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00D OF THE YELLOW PERCH, PERCA FLAVESCENS (MITGHILL),
' OF LAKE CHAMPLAIN.
R. H. M'Gonigle,

_Txnternational Fact-finding Commission for the
k- Fisheries of Lake Champlain.

INTRODUCTION.

iring the winter and spring of 1930, the International
ing Fisheries Commission for Lake Champlain secured
thirteen hundred yellow perch (Perca flavescens, Mitchill).
ection was supplemented in the autumn of 1931 by over
'fled additional individuals, so that somewhat more than
hundred (1,418) specimens of yellow perch have been
L this analysis.
ﬂithe stomachs taken, only 877 contained food substances.
us constituents of the diet were determined as precisely
le, both as to identity and quantity. The quantity used
 analysis is volume (in cubic centimetres), and was deter-
?fthe method of fluid displacement in alcohol, in small
%w cylinders.
fgling-of the yellow perch population was carried out in
r districts: two at the southern end of the lake; two
:jftral portion; and one in the northern end. Of these
' .one of the central portions and also the northern
‘been subdivideq into three. These districts and their
subdivisions, together with the dates on which collect~-
- made, are as follows:

ern lake Chemplain:

- Fort Ticonderoga (and Crown point) February 1930.
Larabee's Landing November 1931.



entral lake Champlain:
4 Burlington February 1930.
Sand-bar bridge: Cowbanks )

Pike reef )JFebruary 1930.
Milton shore )

;;thern lake Champlain:

Missisquoi bay: western L
eastern JApril-May 1930.
Sandy point )

ii data collected during the winter fishery (February 1930)
ed the determinations of sex, length and weight of each

j;l Weights were-tazken with a spring-balance, to the near-
Efer-ounce; total lengths were measured with a metal tape,

;eetres. The stomachs were removed,and segregated acecord-

dches; and so on. In the group from Larabee's Landing

:ér 1951), 71 specimens were preserved whole, from which
l”leights and scale samples were taken subsequently,'to-
zi th the stomachs. The balance of the material from this
éjconsisted of stomachs only. From the Missisquoi bay
?iken in April and May,1930, no lengths or weights were
ﬁ};only the stomachs were removed from a maximum (usually)

ﬂ c1mens taken in each sample.

?ﬁAIN THE FOOD OF PERCH ACCORDING TO SEASON AND LOCALITY.
f%ough identifications of food organisms were made as de-

: possible for all groups - to genera whenever possible -
fﬁbulating the results of the stomach analysis, chiefly

Zig groups (phyla) have been used, though fish are listed
iﬁn, and insects by orders. For each region and subdivision
3 table has been prepared, listing the food organisms

Tlthat region (Tables 1 to 11, inclusive). The quantities

|
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:?perch. In both these tables, the first four columns are for
{: main divisions (Burlington being omitted since only five
ihh-stomachs were secured there). The succeeding columns in
;}le give data for certain of the subdivisions depending in -
;@le upon the availébie space and on the relative importance
QQata for the different districts. In Table A, the orders of
i? items in the different groupings is such that the dominant
TV leads in each group.

“?interpreting these data, it must be remembered that apart
ff purely geographical nature of differences revealed in
f;le,ﬁthere are certain seasonal differences as well, as
 JiQd by the large amount of fish-eggs consumed in westernr
‘Ebi bay. This seasonal effect is also clearly illustrated
ff C below (average amounts per stomach).

Q;e C provides a comparison between various parts of the

‘ ‘respect to: the total number of stomachs collected;the

'v th food; the percentage of the full stomachs of the total
%@; the total amount of food in these stomachs; and the
aémount of food per stomach for each region. The seasonal
aces to which reference has been made previously, are well
i}this table, for the regions in which the perch had the
iﬂrage contents are those in which the winter fishery was

*3ted - Fort Ticonderoga, Burlington and Sand-bar bridge.



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

Ft.Tic- Larabée Jand-bar Missis- Burl- Cow Pike Milton West East Lake-
onderoga Landing Dbridge quoi bay ing banks reef shore Niss-Miss' wood

ton fol 'oli hateh-
st bay bay ery
Feb. Nov. Teb. ipr.-My Feb. Feb. Feb. Feb. Apr.- Apr.- Apr.-
1930 1931 1930 1930 1930 1930 1930 1930 My'30 My'30 %%‘30
(556 (60 (17 (351 (5 (5 (34 (40 (234 (
perch) perch) perch) perch) perch) perch) preh.)pch.)pech) pch) ch.)
(L) (2) - (3]} (4) (o) (6) EBJ (9
Percentage of perch that consumed the principal foods in the diet.
87 61 69 44 80 100 35 95 41 70 41
40 33 34 19 20 -- 38 33 20 41 10
- 23 2 22 8 60 s 35 13 8 30 3
2 10 3 30 -- - -- 3 36 30 16
= i A 53 i i e -- 42 15 86
Percentage (by volume) of the principal items in the diet.
62 15 13 26 15 == 9 68 42 29 4 !
© 30 20 % | 13 20 100 6 25 11 41 8 »
71 1 9 3 65 -- 14 $ D 7 &
1 4 1 > X o - o 1 6 5 2
-- -- -- 47 -- - -- == 33 . 3 1
; Percentage (by volume) of the principal fish consumed and identified.
ysselated darter 2 6 18 2 15 -—- 26 i1 2 : 5
' 1 - 19 - - -- 16 21 -- - -
: -- 42 - 16 -- -- -- -- 31 5 -
very minnow 217 - - i 1 - - - - -- &
ot-tail minnow - i - 1 -- —-— == -- -2 == 0
' Percentage (by volume) of the principal insects consumed and identified.
20 11 15 5 6 100 5 22 ) 5 6
6 1 1 o 3 -— -- SR P | o
o~ 1 - 6 - - -— -- -- 5 28 1
3 z 1 2 - - 1 ; 1 2 5 1
o e - o* 3 -— -- - @@ d




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

r each locality,column one gives the percentage of total number of stomachs,the second the percentage total
od consumed in that locality).

i Food. Fort' Larabee's Sand-bar Missisquoi Pike Missisquol Missis- Missis-

(Non-food is not included in this table, Ticond- Landing bridge bay(whole) reef bay-west quoil quoi
" for reasons of space) eroga bay-east bay-Sandy Pt
: pr.- Yo

4 {(FYeb., Nov., (Feb., (aApril-May,(reb. (april-lay {(April-¥y.(a

T
1930 1931) 1930) 1930) 19%0) 1930 1930) 1%50)
Iy 27y (2) (1) (2) (1) Zi L) (2) (1) (2 (1)

’ (Planarid) sssa sses ess eses e see 0.5000* s a el luesal B8 OIO*QCJO ssse ssss ssece
lid‘ (IOQOhOE'Barth‘Nor}ﬂs,etco) 0-5; Qalkl sl el 105 0.3 0.5 Bl | sseslinsial anal e 3-7 0.6 sees seasw
ustacea (crayfish,etc.) 2543 b'8:2'2‘0'732'319°0 8.1 3.3 35.3 13.8 8.1 5.0 29.6 6.9 2.7 0.0*
1sects 86.830.361.420.368.816.8 44.003.3 35.3 5.841.410.6 70.4 41.1 40.9 8.4
“Neuroptera (aldef-flies) 47.8 5.900.2 0.6 7.8 0.7| 3.8 03 ... ... 3.0 0.3 1i.1| 0.8 3.6 0.1
Ephemerida (may=-flies) 70-820.445-210-865-&14.9}28.4‘§o5 26.5 4.828.6 3.2 48.1 4.8 22.% 6.2
,T?nnata (dfﬂgph-fli‘ﬂ) led 03 5.4 lol---ﬂ vee 9eT 840 sices onne 5.1 4.7 26.0 28’4 1. 0.7
1 pt.ra ('bugs) 0.5 0. [ saosl ool sae sve|snes oe s0sep] seses seap oo s s e 8 sees eses seas
.OptOI‘a (bQQthS) s e e 8 ee® ses sss ese .‘.' 008 0.2 e s 08 ecses *se LR ] 5.7 lol l-B 001
irichoptera (caddis-flies) 3,4 3.1 5.7 1.4 3.9 1.1/12.9 2il 2,9 0.710.7 2.1 11.1 5.3 182 | 2.2 :
iptera (midgets,mosquitoes,etc.) 0B 00 scel soe sosl soe| 4ol 041! cosel evesl Self 0ol (1428 | 81| 0.9 0.0*
:~ ct remains 3.L 0.625-0 6-5 9.1 Q.11 5.5‘0-1 5.9 Q.2 500 .1 1X1:.1 0.5 2.7 0.0* Sy
fbﬂcs (clamﬂ, Snails, etc.) 2.2 0.810.0 5.7 1.5 0.6‘30.0:4.3 ---.—--003605 6'3 2906 5.4‘15-4 2+ ;
" .‘gﬂ !.l.‘; ese s sse see ol.155.4i46. YRR onac42u}32.8 1408 3.1 86.} 78.5
h 59.6§l.535.¢75.255.872.5118.625¢3 3842 79.020.141.7 46.8 28.5 10.0 3.8
merus mordax (Bmelt) 1.7[0-7 sew sse 5l -5:--0( se s 5.9.15-9 ees sse esee Sass | ssse (90sa
\_;E"" 8 hudsonius (Spot'tail minnow) ssee s lol- 006 esa sase 0.5 140 sne gl ansel Walk loB sses sase 0.9 0.5
15 ath.r1n°1d05 (ld.‘ Shin.rj 0.5 1.0 1013 407 esa esee ssse seoe #0866 G888 S S8 S48 S8 S B E ses s essoe
'?"‘:,J" S Oomut\lS (QOJ}I&OB Shiner) Ooj 009 L L LN L se e 0 s LR ) . s e .-0- LN LR LI ) %0 .0 e
,ropls volucellus (mimic Shinsr’ sese ossa 5.7 BsB -vosl wewleves] sisg sesoh| senel $00l ses (ewen |a8ine| nsne |vsee
nathus regzinus (silvery minnow) 135270 «eo eee cue eoe) QB OB | cocs| covel soel sos lenasn [olne| s8aY (s8ed
Aynohus notatus (Dlunt-nose M'W) cecel ocs 262 002 coof osoe|ssvs sos ercss soce 200 sos so0s jonse scee eoce
p418 omiscom:ycus (trout-perch) vece s0el0B42.2 cool s0s! SoThOEB [evoon| senef BelBlod | Telh | $aF| ases [s2s0s
avescens (yellow perech; Lodl 1ol 1oLl 108 coel ccolsone sde| seon| cocal soe| soo (ssse|ctes|cnse [ss0s
caprodes (log perch) suse] sool Boll 4l ool sealveonl sdo| soep|scea ses] sun josre [cheslabne [seed

.t‘r copnandi (COPellnd's d'rl)l..; L l.l 0‘5 LA LU - s 80 LI [ B LI - & 8 LI -9 00 L B LI LI

”

Oma niﬁrum (tQSSOldted d&rt.r, 307 2.310-2— bed 9.117.6 300 l.6 11.8 25.9 3.0 2.2 3.3 0.7 2.7 0-8

118 gibbosus (Sunfish) 2.0 1.6 1.1 0-8 ses ses sses ess ses8 sese sees ses seee (esse|sses (ness
cehid r.mains 107 2-6 s o8 ssa PR ey e SR cess| soes see| ses (sess (ssss sscs seee
_‘d (‘oulpin) ssse ses s .o.\2.6‘3.4' ssse s 5.9! 7!6 es e see Sese sess ssse sese
I remains 21.524.4 7.4 6.319.533.0 8.9 5.9 20.6/29.7 8.1 6.3 33.4 23.0 4.6 | 0.2

(frogs) 0.6 0ed ool «od 941 0.7| 1.1 0.8 5.8/ 1.5 0.9 0.4 | 3.7 3.5 0.9 0.4
r S B R b 011116 4.1 2.5 0. 7.52.522.2‘ 3.418.2 | 6.7
:;L.ﬁ_': (_unidentvifiablej O.Bl O. | _ssel ecol essl Oq.’ 3e l.1 R o--oi}o4 0.8 Jlaoé 107 ssses |sese

* Value is less than 0.05 per cent.



Table C.
e Number of stomachs Total amount Average amount
gion with food of food of food - per
. Total number per cent (cubie stomach; (cubic

of total centimetres) centimetres)

laénderoga 456 356 78 26

1 8.7 0.75
gton B 5 36 0.7 0.13
ar bridge 264 11 29 8.1 0.42
2#01 bay . ST 351 62 618.3 1.67

i;_average 1,418 877 62 1,008.9 1.15




,ggd of Perch in late Fall and Winter (November and February)

, Ticonderoga: This was the most'southern of the areas in-

 §$3&.'A total of 456 stomachs was secured, of which 100 were
%hThe detailed analysis of the results foe perch of this
Elis given in Table 1. Fish formed the great bulk of the food
‘5chnt); insects were next (30 per cent); and Crustacea

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

i*mgybognathus regius) formed the ma jor portion. Of the
may-flies (Hexagenia) and alder-flies (Sialis) were the
:ﬁorﬁant. Insects, however, occurred more frequently in the
Vh'f fish; appearing in 87 per cent of the stomachs, whereas
0 per cent contained fish.

f}the Fort Ticonderoga region, the average content of food
@Qrcubie centimetres, per stomach. As indicated in Table C

‘88 was the best (judged by the average content of the
;) of the three studied in the winter fishery. Only areas

H) contained more food per stomach.

) interesting difference was discovered between the samples

55

sedominance was due entirely to the abundance of a single
amely the aquatic sow-bug (Asellus). In the later samples
EZSEW York side this animal had been appearing in increas-
ffrs, so that it may be significant that the sample from

fgnx side was the last from this region of the winter invest-

?ﬁiblch (1935, p.341) reported Asellus as "numerically
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1#1e 1. Summary of stomach contents of 356 perch taken between

‘ February 19 and 26,1930,near Fort Ticonderoga,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.)

' Fa l ? .
b e 9,5
I | (o] | ~ o 4 O
B s B T
| ww  fiab  HOQ @ OO
I 20 |[@d4+  @ed O E O+
| S 5 [ 0 £ L2 03 00
| s 18 QZH @l Hh
Item |68 o~ P8 puo
PO | HC~0 O g 0o
0 {'O— O *— S ~
w R o 0N m O nu
0| owWn oo H| HoH
Sq g8 | Buns SRS
| & O | 42 + Q O O
| o & oo E &0 E
l oo |00 O e | Dol &
| §2 |22 03P O ML
| 3@ |&H hmogdl odg
I = o o3 0)50)4-’ > 0+
i o g MLFTOOl 400
Food..
Inelids (leeches,earthworms,etc.) ; PR R I e 0.02
ustacea (crayfish, etc.) 163 | 23.3 | 6.8 0.22
sects 1309 | 86.8 | 30.3 0.26
Neuroptera (alder-flies) 170 | 47.8 | 5.9 0.09
Ephemerida (may-flies) 252 70.8 @ 20.4 0.21
Qdonata (dragon-flies) 1% S Jed | 0.3 0.13
Hemiptera (bugs) 7 Red | OIWF] 0.05
Trichoptera (caddis-flies) I 12 Feok | Jed 0.70
Diptera (midges,mosquitoes,etc.) I 1 0.3 0.0%| 0.02
[nsect remains 11 3.1 0.6 0.15
scs (clams,snails,etc.) i -8 2.2 0.8 0.22
141 39.6 61.5 £:17
jerus mordax (smelt) I 6 b A 0.7 0.31
ropis atherinoides (lake shiner) | 1 R 1.0 2,30
ropis cornutus (common shiner) Pl CHERN B Ty 0.9 2.80"
pognathus regius (silvery minnow) | 48 | 13.5 | 27.0 1:51
ca flavescens (yellow perch) ? 5 R gl | 0.61
joleosoma nigrum (tesselated darter) | 3.7 2+3 0.48
Lpomis gibbosus (sunfish) 7 2.0 1.6 0.60
sentrarchid remains Bt R R 2.6 Y6
h remains 198 7} R1.3 24 .4 0.86
1ibia (frog) B O R 0.4 0.57
d remains 3 | 0.8 ' 0.2 0.15
Non-food.
- (not 1ncluded in above calculations-total 1.96 cubic centimetres)
rasites (tapeworms,etc.) | 8 | 2.2 19.4 | 0.06 |
bris (stones,sticks,etc.) , 17 ’ 4,8 80.6 @ 0.09
1 |

f;Less than 0.1 per cent.
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f;gt two times during the year, viz., in the spring and in
.> ." At the time when this particular sample was taken,
3,;,;;ia.er had become very mild, and very rapid melting of the ice
ing place. .

i;pee's Landing: This point is in the Fort Ticonderoga and

'}int district, and so might have been included in that region.
;;the difference in the season of the year when the sample

ﬁh, made it desirable to give the data for the perch from

i;, of which 25 were empty. There was an even greater propor-
! fish than at Ticonderoga - in fact the percentage was one
%;ghest found. Fish made up 75 per cent of the diet; insects
_%ent; Crustacea 1 per cent; molluscs, chiefly Sphaeridae, 4
J%, Insects were found in 61 per cent of the stomachs; fish in
;;@nﬁ, and molluscs in 10 per cent.

‘f;variety of fish in the diet was also greater than at any

point, since 10 different species were identified. OF these,

:Qt-perch (Percopsis omiscomaycus) was the most abundant. Only

 §squoi bay was this species found in perch stomachs, other
:fIarabee's Landing.

E%”average stomach content was 1.00 cubic centimetre, which

f‘ more than that for any other locality except Missisquoi

Lﬁs large average stomach content is likely due to the seasonal
T%Ces (although see notes on Burlington areabbelow), since the
;;were taken at the beginning of November, when the waters were
?i}rly warm.

}ﬁngton: Only 14 specimens were secured from this region, of

tﬁly five contained food. The average stomach content of these
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| 2. Summary of stomach contents of 88 perch taken between
letober 30 and November 9,1931,near Larabee's Landing, Vt.,

d Crown point, N.Y. (25 stomachs of the 113 examined were
pty; total amount of food consumed was 89.1 cubic centi-

" metres; average amount per stomach was 1.00 cubic cent;metres)

bl 'é e o v s
= Eﬁ,,; %?;23 %‘oﬁg
I % s |dee o g
i 2a<9 | €O | © 8+ om
l 40 |+ IS g 0
l o0, |08 |o® A
; | g% | +£ O | &6l &4 ©
o | Bew |t w08 4 B
. oo | o |9 % - R
0 | G4 | O 0 | Q0 u
n | ®o | © | § 0 §
“uw |8 WO | @ HO
03 Sg ;Sgogiogﬁ
40 | g | & .= 5‘ w0 g
o 0 — 0 HOZ | DK
| 2o 5 | O e0l | HPLO
?50 | & & HONH g 0 gd
@ [ORO) ©o® O P OP
[ a2 0 anp m~a% O| £0O0
: Food. .
'iea (ecrayfish, etec.) | /'8 242 0.7 0.33 |
k; -6l 6l.4 20.3| 0.30 |
tera (aldér-flies) | 9 10.2 0.6 0.05 5
rida (may-flies) 38 43,2 10.8  0.25 w
ata (dragon-flies) 3 3.4 1.1] 0.32 Q
hoptera (caddis-flies) 5 5.1 1.4 0.40 |
ot remains 22 25.0 6.5 0.26 |
ses (clams,snails,etc.) 10 10.0 3.7 0433 i
- _ I 33 33,4 75.2|  2.00 |
is hudsonius (spot-tail minnow) 1 151 0.6 0.50 |
Opis atherinoides (lake shiner) p \ s § 4.7 4,20 |
)pis volucellus (mimic shiner) 5 S g42] Q%) |
aynchus notatus(blunt-nosed minn) 2 28 6.2 2,75
is omiscomaycus (trout—perch) 9 10.2 42,2 4.17
avescens (yellow pegch) r N 1.1 1.5] l.go
a caprodes (log-perch | 2,2 4.1 1,60
ster copelandi(Copeland's dartepl i 1ol | 0.3| 0.28
ma nigrum (tesselated darter)| 9 | 10.2 | 6.4 0.52
‘ ibbosus (sunfish) Mg T.1 0.8/ 0.68
- rema mains i 7 l 7.9 6.3 0.80

Non - food.
(not included in above calculations-total 1. 28 cubic centimetreé

0.08 :

|

Q{stones,sticks,etc.) !16 } 18.2 } 100.0.
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’ﬁjo.lj cubic centimetres) was also the least, excepting only

Cowbanks area.

ﬁfof the deepest water is about 25 feet. Tpis lack of shallow
gr possibly may be a contributory factor to the small yield of
%@ - and also possibly to the apparently small amount of food
 Ehe stomachs. : .

fb Another factor of some importance is the manner of capture.

f@:chs were found everted when examined for analysis.

ir'The small proportion of fish (15 per cent) in the stomach con-
‘5>s is noteworthy. The stomachs from only one other area had less,
?ély the Lakewood hatchery region, where fish eggs made up 79 per
ft of the stomach contents. At Burlington, the most important
]ganisms were Crustacea, which formed 65 per cent. The fresh-water

t&imp (Mysis relicta), a form found nowhere else in perch stomachs

flake Chemplain was dominant. Insects formed 20 per cent of the

)Jntent - a value about the same as that for most other localities.

. Sand-bar bridge: The area selected for investigation was at
k:banks, just north of the western end of the Sand-bar, which was

he location of an importent winter fishery for smelt. The catch of

ellow perch at Cowbanks, which was incidental to the smelt fishery,
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. 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
food consumed was 0.65 cubic centimetres; average amount

Number of stomachs with each

class of food.

r stomach was 0.1l3 cubic centimetres).

Percentage of total number

of stomachs (5).

food or other items consumed.

Percentage of total amount
(0«65 cubic centimetres) of

Average amount in cubic

centimetres of food,per

stomach.

f{g‘(cr&yfish, etc.)

lerida (may-flies)

ra (midgets, mosquitoes,etc.)

3t remains

3oleosoma nigrum:tesselated darter)

ol L e

20.0

20. 0
20 0

64.6
20.0
5.1
6.2
21
717
15.4

OO
Ll

Oi—'

WA

0 02
0.02
0.02
0.05
0.10
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urlington) that visits to two neighbouring fishing grounds
le ,where perch fishing was reputed to be better. At Pike

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

‘j were obtained.

;a ate tables have been prepared illustrating the differences

.;gether the three localities are situated. A composite table
}}ﬁhole region;has also been prepafed. Thus there are four
;@r the'Sand-bar bridge area. Insofar as the aﬁounts and

ey of occurrence of food are concerned, the comparison may
J;most easily by means of Table A (page 4) columns 6,7 and 8.
'?xgs, only insects were found in the stomachs. At the other
ints, fish formed more than half of the contents. On the
ihore fish comprised 68 per cent; insects 25 per cent; and
%Qg 5 per cent. At Pike reef, fish formed an even greater
f;on (79 per cent), but Crustaéea were second at 14 per cent.
ayfish (Cambarus) was the dominant crustacean. Insects were
?3to the comparatively low value of 6 per cent.'Of the fish
;L‘the stomachs from this region, the tesselated darter

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

jual proportions from both Pike reef and the Milton shore.
:1n (Cottid) found in two stomachs from Pike reef, was found

f glse in the present investigation. At the Milton shore,

he average amount of food per stomach for the entire region

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

fyres, at Cowbanks; and both Pike reef and Milton shore were

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

:
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4. Summary of stomach contents of 77 perch taken between

. February 15 and 22, 1930, near the Sand-bar 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 stomach wasg 0.42 cubic centimetres).
S o
@ & L OO
(Y] (6] o § .
a 83—~ <
< 5 Qw0 o 50 1
+ goﬂ 0o
o o & O a  # i
= +£ 0 3 «O0 |
g — — ® O g3
; 0 o] o 5 0 ow
Item ° % g8 B S 0
& o L Lo ®
: g o} © -~ PG
(o =) G @ 4 O g O
+$ 0 o g O & 2 =
0 O (o] (SN 0)] onw
& o L O -G g o g
& 00 QP © HO
O 44 & 3O PP
(2] 2 2 O O O
& = O s % H
o0 © ©— O o
Q 0 O~ 5 HP2 O
gm & o~ AN o 4.9
— ® o~ O\ O P o+
Z © Ay~ M—O | 400
G~
Food. ‘
.l (leeches,earthworms,etc.) Il Lud 0.3 0.10
ea (crayfish, etc.) 7 2l 9.0 0:1%
o 3 8.8 16.8 0.10
ptera (alder-flies) 6 7.8 0.7 0.04
merida (may-flies) 9 3.6 14.9 0.10
hoptera (caddis-flies) 3 3.9 131 0.12
et remains 2 0.1 0.1 0.07
¢s (clams,snails,etc.) ik 143 0.6 0.20
26 é}.B 72.6 0.90
us mordax (smelt) 5 6.5 18.5 1.19
oma nigrum (tesselated darter) 7 9.1 17.6 0.81
(sculpin) 2 2.6 3.4 0.55
remains 15 19.5 33.0 0.71
yia (frogs) 2 0.1 0.7 0.11
: dl 13 0.1 0.02
' : Non - food.
(not included in above calculations-total 0.22 cubic centimetres)
0.11

woé (tapeworms, etc.) !

2 |9.1 IlO0.0
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le 5. Summary of stomach contents of 3 perch taken between

{ February 15 and 18, 1930, at Cowbanks, South Hero, Vt.
(18 stomachs of the 21 examined were empty; total
amount of food consumed was 0.1l9 cubic centimetres;
average amount of food per stomach was 0.08 cubic

centimetres).
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bt




= i -

centimetres).

Summary of stomach contents of 34 perch, teken on
February 21, 1930, from Pike reef, Grand Isle,
(111 stomachs of the 145 examined were empty;
total amount of food consumed was 1l4.5 cubic centimetres;
- average amount of food per stomach was 0.43 cubic

Vt.
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(erayfish, etc.) 12 35.3 13.8 0.17
12 35,3 5.8 0.07
erida (may-flies) 9 26.5 4,8 0.06
¢t remains 2 2.9 0.2 0.02
- 13 38.2 79.0 0.88
rus mordax (smelt) 2 B.g 15.9 1.15
ysoma nigrum (tesselated darter) 4 3 oyt 25.9 0.94
sculpin 2 5.9 7.6 0.55
remains 7 20.6 29.17 0.61
(frogs) 2 5.9 1.5 0:11
il 2.9 0.1 0.02
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3 7. Summary of stomach contents of 40 perch taken on

. February 22, 1930, near Milton (Sand-bar bridge), Vt.
(58 stomachs of the 98 examined were empty; total
amount of food consumed was 17.4 cubic centimetres;
average amount of food per stomach was 0.43 cubic
centimetres).
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Food.

‘(leeches, earthﬁorms, ete.) || 1 2.5 0.6 0.10
icea (crayfish, etc.) 5 |12.5 5.3 0.18
s ; 8 95.0 25.0 0.1k
sptera (alder-flies) 6 J1L5.0 1.2 0.04

rida (may-flies) 7 92.5 22.3 0.11
hoptera (caddis-flies) 2 5.0 1.4 0.12
gcs (clams, snails, etc.) - 2.5 1.2 0.20

: 3  Pp2.5 68.1 0.91

s mordax (smelt) 3 7:5 21.0 1.82

oma nigrum (tesselated darter)} T5 10.9 0.63
‘emains 8 20.0 36.2 0.79

Non - food.
;pt-in?luded in above calculations - total 0.20 cubic centi-
metres

0.20

ﬁos (tapeworms, etc.) I 5 - ‘ 2.5 i 100.0
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f}e,with 0.43 cubic centimetres. The very high proportion of
i@tomachs (Table C), many of whicﬁ were completely everted,
fﬂioned above;is pfobably of considerable significance, and
flto be due entirely to the method of capture.

Lp‘mentioned previously,an explanation at least in part for

: r fishery at Cowbanks might be the rapid deepening of the
{{br'the 100-foot contour comes in close to the shore at this
f!y. At Pike reef,shoal water (less than 50 feet) extends for
.irable distances in all directions,except southwards. While
J0-foot contour also comes quiﬁe close to the Milton shore,it
possible that ﬁhisrdistrict may be influenced by the extensive
. on the north side of the Sand-bar bridge,through the pre-
?»udnds. Analysis of weather records (Monthly Weather Review,

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

the winter fishery (see Table B). The may-fly Hexagenia was
ous and the only form common to all regions. The predominant

:gthe districts at the south end were, in February the silvery

bognathus regius) and in November the trout-perch (Percop-
jcomaycus). In the Sand-bar bridge area,the tesselated darter

_nigrum) was the most important with the smelt (Osmerus
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jle 8. Summary of stomach contents of 371 perch,taken between
April 25 and May 20, 1930, in Missisquoil 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
was l1l.67 cubic centimetres.
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Food.

atworms (Planaria) . 1 0.3 0.0 |0.02
pelids (leeches, etc.) b 4 Q3 0.1 U.40
istacea (crayfish, etc.) 30 8.1 3.3 0.68
jects 163 44.0 | 13.3 |0.51
leuroptera (alder-flies) 14 3,8 0.3 0.12
iphemerida (may-flies) L05 28.4 4.5 0.27
)donata (dragon-flies) 2l 57 6.0 1.9
Joleoptera (beetles) 3 0.8 0.2 0.37
richoptera (caddis-flies) 48 12.9 2.3 9.27
iptera (midges,mosquitoes,etc.) 17 4.6 0.1 0.63
nsect remains 13 3¢5 0.1 0.05
[ luscs (clams,snails,etc.) n11 30.0 4.7 0.26
2 eggs (chiefly pike-perch) }96 53.4 46 .8 1.46
24 69 1806 2508 2029
‘otropis hudsonius (spot-tail minnow) 0.5 1.0 3.15
pognathus regius (silvery minnow) 3 0.8 0.8 1.62
lercopsis omiscamaycus (trout-perch) 21 - P | 16.3 5.00
loleosoma nigrum (tesselated darter) 11 3.0 1.6 0.92
'ish remains 33 8.9 5.9 1.10
hibia (frogs) 4 Ll 0.8 1.8
rae 43 11.6 4.1 0.59
)d remains 13 3.5 1.1 0.62

¥, - Non - food.
kb(not included in above calculations-total 45.3 cubic centimetres)

F}is (sticks,stones,etc.) 'Fié l 38.8,100.0 I 0.33

{thlue is less than 0.05 per cent.
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9. Summary of stomach contents of 234 perch, taken between
April 28,and May 20,1930; on the western shore of Missisquoi
bay, Quebec. (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. b
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Food.

 Flatworms (Planaria) 1 0.4 0.0% | 0.02
' Qrustacea (crayfish, etc.) | 19 8.1 5.0 0.81
. Neuroptera (alder-flies) 7 3.0 0.3 0,13
Ephemerida (may-flies) It 67 28.6 3.2 0.01
Odonata (dragon-flies) | 12 5.1 2,7 | 1.25
Trichoptera (caddis-flies) 25 10.7 sl 0.12
Diptera (midges,mosquitoes,etc.) 12 Ss1 0.1 0.03

¢ Insect remains 7 3.0 8.1 0.03
' Molluscs (clams,snails,etc.) 85 36.3 6.3 0.23
~ Fish eggs (chiefly pike-perech) 99 42.3 32.8 1.02
 Fish 47 20.1 41.17 214
. Notropis hudsonius (spot-tail minnow) 3 0.4 1.8 5.50
- Percopsis omiscomaycus (trout-perch) 19 8.1 31.4 5.11
Boleosoma migrum (tesselated darter) 1 3.0 2.2 0.97

.  Fish remains : 19 8.1 6.3 1.02
~ Amphibia (frogs) 2 0.9 0.4 0.68
Algae 17 7.3 2.3 0.42
. Food remains 8 3.4 0.8 0.32

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

. Debris (sticks,stones,etc.) -'u 92 | 29.3 I 100.0 I 0.20
Av- ‘7 |

* Value is less than 0.05 per cent.
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2.7 cubic centimetres.

ble 10. Summary of stomach contents of 27 perch, taken between

; April 25 and May 17, 1930; on the eastern shore of
Missisquoi bay, Quebec. (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
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nelids (leeches,earthworms,etc.) b 3] 0.6 0.40
ustacea (crayfish, etc.) 8 29.6 6.9 0.62
ts 19 70.4 41,1 1.59%
roptera (alder-flies) 3 11l 0.8 0.19
emerida (may-flies) 13 48.1 4.8 0.27
Qdonata (dragon-flies) 7 26.0 28.4 2.32
Coleoptera (beetles) 4 547 : i 1 0.80
‘Trichoptera (caddis-flies) 3 « 41 vk | 5.3 1.28
iptera (midges,mosquitoes,etc.) 4 14.8 0.1 0.02
ect remains 3 11.3 0.5 0.12
uscs (clems,snails,etc.) 8 29.6 5.4 0.60
h eggs (chiefly yellow perch) 4 14.8 3,1 0.56
p 11 | 40.8 | 28.5 i o S
Percopsis omiscomaycus (trout-perch) 2 Ts4 4.9 1.75 |
cosoma nigrum (tesselated darter) 1 3.7 0.7 0.50 i
sh remains 9 33.4 23.0 1.8% ‘
bia (frogs) : 57 3¢5 2.50
6 7| 22.2 3.4 0.40 |
od remains 5 18.6 £ | Xl |

Non=-1>o0oo0d.

Bbris (sticks,stones,etc.)

(not includdd in ab ove calculations

- total 3.96 cubic centimetres;

3 | 1341 l 100.0 l 1.32

|
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'able 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
2%6.7 cubic centimetres; average amount of food per
stomach was 2.00 cubic centimetres)
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i?atacea (crayfish, etc.) ; 3 2.% 0.0 0.02
nsects 45 40.9 8.4 0.44
' Neuroptera (alder-flies) 4 3.6 0.1 0.06
Ephemerida (may-flies) 25 28] 6.2 0.58
' Qdonata (dragon-flies) 2 1.8 0.7 0.85
Coleoptera (beetles) 2 1.8 0.1 0.16
Prichoptera (caddis-flies) 20 18.2 1.2 1.42
ptera (midges, mosquitoes, etc.) 8 0.9 0.0 0.04
sect remains 2.7 0.0¥ 0.11
olluscs(clams, snails, etc.) 18 16.4 2.1 160429
|sh eggs (chiefly pike=-perch) 95 86.3 18.5 1.96
S 11 10.0 3.8 0.82
tropis hudsonius (spot=tail minnow) 1 0.9 0.3 0.80
bognathus regius (silvery minnow) 3 27 2.1 1.63
eosoma nigrum (tesselated darter) 3 247 1.2 1.42
sh remains 5 4.6 0.2 0.09
hibia (frogs) 1 0.9 0.4 1.00
s 20 1802 6-7 0079

Non-£food.
(not included in above calculations-total 22.6 cubic centimetres)

bris (sticks, stones, etc.) J 41 | 37.3 |100.0 lo.55
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fﬁfbridge. The fresh-water shrimp (Mysis relicta) formed
1100 per cent of‘the stomach contents at Burlington.
Food of Perch in the Spring (April and May)

.:aisquoi bay: The Missisquoi bay region has been subdivided

”{pe areas, in which the stomach contents of perch differ

‘ﬁ‘y. These subdivisions are: (i) the western, (ii) eastern

‘entrance bo the bay. All stomachs for the study of the food
;.in the spring were collected in the Missisquoi bay region
f;rod seine, requiring a windlass and a horse for hauling

%in the Pike river, included with the eastern shore grounds,
:}smaller seine had to be used. In any haul, if the perch were
 * 50 in number, the whole lot was taken, but usually not

50 were taken, no matter how large the haul. On the western

fastern shore, hauls were made in the Pike river, at the sein-

unds of Jones, and Lariviere, and by night-line set off

chief source of perch from the western shore was Desranleau's

s, TR

‘3 where eight hauls were made; two more hauls were made from
:i;by grounds of Miller. The most important difference in the
lithe yellow perch in Missisquoi bay as compared to other loc-
1:18 shewn by these samples, particularly the earlier ones from
%au's (April 28 to May 1 inclusive), and those taken at Sandy

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

;y the eggs of the dore or pike-perch (Stizostedion vitreum).
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fsame samples, this éontent was as high as 80 per cent; with an
irﬁge of 33 per cent for all samples taken on this shore (Table 9).
gymy 7, the amount of eggs had fallén to about 2 per cent, and by
d-May, no more eggs were found.

FL This high proportion of eggs naturally replaced other more

Lwle components of the diet. Thus, fish comprised 42 per cent, and
f}gts 11 per cent, both of which figures are lower than the geﬁeral
Q@age for the lake. The high proportion of molluscs (chiefly gast-
1}ds - snails) and of non-food (bits of straw,etc.) is of consider-

;@ interest, because the pike-perch eggs are adhesive when first
”ﬂ, Possibly, for a similar reason, algae formed an exceeeingly
iﬁ proportion ‘of the sﬁomach contents, although Pearce and Achten-
%; (1920) shewed a definite increase in algal food for the yellow
}ph of Lake Mendota and Lake Wingra about the end of April (seé
‘ﬁ.ﬂblch;l935,page 302). Algae might be included as non=food in

{; analysis, since their abundance in the stomach contents incre-

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

intities (Tables 1,2,and 10). However, algae appeared in the stomach
::enté of the Sand-bar bridge region, and were present in a higher

Qentage of the stomachs from the eastern shore of Missisquoi bay
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The average content of the stomachs of perch from this shore
3 1.32 cubic centimetres. The list of fish in the diet is inter-

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

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

Ih&nisms of importance, especially after the fish-eggs had dis-

peared were the crayfish (Cambarus) the may-fly (Hexagenia),'the

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

1 Because it was conveniently located for operations from the

%? at Phillipsburg, we attempted to follow any changes in the

-ﬁéry by daily seine hauls at Jone's grounds, on the eastern shore,
T{h of Phillipsburg, No large number of fish was ever secured by
’ ;ﬁeans (total of 13 yellow perch), so for this reason the ground
??abandoneq. A night-line at Phillipsburg yielded several fish,and
éﬁhaul south of Phillipsburg gave one. In all, 47 perch (20 of the
iwéhs were empty) make up the total for this shore, compared with
*;Ior the western shore, and 153 for Lakewood.

i{ The relatively high insect content of the stomachs (41 per cent)
=;£'interest. Fish-eggs were a minor item in these stomachs (3 per
;), and was made up entirely of yellow perch eggs. Fish comprised

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

i5up the greater part. Both Crustacea and molluscs (5 per cent each)
; present in unusually high proportions. The average stomach content
;567 cubic centimetres was the greatest for any of the regions or
ﬁ;visions investigated in lake Champlain.

,irour groups of yellow perch were secured about Sandy point - a
 7of 153 perch being taken. A comparison of the stomach contents
i@se fish with other Missisquoi bay groups is most interesting.
i*pup (taken on May 11) is of particular interest, for on that

'3aige quantities of dead.pike-perch eggs were being siphoned



Table D. Summary shewing the percentage of perch consuming principal foods; percentage of

principal items of diet; and the percentage of principal fish and insects of the diet.

Size class (inches) 6.0=6475 [140=7.75|8.0=8:75|9.0=9.75 MOIS than
Total number of stomachs 109 213 131 59 4
Average content per stomach-cubic cent'r 0.40 _0.62 | 0.62 i ¥ 143"

Item Percentage of perch that consumed the principel foods in the diet,
Insects 74 87 81 67 61 50
Fish 16 a2 52 417 64 25
Crustacea 11 1l 15 32 29 50
Molluscs i 5 > . 4 5 .o

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

Fish 14 63 59 72 70 34
Insects 1% 35 30 17 26 30
Crustacea 3 1 8 8 3 36
Molluscs 8 1 3 0¥ o* o

Percentage (by volume) of the principal fish in the diet. |

no

Tesselated darter 4 6 6 7 ;3 % o

3 Smelt LY e 4 2 l . e ]
Trout=perch .o i i | 17 .o 3 .. ¥
. Silvery minnow o 14 15 19 33 i
. Notropis spp. (shiner) 7 2 4 . e .o

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

Percentage (by volume) of the

22 20
22 8
.. l
9 1

principal insects in the diet.

20 14 17 4
7 2 : .o
1 0 * 0¥ .o
1 0% 7 26

* Value less than 0.5 per cent.



Table E. Summary of the stomach contents (food organisms only) for various len
perch faken in the lake Champlain investigation. (For each len
column (1) gives the percentage of the total number of sto
food; the second column (2) gives the percentage of the to

gth-groups of
gth=group the first

machs with each class of
tal amount of food (by volumn

Less More than
frassalass [Inshes) than 6 6.0=6.75 7,0-7.75 8.0-8.75 9.0=9,75 10
Total number of stomachs 19 109 213 131 59 4 %)
Average content per stomach (cu.cent're) 0.19 0.40 O.GQ* 0.62 1.6 1.3
E Ttem Oy () (1) () (Ir (2l 1. (G erar i
*
Annelids (leeches,earthworms,etc.) SEDD Tl vane avies suve sia 0B Uall von ois sea e
Crustacea (crayfish, etc.) 10.5 3.4 11.0 1.4 14.8 8,0 32.1 8,3 28.8 2.8 50, 36,2
Tunsects 73.6 71.1 87.0 34.9 80.819.6 67.1 17.4 61.026.0 50.0 30.2
Neuroptera (alder-flies) 2l,1 22.0 46.8 8.1 39.4 7.1 17.6 2.1 30.5 1.1 o sie
Ephemerida (may-flies) 58.0 22.4 67.9 19.7 64.420.4 55,6 14.2 49.1/6.9 50.0 3,8
Odonata (dragon-flies) sese sssn le8 0,5 1.0 0.6* Lad 0.3 17 0.3 insy ol
Hemiptera (bugs) bovg spee sove visn 095 0.0 wsne vuns wsiss 366 vcome SENE
Trichoptera (caddis-flies) 53 8.9 3.7 0.8 2.0 0.7. 2.8 0.4 10.0 7.0 25,0 26.4
Diptera (mldges,mosquitoes,etc,) isse aman esvw saes OB Bl iiea SRS weew ewe wess It
Insect remains 10,5 17.8 9.2 5.9 3.4 0.7 3.1 0.5 Sel 008 uiie sinl
Molluscs (clams,snails,etc.) 10.5 8.4 4.6 1.1 3.4 3.0 0.8 a3 5.1 Dull inoi. ikl
- Fish 15.8 14.2 22.0 62.6 32.089.1 46.5 72.4 64.470.3 25.0 34.0
Osmerus mordax (smelt) seve sene vees sees Dol 442 1,5 2.0 3.4 049 .oie oot
Notropis atherinoides (lake shiner) .u.s eeve vove ov.. el Lul cone s026 5550 cer vure ot
Notropis cornutus (common shiner) vose sove sses asne 005 22 ot giai cene sen sess sasill
‘Notropis volucellus (mimic shiner) 563 Te3 Le8 149 BeB 043 sine iner sese ens svon contl
Hybognsthus regius (silvery minnow) ..., .... 6.4 14.2 8.415.3 8.4 18,7 37.3 3,4 ..., u...
Percopsis omiscomaycus (trout-perch) .... .... 1.8 11.1 2o i snwe sovs LeT 2.8 ow wu AR
Perca flevescens (yellow perch) veoee ssnw sonp soen Lol Qe 1o 0.9 1eT Lob wase ouin
Percina caprodes (log-perch) seee wowe 049 8.0 0.5 0uB sive coie cece vme wons oonn
Cottogaster copelandi (Copeland's d'r)... .... 068 Dol wpwn vass 556 asme swsie wan ook o ‘% DR
Boleosoma nigrum (tesselated darter) 5.3 4.2 4.6 6.0 6.4 2l 53 TR Bl Llal 5uvi st
Lepomis gibbosus (sunfish) ceee seee 049 146 sees ... 3.1 3,8 3.4 0.4 .... . ol
Centrarchid remains tses ssve swse sese Lol LaR .oio wies 6.8 5.8 ..ot vers
Cottid (sculpin) sode HBEA FFEN wedd srew www Lod Lil anis wed vire emed
Fish remains 5¢3 2.8 10.0 21.3 12.810.2 26.0 38.4 37.324.4 25.0 34.0
Amphibia (frogs) swa iea@ woeh senw L1o0 Dl 10,8 0.9, 27 043 sivi sansg
Algae ceee ovse 00ss ecoss osen sea 0e8 000 .eit ses cove sens
Food remains vire sweyw whow snik svas som SeB Dol wess svs seie voa
* Values less than 0.05 per cent.
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ble 12. Summary of stomach contents of 19 perch, less than 6

' inches long. (5 stomachs of the 24 examined were empty;
total amount of food consumed was 3.6 cubic centimetres;
average amount per stomach was 0.19 cubic centimetres).
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Food.

';lids (leeches,earthworms,etc.) i 53 2,8 0.10
istacea (crayfish, etc.) 2 10.5 3.4 0.06
sects 14 | PBe | 1A 0.18
jeuroptera (alder-flies) 4 21,1 22.0 0.20
iphemerida (may-flies) 11 58.0 22.4 0.08
'richoptera (caddis-flies) 1 5e3 8.3 0.32
Insect remains 2 10.5 17. 0.32
llusecs (clams,snails,etc.) 2 10.5 8.4 0.15
| 3 | 15.8 | 14.2 0.17
otropis volucellus (mimic shiner) 1 53 T3 0.26
Boleosoma nigrum (tesselated darter) 1 5.3 4.2 0.15
Fish Temains 1 563 2.8 0.10

Non-foo0da.
(not included in above calculations-total 0.1l1] cubic centi-
' metres)

bris (sticks, stones, etc.) Hz | 10,5 I 100.0 0.06
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ple 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 per stomach was 0.40 cubic centimetres).
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120 p— |pu—wo |do0
Food.
stacea (crayfish, etc.) 12 11.0 y 0,05
eutoptera (alder-flies) 51 46.8 8.1 0.07
iphemerida (may-flies) 74 67.9 | 19.7 0.12
)Jdonata (dragon-flies) 2 1.8 0.5 0.11
'richoptera (caddis-flies) 4 3.7 0.8 0.08
[nsect remains 10 9.2 5.9 0.26
[ luses (clams, snails, etc.) 5 4.6 1.4 0.10
h 24 22.0 62.6 1.16
Jotropis volucellus (mimic shiner) 2 1.8 1.9 0.42
ybognathus regius (silvery minnow) 7 6.4 | 14.2 0.90
dercopsis omliscomaycug (trout-perch) 2 1.8 | 11.1 2.45
'ercina caprodes (log-perch) 1 0.9 6.0 0.28
Cottogaster copelandi (Copeland's darter)j 1 0.9 0.6 0.28
oleosoma nigrum (tvesselated darter) 5 4,6 6.0 0.53
somls gibbosus (sunfish) i 1 0.9 1.6 0.70
i f11  |10.0 | 21.3 |0.86

A Non-foo0d.
(not included in above calculations-tctal 0.64 cubic centimetres)

3162
6847

0.9
5e5

0.20

bris (sticks, stomnes, etc.) 0.07

j;sites (tapeworms, round-worms,etc.) ﬂ b
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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 enpty;
total amount of food consumed was 126.1 cubic centimetres;
average amount per stomach was 0.62 cubic centimetres.

Iten

6.1 cubic cen-

timetres) of food,or other

of total
items, consumed.

Number of stomachg with

each class of food.
other items,per stomach.

number (203) of stomachs.
Average amount in cubic
centimetres of food, or

Percentage of total

Percentage
amount (12

oo d.

0.34
0.23
0.11

O.

n

Insects
Neuroptera (alder-flies)
Ephemerida (may-flies) 132
Odonata (dragon-flies)
Hemiptera (bugs)
Trichoptera (caddis-flies)
Diptera (midges, mosquitoes,etc.)
Insect remains

Molluscs (clams,snails,etc.)

Fish
Osmerus mordax (smelt)
Notropis atherinoides (lake shiner)
Notropils cornutus (common shiner)
Notropls volucellus (mimic shiner)
Hybognathus reglus (silvery minnow)
Percopsis omiscomaycus (trout-perch)
Perca flavescens (yellow perch)
Percina caprodes (log=-perch)
Boleosoma nigrum (tesselated darter)
Centrarchid remains
Fish remains

Amphibia (frogs)

Crustacea (crayfish, etc.) $?0
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Non-Food.
(not included in above calculations-total 1.16 cubic centimetres)

2.0 9.5 0.04
0

59 905 0.09

Parasites (tapeworms,round-worms,etc.)| 4
Debris (sticks, stones, etc.) 12

* 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 eamount of food consumed was 81.8 cubic centimetres;
average amount per stomach was 0.62 cubic centimetres.
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42 (*] o~ O
ot g ~ e a g
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Food.

Annelids (leeches,earthworms,etc.) 1 0.8 " 0.0% 0.02
Crustacea (crayfish, etc.) 42 32.1 8.3 0.16
Insects 88 67.1 17.4 0.16
~ Neuroptera (alder-flies) 23 17.6 2.1 0.08
Ephemerida (may-flies) 13 55.6 14.2 0.16
Odonata (dragon-flies) 2 1.5 0.3 0.14
Trichoptera (caddis-flies) 3 2.8 0.4 0.10
Insect remains 4 3.1 0.5 0.11
Molluscs (clams,snails,etc.) 1 0.8 0.3 025
Fish 61 46.5 72.4 0.96
Osmerus mordax (smelt) 2 1.5 2.0 0.80
Hybognatbus regius (silvery minnow) 11 8.4 18.7 1.29
Perca flavescens (yellow perch) 2 1.5 0.9 0.35
Boleosoma nigrum (tesselated darter) 7 5.3 7.2 0.83
Lepomis gibbosus (sunfish) 4 3.1 3.8 0.77
Cottid (sculpin) 2 1.5 1.4 0.55
Fish remains 34 26.0 38.4 0.91
Amphibia (frogs) 1 0.8 0.9, 0.70
Algae 1 0.8 0.0 0.02
Food remains 3 2.8 0.6 0.45

Non-foodl

(not included in above calculations=total 1.14 cubic centimetres)

Parasites (tapeworms,round-worms,otc.) 2
Debris (sticks, stones, etc.) 18

1.5
6.1

105
89.5

0.06
0.13

* Value less than 0.05 per cent.



- 32 &

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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: ‘ Food.

Crustacea (crayfish, etc.) 17 28.8 2.8 0.16
Insects 36 61.0 26.0 0.69
~ Neuroptera (alder-flies) 18 3005 .1 0.06
Ephemerida (may-flies) 29 49,1 16.9 0.56
Odonata (dragoneflies) 1 1.7 0.3 0.25
Trichoptera (caddis-flies) 6 10.0 7.0 1.12
Insect remains 3 5.1 0.8 0.27
Molluscs 3 5.1 0.4 0.12
Fish 38 64.4 70.3 1.77
Osmerus mordax (smelt) 2 3.4 0.9 0.43
Hybognathus regius (silvery minnow) 22 373 33.4 1.45
Percopsis omIscomaycus (trout-perch) 1 L% 2.8 2465
Perca flavescens 'yellow perch : 1 1.7 1.6 1,50
Boleosoma nigrum gtesselaged darter) 3 5.1 1.4 0.43
Lepomls gibbosus (sunfish 2 3.4 0.4 0,20
Centrarchid remains 4 6.8 5.6 1.35
Fish remains 22 37.3 24 .4 1,06
1 1.7 0.5 0.45

Amphibia (frogs)

Non-food.
(not included in above calculations-total 0.3l cubic centimetres)

45.0 l 0.05

Parasites (tapeworms,round-worms,etc.) 3 5.1
. 55.0 0.03

Debris (sticks,stones,etc.) 5 8e5




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

centimetres).
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Food.
‘Crustacea (crayfish, etc.) 2 50,0 36.2 0.86
- Insects 2 50.0 30,2 0.80
Ephemerida (may-flies) 2 50.0 3.8 0.10
Trichoptera (caddis-flies) 1 25,0 26.4 0.70
‘Fish (remains only) 1 25.0 34,0 0.90
Non - food.
(not included in above calculations-total 0.10 cubic centimetres)
‘Debris (sticks, stomes, etc.) | 1 IZS.O | 100,0 0,10
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{ﬁ of the hatchery, and in this way there has been provided a very
liinite demonstration that these are the eggs taken so readily by
i; yellow perch (wheﬁ available). In addition, they provide a ready
ians of comparison with eggs of unknown origin which had been found
;’ether parts of the bay.

' Fish-eggs formed so great a proportion of the stomach contents
39 per cent) that other food organisms of necessity were very much
:;duced - insects 8 per cent, and fish 4 per cent. The average stom-

‘ﬂh content was 2.00 cubic centimetres. As at Desranleau's, the quan-

'ﬁpleosoma nigrum), next, was the most important of the fish species

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

nd Table B).

VARIATION IN THE FOOD OF THE PERCH ACCORDING TO SIZE.

Data on the variation in the food of the perch of different size
ay be found in Tables D and E, and Tables 12 to 17 inclusive. The
iirangement of the various food items in Tables D and E is the same
;f:that employed for Tables A and B. However, in Tables D and E, it~

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

i;ntioned (page 2) the size-groups employed began at less than 6 2
%;hes, and proceed by ranges of 1 inch to a size-class of more than
5; inches. The number of stomachs included in each size-class is

:?pwn in Table D. The number of individuals forming the extreme size-

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

4% nevertheless that there is a very definite change in diet with

&
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Tgease in age. This change can perhaps be seen most clearly in

f;e D,"percentage of perch that consumed the principal foods in
;1diet".

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

!@ from about 80 per cent to 50 per cent; fish-eaters increased
?@720 per cent to about 50. There appears also to have been.a
}yease in molluscs, éﬁd an increase in the proportion of Crustacea.
??e is also a change in the kinds taken, from within a "group" of
"organisms. Among the fish species consumed,the percentage of the
?%ery minnow (Hybognathus regius) rose steadily whereas that of the
iférs (Notropis spp.) fell, in spite of a rise in the total amount |

& ,
‘fish consumed. It would appear that the consumption of the smelt

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

”%g«the insect orders, the Neuroptera (alder-flies or Sialis) shewed

i3

:;rinite decrease from about 20 per cent to none,and the may-flies

fia moderate decrease from about the same (level to about 10 per

;; or less.

j}_As might be expected,as the stomach increases in capacity,with
;ﬁeased size,there was an increase in ﬁhe average stomach content.

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

. SUMMARY .

fi 1. The amount of food taken by perch in lake Champlain was found
;Lary from place to place,but was greatest in the shallower regions,
é,as the Fort Ticonderoga,and the Missisquoi bay areas,although
?"seasonal differences complicate the interpretation of the data.
‘242. The amount of food per stomach was found to vary according
'?néson. This variation between seasons was greater apparently than

‘+geographica, variation within a single season (winter).
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3. A greater variety of organisms was found in the diet in the
Ihntumn sample than at other times.

| 4, The most marked seasonal change of food was the great increase
ibt fish eggs at the end of April and early in May.

| 5. The increase of Asellus at the end of February and of algae
fmt the end of April are probably seasonal variations.

| 6, While a considerable diversity of food organisms was ohser-
lﬁld, fish and insects formed by far the greater part of the diets.

' 7. A definite variation of diet was found in the various length-
};ronps (ages). The smaller (younger) fish had a higher proportion of
1}naeots: the larger (older) had a higher proportion of fish.

, 8. The manner of capture should be considered in any study of
‘yellow perch diets, Fish taken on the hook frequently have everted
rltomachs.

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

j rch of the three areas in the Sand~bar bridge region, and also
jﬁhose from the three parts of Missisquoi bay, although captured

in geographically contiguous areas, yet have very different diets.
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