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INTRODUCTION. 

During th e winter and spring of 1930, the International 

Fact-finding F isheries Commission for Lake Champlain secured 

about thirteen hundred yellow perch (Perca flavescens, Litchill). 

This collectio n was supplemented in the autumn of 1931 by over 

one hundred ad ditional individuals, so that somewhat more than 

fourteen hundr ed (1,418) specimens of yellow perch have been 

used in this a nalysis. 

Of the st omachs taken, only 877 contained food substances. 

The various co nstituents of the diet were determined as precisely 

as possible, b oth as to identity and quantity. The quantity used 

in this analys is is volume (in cubic centimetres), and was deter-

mined by the method of fluid displacement in alcohol, in small 

graduated cyli 

Sampling 

five major dis 

in the central 

districts, one 

area have been 

respective sub 

ions were made 

Southern 

nders. 

of the yellow perch population was carried out in 

tricts: two at the southern end of the lake; two 

portion; and one in the northern end. Of these 

of the central portions and also the northern 

subdivided into three. These districts and their 

divisions, together with the dates on Mich collect-

, are as follows: 

lake Champlain: 
Fort Ticonderoga (and Crown point) February 1930. 
Larabee's Landing 	 November 1931. 
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Central lake Champlain: 
Burlington 
Sand-bar bridge: Cowbanks 

Pike reef 
Milton shore 

Northern lake Champlain: 
Missisquoi bay: western 

eastern 
Sandy point 

February 1930. 

}February 1930. 

)April-Mdy 1930. 

The data collected during the winter fishery (February 1930) 

included the determinations of sex, length and weight of each 

specimen. deights were taken with a spring-balance, to the near- 

est quarter-ounce; total lengths were measured with a metal tape, 

in millimetres. The stomachs were removed,and segregated accord- 

ing to the size of fish - less than 6 inches; 6 to 7 inches; 7 
to 8 inche s; and so on. In the group from Larabee?s Landing 

(November 1931), 71 specimens were preserved whole, from which 

lengths, w eights and scale samples were taken subsequently, to- 

gether wit 

locality c 

group, tak 

secured - 

of 50 spec 

h the stomachs. The balance of the material from this 

onsisted of stomachs only. From the Missisquoi bay 

en in .xpril and May,1930, no lengths or weights were 

only the stomachs were removed from a maximum (usually) 

imens taken in each sample. 

1,-.FdATION IN THE FOOD OF PERCH kLOCORDING TO 6l -;.SON 	LOCALITY. 

ilthough identifications of food organisms were made as de-

tailed as possible for all groups - to genera whenever possible - 

yet in tabulating the results of the stomach analysis, chiefly 

the larger groups (phyla) have been used, though fish are listed 

by species, and insects by orders. For each region and subdivision 

thereof, a table has been prepared, listing the food organisms 

found in that region (Tables 1 to 11, . inclusive). The ouantities 



average amou 

differences t 

shewn in this 

least average 

investigated 

nt of food per stomach for each region. The seasonal 

o which reference has been made previously, are Nell 

table, for the regions in which the perch had the 

contents are those in which the winter fishery was 

- Fort Ticonderoga, Burlington and Sand-bar bridge. 

of the variou 

of these tabl 

by the first 

been prepared 

lake studied, 

yellow perch-

the four main 

3- 

s items consumed are indicated by the fourth columns 

es, and the "fishing effort" on the part of the perch, 

and second columns. Two summary tables (A and B) have 

to facilitate the comparison of all the parts of the 

Nith respect to the constitution of the diet of the 

In both these tables, the first four columns are for 

divisions (Burlington being omitted since only five 

full fish-sto machs were secured there). The succeeding columns in 

each table gi ve data for certain of the subdivisions depending in 

each table up on the available space and on the relative importance 

of the data f or the. different districts. In Table A, the orders of 

the food items in the different groupings is such that the dominant 

organism lead 

In inter 

from the pure 

this table, t 

exemplified b 

Missisquoi ba 

by Table C be 

Table C 

lake with res 

number with f  

s in each group. 

preting these data, it must be remembered that apart 

ly geographical nature of differences revealec in 

here are certain seasonal differences as well, as 

y the large amount of fish-eggs consumed in western 

y. This seasonal effect is also clearly illustrated 

low (average amounts per stomach). 

provides a comparison between various parts of the 

pect to: the total number of stomachs collected;the 

ood; the percentage of the full stomachs of the total 

collected; the total nmount of food in these stomachs; and the 



Table A. Summary of the principal items (per cent) in the stomachs of the lake Champlain yellowperch,together with the percentage of perch taking each principal item, 
and also principal fish and insects consumed. 

Ft.Tic- Larabee Sand-bar Missis- - Bla- Cow Pike Milton Jest East Lake- 
onderoga Landing bridge 	quoi bay ing banks reef shore Miss-Miss ,  wood 

ton 	 toi toi hatch- 
bay bay  ery  

Feb. 	Nov. 	Feb. 	_Lpr.-My Feb. Feb. Feb. Feb. Apr.- Apr.- Apr.- 
1930 	1931 	1930 	1930 	1930  1930  1930 1930 My 1 30 My_! 30 My 1 30 

(35b 	(88 	(77 	(351 	15 	(3 	(34 -T40 -(231 -Q-7----T110 --  

perch) 	perch) perch) 	perch) perch) perch) prch.)pch.)pch)  pch) pch.) 

(1) 	(2) 	(3) 	rafy 	--(51— 	-T67 	TII 	7) (9)  (10) 	(lir  

Item. 

Percentage of perch that consumed the principal foods in the diet. 

Insects 
Fish 
Crustaceu 
Molluscs 
Fish eggs 

87 61 69 
40 53 34 
23 2 22 
2 10 1 

44 	80 	100 	35 
19 	20 	-- 	38 
8 	60 	 35 

50 
53 

	

95 41 	70 	41 

	

33 20 	41 	10 
13 	8 	30 	3 

	

3 36 	30 	16 

	

-- 42 	15 	86 

Alder-flies 
Dragon-flies 
Caddis-flies 
----_-_-_-__ 

6 
04' 

3 u-  

1 
1 

-- 
1 

-- 

Fish 
Insects 

Mollusc 
Fish eggs 	 -- 	 47 	-- 	-- --  33 	3 	79  

i-ereatuge (by volume) of the principal fish consumed and identified. 

Tesselated darter 	2 	6 	18 	2 	15 	 26 	11 	2 	1 	1 

Smelt 	 1 	-- 	19 	 16 	21 -- 

Trout-perch 	 -- 	42 	 16 	 31 	5 
Silvery minnow 	27 	-- 	 1 	 -- 

Spot-_tail minnow 	 1 	-- 	1 	-- 	-- 	 2 	-- 

Percentage (by volume) of the principal insects consumed and identified. 

May-flies 

	

20 	11 	15 	 5 2 

	

3 	5 	6 

	

6 	100 	5 	2 
1 1 

Percentage (by volume) 

62 	75 	73 
30 30 	20 	17 
7 	1 	9 
1 	4 	1 

of the principal items in the diet. 

	

26 	15 	-- 	79 	68 42 	29 	4 1 

	

13 	20 	100 	6 	25 11 	41 	8 4,  

	

3 	65 	-- 	14 	5 	5 	7 	dc 1 

	

5 	 1 	6 	5 	2 

0*  0*  

True flies 

 
1 0* 

	

3 	 1 
6 	 5 	28 	1 
2 	__ 	__ 	1 	1 	2 	5

*  
1 

0* 	3 	__ 	 __ 	0* 	0 	0*  

*Value less than 0.5 per cent. 



Table 13: Summary of the stomach contents (food organisms only) of perch from various regions of 
Lake Champlain investigated. 

(For 
each locality,column one gives the percentage of total number of stomachs,the second the percentage total 

food consumed in that locality).  

Food. 	 Fort 	Lar&beets :;and-bar Missisquoi Pike Missisquoi Missis- 	Miss's- 

(Non-food is not included in this table, Ticond- Landing 	
bridge bay(whole) reef bay-west 	quoi 	quoi 

for reasons of space) 	 eroga 	 bay-east bay-Sandy Pt 
(Feb., Nov., 	(Feb., -April-May, [Feb. (..t.pi171-Lay (iLpFTFLITTETITF.--My. 

__1_92!)) 	1931) 	1 30) 	1 30) 	lt30)  1930) 	1030) 	1930)  

TIT7c2)(1) (2) (1)  12) (1) (  ) 	(1)  2)  (IT1-27-717- (71--  (1) t2)  
.... 

0000 000 ... ... ••• •••• 0.3 0.0 	.... u.4 U.0* .... 0000 ••10• 0000 

Flatworms (Planaria)  
,i.nn 	 ,: elids (leeches,e_rthicr.,etc.) 	0.3 0.1 ... ... 1.3 0.3 0.3 0.1 	0400 3 . 7 0.6 .000 

7 0.09 2 29.6 6 5.0 2 8.1 8  ? 	
* 

2303 o.8 2.2 0.722.1 9.0 8.1 3.3 35.5 13.. 	5.9.. . 
Crustace ,... (crayfish,etc.) 	

.... 

Insects 
	

86.8)0.501.420.)u8.816.8 44.013.3 35.3 5.841.410.6 70.4 41.1 40.9 8.4 

(alder-flies) 	 47.8 j.910.2 0.6 7.8 U.7 3.8 U.3 	.... .... 3.0 0.3 11.1 0.8 3.0 0.1 
ptera  

Ephemerida (may-flies) 	 70.820.445.210.863.614.9 28.4 4.5 26.5 4.828.6 3.2 48.1 4.8 22.7 b.2 

Ocon,t ,  (ar6on-flies) 	 1.4 U.3 /.4 1.1.... ... 	5.7 t.0 	... .... 5.1 4.7 26.0 28.4 1.8 0.7 

lielapter,  (bugs) 0.3 u.e... ... ... ... 	 ... .... 000 000 0000 0000 0000 0000 

Coleoptera (beetles) 	 0000 000 000 000 000 000 	008 00e 	
00011 0000 1100 00* 3.7 	1.1 	1.8 	0.1 

Trtchopter, (caddis-flies) 3.4 3.1 ;.7 1.4 3.9 1.1 12.9 2.1 	2.9 041710.7 2.1 11.1 5.3 18.2 1.2 

Diptera (midgets,mosuitoes,etc.) 	0.3 0.0* ... ... ••. ••• 4.6 0.1 	.... .... 5.1 0.1 14.8 0.1 0.9 0.0* 
 1 

Insect remains 3.1 0.62.0 6.5 9.1 0.1 3.5 0.1 	5.9 0.2 3.0 0.1 11.1 0.5 2.7 0.0*  \J-i 
Molluscs (clams, snails, etc.) 	 2.2 0.810.0 3.7 1.5 0.0 30.0

/
4.7 .... ....36.3 6.3 29.6 

Fish eges 	 .... ... ... ... ... 000 55044b08 	0000 004042033208 14.8 	
3: 41 g .4.i. 

79
2.1  
.5 

fish 	 39.661.53:).475.233.872.6 12.625.8 )8.4 79.020.141.7 40.8 28.5 	
... 

1.. ... 	30:. 
 

Pa' 	

83 

Osmerus Laord-Ax (smelt) 	 1.7 6.7 ... ... 6.518.5 . 000 4100 	 '.9 15.9 ... ... .... 
Notros huaTOnius  (:,pot-t.111 minnow) .... ... 1.1 0.6 ... . . . 	U.5 1.0 	.... .... U.4 1.8 .. 00 0000 

Notropia atherinoide (lake shiner) 	0.3 1.0 1.1 4.7 ... 000 	0000 	000 	0000 	0000 	000 	0110 	01.110 	0000 	00.0 
	0000 

Notropis cornutus -TCommon shiner) 	0.3, 0.9 ... ... ... 

	

. ... 5.7 2.2 
000 000 0000 000 	0.00 0.441 SOO 	..e4. OW 	 1. 

	

.0. 	0 ,000 	0000 

... Notropis  voluce11us  (mimic zthinsr) 	 0.0 0000 000 	0.00 0000 000 000 0000 00e0 0000 
.... 

gYE6znathus rezEITY; (silvery minnow) 	13.527.0 ... ... 0.0 • • • 	U.8 0.8 	.... .... ... ... .... .... ..7 .7i)..1 
hyborhynchus notatus (blunt-nose mt.v) .... ... 2.2 6.2 ... ... 	 ..... .... ... ... .... .... .... .... 

?arcopais omiscom_yous (tro%lt- arci -,) 	.... -.10.242.2 	 ).716.3 • 	.... ... 	... 	 .. 	 4 • ,; 	.... 	..... 
1.4 1.1 1.1 1.5 	

8.131.4 7.4 

2erca fldvesEens ffiillow perch) 	 ... ... 0000 0 ,00 	0000 0000 000 000 0000 0000 ***0 0.0* 

Psiana caprodes (loc p  e  r c h  ) 	 .... ... 2.2 4.1 ... ... .... 000 	OP00 0000 0.0 000 0000 4000 Oa" 0..0 

Ta-toguster copelandi (U r-I celand ' s Or.). ... 1.i 0.3 ... O .. W.  ... 	.... .... ... ... W.  .... .... "I'  

E6Teosoma nfgrum (tesael_ited darter) 	3.7 2.310.2 b.4 9.117.6 5.0 1.6 11.6 25.9 3.0 2.2 3.7 0.7 2.7 0.8 

Ler:omis sibbosus (sunfish) 	 2.0 1.6 1.1 0.8 ... ... .... .•• 	••.• ••.• ••• ••• .... .... .... .... 
Centrarchra remains 	 1.7 2.6 ... ... ... ... .... . . . . 	. .  .  .  • . .  .  . .  .  .  . .   0 	

....
•

000 0.0 000 0400 0000 0..0 00

GothaCotd (sculpin) .... ..• ... ... 2.6  3 	 5.9 	7.6 ... ... 0000 00.0 0000 

•imphibia (frogs) 	
21.324.4 7. 6.319.533.0 8.9 5.9 20.6 29.7 8.1 6.3 33.4 23.0 4.6 0.2 Fish remains 
0.6 0.4 ...I ... 9.1 0.7 1.1 0.8 	5.9 1.5 J.9 0.4 3.7 	3.5 	•0.9 0.4 

...1130,e .... ..• ... ... 1.3 0.1 11.0 4.1 	2.9 0.1 7.3 2.3 22.2 3.4 18.2 	6.7 
Food remains (unidentifiable)  

	

0.8 0.2 ... ... ... ..., 3.5, 1.1•..•• .... 3.4 0.8 18.6 	7.7 .... 

Value is less than U.U5 per cent. 



Table C. 

Number of stomachs 
with food 

Total number per cent 
of total 

Total amount 
of food 
(cubic 

centimetres) 

Average amount 
of food - per 
stomach;(cubic 
centimetres) 

Region 

456 
113 

356 
88 

78 
78 

268.7 
89.1 

0.75 
1.00 

14 5 36 0.7 0.13 
264 77 29 32.1 0.42 
571 351 62 618.3 1.67 

,418 877 62 1 , 0 08.9 1.1 5 

Fort Ticonderoga 
Larabeets Landing 
Burlington 
Sand-bar bridge 
Missisquoi bay 

Total or average 
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of Perch in late Fall and Winter (November and February) 

Fort Ticonderoga: This was the most southern of the areas in-

vestigated. A total of 456 stomachs was secured, of which 100 were 

empty. The detailed analysis of the results foe perch of this 

region is given in Table 1. Fish formed the great bulk of the food 

(62 per cent); insects were next (30 per cent); and Crustacea 

(seven per cent)were third. Of the identifiable 	fish, the silvery 

mihnog (Hybognathus regius) formed the major portion. Of the 

insects, may-flies (Hexagenia) and alder-flies (Sialis) were the 

most important. Insects, however, occurred more frequently in the 

 

fish; appearing in 87 per cent of the stomachs, whereas diet than 

 

only 40 per cent contained fish. 

In the Fort Ticonderoga region, the average content of food 

was 0.75 cubic centimetres, per stomach. As indicated in Table C 

 

was the best (judged by the average content of the 

of the three studied in the winter fishery. Only areas 

this area 

stomachs) 

sampled in the spring (Missisquoi bay) and autumn (Larabeets 

Landing) contained more food per stomach. 

An interesting difference was discovered between the samples 

taken on the New York side and a small sample taken from the 

Vermont s ide. In this latter sample, the percentage of Crustacea 

was as la rge as, or larger than any other component of the diet. 

This pred Dminance was due entirely to the abundance of a single 

form, nam sly the aquatic sow-bug (Asellus). In the later samples 

from the Vew York side this animal had been appearing in increas-

ing numbe rs, so that it may be significant that the sample from 

the Vermo nt side was the last from this region of the winter invest-

igation. Jelch (1935, p.341) reported Asellus as "numerically 



Table 1. _Jummary of stomach contents of 356 parch taken between 
February 19 and 26,1930,nesr Fort Ticonde•oga,New York. 
(100 stomachs of the 456 examined were empty; total amount 
of food consumed was 268.7 cubic centimetres; average 
amount per stomach was 0.75 cubic centimetres.) 

u) • 
4) .0 

0 
ct 

;-4 
CD 	• 

0 	.0 
•‘-i 	F-4 0 
.0 0 al 

E ^'C5 ^FA 
u) HO r--1 0 ra 0 0 v 0 
.0 0 Vii +) CI •H 0 0 +a 
0 0 
fx3 

-4-) 	W 
0 

4-) .0  0 0 
0 i 4-I Ca 

0 0 0) 

Item 4-1 
-P CS--I 

0 
4 )  0 	0 

C44 	0 4.) e4H a) 
-P CH 4-4 C---- 	0 	C.) 0 0 fa' 
U) 0 -'- 

U) 030)0) O U) 
CH a) 	t-g 0 \ -0 0 E a) .1 
0 cl tlf) r4"N 

cli..- 
ki.- ■ eN) 	;-4 	a) 
ctl - 4-) +) 

at 
4-,  +3  

0 
a) 

4-)  4 ) 	0 •r-I 03) 	•,-1 

-0 -0 0 CD a) 	0 ..,-1 	F-t cts 	4.-1 

F-1 0  
111 

0 ro 0 	4-3 	CI) 
a) 0 .0 

(1)  a) 
n.r,  
v.., 	1.-t 

a) E a)-p 
rl . 	erl 	r -1 	r■ ■-•-■ 	.t., 	 •-• 	 ...., 

a) 4-3  
0 0 

Food.. 

Annelids (leeches,earthworms,etc.) 1 0.3 0.1 0.02 
Crustacea 	(crayfish, 	etc.) 63 23.3 6.8 0.22 
Insects 309 86.8 30.3 0.26 
Neuroptera 	(alder-flies) 170 47.8 5.9 0.09 
Ephemerida (nay-flies) 252 70.8 20.4 0.21 
Odonata (dragon-flies) 5 1.4 0.3 0.13 
Hemiptera (bugs) 1 0.3 0.0* 0.05 
Trichoptera (caddis-flies) 12 3.4 3.1 0.70 
Diptera (midges,mosquitoes,etc.) 1 0.3 0.0* 0.02 
Insect remains 11 3.1 0.6 0.15 

Molluscs 	(clams,snails,etc.) 8 2.2 0.8 0.22 
Fish 141 39.6 61.5 1.17 
Osmerus mordax (smelt) 6 1.7 0.7 0.31 
Notropis atherinoides (lake shiner) 1 0.3 1.0 2,30 
Notropis cornutus (common shiner) 1 0.3 0.9 2.80 
Hybognathus regius (silvery minnow) 48 13.5 27.0 1.51 
Perca flavescens -fyellow perch) 5 1.4 1.1 0.61 
Boleosoma nigrum (tesselated darter) 13 3.7 2.3 0.48 
Lepomis gibbosus (sunfish) 7 2.0 1.6 0.60 
Centrarchid remains 6 1.7 2.6 1.16 
Fish remains 76 21.3 24.4 0.86 

Amphibia (frog) 2 0.6 0.4 0.57 
Food remains 3 0.8 0.2 0.15 

Non-food. 
(not included in above calculations-total 1.96 cubic centimetres) 

Parasites 	(tapeworms,etc.) 8 2.2 19.4 0.06 
Debris 	(stones,sticks,etc.) 17 4.8 80.6 0.09 

Less than 0.1 per cent. 



dominant at two times during the year, viz., in the spring and in 

the autumn." _A the time when this particular sample was taken, 

the weather had become very mild, and very rapid melting of the ice 

was taking place. 

Larabeets Landing: This point is in the Fort Ticonderoga and 

Crown point district, and so might have been included in that region. 

L-gorever, the difference in the season of the year when the sample 

was taken, made it desirable to give the data for the perch from 

Larabeets Landing separate treatment. The sample consisted of 113 

stomachs, of which 25 were empty. There was an even greater propor-

tion of fish than at Ticonderoga - in fact the percentage was one 

of the highest found. Fish made up 75 per cent of the diet; insects 

20 per cent; Crustacea 1 per cent; molluscs, chiefly Sphaeridae, 4 

per cent. Insects were found in 61 per cent of the stomachs; fish in 

33 per cent, and molluscs in 10 per cent. 

The variety of fish in the diet was also greater than at any 

other point, since 10 different species were identified. Of these, 

the trout-perch (Percopfis omiscomaycus) was the most abundant. Only 

in Missisquoi bay was this species found in perch stomachs, other 

than at Larabeets Landing. 

The average stomach content was 1.00 cubic centimetre, which 

value was more than that for any other locality except Ylissis:luoi 

bay. This large average stomach content is likely due to the seasonal 

differences (although see notes on Burlington area below), since the 

samples were taken at the beginning of November, when the waters were 

still fairly warm. 

Burlington: Only 14 specimens were secured from this region, of 

which only five contained food. The average stomach content of these 
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Item. 

4) 

• (i) 'ti 
4 0 
0 0 

0qA 
4-1  0 
O 

S CR 
0 

Ft H c.) 
a) 
ro 4 

C.) 
ci 

'4 0  

• 
ci) 

cti U 
4-3 	cri 
0 
-P 

ct--t 
0 

0 0 
bD 

4.) CO 
0 CO 

0 

0 0 
Iii F 

0 a) 

;-t 	Cf) 

0 a) 

+ •H +4 
0 4-) 
-P 	0 	;--4 

0 0 
C-4 0 ,0 
o -i-) 

0 0 
0 •1-1 
b0 Q Pi 	• 
CI 	Ord 
-P 0 	0 

CT) 
0 	• 0 In 
g-4 ON 4-1 0 
(1) CO 	0 
(xi 	0 

0  

0 
•r-1 	0 

-8 
rd 
0 CO 

0 0 
F-I 

0 0 
^ 

0 CO CO 
(I) 

	

;1 	a) 

0 	Cl) .1--1 
QOM 
cif 	F-4 

	

4-3 	a) 
Cl) 

a) +) 
0 0 

Food. 

Crustcea 	(crayfish, 	etc.) 2 2.2 0.7 0.33 
Insects 61 61.4 20.3 0.30 
Neuroptera (alder-flies) 9 10.2 0.6 0.05 
Ephemerida (may-flies) 38 43.2 10.8 0.25 
Odonata (dragon-flies) 3 3.4 1.1 0.32 
Trichoptera (caddis-flies) 5 5.7 1.4 0.40 
Insect remains 22 25.0 6.5 0.26 

Molluscs (clams,snails,etc.) 10 10.0 3.7 0.33 
Fish 33 33.4 75.2 2.00 
Notropis hudsonius (spot-tail minnow) 1 1.1 0.6 0.50 
Notropis atherinordes (lake shiner) 1 1.1 4.7 4.20 
Notropis volucellus (mimic shiner) 5 5.7 2.2 0.41 
Hyborhynchus notatus(blunt-nosed mien) 2 2.2 6.2 2.75 
Percopsis omiscomaycus 	(trout-perch); 9 10.2 42.2 4.17 
Perca flavescens17=ow perch) 1 1.1 1.5 1.30 
PerFina caprodes (log-perch) 2 2,2 4.1 1.80 
Oottogaster copelandi(Oopelandts darte 1.1 0.3 0.28 
Boleosoma nigrum (tesselated darter) 9 10.2 6.4 0.52 

1 1.1 0.8 0.68 Lepomis aibbosus (sunfish) 
7 7.9 6.3 0.80 Fish remains 

Non - food. 
(not included in above calculations-total 1.28 cubic centimetre) 

Debris (stones,sticks,etc.) 	 16 	18.2 	100.0 	0.08 

Table 2. Summary of stomach contents of 88 perch taken between 
October 30 and November 9,1931,near Larabee's Landing, Vt., 
and Crown point, N.Y. (25 stomachs of the 113 examined were 
empty; total amount of food consumed was 89.1 cubic centi-
metresi.  average amount per stomach was 1.00 cubic centimetres). 



five (0.13 cubic centimetres) was also the least, excepting only 

the Cowbanks area. 

In both the Burlington and the Cowbanks areas, the 100-foot 

contour is close to shore. In the Ticonderoga-Crown point area, 

and in Missisquoi bay no depth as great as 50 feet occurred, and 

most of the deepest water is about 25 feet. This lack of shallow 

 

possibly may be a contributory factor to the small yield of 

- and also possibly to the apparently small amount of food 

stomachs. 

water 

perch 

in the 

Another factor of some importance is the manner of capture. 

In both Missisquoi bay, and at Larabee's Landing, in which regions 

the gr 

method 

eater amounts of food per stomach (average) were found, the 

of capture was by seine. In the winter fishery, angling was 

the only method available. _1.t Cowbanks some perch were observed to 

itate the stomach contents partially or completely, and many 

hs were found everted when examined for analysis. 

he small proportion of fish (15 per cent) in the stomach con-

is noteworthy. The stomachs from only one other area had less, 

the Lakewood hatchery region, where fish eggs made up 79 per 

f the stomach contents. xt Burlington, the most important 

sms were Crustacea, which formed 65 per cent. The fresh-water 

(Mysis relict ), a form found nowhere else in perch stomachs 

e Champlain was dominant. Insects formed 20 per cent of the 

t 	a value about the same as that for most other localities. 

d-bar bridge: The area selected for investigation was at 

regurg 

stomac 

T 

' tents 

namely 

cent o 

organi 

shrimp 

of lak 

conten 

San 

Cowbanks, just north of the western end of the Sand-bar, which was 

the lo cation of an important winter fishery for smelt. The catch of 

yellow perch at Cowbanks, which was incidental to the smelt fishery, 
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Mae 3. Summary of stomach contents of five perch taken 
February 19, 1930, off Rocky point, near Burlington, Vt. 
(10 stomachs of the 14 examined were empty; total amount 
of food consumed was 0.65 cubic centimetres; average amount 
er stomach was 0.13 cubic centimetres). 
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Insects 80.0 20.0 
Neuroptera (alder-flies) 20.0 3.1 
Ephemerida (may-flies) 40.0 6.2 
Diptera (midgets, mosquitoes,etc.) 20.0 3.1 
Insect remains 20.0 7.7 

Fish (Boleosoma nigrum:tesselated darter) 20.0 15.4 
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had been s 

supra - Bu 

were made, 

reef, 4 mi 

o unsatisfactory - only 21 specimens in five days (of. 

rlington) that visits to two neighbouring fishing grounds 

where perch fishing was reputed to be better. At Pike 

les northward, a sample of 145 yellow perch was secured, 

and the da y following,on the Milton shore, 24 miles to the eastward, 

9b perch were obtained. 

epar ate tables have been prepared illustrating the differences 

between th e three grounds, which seem great when one considers how 

close toge ther the three localities are situated. A composite table 

for the whole region has also been prepared. Thus there are four 

tables for the sand-bar bridge area. Insofar as the amounts and 

frequency of occurrence of food are concerned, the comparison may 

be made most easily by means of Table A (page 4) columns 6,7 and 8. 

At Cowbanks, only insects were found in the stomachs. At the other 

two points, fish formed more than half of the contents. On the 

Milton shore fish comprised 68 per cent; insects 25 per cent; and 

Crustacea 5 per cent. At Pike reef, fish formed an even greater 

proportion (79 per cent), but Crustacea were second at 14 per cent. 

The crayf .sh (Cambarus) was the dominant crustacean. Insects were 

reduced to the comparatively low value of 6 per cent. Of the fish 

found in the stomachs from this region, the tesselated darter 

(Boleosoma nigrum) and the smelt (Osmerus mordax) were found in 

about equal proportions from both Pike reef and the Milton shore. 

A sculpin (Cottid) found in two stomachs from Pike reef, was found 

nowhere else in the present investigation. At the Milton shore, 

there was also a fishery for whitefish (ciscoes - Leucichthys artedi). 

The average amount of food per stomach for the entire region 

was 0.42 cubic centimetres; the least of the three was 0.08 cubic 

centimetres, at Cowbanks; and both Pike reef and Milton shore were 
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ale 4. Summary of stomach contents of 77 perch taken between 
February 15 and 22, 1930, near the Sand-ba• bridge,South 
Hero, Vt. (187 stomachs of the 264 examined were empty; 
total amount of food consumed was 32.1 cubic centimetres; 
average amount of food per stoliwch was 0.42 cubic centimetres). 
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Table 5. 6ummary of stomach contents of 3 perch taken between 
February 15 and 18, 1950, at Cowbanks, South Hero, Vt. 
(18 stomachs of the 21 examined were empty; total 
amount of food consumed was 0.19 cubic centimetres; 
average amount of food per stomach was 0.08 cubic 
centimetres).  
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6ummary of stomach contents of 34 perch, taken on 
February 21, 1930, from Pike reef, Grand'Isle, Vt. 
(111 stomachs of the 145 examined were empty; 
total amount of food consumed was 14.5 cubic centimetres; 
average amount of food•per stomach was 0.43 cubic 
centimetres).  
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le 7. Summary of stomach contents of 40 perch taken on 
February 22 , 

1930, near Milton (Sand-bar bridge), Vt. 
(58 stomachs of the 98 ex5mined were empty; total 
amount of food consumed was 17.4 cubic centimetres; 
average amount of food per stomach was 0.43 cubic 
,,,...„-----,. 
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Food. 

iamelids (leeches, earthworms, etc.) 1 
Crustacea (crayfish, etc.) 	 5 
Insects 	 38 
Neuroptera (alder-flies) 	 6 
Ephemerida (may-flies) 	

7 

Trichoptera (caddis-flies) 	 2 
Molluscs (clams, snails, etc.) 	1 
Fish 	 3 
Osmerus  mordax (smelt) 	 3 
Boleosoma75.71..um  (tesselated darter)3 

Fish remains 	 8 

Non - food. 
(not included in above calculations - total 0.20 cubic centi- 
metres) 

rasites (tapeworms, etc.) 1 	2.5 I 100.0 0.20 
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,with 0.43 cubic centimetres. The very high proportion of 

omachs (Table 0), many of which were completely everted, 

oned above,is probably of considerable significance, and 

o be due entirely to the method of capture. 

mentioned previously,an explanation at least in part for 

the same 

empty st 

as menti 

seemed t 

xS 

the poor fishery at Cowbanks might be the rapid deepening of the 

water,for the 100-foot contour comes in close to the shore at this 

locality . At Pike reef,shoal water (less than 50 feet) extends for 

considerable distances in all directions,except southwards. While 

the 100-foot contour also comes quite close to the Milton shore,it 

seems possible that this district may be influenced by the extensive 

shallows on the north side of the Sand-bar bridge,through the pre- 

vailing winds. Analysis of weather records (Monthly Weather Review, 

Climatological data) for the eight years 1932 to 1939 inclusive re-

veal that the prevailing direction of the wind at Burlington has 

been southerly for 82 per cent of the months. It was north-west for 

oer cent. So far as known,all of the best samples (in numbers 

and stomach contents) were taken in shallow waters. 

Summary of fall and winter observations: A considerable variation 

the food of the perch may be noticed among thd regions investigated 

ouring the winter fishery (see Table B). The may-fly hexagenia was 

ubiquitous and the only form common to all regions. The predominant 

fish in the districts at the south end were, in February the silvery 

minnow (Hybognathus reius) and in November the trout-perch (Percop-

sis omiscomaycus). In the Sand-bar bridge area,the tesselated darter 

(Boleosoma nigrum.) was the most important with the smelt (Osmerus 

mordax) next. The aquatic sow-bug (Asellus) occurred at the south 

end, and in the Sand-bar bridge area,as did also the crayfish 

E;ambarus), but Asellus was important in the south, Cambarus at the 
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:Le 8. Summary of stomach contents of 371 perch,taken between 
April 25 and May 20, 1930, in Missisquoi bay, Quebec,
and Lakewood, Vt. (220 stomachs of the 571 examined 
were empty; total amount of food consumed was 618.3 
cubic centimetres; average amount of food per stomach 

_, cubic was 
 

centimetres. 
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Flatworms (Planaria) 
.innelids (leeches, etc.) 
Orustacea (crayfish, etc.) 
Insects 
Neuroptera (alder-flies) 
Ephemerida (may-flies) 
Odonata (dragon-flies) 
Coleoptera (beetles) 
Trichoptera (caddis-flies) 
Diptera (midges,mosouitoes,etc.) 
Insect remains 

Molluscs (clams,snails,etc.) 
Fish eggs (chiefly pike-perch) 
Fish 
Notropis hudsonius (spot-tail minnow) 
Hybognathus reoius (silvery minnow) 
Percopsis omiscomaycus (trout-perch) 
Boleosoma nigrum rtesselated darter) 
Fish remains 

limphibia (frogs) 
Algae 
Food remains 

1 0.3 0.0* 0.02 
1 0.3 0.1 0.40 

30 8.1 3.3 0.68 .  
63 44.0 13.3 0.51 
14 3.8 0.3 0.12 
05 28.4 4.5 	0.27 
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43 11.6 4.1 0.59 
13 3.5 1.1 0.62 
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(not included in above calculations-total 45.3 cubic centimetres) 

)ebris (sticks,stones,etc.) 	
11138 

 

* Value is less than 0.05 per cent. 

38.8 1100.0 	I 0.33 
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Table 9. ',.urrimary of stomach contents of 234 perch, taken between 
April 28,and May 20,1930; on the western shore of Missisquoi 
bay, %uebec. (157 stomachs of the 391 examined were empty; 
total amount of food consumed was 309.5 cubic centimetres; 
average amount of food per stomach was 1.32 cubic centi-
metres. 
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Food. 

Flatworms (Planaria) 
Orustacea (crayfish, etc.) 
Insects 
Neuroptera (alder-flies) 
Ephemerida (may-flies) 
Odonata (dragon-flies) 
Trichoptera (caddis-flies) 
Diptera (midges,mosquitoes,etc.) 
Insect remains 

Molluscs (clams,snails,etc.) 
Fish eggs (chiefly pike-perch) 
Fish 
Notropis hudsonius (spot-tail minnow) 
Percopsis omiscomaycus (trout-perch) 
boleosoma migrum (tesselated darter) 
Fish remains 

Amphibia (frogs) 
Agae 
Food remains 

1 0.4 0.0 *  0.02 
19 8.1 5 .0 0.81 
97 41.4 10.6 0.34 

7 3.0 0.3 0.13 
67 28.6 3.2 0.01 
12 5.1 4.7 1.25 
25 10.7 2.1 0.12 
12 5.1 0.1 0.03 

7 3.0 0.1 0.03 
85 36.3 6.3 0.23 

99 42.3 32.8 1.02 
47 20.1 41.7 2.74 
1 0.4 1.8 5.50 

19 8.1 31.4 5.11 
7 3.0 2.2 0.97 

19 8.1 6.3 1.02 
2 0.9 0.4 0.68 

17 7.3 2.3 0.42 
8 3.4 0.8 0.32 

Non - food. 
(not included in above calculations-total 18.7 cubic centimetres) 

     

39.3 1 100.0 	1 0.20 
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* Value is less than 0.05 per cent. 



ale 10. urnmary of stomach contents of 27 perch, taken between 
April 25 and May 17, 1930; on the eastern shore of 
Missisquoi bay, . uebec. (20 stomachs of the 47 examined 
were empty; total amount of food consumed was 72.0 cubic 
centimetres; average amount of food per stomach was 
2.7 cubic centimetres.  
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F o o d. 

Annelids (leeches,earthworms,etc.) 1 3.7 0.6 0.40 
Crustacea (crayfish, 	etc.) 8 29.6 6.9 0.62 
Insects 19 70.4 41.1 1.55 
Neuropte•a (alder-flies) 3 11.1 0.8 0.19 
Ephemerida (may-flies) 13 48.1 4.8 0.27 
Odonata (dragon-flies) 7 26.0 28.4 2.92 
Coleoptera (beetles) 1 3.7 1.1 0.80 
Trichoptera (caddis-flies) 3 11.1 5.3 1.28 
Diptera (midges,mosquitoes,etc.) 4 14.8 0.1 0.02 
Insect remains 3 11.1 0.5 0.12 

Molluscs. 	(clams,snails,etc.) 8 29.6 5.4 0.60 
Fish eggs (chiefly yellow perch) 4 14.8 3.1 0.56 
Fish 11 40.8 28.5 1.87 
Percopsis omiscomaycus (trout-perch) 2 7.4 4.9 1.75 
Ea-cosoma nigrum (tesselated darter) 1 3.7 0.7 0.50 
Fish remains 9 33.4 23.0 1.83 

Amphibia (frogs) 1 3.7 3.5 2.50 
Algae 6 22.2 3.4 0.40 
Food remains 5 18.6 7.7 1.11 

N-on-foo d. 
(not includdd in ab ove calculations - total 3.96 cubic centimetres: 

.Debris 	(sticks,stones,etc.)  3 11.1  100.0  1.32 
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Table 11. Summary of stomach contents of 110 perch, taken between 
April 30 and May 11, 1930, at Sandy point (Lakewood 
hatchery), West Swanton, Vt. (43 stomachs of the 153 
examined were empty; total amount of food consumed was 
236.7 cubic centimetres; average amount of food per 
	 stomach was 2.00 cubic centime es)  

0 
0 

H 

O 4 
4-)  0 

:11 

O 0 
4-3  

O W 

Ti 4-4 
-P 

" 
0 0 

p,-- 

F o o d. 

Crustacea (crayfish, 	etc.) 3 2.7 0.0* 	0.02 
Insects 45 40.9 8.4 0.44 
Neuroptera (alder-flies) 4 3.6 0.1 0.06 
Ephemerida (may-flies) 25 22.7 6.2 0.58 
Odonata (dragon-flies) 2 1.8 0.7 0.85 
Coleoptera (beetles) 2 1.8 0.1 0.16 
Trichoptera (caddis-flies) 20 18.2 1.2 1.42 
Diptera (midges, mosquitoes, etc.) 1 0.9 0.0* 0.04 
Insect remains 3 2.7 0.0* 0.11 

Iolluscs(clams, 	snails, etc.) 18 16.4 2.1 0.27 
Fish eggs (chiefly pike-perch) 95 86.3 78.5 1,96 
Fish 
Notropis hudsonius (spot-tail minnow) 

11 
1 

10.0 
0.9 

3.8 
0.3 

0.82 
0.80 

3 2.7 2.1 1.63 hybognathus re ius (silvery minnow) 
3 2,7 1.2 1.42 Boleosoma nigrum 	tesselated darter) 
5 4.6 0.2 0.09 Fish remains 

Amphibia (frogs) 1 0.9 0.4 1.00 
Algae 20 18.2 6.7 0.79 

Non-foo d. 
(not included in above calculations-total 22.6 cubic centimetres) 

Debris 	(sticks, 	stones, 	etc.) 
1 

41 37.3 100.0 	10.55 

* Value less than 0.05 per cent. 
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Sand-bar bridge. The fresh-water shrimp (Mysis relicta) formed 

'early 100 per cent of the stomach contents at Burlington. 

Food of Perch in the Spring (April and May) 

Missisquoi bay: The Missisquoi bay region has been subdivided 

into three areas, in which the stomach contents of perch differ 

strikingly. These subdivisions are: (i) the western, (ii) eastern 

shores of the bay proper, and (iii) Sandy point (Lakewood hatchery) 

at the entrance to the bay. All stomachs for the study of the food 

of perch in the spring were collected in the Missisquoi bay region 

by a 40-rod seine, requiring a windlass and a horse for hauling 

'except in the Pike river, included with the eastern shore grounds, 

here a smaller seine had to be used. In any haul, if the perch were 

less than 50 in number, the whole lot was taken, but usually not 

:ore than 50 were taken, no mutter how large the haul. On the western 

shore, samples mere obtained from the seining grounds of Desranleau, 

Miller and Bullock (though no perch was taken at this latter ground). 

r. the eastern shore, hauls were made in the Pike river, at the sein-

'qg grounds of zones, and Lariviere, and by night-line set off 

llillipsburg. At Sandy point, hauls were made about the hatchery and 

) across on the :past Alburg shore. 

The chief source of perch from the western shore was Desr nleauts 

grounds, where eight hauls were made; two more hauls were made from 

-,he near-by grounds of 	The most important difference in the 

diet of the yellow perch in Missisquoi bay as compared to other loc-

alities is shewn by these samples, particularly the earlier ones from 

,esranleauts (April 28 to May 1 inclusive), and those taken at Sandy 

This peculiar feature is the high content of fish eggs, un- 

tedly the eggs of the dare or pike-perch (Stizostedion vitreum). 
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in some samples, this content was as high as 80 per cent, with an 

average of 33 per cent for all samples taken on this shore (Table 9). 

By May 7, the amount of eggs had fallen to about 2 per cent, and by 

mid-May, no more eggs were found. 

This high proportion of eggs naturally replaced other more 

staple components of the diet. Thus, fish comprised 42 per cent, and 

insects 11 per cent, both of which figures are lower than the general 

average for the lake. The high proportion of molluscs (chiefly gast- 

repods - snails) and of non-food (bits of straw,etc.) is of consider- 

interest, because the pike-perch eggs are adhesive when first 

shed. Possibly, for a similar reason, algae formed an exceeeingly 

able 

high 

berg 

proportion of the stomach contents, although Pearce and Achten-

(1920) sheaved a definite increase in algal food for the yellow 

also 

this 

sed 

with 

Welch,1935,page 302). Algae might be included as non-food in 

analysis, since their abundance in the stomach contents incre-

at the same time as items listed as "debris'', and this coincided 

the great increase in egg consumption. Furthermore, only in the 

perch of Lake Mendota and Lake dingra about the end of zpril (see 

Burlington and 6and-b r bridge areas was there no debris (Tables 3-7, 

incl.), and those regions with the highest egg content had the high- 

est debris (Tables 8,9,and 11). Other localities had intermediate 

quantities (Tables 1,2,and 10). However, algae appeared in the stomach 

contents of the sand-bar bridge region, and were present in a higher 

percentage of the stomachs from the eastern shore of Missisquoi bay 

(Table 10) than of those from the western shore. In a letter to the 
IQL 

writer, Dr. J.Van Oosten suggested that even if so taken (as debris), 

the algae_ may,have food value..Pearse and _1.chtenberg (1920) had in- 

eluded algae as food, so for these several reasons, it seemed best to 

include these organisms as food, in this analysis. 
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The average content of the stomachs of perch fron this shore 

41P1ras 1.32 cubic centimetres. The list of fish in the diet is inter-

esting because the trout-perch (Percopsis omiscomaycus), as at 

Larabee's Landing, was the most important food species. Other 

organisms of importance, especially after the fish-eggs had dis-

appeared were the crayfish (Cambarus) the may-fly (Hexagenia), the 

snail (Physa), and the tesselated darter (Boleosoma nigrum). 

Because it was conveniently located for operations from the 

ase at Phillipsburg, we attempted to follow any changes in the 

fishery by daily seine hauls at none's grounds, on the eastern shore, 

north of Phillipsburg. No large number of fish was ever secured by 

this means (total of 13 yellow perch), so for this reason the ground 

was abandoned. A night-line at Phillipsburg yielded several fish,and 

one haul south of Phillipsburg gave one. In all, 47 perch (20 of the 

stomachs were empty) make up the total for this shore, compared with 

371 for the western shore, and 153 for Lakewood. 

The relatively high insect content of the stomachs (41 per cent) 

is of interest. Fish-eggs were a minor item in these stomachs (3 per 

cent), and was made up entirely of yellow perch eggs. Fish comprised 

only 29 per cent, of which the trout-perch (Percopsis omiscomaycus) 

made up the greater part. Both Crustacea and molluscs (5 per cent each) 

were present in unusually high proportions. The average stomach content 

of 2.67 cubic centimetres was the greatest for any of the regions or 

subdivisions investigated in lake Champlain. 

Four groups of yellow perch were secured about Sandy point - a 

total of 153 perch being taken. A comparison of the stomach contents 

of these fish with other Missisquoi bay groups is most interesting. 

One group (taken on May 11) is of particular interest, for on that 

day large quantities of dead pike-perch eggs were being siphoned 
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of perch consuming principal foods; percentage of 
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26 

Percentage of perch that consumed the principal foods ir the diet. Item 

Insects 
Fish 
Crustacea 
Molluscs 

74 87 81 67 61 
16 22 32 47 64 
11 11 15 32 29 
11 5 3 1 5 

5 0 
25 
50 

Percentage (by volume) of the principal items in the diet. 

Fish 
Insects 
Crustacea 
Molluscs 

Tesselated darter 
Smelt 
Trout-perch 
Silvery minnow 
Notropis spp. (shiner) 

May-flies 
Alder-flies 
Dragon-flies 
Caddis-flies 

* Value less than 0.5 per cent. 



Average content per stomach (cu.centtre) 

Item 
Annelids (leeches,earthworms,etc.) 
Crustacea (crayfish, etc.) 
Insects 
Neuroptera (alder-flies) 
Ephemerida (may-flies) 
Odonata (dragon-flies) 
Hemiptera (bugs) 
Trichoptera (caddis-flies) 
Diptera (midges,mosquitoes,etc.) 
Insect remains 

Molluscs (clams,snails,etc.) 
Fish 
Osmerus mordax (smelt) 
Notr&-Ys atherinoides (lake shiner) 
Notrop s cornuaii-rFamon shiner) 
Notropis volucellus (mimic shiner) 
Hybognsthus regius (silvery minnow) 
Perco 	omiscomaycus (trout-perch) 
Perca flavescens (yellow perch) 
Percina caprodes (log-perch) 

Boleosoma nigrumWigselated darter) 5.3 
Lepomis ebbosus (sunfish) 

00.• 

Centrarchld remains 
0040 

Cottid (sculpin) 
0000 

Fish remains 	 5.3 
Amphibia (frogs) .... 
Algae .... 
Food remains .... 

Cottogaster copelandi (Copeland's Or)... 

5 .3 
10.5 
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21.1 
58.0 
.... 
000. 
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10.5 
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15.8 

able E. Summary of the stomach contents (food organisms only) for various length-groups of 
perch taken in the lake Champlain investigation. (For each length-group the first 
column (1) gives the percentage of the total number of stomachs with each class of 
food; the second column (2) gives the percentage of the total amount of foo ldib ( le) t iirloalrimmn) Less 
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crayfish, etc.) 
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a (may-flies) 
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volucellus (mimic shiner) 
nigrum  (tesselated darter) 
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1 	5.3 	2.8 	0.10 

	

2 	10.5 	3.4 	0.06 

	

14 	73.6 	71.1 	0.18 

	

4 	21,1 	22.0 	0.20 

	

11 	58.0 	22.4 	0.08 

	

1 	5.3 	8.9 	0.32 

	

2 	10.5 	17.8 	0.32 
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Table 12. Summary of stomach contents of 19 
inches long. (5 stomachs of the 2 
total amount of food consumed was 
average amount per stomach was 0. 

perch, less than 6 
4 examined were empty; 
3.6 cubic centimetres; 

19 cubic centimetres). 
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Table 13. Summary of stomach contents of 109 perch, 6.0 to 6.75 
inches long. (101 stomach of the 210 examined were empty; 
total amount of food consumed was 43.7 cubic centimetres; 
average amount rer stomach was 0.40 cubic centimetres). 

Item 
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 c
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b
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p
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m
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F o o d. 

Crustacea (crayfish, etc.) 12 11.0 1.4 0.05 
Insects 95 87.0 34.9 0.16 
Neutoptera (alder-flies) 51 46.8 8.1 0.07 
Ephemerida (may-flies) 74 67.9 19.7 0.12 
Odonata (dragon-flies) 2 1.8 0.5 0.11 
Trichoptera (caddis-flies) 4 3.7 0.8 0.08 
Insect remains 10 9.2 5.9 0.26 

Molluscs (clams, 	snails, etc.) 5 4.6 1.1 0.10 
Fish 24 22.0 62.6 1.16 
Notropis volucellus (mimic shiner) 2 1.8 1.9 0.42 
Hybognathus regius (silvery minnow) 7 6. 4  14.2 0.90 

2 1.8 11.1 2.45 Percopsis omiscomaycus (trout-perch) 
1 0.9 6.0 0.28 Percina caprodes (log-perch) 
1 0.9 0.6 0.28 Cottogaster copelandi (Copeland's darter) 
5 4.6 6.0 0.53 Boleosoma nigrum (tesselated darter) 
1 0.9 1.6 0.70 Lepomis gibbosus (sunfish) 

11 10.0 21.3 0.86 Fish remains 

Non-food. 
(not included in above calculations-total 0.64 cubic centimetres) 

Parasites (tapeworms, round-worms,etc.) 	1 	0.9 	31.3 	0.20 
Debris (sticks, stones, etc.) 	 II  6 	5.5 l 68.7 	0.07 
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Table 14. Summary of stomach contents of 203 perch, 7.0 to 7.75 
inches long. (125 stomachs of the 328 examined were empty; 
total amount of food consumed was 126.1 cubic centimetres; 
average amount per stomach was 0.62 cubic centimetre s.  
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F o o d. 

Crustacea (crayfish, etc.) 30 14.8 8.o 0.34 
Insects .64 80.8 29.6 0.23 
Neuroptera (alder-flies) 80 39.4 7.1 0.11 
Ephemerida (may-flies) 32 64.4 20.4 0.19 
Odonata (dragon-flies) 2 1.0 0.6 0.38 
Hemiptera (bugs) 1 0.5 0.e 0.05 
Trichoptera (caddis-flies) 4 2.0 0.7 0.23 
Diptera (midges, mosquitoes,etc.) 1 0.5 0.0* 0.05 
Insect remains 7 3.4 0.7 0.13 

Molluscs (clams,snails o etc.) 7 3.4 3.0 0.55 
Fish 65 32.0 59.1 1.15 
Osmerus mordax (smelt) 7 3.4 4.2 0.77 
Notrop s atherinoides (lake shiner) 1 0.5 1.8 2.30 
Notropis cornutus (common shiner) 1 0.5 2.2 2.80 
Notropis volucellus (mimic shiner) 1 0.5 0.3 0.40 
Hybognathus regius (silvery minnow) 17 8.4 15.3 1.13 
Percopsis omiscomaycus (trout-perch) 5 2.5 16.7 4.20 
Peres tlavescens (yellow perch) 2 1.0 0.7 0.43 
NYETila caprodes (log-perch) 1 0.5 0.8 0.97 
ETRiTiala nigrum (tesselated darter) 13 6.4 5.7 0.56 
Centrarchid remains 2 1.0 1.2 0.78 
Fish remains 26 12.8 10.2 0.50 

Amphibia (frogs) 2 1.0 0.2 0.11 

N o n - F o o d. 
(not included in above calculations-total 1.16 cubic centimetres) 

Parasites (tapeworms,round-worms,etc.) 4 2.0 9.5 0.04 
Debris (sticks, stones, etc.) 12 5.9 90.5 0. 09 

* Value less than 0.05 per cent. 
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Table 15. Summary of stomach contents of 131 perch, 8.0 to 8.75 
inches long. (61 of the 192 stomachs examined were empty; 
total amount of food consumed was 81.8 .cubic centimetres; 
average amount per stomach was 0.62 cubic centimetres.  
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Annelids (leeches,earthworms,etc.) 
Crustacea (crayfish, etc.) 
Insects 
Neuroptera (alder-flies) 
Ephemerida (may-flies) 
Odonata (dragon-flies) 
Trichoptera (caddis-flies) 
Insect remains 

Molluscs (clams,snails t etc.) 
Fish 
Osmerus mordax (smelt) 
Hybognathus regius (silvery minnow) 
Perca flavescens (yellow perch) 
Boleosoma nigrum (tesselated darter) 
Lepomis gibbosus (sunfish) 
Cottid (sculpin) 
Fish remains 

Amphibia (frogs) 
Algae 
Food remains 

	

0.8 	o.o * 	0.02 

	

32.1 	8.3 	0.16 

	

67.1 	17.4 	0.16 

	

17.6 	2.1 	0.08 

	

55.6 	14.2 	0.16 

	

1.5 	0.3 	0.14 

	

2.8 	0.4 	0.10 

	

3.1 	0.5 	0.11 

	

0.8 	0.3 	0.25 

	

46.5 	72.4 	0.96 

	

1.5 	2.0 	0.80 

	

8.4 	18.7 	1.29 

	

1.5 	0.9 	0.35 

	

5.3 	7.2 	0.83 

	

3.1 	3.8 	0.77 

	

1.5 	1.4 	0.55 

	

26.0 	38.4 	0.91 

	

0.8 	0.9, 	0.70 

	

0.8 	0.0 	0.02 

	

2.8 	0.6 	0.45 

1 
42 
88 
23 
73 
2 
3 
4 
1 

61 
2 

11 
2 
7 
4 
2 

34 
1 
1 
3 

Non-foodl 
(not included in above calculations-total 1.14 cubic centimetres) 

Parasites (tapeworms,round-worms,etc.) 
Debris (sticks, stones, etc.) 

	

10.5 	0.06 

	

89.5 	0.13 
2 

1 8 
1.5 
6.1 

* Value less than 0.05 per cent. 
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28.8 
61.0 
30.5 
49.1 
1.7 

10.0 
5.1 
5.1 

64.4 
3.4 

37.3 
1.7 
1.7 
5.1 
3.4 
6.8 

37.3 
1.7 

2.8 
26.0 
1.1 

16.9 
0.3 
7.0 
0.8 
0.4 

70.3 
0.9 

33.4 
2.8 
1.6 
1.4 
0.4 
5 . 6 

24.4 
0.5 

0.16 
0.69 
0.06 
0.56 
0.25 
1.12 
0.27 
0.12 
1.77 
0.43 
1.45 
2.65 
1.50 
0.43 
0.20 
1.35 
1.06 
0.45 
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Table 16. Summary of stomach contents of 59 perch, 9.0 to 9.75 
inches long. (6 stomachs of the 65 examined were empty; 
Total amount of food consumed was 95.8 cubic centimetres; 
average amount of food per stomach was 1.6 cubic centimetres. 
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Crustacea (crayfish, etc.) 
Insects 
Neuroptera (alder-flies) 
Ephemerida (may-flies) 
Odonata (dragon@flies) 
Trichoptera (caddis-flies) 
Insect remains 

Molluscs 
Fish 
Osmerus mordax (smelt) 
Hyboznathus regius  (silvery minnow) 
Percopsfs omiscomaycus  (trout-porch) 
Perca flavescens  /yellow perch) 
Boleosoma nigrum  (tesselated darter) 
Lepoirggbbosus  (sunfish) 
Centrarchid remains 
Fish remains 

Amphibia (frogs) 

Non-food. 
(not included in above calculations-total 0.31 cubic centimetres) 

Parasites (tapeworms,round-worms,etc.) 11 3 	5.1 	45.0 	0.05 
Debris (sticks,stones,etc.) 	 5 	8.5 	55.0 	0.03 
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Table 17. Summary of stomach contents of 4 perch, more than 10 
inches long. (5 stomachs of the 9 examined were empty; 
total amount of food consumed was 5.3 cubic centimetres; 
average amount of food per stomach was 1.3 cubic 
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Crustacea (crayfish, etc.) 
Insects 

Ephemerida (may-flies) 
Trichoptera (caddis-flies) 

Fish (remains only) 

2 

1 
 2 

1 

 
50,0 
50.0 
50.0 
25.0 
25.0 

36.2 
30.2 
3.8 
26.4 
34.0 

0.86 
0.80 
0.10 
0.70 
0.90 

1 

Non - food. 
(not included in above calculations-total 0.10 cubic centimetres) 

Debris (sticks, stones, etc.) 2 5 .0 100 .0 0.10 
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out of the hatchery, and in this way there has been provided a very 

definite demonstration that these are the eggs taken so readily by 

the yellow perch (when available). In addition, they provide a ready 

means of comparison with eggs of unknown origin which had been found 

in other parts of the bay. 

Fish-eggs formed so great a proportion of the stomach contents 

(79 per cent) that other food 'organisms of necessity were very much 

reduced - insects 8 per cent, and fish 4 per cent. The average stom-

ach content was 2.00 cubic centimetres. As at Desranleau's, the ouan-

tity of non-food was very high, probably for the same reason (page 23) 

The silvery minnow (Hybognathus reEius), with the tesselated darter 

(Boleosoma nigrum),  next, was the most important of the fish species 

in the stomach contents. May-flies (Hexagenia), dragon-flies (Gomphus),  

and snails (Limnea) were other important food organisms (see Table 

and Table B). 

VA.RI,iTIOh IN THE FOOD OF THE PERCH ACCORDING TO SIZE. 

Data on the variation in the food of the perch of different size 

may be found in Tables D and E, and Tables 12 to 17 inclusive. The 

arrangement of the various food items in Tables D and E is the same 

as that employed for Tables A and B. However, in Tables D and E, it 

is to be noted that the dominant organism may not be at the head of 

its group. In the other tables,the general arrangement is identical 

wit h the similar tables for the various regions studied. As already 

mentioned (page 2) the size-groups employed began at less than 6 

inches, and proceed by ranges of 1 inch to a size-class of more than 

.....L 

10 inches. The number of stomachs included in each size-class is 

shewn in Table D. The number of individuals forming the extreme size-

classes was small, especially in the larger sizes. It is quite evid- 

ent nevertheless that there is a very definite change in diet with 
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tcrease in age. This change can perhaps be seen most clearly in 

ible D,"percentage of perch that consumed the principal foods in 

d Aet". 

It may be seen that the number of perch taking insects decre-

ased from about 80 per cent to 50 per cent; fish-eaters increased 

from 20 per cent to about 50. There appears also to have been a 

decrease in molluscs, and an increase in the proportion of Crustacea. 

There is also a change in the kinds taken, from within a "group" of 

food. organisms. Among the fish species consumed,the percentage of the 

silvery minnow (Hybognathus regius) rose steadily whereas that of the 

shiners (Notropis spp.) fell, in spite of a rise in the total amount 

of f .sh consumed. It would appear that the consumption of the smelt 

(Osmerus mordax) also declined,with increase in the size of the perch. 

Among the insect orders, the Neuroptera  (alder-flies or Sialis)  sheaved 

a definite decrease from about 20 per cent to none,and the may-flies 

ad a moderate decrease from about the same level to about 10 per 

 

a nt 

 

or less. 

As might be expected,as the stomach increases in capacity,with 

eased size,there was an increase in the average stomach content. 

fact is shewn in Table D, at the head of each column. 

   

 

acr 

   

This 

   

to v 

su 

some 

to s 

the 

SUMMARY. 

1. The amount of food taken by perch in lake Champlain was found 

.ry from place to place,but was greatest in the shallower regions, 

as the Fort Ticonderoga,and the Missisquoi bay areas,althcugh 

seasonal differences complicate the interpretation of the data. 

2. The amount of food per stomach was found to vary according 

eason. This variation between seasons was greater apparently than 

geographica, variation within a single season (winter). 



'4f 
. A. greater variety of organisms was found in the diet in the 

sample than at other times. 

. The most marked seasonal change of food was the great increase 

h eggs at the end of April and early in May. 

. The increase of Asellus at the end of February and of algae 

end of April are probably seasonal variations. 

. While a considerable diversity of food organisms was ohser-

ish and insects formed by far the greater part of the diets. 

. A definite variation of diet was found in the various length-

(ages). The smaller (younger) fish had a higher proportion of 

s: the larger (older) had a higher proportion of fish. 

. The manner of capture should be considered in any study of 

perch diets, Fish taken on the hook frequently have everted 

3 

autumn 

4 

of fis 

5 

at the 

6 

ved, f 

7 

groups 

insect 

8 

yellow 

stomachs. 

9 . It would appear that yellow perch do not migrate rapidly. 

Perch of the three areas in the Sand-bar bridge region, and also 

those rrom the three parts of Missisquoi bay, although captured 

in geographically contiguous areas, yet have very different diets. 
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