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fish food supply in this lake. The general conclusion to be
drawn from this qualitative investigation is that Lake
Nipigon is a body of water relatively poor in plankton,
with the exception of the diatomaceous flora. The
number of species occurring in the lake itself was not large,
and with a few exceptions the number of individuals of a
species was not large. This was particularly true of the
open-water plankton. Such important forms as the species
of Daphnia were uncommon, and apparently Folopedium
was absent. Leptodora kindiii was the only cladoceran
which was common in the open water. The Copepoda were
much better represented in point of numbers, especially in
the cases of Diaptomus and Limnocalanus. In the shallow
protected bays, where occurred considerable growths of the
higher aquatic vegetation, there was a much better repre-
sentation of species and larger numbers of individuals.
This was especially true of the Rofatoria and the Cladocera.
From the standpoint of food-supply for the young of many
species of fish, this is important.

The diatoms were vastly more numerous than all the
other organisms combined. They are not directly of much
value as fish food, and if of importance as food for the animal
planktonts should have supported a much larger population
than was found to occur. They may, however, be of con-
siderable importance as food for the macroscopic bottom
population, especially Pontoporeia hoyi, the larvae of the
Chironomidae and the Mollusca, which are of extreme
importance as fish food. The interrelations in the food
complex are so involved that it is difficult at the present
time to judge accurately the significance of certain organisms
or groups of organisms, and it is apparent that studies of
the food habits of the lower animals which serve as food for
fish must be made before satisfactory conclusions may be
arrived at in regard to the evaluation of the various con-
stituents of the plankton.
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THE DISTRIBUTION AND ECONOMIC IMPOR-
. TANCE OF MOLLUSCA IN LAKE NIPIGON

- The limnobiological investigations carried out in Lake
Nipigon during the summer of 1921 involved, amongst other
work, a study of the bottom fauna. This was undertaken
n order to obtain some knowledge of the species of animals
nhabiting the lake bottom and to learn something of their
abundance, distribution, and value as fish food. As this
bhase of the work came largely under the direction of the
writer, the methods employed and the results obtained, in
50 far as they have to do with one group of animals, namely
the Mollusca, will be given in this paper. For their interest
assistance in the carrying out of this investigation
sincere thanks are given to the Honorary Advisory Council
for Scientific and Industrial Research.

METHODS OF INVESTIGATION

The method employed in studying the animal life of the
tom was to dredge up samples of the material from the
e floor. For this purpose a small Ekman dredge* which
covered an area of 81 square inches, was used. It was
lowered open, by means of a small steel cable wound on a
- Windlass, and, when released by a messenger dropped from
 the boat, its jaws closed upon a sample of the bottom. The
] Mmaterial obtained in this manner was hauled up and placed
.. numbered trays, and data concerning depth, distance
from shore, and character of bottom were tabulated in
/ Tegard to each. Depth was measured directly by a counting

‘Machine, over which the cable passed, and distance from
IffShon_e was estimated as accurately as possible either by
' -'Mrt distances or by timing the boat. On other

*Dr. C. Juday kindly supplied this dredge.
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occasions a drag dredge was used instead of the Ekman
dredge. This piece of apparatus consisted of an iron frame
to which a sack was attached, and as it was hauled over
the bottom it scraped up any loose material with which it
came into contact. It wasimpossible, however, to determine
accurately the area of bottom covered by this dredge and it
brought up so much material from one spot that the results
obtained did not compensate for the time and labour involved
in cleaning it. As a result, this dredge was finally aban-
doned in favour of the Ekman type. At times even the
latter could not be used, as, for example, where the bottom
was composed of rocks. The dredgings were supplemented
by hand collecting along the margin of the lake.

In taking dredgings, a situation was usually chosen where
the environmental features made it seem advisable to study
the animal population. Then, by beginning in-shore as closely
as possible, a series of from 4 to 10 hauls was made, gradually
working out into deeper water, along a straight line. The
distance between dredgings was governed largely by depth
and character of bottom.

The material obtained was taken back to the laboratory
and washed through screens of different grades of fineness,
so that the loss of smaller organisms was climinated as much
as possible. The cleaned material was carefully sorted
while the animals were still alive, and the specimens were
preserved in seventy per cent. alcohol in vials.

For the study of the value of bottom organisms as fish
food the stomach contents were taken from a large number
of fish. This material was sorted over in the laboratory,
and the various species of animals in it were identified and
their relative importance estimated.

SrECIES OF MoLruscaA OBTAINED

In the material collected during the summer 44 species
of Mollusca were identified. Amongst these there are
representatives of 8 families and 12 genera. A list of the
species obtained is given on the following pages.
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GASTROPODA
1. Lymnaea apicina Lea.
i

2, ‘ emarginata Say.

3 s galbana Say.

4. 3 stagnalis appressa Say.
5. o vahlis Moll.

6. Planorbis antrosus Con.

" “  approaching corrugatus Curr.
3 “  striatus Baker.

7 0 crista L.

8. i3 exacuous Say.

9. i harsutus Gld.
10 Y parvus Say.
11. - trivolvis Say.

12. Segmentina crassilabris Walker.

13. Physa ancillaria Say.

14. gyrina Say.
15. . Ep.
6. “° sp.

17. Ferrissia parallela Hald.

18. Amnicola limosa Say.
i limosa porata Say.
19. " sp. possibly 4. pallida Hald.

20. Valvata sincera Say.
21, “  tricarinata Say.
" -~ perconfusa Walker.

PELECYPODA

22. Anodonta kennicotis Lea.
23. " marginata Say.

24. Lampsilis (Ligumia) superiorensis Marsh.

25. Pisidium compressum Prime. (form of subsp. pelluci-
dum).
26. ik fallax Sterki.
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27. Pisidium idahoense Roper.

28. i indianense Sterki.
29. Y medianum minutum Sterkl.
30. 5 monas Sterki.
31. i pauperculum Sterki (near subsp. nylanderi
Sterki).
32. ik punctatum Sterki (form simplex).
33. i rotundatum Prime.
34. s scutellatum Sterkd.
i i cristatum Sterki.
35. - splendidulum Sterki.
36. A variabile Prime.
87 i vexum Sterki.
38. ¥ walkers Sterki.
39. ¥ sp. (known but not yet published).
40. Sphaerium crassum Sterki.
41. F tenue Prime.
42. i sp (probably vermontanum Prime).
43. Musculium rosaceum Prime.
44, = securis Prime.

There may be several additional species of Pisidia,
according to Dr. V. Sterki.

The writer is greatly indebted to Dr. Bryant Walker and
Dr. V. Sterki for assistance in the identification of specimens.

TABULATED REsuLTS oF DREDGING OPERATIONS

In the following series of tables the results of the dredging
operations are given. These show where operations were
carried on and give data concerning the molluscan population
and environment at each station. Dead specimens are not
included in the numbers, but where empty shells were
obtained the names have been inserted in the list.

The names of species of Sphaeriidae obtained in each
locality are noted below each table.

ADAMSTONE: MorLusca IN LAKE NIPIGON
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SAND POINT BAY

- Series 111

SANDY RIVER TO N. SHAKESPEARE

Series [V

Character of Bottom
Distance from Shore
{477 A W N e
Lymnaea galbana. . . ..
Planorbis antrosus. . . .
Planorbis parvus. . . ..
Amnicola limosa . . . ..
Amnicola sp.........
Valvata sincera

Valvata tricarinata

(VRN 0 e e
Valzata tricarinata. . . .
PEYSESP: . o e
Planorbis hirsutus. . . .

30

3 = 2

1 2 3
6 12
Gravel

21
Gravel | Sand
120

1

60

2 e
1 1

4
45
Mud

440

1
12
Clay

150

2 3 4
21 27 30
Sand Sand Sand
1200

250

850

2 i 16

48
Sand

2800

6
159
Mud

4550

Pisidium compressum
i scutellatum
Sphaerium tenue

SHAKESPEARE ISLAND TO SANDY RIVER Series V
Predging. ... ..o.0 o 0. 1 2 3 4 5 6 7 8 9 10
I?epth (in feet)......... 150 150 156 163 80 96 78 45 84 192
C.l.mracter of Bottom. . ..| Clay Clay Clay Clay Clay Clay Clay | Gravel Clay Mud
Distance from Shore. . 50yd.| 100 yd | 206 yd | 400 yd | 800 yd | 1 mile | 2 miles | 3 miles 3% miles | 6 miles
Lymnaea vahlii. . . .. .. .. o e = =5 % D

o stagnalis. .. . . .. i D

N P g g | D
Segmentina crassilabris. . . D
Planorbis hirsutus. . . . ... D

£ parvus. . ... .. I
Valvala sincera. ... ...... D D D

“ tricarinala. . .. .. = o N5 = D

Sphaeriidac. .. . ......... D D D D D D D 7 Bl eh

Pisidium sp.

~J
o
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SAND POINT BAY (OFF McCOLEMAN'S DOCK) Series VI
Diredetng L4 Sisas | 1 2 3 4 5 6 7 8 9
Depth (in feet).... ... .. 6 9 12 14 15 15 15 15 16
Sand & | Sand & | Sand & | Sand & | Sand & | Sand &

Character of Bottom ...| Sand Sand Sand Gravel Gravel Gravel Gravel Gravel Gravel
Distance from Shore (yd.) 75 ft. 100 150 175 200 225 250 275 300
Lymnaea galbana. . . .. .. 1 o

‘' emarginata... .. s 3 5 2 o
Planorbis antrosus. . . . .. 1 1 1 1 3
Amnicola limosa. . .. . ... 1 2

-4 SR e LR 2 o 3
Valvata sincera. .. ... ... 1 1 1

Y tricarinata. ... .. 1 1 2
Lymnaea vahlii. . ... .. .. 1 =
Planorbis parvus ... . ... s 3
Sphaeriddae. .. ......... 3 1

Pistdium scutellatum

“

sp. juv.

Sphaerium vermontanum

SAND POINT BAY (OFF McCOLEMAN'S DOCK) Series VII
Dredging. .. ............ 10 11 12 13 14 15 16 17
Depth (in feet).......... 15 21 27 39 53 60 69 75
Character of Bottom. .. .. Gravel Gravel Mud Clay Clay Mud Mud Clay
Distance from Shore (yds.) 330 375 450 600 750 900 1200 1500
Lymnaea galbana. . ... . ... B

O emarginala. ... .. 1
Planorbis antrosus. ... . ... 3
Ammnicola limosa.. . . . ... ..

4 T i
Valvata sincera.. ........ o & 2

‘' tricarinata. . ... .. 2 1 e
Sphaeriidae. . ........... 1
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BAY EAST OF COOKE POINT Series VIII
Dredgiag o sen iy o 1 2 3 4 5 6 7 8 9 10
Depth (in feet)......... 15 15 18 21 21 18 23 30 33 48
Sand & &

Character of Bottom....| Sand Sand Sand Sand | Gravel | Rock El:{r:)ck Sa}.{not‘:l:k %;i:; Mud
Distance from Shore (yds.) 100 150 200 250 325 400 500 880 1100 1800
Planorbis parvus. ... .... =5 s = i 1 s il 3
Ammicola limosa. . . ..... o o e 1 =, 5
Valvata sincera. . ....... s 1 i i

Y tricarinata. . . ... = 3l - 1
$phaeriidae............, 2 2 1 1

Pisidiuwm compressum
Sphaerium vermontanu »
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BLACKWATER BAY Series IX %

D Ce ARG b 4 i e i 1 2 3 4 5 6 7 8 =
Depth (in feet).......... 8 9 18 21 21 27 30 33 =

Character of Bottom. . . .. Sand Sand Sand Sand Sand Sand Sand Sand §

Distance from Shore (yds.) 270 300 370 450 525 600 700 880 &

Lymnaeasp............. s = - = s - - o B E

Planorbis parvus. ........ %

Amnicola limosa.. .. ... ... ite o il = Y 1 1 [

Valvata tricarinata (var.). . et e e 1 s e o

“ tricaringla. . . . ... i s i i . 2 ; . z

e i R e e 22 H e 2 6 2 —

b

= 2

Sphaeriidae s

Pisidum sp. juv. >
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BLACKWATER BAY Series X é
v
115711 N S 1 2 3 4 5 6 7 8 8
Depth (in feet).......... 12 21 24 27 29 36 39 39 &
Character of Bottom. . . .. Sand Gravel Sand Sand Sand Sand Sand Sand =r
Distance from Shore (yds.) 50 100 150 200 300 700 900 900 =
Lymnaea vahliz . ........ s £ & o = i = W 1 o
Planorbis antrosus. ... . ... e 1 g e o 5 =
it t_‘
1107 177 o & = F e 2 fes]
Ammnicola limosa. . . ... ... n 1 = %
Valvate tricarinata (var.).. e 1 >
b T T P D 1 6 E

‘Y ricarinata. . . .. .. T g . g 3
Sphaeriidae. .. .......... o 2 e 1 2 1 g
2
Pisidium monas «
Y medianum minutum =
s scutellatum =
& sp. juv. o
o]
V4

o=
=]
SOUTH SHAKESPEARE ISLANDS Series XI E;
Dredging. .............. 1 2 3 4 5 6 7 8 5
Depth (in feet).......... 3 6 27 48 48 54 51 30 g
Character of Bottom. .. .. Rock Sand Clay QOoze Qoze Ooze Ooze Qoze &

Distance from Shore (yd.) 5 15 80 200 400 600 800 900
Lymnaea vahlii ... ... ... =
Planorbis antrosus. ... .. .. " 1 g
! parvus. .. .. .... 2 1 =
PSR . sl s R g
Ammnicola limosa . .. . .. ... 1 29 ;
Valvata sincera.......... 1 2
‘“ tricarinata. .. . ... Z,
Sphaeriidae. . ........... 3 20 g.
Pisidium compressum Q

L fallax

& pauperculum g
H scutellatum ot
Sphaerium vermontanum (?) 8
2

18




EAST SHAKESPEARE ISLANDS Series XII
Diedoing ) o s e Lo ey 1 2 3 4 5 6 7
el (nke et a1 e sl r b 6 15 21 21 21 18 15
Sand
Character of Bottom................ among Sand Mud Algae Algae Sand Sand
Rocks’
Distance from shore (yds.)........... 15 50 100 200 400 800 1000
Lymnaea emarginalt. . .............. - =
A Ui i rlh = s v 1 % 1
S R e o o o o it 3 B ok 1 e
Planorbis antrosus. .. ..., 1 1
H T ST OR i b e e s e b £
B i L TE N e L o 1 2
Amnicola Bmosa. ... ...ovevvvmioine 5 e o P
X 6 e I ey o e e S = sif 1 1 3
VOO SEHCO G et s i dbor i B B iz 2k e 1 5 2 2 3
LR L T2 T e R 1 1 i s
R o k. e i b Bt 5 t 1 s 9 1 i
e A T S 4 ¥ 1 3 21 5

Pisidium compressum
i medianum minutum
L scutellatum
i splendidulum
variabile
[ Sp i

NORTH SHAKESPEARE—HAT MOUNTAIN

Series X111

Predpmg. ST oot 1 Z 3 4 5 6 7 8
Depth (in feet).......... ; 15 18 24 33 57 63 69
Gravel &
Character of Bottom. . ... Sand Ooze Mud Ooze R Mud Mud Mud
Distance from shore (yds).|. 15 80 130 430 530 730 900 1100
Lymnaea galbana. ... .. ...
s emarginata. .. . ..
i vahlis. . ........ o
Planorbis antrosus........ e i 1
Y DORIUS .\ yecon s s 3 3 3
P R e et S L 5w
Amnicola limosa. . .. ... .. P s
i A i T 3 7 5
Valvata sincera. ......... 5 7 5
‘' tricarinala . . . . ... 1 o 1 . -
Sphaeriidae. .. .......... 6 5 14 1 1

Pisidium compressum
2 medianum minulum
4 pauperculum
# scutellatum
“ splendidulum
K variabile
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McL. BAY

Series XIV

Dredging. .. ............ 1 2 3 4 5 6 7 8 E
Depth (in feet).......... 3 3 6 6 9 15 30 36 =
Wood, 0
Character of Bottom, . . .. Debris, & Mud Mud Mud Mud Mud Sand Clay %
Mud

Distance from Shore (yds). 15 40 75 150 200 250 350 450 tﬁ
Lymnaea galbana. . . . ... .. a - - ]
e e s = .. 1 ’8
Planorbis parvus. . ... .. .. 1 g 2 1 2 c
- antrosus........ 1 1 2 1 3 %
Segmentina crassilabris.. . . o7 e >
Ammicola limosa . .. ... ... = 1 1 & 13 =
I e e =l 3 14 7 39 2
Valvata sincera.......... o7 = 6 2 6 t;
Y tricarinata. ... ... 1 - s 1 4 = =
Sphaeriidae. .. .......... 1 2 8 2 18 2 =
Z,
Pisidium compressum =
A pauperculum =
i scutellatum ]
“  cariabile 4

“ walkeri

.
FOOT OF ORIENT BAY : Series XV §
e e S 1 2 3 4 5 6 7 8 9 10 -
Depth (in feet). ........ 12 3 2 5 3 5 9 69 51 27 g
Character of Bottom....| Gravel | Sand Sand | Sand Sand Sand Sand Mud | Mud Mud Z
Distance from Shore (yds.) T 100 200 300 400 550 700 800 900 1000 o
Lymnaea galbana. . . . ... i b 1 1 e
Planorbis antrosus. .. . ... o = = 4 2 1 e g
Segmentina crassilabris. . . " =t ry - e = 2 9
Planorbis hirsutus. . . .. .. 3 1 5 &
= parvus. ... .. 2 1 1 @
Amnicola limosa . . .. .... 5 3 2 1 = »
= O iy M 1 1 2 16 —
Valvata sincera. .. ...... e L = o 2 “
‘“ tricarinata. .. .. .. i s T el bt 1 2 e )
Sphaeriidae. . . .. .. ..... 2 = e 3 5 5 13 e
o]
Pisidium scutellatum -
3% sp. juv. =
Musculium roseceum 5
L securis 8
Z

@x»n
[




BLACKWATER BAY

Series XVI

1 Y557 [t et ety e e i e
Depth (in feet)..................

Character of Bottom.............

Distance from Shore (yds.)........
Planorbis parvus, ... .o vinean
Amngcola limosa. .. <. o .ioiaies

6

“ tricarinata (var.).........

Wicarthala.' oo onvin i
SPROPYUIARL s o .- ohms e s o i

o

Sand

50

2
21
Mud
&
Gravel
150

21
Mud

Gravel
250

4
21
Mu
&
Gravel
350

(<)
< D

Mud

450

et

Clay

550

117

Mud

650

8
147

Mud

750

9
178

Mud

1000

Pisidium sp. juv.
Sphaerium sp.

SECOND CHANNEL W. OF NIPIGON RIVER

Series XVII

Prediing S e o
Depth (10 feet)im v ires ps s £ s

Character of Bottom.............
Distance from Shore (yds.).......

7 A 5 1100 e e B
Planorbis antrosus. .. ............

= G0 o] W, R rias e o
SRR o it e e L
AMNECOl G LIRS o5 = < w5 s b dos g wons

o B o e, et b

13

tricarinate (var.)..........
WICArERAE, . o« v oo ovnmo s
B CEI T = Satvs L w2 sda b B 67

&

2
18

Mud

75

[VV]

A

Mud

250

Mud

350

o

Sand

550

oo

27
Gravel

750

8

28

Mud
&

Sand

1150

9

Pisidium compressum
# pauperculum

scutellatum

variabile

i
i
1

“ sp. juv.

Musculium sp.

sp. (known, not published)

98
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SOUTH BAY (WEST SHORE)

Series XVIII

SOUTH BAY (WEST SHORE)

I3 LRI T e T T e i 1 11
{8 e o (- 2 e -

Character of Bottom. .. ..., cu-arebimmnss.

Distance from Shore (yds.)...............
Lopnnoet, FBIBGIAT s e v somsn oo i o s
Planorbls OnlroSHS v v v s sv o vw s bunus s

b e e e e e
Amnicola limosa. . . . .....................
e e e s gy, - eyl

A L e 1 P el e e
B T i R S e o s St
Lymnaea emarginata . .. ..................
P REAIIEe: crn t s e 3 B T B E Bk S

Sand

50

3

6
Mud

&
Gravel

75

1

1
1

11

4
6
Mud
&
Gravel
200

Series XIX

1 2 3 4
2 4 5 5
Mud
& Mud Mud Mud
Sand
15 25 40 65
7
1 i
2 3
1 5
1
37 12 15 6

Pisidium compressum
o pauperculum

scutellatum

variabile

SECOND BAY WEST OF NIPIGON RIVER

Pisidium compressum

g medianum minutum
pauperculum
scutellatum
variabile
sp.
Sp.
Sphaerium tenue

i

i

‘o

“

Series XX

YT DG T e i e A R S P 1
Depth (in feet).................. 5
Character of Bottom. .. ........ .. Mud
Distance from Shore (yds.)....... 15
Lymnaea galbana................

A s e e T i

B B e i q & i b oo e
Planorbis antrosus. .. ............

b BAYSHUS . 5155 5581 T L

] 7Y T S L e 2
Amnicola limosa. . . .............. 1

< S e ey (T 2
Valvata sincera. ... .............. 1

aallecil L ELT T s M .7
D PR RAB T it e o i mirina ¢ ot e 17

18
Mud
50

18
Mud
150

33
Mud
250

33
Mud
300

6 7 8
33 12 6
Mud Mud Mud
350 400 450
1
1
3 2
4 8
2
1 3

9

5
Mud
550

Pisidium scutellatum
B VXU

variabile

sp. juv.

‘o
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BEAR CREEK

Series XXI

IO LT, o i s e A A oA T et (. oy e B e 1 2 3 4 5 6
LB BT e e vl ey SN e S g L 18 9 9 g 9 9
(LT, o ) R SRS 1 B e e o e | e ) O Mud I};)::Sri: SS:S;?: Sand Sand Sand
Distance from Share (a8 Y. o oo sin s mrer o 5 s mm b & 20 300 600 900 1300 1700
R e R SRR OIS e i o, ST o g At R o e ey
A T T 2 e T SRR CH N, o W, ST L L et ey

2 75 v, o o, s s T S e et e T
T Ol DR g it S T e s e e B e ) e

A = e T e Vot e N A B T Tt
AT e e e et e E RSP YT U ol el R

e e i s ey OBl Rl e el ) L% P :
Sphaeriidae. . . . ... e e T ey AL 1 2 1

Pisidium variabile

Musculium juv. (apparently rosaceum)

Sphaerium sp. juv.

— S =
NORTH SHAKESPEARE BAY Series XX11
T e = 1 2 3 4 5 6 7 8 9
Depth (infeet).... . ... .. .1... 4 18 18 36 24 15 9 6 2%
Mud &
Character of Bottom............. Mud Mud G:’lavel Mud Mud Mud Mud Sand Sand
Distance from Shore (yds.)....... 10 60 110 210 610 710 760 810 840
Lymnaea galbana................ - 73
R e R et SRS 1
Planorbis antrosus. .............. 2
it hirsutus. .. ... 4 e
4 /1 2 e R e e il e e 1 5 =
Amnicola limosa. . . .............. 8 o 1 9 20
B ol oo e L g o 14 e 1 1 11
VOGhE - SINGEIG i e e e 3 3 ; : ¥
e T AEAE " 5 s el s, e 1 o 1 = e 2 1
T T e Ry L 14 2 6 1 3 4

Pisidium pauperculum

Y punctatum ([, simplex)
Y scutellatum cristatum
" variabile
“ sp.juv.

Sphacrium crassum
=i sp. juv.

06

CANOLSKVAY

NOOIAIN TV NI VOSOTIOIN
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NORTH SHAKESPEARE ISLANDS

Series XXIII

I e = T T T 1 2 3 4 55 6 7 8
15713 TR -0 S e 5 17 21 21 15 9 42 42
Gravel
Chargetgr 0f BotEOm . 2 ees oo mnsdind ot among Sand Sand Sand Sand Sand Mud Mud
Rocks
Distance from Shore (yds.)................ 10 40 40 60 100 130 230 380
Lymnaed godbonB., . s coesws o e ons nian s 1 1
e e e e S .
T Or DS AR DS, 5. & = iions, § oo sl 7 5 it 3
S ek R e T 45 e R 7
Segmentina crassilabris. . ....... .. ... .... .
e e T e ey T e R e e T 1
A O TS il 55 0 ke d 5 [ B 0 s T 11
T B Lo e M T e e, A L = 1 = 12
VA SR 1w ik D [ sl e s 1 £ 1 6
P T N i e a LR L s heeta 1 5 -
SORAeIREE. v b8 e ki 08 L s il 6 e, s 12 15 3
Pisidium compressum
. pauperculum
i rotundatum
5 scutellatum
e variabile
o sp.

Sphaerium tenue
S vermontanum (?)

ORIENT BAY (AT MACDIARMID)

Series XXIV

Dredging

....................... 1 2 3 4 5 6 7 8 9
Depth (in feet).................. 6 39 90 150 87 69 63 11 9
Character of Bottom............ . Sand Mud Mud Mud Mud Mud Clay Seg;? % Mud
Distance from Shore (yds.)..... .. 10 30 60 160 800 1000 1100 1503 1700
Lymnaea galbana. ... ............ e
(17177 e X 1
Planorbis antrosus. .. ......... ... o 1
e e o e A e 1
Segmentina crassilabris. ... .......
Amnicola limosa. . . ......... ... .. 2 1
i S e P ] 1 o 1 4 2
Valvata sincera. .. oo oo iv 0o 1 1 4
T e s e L s o o 1
Sphaersidae. = ... e 4 1 2 4 7 .2

Pisidium compressum
' monas

sp. juv.

Sphaerium sp. juv.
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NAONAN IDS.

NIPIGON HOUSE

MACDIARMID HARBOUR

Series | Series VII Series XXV

T oY S TR o e e e B e e 1 1 2 1 2 3
Dept’;gx (_ign T L e M et o w3 [ T L AL M15({1) fg:) 144 36 (?) 9 8 5
Characterof Bobtoml, .- o¢ 0 - it mamne bt i S}:lells Clay Mud Mud Mud Mud
Distance from Shore (yds.).. ................. 800 800 125 100 75 25
Lymnaea galbana. .. ... i 1

L o AR - oy e m o A e A B B AT
Pleator bEs GRFOSUS 5ic df e e i e 5 5 5 s ko b 11

& Ty L e e e e : 2
DT T T M Ry RIS T 1 2

5 B bt s A e R B T S - 2
Vol uO L SR G ot 4 v e v §8 o A & o bk B 00 e 2 3

R B AR s T " L LA e e e ) bkl 3 :
PhYS@ @YPERG . o oo i5
Sphaeriidae. . . ...

Pisidium compressum
o pauperculum
o punctatum L. simplex)
Y gariabile

sp.?

Series XXVI

6 7 8 9
24 27 48 129
Sand Sand Sand Mud
280 330 380 430
1
: 1
3

S0 125 Vi1 i el 1 A L 1 2 3 4 5
Pepth-(infeet) S e o 0 9 18 8 12 13
Character of Bottorm. .. .......... Sand Sand Sand Sand | Gravel
Distance from Shore (yds.). .. ... 30 60 85 130 230
Lymnaea vahliz. .. ...............
Planorbis antrosus. .. ............
= RS L Ly & s A
e DTS\ s it i g
PRYSE FWINGL o o scnnsw pae v s o =
Amnicola limosa. . . .. ............ 2 4
“ e g, 1 -0, Lo 2
Valvata sincera. ... ......c.oovuun: 1 o
“  ricgrinala (var.).......... 1 1
R R I T 3T s v 12 por o s 2 1 1
Pisidium compressuin
O pauperculum
o sp. juv.

Sphaerivin sp. juv.
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VIRGIN ISLANDS

Series XXVII

BTy o 1o, A S S
Depth (in feet)..................

Character of Bottom.............

Distance from Shore (yds.). .. ....
Lymnaea emarginata. .. ..........
L RO a ) B o w4 s s
(0E ™y T i Tt
Planorbis antrosus. .. ............
9 g T e Nt S
parvas. .. ...

Amnicola limosa. . . ..............
"

0"

tricavinata. . .............
Sphaeriidae. . ...................

Sand
10

Sand
50

15

Sand
200

(<M

12
Mud &
Sand
300

\lb—dw\—“

Mud &
Sand
400

[ RV

8

5
Mud &

Sand

500

1
1
1

o w

Pisidium compressum
indianense
pauperculum
scutellatum
variabile

‘o sp.t

sp?

“

McINTYRE BAY (SOUTH END) Series XXVIIL
P e TATIE, a T s 0, o Ll g8 R 1 2 3 4 5 6 8 9
Depth (in feet).................. 1 3 9 12 15 18 21 24 24
Character of Bottom............. St o) T L B R e |- Mad | e
Distance from Shore (yds.)....... 23 75 125 175 225 325 425 525 625
Lymnaea galbana................ i <8 1 1
Planorbis antrosus. .. ............ : 1 1 1
i STV 2 R e e 2 3 1 . .
H T S R i 1 2 1 1
Ammnicola limosa. . . .............. 2 : = 1 =
b RN e ol B e L 4 2 1 1 : 1
AP I SEEBED .« v 5 s s i 1 1 e i 2 4
' tricarinale (var).......... S 1 1 s
Ly S 2 v m e L e o i % = e ; 1
SURISPORIE 7 s e b 4 1 7 4 2 2 1 2

Pisidium compressum

O medianum minutum
monas
pauperculum
sp.?
sp.?
Sphaerium vermontanum

<o
=]

NOODIAIN IV NI VOSATIOJN ‘ANOLSHVAY

TANOLSHVAY

NODIIN dMVT NI VOSOTIOJA

L6



McINTYRE BAY (EAST SIDE AMONG ISLANDS)

Series XXIX

D TR, oacs 2 o e 5 A B o e 1 2
Depth (in feet)....... o anriey el T s Ve g 3 6
Character of Bottom. .. ....oo.ovviinnn... Mud | Mud
Distaace from Shore Fenlils e e 1 10 60
Planorbis QrlFOSUS: s m v oo gobs e s s s : £ -
i STh i S e & S S
Ammicola limosa. .. ......coccoiviivnivans 45 o
T | Vi e AT e g R B Sty 4 4
VaIoalt SITCOPRS., o oot Bip g3 s e s e 51 8 g e 1
" aeorinala (VAr.). iv.cecnennaie
RGO TAR I o o s 1 5 e 5 e o VB of
B R A I it s A A BV D Y 12 3

3

12
Mud
110

18
Mud
160

18
Mud
210

21
Mud
260

o

7

21
Mud
310

8

15
Mud
360

Pisidium compressum

“ medianium minutum
pauperculum
Y punctatum

= scutellatum cristatum
“ variabile
‘o spl?

Sphaerium vermontanum

McINTYRE BAY (NORTH END)

Series XXX

1, T ) D e L e R T e ot g T [ 1 2 3 4 5 6
Benthsiindesiradin e S0 Wi, = e mer g o 6 9 9 21 45 48
Character of Bottom................ T e P —— L Mud Mud Mud Mud Mud Mud
Pistance from Shom Gyda)s i s oo e s faios s rebints bads rms s 30 80 130 180 230 280
R B I ke Pt e e i K i ket S L b i kil % A e
4 e e, SURR SRR 2 = )
e A EDURT ol ok 1 S B 1ol b o i G M ek 5 i i i " = 1 1 2
e p T Ly B e TS S T G et e e e 24 2 1
T T e e e Ry TN - (B 20 14 4
{171 T ] 1 Y e R, et e I et A S R M S 1 = o
e O i I TRl e o B g Bk BT b B 0 560 g s B 2 - 1 1 1
Ty Ty S S R yamengal PPl Wiy Ayl oy e g A 3
Pisidium variabile
= gnF
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001

GROS CAP Series XXXI ALEXANDER ID. Series XXXII
e R e o s e imsie e i o s 1 2 3 4 5 1 2 3 | 4
Depth (in feet). .. ... T T 3 9 15 24 30 1 4 6 9 g
Character of Bottom............ Mud Mud Mud Mud Mud Mud Sand Sand Sand ';’
Distance from Shore (yds.)....... 10 35 60 110 210 10 25 50 100 b
LARaBa ahig. . 05 caent u e s o b i o e o 2 o o 1 1 "5
Y galbanma.... ... A 5% = e - " . 5 14 Z
Segmentina crassilabris. .. .. ... ... ¢ g
Planorbis antrosus............... 6 st B = o e o 2 .
. PAYSTHUT w1 o s ravan s o s = 1 2l 18- s o P o by
ot y2/1y T G (I L 4 3 = i = 1 2 12 1 rg
Amnicola limosa. ... ... ....... .. 3 19 . ' - 2 N 6 2 -
G e e L e R 15 8 = 3 @
Valuba: SIncera cie o viagaes v mis o 1 . 1 1 1 1 ; 1 S
“° tricarinata (var.). ........ = 5 b o 5 e 2 1 —
R T iy R P L i s L] pe o = i “
Sphaeriidae. . . . .. .. R e 15 3 1 1 g | 1 40 16 = 15 g‘
Pisidium medianium minutum Pisidium compressum lft}
< pauperculum i tdahoense —
* splendidulum J, medianum minutunm ;:;4
" variabile Y pauperculum :“
Sphaerium vermontanum i scutellatum o)
= variabile Z
4 sp.?
A sp.?

Alexander /s. EN
4
Me INT ¥y RE g
7
e
1 1 1 1
88°s 8830 88°s 880

i N ipi i iti i < he character of the shore line,
Map of the southeastern portion of Lake Nipigon showing the localities where dredgings were taken ancl. t_
H Shore: dots indicate rock; lines indicate sand. Boitom: +=mud; e =sand; »=clay; A=rock; */r=sand on clay.
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In the foregoing series of tables the results of all dredging
operations are given. These were supplemented by a large
number of shore collections. In all, some 235 samples were
obtained with the dredge. Each sample represented an
area of 81 square inches, and in the results that area
is taken as a unit. The largest number of dredgings were
made in water down to 21 feet in depth, a total of 144 having
been secured in this range. The greatest depth from which
specimens were brought up was 192 ft. In the detailed
consideration of the Mollusca, no account is taken of dead
specimens, but a very large number of them were obtained.

DISTRIBUTION OF SPECIES

Study of the data obtained makes it evident that, as
regards distribution, the species of Mollusca form two distinct
groups:

1. Species inhabiting very shallow water close to shore.

2. Species inhabiting deeper water at some distance from
shore.

The first group includes the various species of Lymnaca,
Physa, and all but two of the species of Planorbis. Specimens
of these were generally obtained in shore collections, and
were nearly always found in rocky situations or in restricted
areas having some peculiar environmental features. In most
cases the species involved did not have a very general dis-
tribution, but, taken as a whole, the group cannot be neg-
lected. The following table gives the species of this division,
as well as their habitats.

The peculiar localization of some species is well illustrated
by the two species Planorbis trivolvis and Planorbis crista.
Each was found in only one situation where conditions were
favourable. The former was obtained in a quiet, well-
sheltered harbour at the north end of Alexander Island where
the water was very calm. Here the species was very abun-
dant because the environment was quite suitable to its
fragile shell. The other species, Planorbis crista, was found
in a small bay at the south end of the lake. Large numbers
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11s occurred on stones in very shallow
Of the other members of the group,
tected shallow bays, but the majority
y, exposed shores, often where they

¢ the minute spiny she
;ter close to sh'orc.

¢ were found in pro
{ them inhabited rock.
ere scarcely covered with water.

Character

Species of Remarks
Bottom
sridliyi L) S TS SR T
Bt geq QPICING. .. .- ov oo 1 Rock Exposed sho‘lles, water 1-3 ft. deep.
emarginata. ... ... .. & ﬂ
galbana...........-- y -
] . Racl, Sand; ’Common in water, 1-12 ft. deep-.
stagnalis {(var.}. ... .. Mud
] 5‘.‘17"1”- L, B Rock Limited to one locality—very
orbiscrista. . ... el
g Common in shallow water only.
e’fﬂvmow- th £ TN o4 Frequent in shallow wa?er.
k"_’“ﬁ:f:- ARART Mud Limited to one locality—water
(rivolvis. . ... . .. e il
g ancillaria . ...t | Rock {Exposed shgres.
| gyﬂ.?f) ............... | 4 Taken only in Pustagone River.
Sp- ''''''''''''''' il i [ [ “ [
DL (2).
itina crassilabris. . ... ... Mud Rare.
issia parallela. . ... .. | Rock In streams.
] ies 1 i which is com-
' 3 uded in the second group,
T.The species incl ekyfirees

! 3k s A
d of forms inhabiting deeper water, arc . f
dant and widely distributed. Consequently, they W ill

be considered in more detail.

Genus Ammnicola

- The two species of Ammnicola were obtained in the dredging

Operations in considerable numbers. From the data sec%red
in this manner the following table has been prepared to show
the distribution according to depth and character of bottot;n._
The averages given were obtained by dividing the numbei
of specimens from any particular depth by the total numt frin
of dredgings for that depth and for the kind of botto
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! considered. Intervals of three feet were taken because the
| counting machine, which registered depth, gave the distance
i in yards, and, as fractions had to be estimated, personal
error resulted in most of them coming near an even number

!. of yards. y AVE.‘BACE :;IUHBIE“R PE}:; UNIT‘.‘AREA
il =1 FPPP A L L 5
._r .| Amnicola limosa Amnicola sp. g;: é[: . - f*m N FHH
I I % Mud Sand Mud ’ Sand :‘ “z j: E H‘I T
| o e (17 el A SR 0 0 i S o . finn
| No.| Av. |No.| Av. | Total | Av. | No.|Av. | No.| Av. | Total | Av. 5 : ise 1
L1 IS0 et 1) (el L Lk P : HH ] .
iul 0-3l 52 | 6.50 | 3 .33 55 | 3.05 | 84 ‘10.5 51| .55 89 4.9 ;?: *H ] ;ﬁ:::
' "I 3-6| 50 | 3.33 | 77 | 6.42| 127 4.70 | 96 | 6.4 | 27 (2.25 | 123 4.55 & 5 L siEsmssaEas pEEN
il 9 44 | 4.9 |17 | 1.42] 64 |3.05|69|7.7|31(2.6 |100 |4.76 J §.: H P : e
il 1214 | 1.55 | 4| .40 18 | .90|15|1.7| 1]1.0 | 16 | .80 " goH aEEisaEess seaas
15 6/1.0 | 6| .43 12 | 60| 4| .66/ 6| .43| 18 | .90 ‘ g0 f £ T 5
| 18| 8| .72 |11 | 157 18 | 1.0 | 7| .64 5|.70| 12 | .66 g : T H
I 21 0 0 | 3| .30 3 | 15[ 4| .50 2|.20| 6 30 ] § = : e i
7L O e T R O T O 1 (16 TR e 6 75 2 gt H FH H
i ol o elr2l 6| .75 0| of10200] 10 |1.2 g8 pH H T
1\Iii 300 O 0 1 i 1 .12 2 .66 0 0 2 .25 o;if_a—~———' maw il a5
” .!| Ez REEE ERENERRAEEEEEEE T
i 2 pu!
I From the results given in the preceding table, curves have A H EoERasans 2
l been drawn (Graph 1), which illustrate the distribution of > bl == o H o £ £ Eman
W these species according to depth. A study of these curves dm H HHE T T
i shows that, whereas the optimum depth for Amnicola limosa £ :9_ i HH & i T
] (and its variety) is between 0-9 f{t., the other species reaches . el a5 e aaeal HH
\\‘ a maximum between 3-6 ft. Both species, however, are 3 ] if' T
! about equally abundant at their optimum depth. | R £ e essssmszaas ssEsaasEngs SR
1 The table brings out another peculiar feature, in that both | -°° i P S HH
| species are most abundant at a depth between 0-3 ft. on mud g » BEEE T HHH Rssactasazsatenseacbiniatiasdatdsciasansis
. bottoms, and at a depth between 3-6 ft. on sand bottoms. i "g‘ N e e ERemERREEEEEY HH f ] T FHH
8 SEEaR=aRigEEs REEsE g HH
Genus Valvata 2 S Eits HH H HH
it Two species of Valvata, namely, Valvata sincera and R
Valvata tricarinata, were fairly common. In working 0_“t
. the distribution according to depth, the last species and its
' variety are considered together because of their similarity
I
|
||
|
|
il
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and because the total number of specimens was not very
great.

Valvata sincera | Valvata tricarinata

é; Mud Sand Mud | Sand

o 1

it No.| Av. [No.| Av. | Total| Av. |[[No.| Av. |No.| Av. | No.| Av.
0-3] 21| 25| 21 .22 4 2201812250 0ol 0 |18]1.00
36|17 |1.13| 4 3 21 el 4| 27152519 170
913|144 10 83! 23 [1.09|15({1.66| 8| .66 23(1.09
12 (11 ]1.22,12(1.20]| 2 1.15 1 10 | 1.11 | 13 [1.30 | 23 | .15
15| 6] 1.00] 10 71| 16 80| 5| .83| 6 .43 11| .55
18115]1.36| 3] 43| 18 | 1.0 6| .55| 4| .57 |10/ .55
21l10(1.25] 1| .10 11 55 11 5 62| 31 .30 81 .40
24110/20 | 0 0 10 /1.25) 2 40| 0l 0 | 2 .25
271 2|10 | 5] 10 7 871 4| 20| 2|.40) 6| .75
30{ 0 .0 6(1.20 6 7500 0| 0! 0 0! 0
331 0 0 21 .66 2 331 0 0 0| o 0| o
sl slee | 1l xel el s ‘ o W T R
391 5 1.66' 6| 3.0| 11 |18 1 ‘ s A O ol

The curves (Graph 2), obtained from the data given in
the above table, are both very irregular. This indicates, in
all probability, that the two species are distributed fairly
uniformly over a large range of depths. There is, however,
a difference between the two in that Valvala tricarinate
becomes quite abundant between depths of 0-3 ft. but
Valvata sincera does not reach a maximum until a depth
between 6-9 ft. is reached.

If the averages are taken into consideration, both species
are apparently more abundant on mud than on sand bottoms.

Genus Planorbis

Two species of the genus Planorbis, namely, Planorbis
antrosus and Planorbis parvus, extend out into fairly deep
waters. A table showing the relation of the abundance of
these two species to depth is given below.
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! Planorbis antrosus § Planorbis parvus
f} Mud | Sand " Mud | Sand
| A AVERAGE NUMBER PER UNIT AREA
w':[' , No. No. | Total | Aw. No. | No. | Total | Av. g © S apHM L0 - o
H{d a3f i 2 10 55 || 14 X L) .88 E BT el
3-6 7 22 29 1.07 10 21 31 1.15 | - H
9| 15 3 18 .86 8 14 22 1.05 o WHHHHHE
I 12| 4 6 10 .50 4 2 6 .30 e R
i 15 1 8 9 A5 I e 5 11 .55 3 P
18 1 3 4 .22 | 3 1 3 .33 g ol [# 7‘
| 21 0 1 1 .05 33 2 5 .25 g HHH
I Bell) 0 1 12 4 0 4 .50 to HHH
27 0 2 2 .24 0 i 1 12 , o AT e
30 1 3 4 .50 E¥OH R
' l g: AT y
Curves drawn (Graph 3), by using the data given in the g A R 4 HHH
table, show that both Planorbis antrosus and Planorbis B o AT SSsSifasssssainssaae: aasaanE:
| parvus reach a maximum in a depth between 3-6 ft. P. l g ¥ i HHH '
'.-||'| antrosus and its varieties do not extend b'cyond a depth of f,___ iE= f
I ‘ 27 ft. but the other species goes on out into much deeper a &S f HHHE
| water, some having been taken from a depth of 45 ft. ' 5 H
| K. sl HHH
‘. | Family Sphaeriidae g 2F4EaErEae HHH
g H g
The species belonging to this family have all been grouped ¥ : 4 R shekeat :
together in drawing up tables showing their relation to depth. g v i tHH fascast !
This was done because there were only a few specimens ol e HHH §EEdsaanas
some species, and also because, in general, the species seem w EEi H
to live under similar environmental conditions. The summar- 'E A HHH
ized results are given in the following table. § NSEHETH T i
A graph has also been drawn (Graph 4), by using the g™ SR i ghasaiEtnes
averages given in this table, to show the distribution of the . §" EEL::E HH HHEE H ;ﬁzi EERESSERpRASaERESiREE
Sphaeriidae with depth. From this it is apparent that tl_w 8 QR T T T F R b

optimum depth is between 3-6 ft., although they extend, 11 b Rl ||
fair numbers, into depths of over 30 ft. Some specimens were
also obtained at a depth of 192 ft.

A consideration of all the curves shows that the optimum™
depth for most species of Mollusca inhabiting deep water
is from 3-6 ft., but, in the range of depths between 0-12 ft.
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|
(

| Sphaeriidae ! Sphaeriidae
I Mud | Sand ‘ Mud | Sand | %
| |
L Depth|{ No.| No.|Total| Av. || Depth | No. | No. |Total | Av. AVERAGE NUMBER PER UNlTi&REA &
il ||;' 2 7 ¢ i s i, - i
| 0-3 72 7 79 | 4.39 36 6 2 8 2.0 PR e -
36 | 104 133 237 | 8.85 39 1 1 2 .33 FET Eﬁ~ N SassnadsEaasiEss a5 H -
! 9 | 61 | 45 | 96 |4.57 || 42 3 013 JLpo S T T
i 12 36 30 66 | 3.30 45 0 7 7 1.75 R SEEasanasceRsRzIaIas
5 |I|| 15 13 20 33 1.65 48 0 11 11 1.83 é’ s HHHHHA .
0 1 o
18 | 18 | 87 | 55 |3.05] &7 1 = oHH :
- 2t | 20 5] 2 |[125) @8 4 A a8
I 24 18 0 18 | 2.25 69 7 o
Wi 27 | 14 7 | 21 [262] 90 2 23_
Il 30 1 16 17 | 2.12 || 117 2 s O H
33 0 2 2 .33 192 1 \ §= H + g : HH
1 B SRERASERREI aEafust
I there is nearly always a fairly large number of them. More- i R Eadanies EESfsassasssesass
”l' over, of the various species obtained in dredgings, Amnicola ] £ HHEH R
i limosa and Ammnicola sp. are by far the most numerous. ‘ £ A ]
gz o N RRRaEsREEREE
| I The remainder of the Mollusca, i.e., the larger Pelecypoda, g fasEsaasiaes
b I were quite scarce throughout the whole of the southern end g o i
i'| | of the lake. They were obtained in only a few restricted 8 @ i T R T
I areas in fairly shallow water, and in situations where there S m HOHE Enasasiansesiananal HH
was ample protection from wave action. Such conditions !:»,:-h : HH T ' x L :
were found at the ends of long narrow bays or in the channels 1 o™ i EERSEasEE HH T
between islands, and only in such locations were large bi- ¥ - T : A s
valves obtained, as the following table shows. | % 3 E:ﬁk - 7~-" 2 T aen s X :
TR . 5 nEs 1 i SEENNS T Tt 11
Species { Where {ound ‘ 3 égg—» ! ?} uen T EuE uaa
— @ i T Rasan,
Anodonta kennicotti Shakespeare Islands, Channel West of Nipigon River- *E T 55 - H —HHH
Orient Bay, Virgin Islands. i T H HHH T;; it I
oo sk R H FHEH
Anodonta marginata | Shakespeare Islands, Channel West of Nipigon River: Sk I L1 HE R H
Virgin Islands.

Lampsilis (Lz'gumia‘)! Pustagone River.
superiorensis |

Because of the great scarcity of these animals in the south
end of the lake it was not thought advisable to make any
estimate of their numerical abundance. The work done bY
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Muttkowski (1918) shows a similar rarity of the larger
Pelecypoda in Lake Mendota, although there was an abun-
dance of the small Sphaeriidae. This is almost identical
with conditions in Lake Nipigon.

The reason for the infrequent occurrence of these forms
in Lake Nipigon is doubtless due to the fact that areas, fur-
nishing a suitable habitat, where there is quiet water and an
abundance of food material as well as the proper kind of
bottom, are very restricted.

ENVIRONMENTAL FACTORS LIMITING DISTRIBUTION

A consideration of the habitats of the various species of
Mollusca shows that the ecological features, which might
have a bearing on the distribution of these animals, are:
abundance of food, temperature, chemical content of the
water, depth, character of bottom, and protection from wave
action. Temperature would not appear to be a limiting
factor in the distribution of the species occurring in Lake
Nipigon, since all the species are subjected to a temperature
at least as low as 4° C. during a large portion of the year, and
up to the present no species has been found to occur only in
the cold waters of the lake. Temperature, however, may
be an indirect factor in view of the fact that, in depths of
less than 30 feet, all species have their maximum numbers,
and this is the zone of highest temperatures.

The amount of oxygen in the water was seemingly of no
significance, for there was no deficiency in the amount of
dissolved oxygen at any depth during this season. The
amount of carbon dioxide dissolved in the water was very
small during this season, and would not therefore be a factor
either.

Depth of water is, of course, a feature which indiroct'l_\.jy
at least, has to do with the distribution of Mollusca. This
has been amply demonstrated (1) in the division of Mollusca
into the two groups of shore and deep water forms, a grouping
having its basis largely, no doubt, on the differences in the
respiratory system, and (2) in the variation of the optimum
depth for the various species.
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J The character of the bottom also influences the abundance
'- Mollusca. This is evident in the fact that the sl_lore f(.)r'ms
. nearly always found among rocks, while those inhabiting
wner water prefer mud or sand. Furtherm_orc, as the
—onsideration of the dmmnicolas Sh(?\\'(_‘d, the optimum depth
‘may vary with the bottom accprclmg to the species.
"~ Protection from wave action and abunda'nce'of food
would seem to be the most important factors which influence
the distribution of Mollusca. The shore forms have a good
upply of food in the filamentous algae on the rocks, .and
when violent storms come up they are able to retreat into

evices amongst the boulders. Their shells are, moreover,
solid enough to withstand moderate wave action, and as
a result they are found in large numbers on more exposed
Jarts of the shore. The species inhabiting deeper water
sppear to choose, uniformly, sheltered locations in which
an ample supply of food material is available on the bottom.
Phis is shown by the fact that dredgings taken in exposed
laces or where the bottom was composed of clean sand were
early always poor in animal life, not only in regard to
Mollusca but in regard to other forms as welil.

'

d

VALUE OF MoLrusca As Fisg Foop

" The number of species of fish found in Lake Nipigon
during the past season was not large. In all only about 25
Or possibly 26 species were obtained, and nearly half of these
Were small forms such as sticklebacks, darters, minnows,
€tc. As a result the number of species which might feed on
dollusca was correspondingly limited and, in fact, only five
Were found to contain them. From the work done with a
View to finding out the extent to which Mollusca are taken
a5 food by fish, the following summary of the results obtained
= given.

Sturgeon (Acipenser rubicundus Le Sueur)

. The sturgeon is the largest food fish caught in Lake
Npigon. It is confined largely to shallow water near shore.
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Unfortunately, the fish obtained were caught in the pound
nets, and, as a result, the digestive tracts were often empty.
Enough specimens were obtained, however, to show con-
clusively that the sturgeon subsists to a very large extent
upon Mollusca. Nearly all the smaller Gasiropoda and
Pelecypoda fall prey to it. A total of 16 species of Mollusca,
as listed below, were taken from sturgeon stomachs.

Planorbis antrosus

it

Lymnaea galbana

= emarginata exacuous
i stagnalis appressa i hirsutus
i vahliz Physa ancillaria
gyrina
Valvata sincera Sphaeriidae 3 sp.
“ tricarinata
Ammnicola limosa
“l Sp_

The extent of the list given above proves that Mollusca
are very important as food for the sturgeon, and indeed may
constitute almost 1009, of the material present. But often
other animals which live on the bottom are eaten, and hence
the proportion of Mollusca varies greatly.

Common Whitefish (Coregonus clupeaformis Mitchill)

The common whitefish is the most abundant and important
food fish taken in Lake Nipigon. It lives mostly in deep
water, but occasionally it comes into shallower areas. At
such times it feeds extensively on Mollusca, but only upon
the smaller species, as can be seen from the list following:
Out of a total of 155 whitefish examined, the stomachs ol all
but one contained Mollusca and in amounts estimated 0
range all the way to 1009,. The importance of Mollusct
can be better appreciated if exceptional cases are considered-
Two specimens are very impressive examples. In one ©
these over 4000 Mollusca were counted, and in the other over
1800, besides fragments of hundreds more. The species <
Mollusca found in whitefish stomachs are as follows:
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Lymnaea vahlit Valvata sincera
X3

apicina Y tricarinata
& galbana Amnicola limosa
Planorbis antrosus it ' porata
& parvies L5 sp.

Physa gyrina Sphaeriidae 4 sp.

SYRRIC - 3

~ This species was fairly abundant in the lake, although it
ras not of commercial importance, since it was not large
‘enough to be caught in the 43 inch gill-net. A total of 41
stomachs were examined, and in 37 of these it was estimated
that less than 19, of the food material consisted of Mollusca.
the remaining four, the amount was considerably greater,
ing estimated at 5%, 109%, 20%, and 759 of the total.
rom this it appears that while Mollusca are eaten:by, the
round whitefish to some extent, they are not, as algeneral
rule, a very important constituent.
The following species were identified:

Lymnaea vahlii Valvata sincera

o galbana Y tricarinata
Physa gyrina Sphaertidae 1 sp.
Ammnicola sp.

Common Sucker (Catostomus commersont (Lacépéde))

While having no commercial value, the sucker is very
abundant in Lake Nipigon. It apparently consumes a large
Number of Mollusca, for 24 out of 25 stomachs which were
®xamined contained them. In 19 of these the amount was
- &timated to range from 19, to 25%: in the remainder, less
- than 19;. The species represented are:
Physa gvrina Valvata sincera
Planorbis hirsutus ‘O tricarinata

0 parvus Sphaeriidae 1 sp.
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Northern Sucker (Catostomus catostomus ( Forster))

Twenty-two stomachs of this species were examined an
from these it is apparent that the northern sucker takes
Mollusce in quantity only on rare occasions. Of the materia]
examined 10 stomachs contained no Mollusca, 11 less than
19, and one 209;. The species identified are as follows:
Valvata sincera
Sphaervidae 2 sp.

Lymnaea sp.? fragmentary
Planorbis antrosus
£ parvus

Ciscoes

Among the ciscoes of Lake Nipigon there are probably
three species, two of which reach such a size as to make them
commercially important. They are caught in considerable
numbers and are a valuable food fish. They generally inhabit
very deep water, and are plankton feeders. In the stomachs
examined, 3 out of 47 contained Mollusca, and these were
small Sphaeriidae. Their presence was probably due to the
fact that the ciscoes feed at times on the bottom and hence
take in Sphaeriidae with other small organisms.

The other large fish in the lake are mostly piscivorous
and do not, except accidentally or on very rare occasions,
take Mollusca as food. Included in this group are the pike
perch, pike, ling, lake trout, and brook trout. The smaller
species, such as the darters and sticklebacks, live on small
organisms such as insects and larvae of various kinds, and
do not make much use of Mollusca.

CoMPARISON OF LAKE NIPIGON WITH OTHER LAKES

Work similar to that done in Lake Nipigon has not, a3

yet, been carried out very extensively in North ;‘\meric.a-
except in Lake Mendota in Wisconsin and Lake Oncitl:} in
New York. It is desirable, therefore, that some comparison
should be made between these lakes and Lake Nipigon.

As regards physical features Lake Nipigon appears to
have very little in common with the other two, which are
both small shallow lakes, whereas Lake Nipigon is both very
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'l;ifge and very deep. The greatest depth from which dredg-
ngs were taken in Lake Nipigon was 192 ft., but depths of
bvef 300 ft. were sounded, and Mclnnes (1894) records a
1L epth of 402 ft. In Lakes Mendota and Oneida work does

“ot appear to have been carried on much below 30 ft. M.ore-
{, er, Lake Nipigon is largely open water, and thf: .only.smua-
tions which correspond, in general, with conclltlon.s in the
ther two lakes are the small sheltered bays. Evenin the_se,
: ake Nipigon has not the large masses of higher vegetation
" .nd abundance of algae which is apparently a characteristic
feature of the other lakes. The contrast between the Cz-ma}—
‘dian and United States lakes is that between a young primi-
tive lake, and old highly evolved lakes, as defined by
Pearsall (1921).

Corresponding with the difference in physical features,
there is also a difference in the distribution of animals, and
I icularly Mollusca, in the lakes considered. The number
of species of Mollusca found in Lake Oneida was 91 (Baker,
1918), whereas in Nipigon the total was 44. Figures from
Lake Mendota are apparently not available. In regard to
distribution of species, it appears that in Lake Nipigon
most forms are found in greatest abundance in shallower
vater than in the other lakes. This may be due to the fact
that Lake Nipigon is subject to storms of considerable
violence, with the result that the Mollusca seek the shallower
water of protected bays. The storms, moreover, result in
a washing of the exposed shores and a gradual transfer of
food material and débris to quiet bays. Furthermore, the
total average number of Mollusca per unit area in Lake
N ipigon is intermediate between that of the other two—the
results from dredging operations showing an average of 165
Mollusca per square metre in the Canadian lake.
~ While the results of stomach analysis show that Mollusca
-are a very valuable component of fish food, it is also evident
at the number of species which feed on them is less in La}ce
Nipigon than in Lake Oneida, where some 18 out of 41 species
Consume them (Baker, 1916). This is, of course, due to the
Amited number of species in Lake Nipigon.
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CONCLUSION

The results considered as a whole bring out severa]
important facts: 1. As regards animal life, and particularly
Mollusca, the most productive parts of the lake are small
sheltered bays and the channels between islands. This is
true especially where the bottom is covered with sand or
mud, on which there is much organic débris to furnish food
material. A depth of less than 30 ft. is the optimum, in
general, for bottom organisms. Clean sand or clay bottoms,
exposed points, and very deep water are relatively unproduc-
tive.

2. The fact that there is an average of 165 Mollusca per
sq. metre of bottom shows that there must be an enormous
number available in the lake. Nearly all species represented
are valuable as food for whitefish and sturgeon, and these are
the two most valuable fish in the lake.

3. The large molluscan resources suggest that sturgeon
could be supported in much larger numbers than occur at the
present time. As a result, some attempt should be made to
propagate this fish artificially, as is done in the case of the

whitefish.

While the work done makes no pretence of being exhaus-
tive, nevertheless, the results afford some idea of the producti-
vity of the lake in regard to Mollusca. The dredging opera-
tions give an accurate and efficient quantitative method of
studying the animal population of the lake bottom. The
importance of this work can be realized when it is considered
that the bottom organisms furnish a large part of the fish
food of the lake. Hence, in the intensive cultivation of any
body of water, including re-stocking and the introduction (.)f
new species of fish, a knowledge of the food resources 15
absolutely essential. In this report an attempt has been
made to furnish this information with respect to the Mollusc®

of Lake Nipigon.
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