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THE FOOD OF CISCOES (Leucichthys) IN LAKE ERIE

By WiLBERT A. CLEMENS,

AND

N. K. BiGcerLow,
University of Toronto.

The results of the examination of the contents of the digestive tracts of
ciscoes (fresh-water herring) are presented herein. The bulk of the material
s obtained early in June, 1919, and from July to November in 1920, from
e Erie at various points along the north shore. The species examined were
chthys eriensis, the jumbo cisco; L. artedi, the Lake Erie cisco; L. sisco
s, the Lake Huron cisco; and L. prognathus, the Lake Ontario deep
r cisco (longjaw). These were taken at Merlin, Rondeau, Port Dover,
anticoke, McKillop's fishery (near Port Maitland), and Dunnville. In

tion 19 individuals of L. harengus, the Georgian Bay cisco, from Wiarton,
gian Bay, and 7 individuals of L. ontariensis, the Lake Ontario cisco, from
t Credit, Lake Ontario, have been examined for comparative purposes.
material from Merlin, Rondeau, Nanticoke and McKillop’s was obtained
ound nets while the material from all the other points was obtained in gill

The results are given in the following tables. In the table “Unidentified
les’’ are placed those fish whose identity was not determined. The figures
cate the relative abundance, namely: (1) that only a few individuals were

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

SUMMARY.

1. An examination of the tables shows that the ciscoes are pre-eminently
fikton feeders. The study practically covers the fishing season, and during
S time at least, the free swimming crustacea form the bulk of the food of
S€ fish. Of Canadian waters, Lake Erie produces more ciscoes than all the
- Great Lakes combined. For example, in 1919 Lake Erie produced

.:713 Ibs., while the remainder of the Great Lakes produced 4,022,711 Ibs.
q ‘_10t improbable that the production of ciscoes is directly dependent upon
“mount of plankton Crustacea produced. The numbers of these Crustacea
" Mmust abound in Lake Erie in order to support the millions of ciscoes, as

S the great numbers of white fish and young of many other species, is
St beyond the imagination. Comparative quantitative plankton studies
1€ Great Lakes would, no doubt, afford considerable information as to the
' Productive capacities of these lakes.

41




2. It is doubtful if the various species of ciscoes show any preference among
the entomostraca as food material. They doubtless take whatever forms occur
in the waters they happen to inhabit.

3. In the great majority of alimentary tracts examined, Daphnia formed the
great bulk of the contents, while other forms were represented by scattere(
individuals. In many cases Daphnia alone were present. This was particularly
true of the jumbo and the Lake Ontario ciscoes. It appears, therefore, that
Daphnia are very much the most importantof the entomostraca as food organisms,
Daphnia longispina occurred in all the material examined, as variety hyeling
galeata. Daphnia ephippia were abundant in October in Lake Ontario and in
November in Lake Erie. Occasional ephippia with three eggs were noted.

4. Of the Copepods Diaptomus sicilis and Limnocalanus macrurus were
perhaps the most abundant forms occurring in the digestive tracts, although
Epischura lacustris occurred frequently and occasionally in considerable numbers.
Very often the oil globules of these forms gave the contents a bright red colour.

5. In the eastern end of Lake Erie one of the most important food organisms
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 eastern 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.”

7. As is shown in the table for the longjaws (L. prognathus) these fish in
June, 1919, had fed practically entirely upon Ephemeridae (Ephemera simulans),
both adults and subimagoes. The importance of these insects as fish food 1s
thus further demonstrated. 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 related genus Hexagenia (Needham, 1920).*
This means that the subimagoes, as well as the imagoes, were taken at the
surface of the water by the ciscoes. The projecting lower jaw of these forms is
well suited to such surface feeding.

8. The following table, compiled from the food tables, shows the distribution
of the food organisms in the lake.

The outstanding points in the table are: I

(a) The absence of Mysis relicta from the western portion and the absence of
Daphnia pulex and D. retrocurva from the eastern portion. Further investiga-
tion, however, may show the presence of these species throughout the lake.

(b) Although only 43 gill net fish were examined, and the list of forms J=:
therefore, incomplete, yet the results are an indication of what would be expectt'd
in any large body of water, namely, that the shore waters contain a greater
number of species of food organisms than the more open waters. The gill net

*Needham, James G. 1920. Burrowing Mayflies of our Larger Lakes and Stream$:
Buli. U.S. Bur. Fish., Vol. XXXVI, 1917-18.
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fish were taken over 5 miles from shore while the pound net fish were taken
within 2 miles of shore.

‘(c) A comparison of the first two columns shows the possibility of there
being a greater number of species in the western part of the lake than in the
castern 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 importance of the
Qlankton fauna of our inland waters, and the necessity for a thorough quantita-
tive, qualitative and distributional investigation of these organisms, including

gal:tlcularly their relations to the production, distribution and movements of
sh,
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L. PROGNATHUS—LAKE ONTARIO DEEP WATER CISCO IN LAKE ERIE
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L. ONTARIENSIS—LAKE ONTARIO CISCO IN LAKE ONTARIO
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