowing mayflies
are the most important group of insects oc"ctrzrrinrg in pikeperch stomaghs,
paerticularly during the period of emergence, when nymphs, §ubimagoes,
and adults may for a time comprise the mejor portion of the diet. Midge
larvee are nex_flf. in importance; _othqzj forms occur infrequently and are
rarely found in signific_ant numbers.

Crustacea were presenfb in the stqmgc};s of young and adnl‘l; _pikeperch
from _several loca]:ities but in general they do not :q:ake up th_e bulk of
thg food consumed, _ Entqmgst;'aca ‘commonly occur in small fivsh.v Qccasional
edult pikeperch were observed which have saten large numbers of such
forms as Daphnia or, more often, Leptodora. Creyfish are commonly eaten,
though generally in small numbers, by g.dult pikeperch.

In gddition to fragmepts qf plants whigh_ ere commonly found in
pikeperch stomachs (perhaps ingested accidentally with other food),
miscellaggous item; whj.ch haye been Feported“inclpde sgch diverse forms
as leeches, oligochaete WOrms, snails,rmud puppies, frogs and even
small turtles. None of these, however, make Aa»s_ubstantia_; cqn_t;'ibu'l_:iog
to pikeperch diet in the waters in which the food of the species has been
studied,
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