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The Food of Ciscoes (Leuci.chthys) in Lake Erie.

Bv Wrr,sBnr A. Cr,puBNs,

AND

N. K. BrcELow,

Unhsersity of Toronto.

The results of the examination of the contents of the digestive tracts of
211 ciscoes (fresh-water herring),are presented herein. The bulk of the material
was obtained early in June, 1919, and from July to November in 192Q from
Lake Erie at various points along the north shore. The species examined were
Leuci,chthys eriensis, the jumbo cisco; Z. artedi, the Lake Erie cisco; L. sisco

huronius, the Lake Huron cisco; and L. prognathus, the Lake Ontario deep

water cisco (longjaw). These were taken at Merlin, Rondeau, Port Dover,

Nanticoke, McKillop's fishery (near Port Maitland), and Dunnville. In

addition 19 individuals of Z. harengus, the Georgian Bay cisco, from Wiarton,
Geoigian Bay, and 7 individuals of Z. onlariensis, the Lake Ontario cisco, from

Port Credit, 
'Lake 

Ontario, have been examined. for comparative purposes.

The material from Merlin, Rondeau, Nanticoke and McKillop's was obtained
in pound nets while the material from all the other points was obtained in giil

nets.

The results are given in the following tables. In the table ".Unidentified

species " are placed those fish whose identity was not determined. The figures

indicate the relative abundance, namely: (1) that only a few individuals were

noted; (2) that the organisms occurred rather abundantly; (3) verV abundantly.

SUMMARY.

1. An examination of the tables shows that the ciscoes are pre-eminently

plankton feeders. The study practically covers the fishing season, and during

that time at least, the free swimming crustacea form the bulk of the food of

these fish. Of Canadian waters, Lake Erie produces more ciscoes than all-the

other Great Lakes combined. For example, in 1919 Lake Erie produced

7,425,773 lbs., while the remainder of the Great Lakes produced 4,022,711 Lbs.

It is not improbable that the production of ciscoes is directly dependent upon

the amount of plankton Crustacea produced. The numbers of these Crustacea

which must abound in Lake Erie in order to support the millions of ciscoes, as

well as the great numbers of white fish and young of .many other species, is

almost beyond the imagination. Comparative quantitative plankton studies.

in the Great Lakes would. no'doubt, afford considerable information as to the

fish productive capacities of these lakes.
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2. It is doubtful if the various species of ciscoes show any preference among

the entomostraca as iood. material. They doubtless take whatever forms occur

in the waters they happen to inhabit'

3 . Inthegr" t t . r rupr i tyofa l imentaryt ractsexamined'Daphnia{ut1n:9th?

great bulk oi th" contents, while other forms were represented by scattered

individuals. In many cases Daphnia alonewere present. This was particularly

true of the jumbo and the Lake Ontario ciscoes. It appears, therefore' that

Daphniaafe very much the most important of the entomostraca as food organisms'

Daphnia l,ongispina occurred in a[ the material examined, as variety hyalina

gat)an. Oopti;o ephippia were abundant in October in'Lake Ontario and in

November in Lake Erie.' occasional ephippia with three eggs were noted'

4 .O f theCopepodsD ' i ap tomuss ' i c ' i L i sandL ' imnoca lanus rnac ru ru ' twe re

perhaps the m.ost abundant io'-t ott"'ring in the digestive. tracts' although

Elischur a lacustr.isoccurred frequently and occasionally in considerable numbers'

Very often the oil globules of these forms gave the contents a bright red colour'

5 . I n theeas te rnendo fLakeEr ieoneo f themos t impor tan t foodo rgan i sms

was Mysis relicta. As far as we are aware this is the first record of the occurrence

of this form in Lake Erie. Its presence indicates at least an approach of con-

ditions in the eastern end of this lake to conditions in the other Great Lakes'

6. Three individuals were found to have eaten small fish' In each case

digestion had proceeded too far to allow of identification. All three ciscoes

were taken in the 
"ur*n 

end of the lake, two were longjaws (L' prognathus)

and the third, while not definitely identified, was probably also a longjaw' A

fisherman near Point Pelee has stated that one winter he found that some

ciscoes which he took through the ice, had eaten "minnows'"

Z. As is shown in the tlubl" fo, the longjaws (L. prognathus) these fish in

June, 1919, had fed practically entirely upoi Eph'*eri'dae (Ephemero simulans)'

both adults and subimagoes. The importance of these insects as fish food is

thus further demonstratJd. Moreover, there is no doubt that the transforma-

tion of the nymphs to the subimaginal stage takes place.at.the surface of the

water, as occurs in the closely t"ltt"d g"nu" H'xogenia (Needham' 1920)'*'

This means that the subimagoes, as well as the imagoes, were taken at the

surface of the water by the ciJcoes' The projecting lower jaw of these forms is

well suited to such surface feeding.

g. The following iuut", --pii"d fro* the food tables, shows the distribution

of the food organisms in the lake.

. The outsta.nding points in the table are:

(a) The absence of Mys'is relicta from the western portion and the absence of

Oo)nnio pul,ex and D. ,ri,oru,ra ftom the eastern portion' Further investigar

tion, however, may show the presence of these species throughout the lake'

(b) Althougft onfv +a gill net fish were examined' and the lis-t- of forms is'

therefore, incomplete, yet the results are an indication of what would be expected

in any large body oi 
-.tt"r, 

namely, that the shore waters contain a greater

number of species of food organisms than the more open v/aters' The gill net

*Needham, 
James G. 1920. Burrowing Mayflies of our Larger Lakes and Stieams'

Butl. u.S. Bur. Fish.,Vol. XXXVI, 1917-18'
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WBsrBnN Pon:rrox

87 pound net fish

from Merlin and
' Rondeau

EestpnN. Ponuorq

55 pound net fish
from McKillop's

and Nanticoke

43 gill net fish
'from Port

Dover and
Dunnville

Epischura lacustris
Dioptomus sicilis.. . . . . . .

Limnoealanus ?nacrurus. .. :. . . . . : .

C y c l o p s s p . . . . .

S' ida crystal l ino.. . . .  . .
D ia phano s oma br achyurum .

H ol o ped,iurn gibb e r u m .
Daphnia pulex..

"  r e t r o c u r a a . . . . . . .

"  l o n g i s P i n a . . . . . .
Bosmina Longirostris.
Eur y c er cus l,am el,l atu s
Chyd,orus sp. . .
Leptod.ora kind.t

+
+
+
+
+
+
+
+
+
+
+
+
+
+

+
+
+
+
+

+
+
+

+
+Mysis rel'irlo.

H y all ela knick er b oek er ii +
1-

+

+

fish were taken over 5 miles from shore while the pound net fish were taken

within 2 miles of shore.

ii; A comparison of t1le first two columns shows the possibility of there

being a greater number of species in the western part of the lbke than in the

eastern end. There is a possibility also that quantitative differences exist in

these regions as well as qualitative.

The results of this study serve to emphasize anew the im.portance of the

plankton faqna of our inland waters, and the necessity for a thorough quantita-

tive, qualitative and distributional investigation of these organisms, including

particularly their relations to the production, distritrution and moirements of

fish.
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L. ERIENSIS-JUMBO CISCO IN LAKE ERIE.

Miscellaneous.

Insect fragments 1.

Ephemeri.d,ae 2;

Chironomid.ae L;
Amph,ipoda I.

D,iaphanosoma bra-
chyururnli Hol.o-
pedium gibberuml.

D,iaphanosoma bra-

chyurum l.
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L, ARTEDI-LAKE ERIE CISCO OR GRAYBACK IN LAKE ERIE
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L. SISCO HURONIT]S-LAKE HURON CISCO IN LAKE ERIE
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L, PROGNATHUS-LAKE ONTARIQ DEEP WATER CISCO IN LAKE ERIE
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subimagoes 3;
Chironomid adults I

Ephemera simul,ans
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3 ;
Dipterous adult l.

Ephemera simulans
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Dipterous adult 1.

Ephemera sirnul,ans
subimagoes 3;
Dipterous adult 1

Ephemera simulans
subimagoes 3.
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L. PR)GNATHUS--LAKE ONTARIO DEEP WATER cISCo IN LAKE ERIE-cont.
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L. HARENGUS-GEORGIAN BAY CISCO IN GEORGIAN BAY,
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L. ONTARIENSIS-LAKE ONTARIO CISCO IN LAKE ONTARIO
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UNIDENTIFIED SPECIES FROM LAKE ERIE,

une L/ Rondeau

Nanticoke

Nov. Port Dover

4

tJ Hydrachnid 1.

Insect fragments
(Ck'ironom'i'd.ae,

Trichoptera EPhem-

eri.dae) 3.

(Ephem-

era, HePtagenia,

imagoes and sub-

imagoes) 3.

Insect fragments 1.

Crustacean debris 3.
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