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THE FISHES OF LAKE NIPIGON

Lake Nipigon has been made- the subject of a very
thorough limnobiological survey during the past four summers
(1921-24), and reports on various phasc:.s of the work have
already appeared in previous Qublx_catmns of the_ present
series. As part of this investigation it fel] to_ the writer s'Iot
to make a study of the fishes from a systematic and ecological
point of view. y I

At the time this study was commenced in June, 1921,
Lake Nipigon was still little changed from its natural and
primitive condition and represented, more closely than any
other body of water to-day, the conditions originally existing
in some of the Great Lakes. In fact, Lake Nipigon may
quite properly be regarded as the first in the chain of the
Great Lakes, at one time forming a northern bay of Lake
Algonquin, the precursor of the present Lakes Superior,
Huron, and Michigan (Coleman, 1922, p. 20).

Previous to the opening of the lake to commercial fishing
in 1917, the only disturbance of natural conditions, so far as
the fish life of the lake is concerned, was that due to the fish
taken by a few hundred Indians who live around the lake,
and in connection with the construction of two lines of rail-
road, one at the north and the other at the south end of the
lake. The amounts so removed must have been so small as
to cause no appreciable disturbance to the natural balance in
the waters,

) A.S most of the drainage basin of the lake is comprised
Within the Nipigon Forest Reserve, which has been practically
Untouched by fire or lumbering operations, original conditions
1N the Jake had not been disturbed through changes within its
CaChment—basin. Since 1923, however, logging operations
t}?:? been carrf'ed on both on Gull and on Sturgeon rivers. On

OTmer, rajlroad ties have been made during each of the
Past two Years at two points, respectively four and eight miles
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TABLE 1.—Quantities in pounds and value of Lake Nipigon fish, 1917-1922.

Mixed and
Coarse Fish

Pickerel
(Pike Perch)

Value

Pike

Caviar

Sturgeon

[rout

Whitefish

5,002
16,394
30,035
35,525
91,765
62,440
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*The initial shipment of Lake Nipigon fish reached Toronto on Sept. 26, 1917,

TABLE 2.—Temperatures in centigrade at different depths at various times during the summers of 1921, 1922, 1923 and 1924,
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from the mouth of the river. The logs brought down the
Sturgeon river have been sawn at a mill near Macdiarmid,
erected during the winter of 1923-24. Since 1920, plantings
of whitefish and lake trout fry have been made each year,
and in that year a number of parent small-mouthed black
bass were introduced into the lake near the foot of Orient
bay.

The quantities of the different varieties of fishes taken
from Lake Nipigon for the first six years after it was open
to commercial fishing are given in Table 1, together with
the total value of the catch for each year. These figures
are taken from the Reports of the Fish and Game Depart-
ment, Ontario.

The lake has been described, and its limnological features
discussed by Clemens in a number of papers in the present
series (1923, 1924A, 1924B), so that here it is necessary to
refer to only a few of its most outstanding characteristics as
a fish habitat. In general it may be said that Lake Nipigon
is a large, deep, cold-water lake of high oxygen, low free
carbon dioxide, and high bicarbonate contents, with a
hydrogen-ion concentration around 8.0 to 8.3. Table 2
gives the temperatures at various intervals during the four
summers spent on the lake.

The coast line is characterized by a succession of rocky
headlands (Fig. 1, Plate IX), alternating with large bays.
Most of these bays are not well protected, and their shore
lines are usually rocky, stretches of sandy beach (Fig. 2,
Plate IX) or areas of marsh being uncommon. There are,
however, a number of well-protected bays which, on account
_Of the contrast between conditions in them and those obtain-
INg in the main body of the lake, deserve special mention.

Bavs

Orient Bay (Pijitawabic Bay). This deep narrow bay at
south-eastern extremity of the lake received a great deal
O at?enti«)n because our headquarters were situated at

acdiarmid, a fishing village just inside the mouth of the

the
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bay and also because near its extremity there are a number
of smaller bays with considerable aquatic vegetation (Fig. 1,
Plate X). Some of these little bays are so well protected
from the effects of disturbances in the lake that we find in
them conditions quite different from those found in similar
small bays more directly influenced by the waters of the
open lake. Except for that portion of the bay near its
extremity, and the little offshoots mentioned above, con-
ditions in the body of the bay itself differ less from those in
the lake than do conditions in a number of other bays to be
described later. This is brought about by the wide mouth
of the bay facing the longest stretch of open water to be
found in the lake. This long stretch of open water extending
in a north and south direction exposes Orient bay to the
influence of storms which sweep the lake. Its water becomes
mixed with water from the open lake, and approximates more
closely in temperature and chemical content to the lake water
than does the water of more protected bays.

The most interesting of the little inlets near the foot of
Orient bay is Aviators’ bay, which is so well protected that
silting and the development of aquatic vegetation have gone
farther than in any other situation studied in the southern
end of the lake. Here, in addition to the fishes characteristic
of shore marshes elsewhere, we found Etheostoma iowae and
Eucalia tnconstans quite common and at the very extremity,
far removed from the influence of the lake, we found Notropis
heterolepis. This species was not found anywhere else in the
lake, but was taken in two small lakes, one about twenty
miles up Gull river and the other on Shakespeare island. In
association with this species we found a number of perch
larger than those taken elsewhere in the southern end of
the lake.

Humboldt Bay. This large bay, situated at the north-
eastern part of the lake, consists of an outer, deep-water,
more or less exposed portion and an inner, very shallow,
protected portion. The former does not differ in its fish
fauna from that of the open lake, while the latter contains

r'
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Acipenser fulvescens, Moxostoma lesueurii, M. anisurum, Stigo-
stedion canadense and large specimens of Perca JSavescens.
Windigo Bay. This is in the north-western corner of the
lake. It contains a considerable area of shallow water, the
depth increasing gradually from shore to twenty-four feet
about three miles out. Although open to the south, it is
protected to some extent by the numerous islands lying in
this part of the lake. Its waters, of course, are protected
from the east, north, and west. We found it to contain great
numbers of saugers, 122 specimens having been taken in one
hundred yards of two-inch net in one night, whereas, in the
sothern half of the lake, only one specimen has beeryl taken
during the four summers. We also found the round white-
fish much more common and of a larger size here than farther
south. .The cisco, L. artedi, occurs too in large numbers.
Wabinosh Bay. This small bay on the western shore of
the l_ake contains an area of shallow, protected water and a
con51dera1'ole development of aquatic vegetation near shore.
Here again we found the sauger and round whitefish in
comparatively large numbers.
1akfgllf§y' ’l:h;ls large, shallow bay is connected with the
k. i : f.I'I‘O\;\ ? annel and hence the_ water of the lake does
mix with its water to any considerable extent. The
f%I’;E;’:Ltest depth we found was 68 feet. It contains few white-
sh and no lake trout, but considerable numbers of sturgeon,

5;:1{53 rp(e:fsc(l:i(;,[zkz ;’;2 d\;{GIl as sauger, red horse, and the shallow
" t?]”:bb(;b/fskafiaj]; )’{.hl.s 1s perhaps the most interesting of
b lon) of Lake Nipigon from an ecological point of view.
R n;g.lnaljrow body of water about 18 miles in length and
o (; ers 1;1 average width, connected with the lake by a
R muc\;l (,f annel. It contains a great deal of shallow
e(‘pe;- - oI 1& pemg less than ten feet deep. There is a
B lne o the west §hore, reaching a depth of 84 feet

- sht_hc, north~em end of the bay.
- beetn 130631(1 ci)tbthe lake t}{e granite, which farther south
B /ere(‘ y a flow ot_dlabase, comes to the surface
MS a more gently rolling surface in contrast to the
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rough, almost mountainous topography of the country about

the southern end of the lake. No chemical analyses have
been made of the water, but the following temperature
records have been secured.

TABLE 3.—Temperatures (centigrade) at various depths in Ombabika bay
and in the open lake at intervals during the summer of 1924.

Open lake
(Station 4)

Ombabika bay, 1924 1924
Depth in June June July Aug. June July Aug.
yards 18 27 22 8 23 25 3
Surface 10.7 12.2 15.8 17.6 7.8 14.3 13.9
5 10.2 12.2 15.6 17 .4 7.0 14.2 13.9
10 9.6 11.8 15.2 17.2 6.0 13.0 13.9
15 7.5 8.9 12.6 15.9 5.2 10.6 13.6
20 6.4 7.8 5.0
22 6.1 7.8

The colour as determined on June 18, 1924, was 21, and
transparency 2.5 yards. The corresponding values for the
waters of the open lake are 7 to 10 and 11.7 to 17.0. (See
Clemens, 1923.)

The fish taken in Ombabika bay include Acipenser
fulvescens, Catostomus catostomus, C. commersonii, Notropis
hudsonius, N. atherinoides, N. deliciosus stramineus, Couesius
plumbeus, Rhinichthys cataractae, Prosopium quadrilaterale,
C. clupeaformis, Leucichthys nipigon, L. nigripinnis, L. arteds,
L. zenithicus, L. reighardi, Esox lucius, Pungitius pungitius,
Percopsis omisco-maycus, Stizostedion canadense, S. vitreum,
Perca flavescens, Boleosoma nigrum, Percina caprodes zebra,
Cottus cognatus, C. bairdit, C. ricer, Lota maculosa.

The interesting points about the fish fauna of this bay
are as follows:

(1) Species rare or absent throughout the greater part of
the lake are here common, and species which, although found
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commonly elsewhere, do not reach a large size, here grow much
1, 1o - “y . o iR S i 5
larger. The perch is the most striking example of the latter
In Orient bay and throughout most other parts of the fal. )
perch are numerous, but it is rare to find oﬁg ();e i a}\t,
sl s i ; 2 C over six inches
in lc;lg.th. in Ombabxl\{i bay specimens of nine and 68 i
al:e al;ly fumon. Saugers, Very rare or entirely ahq»(-n~t
’tnlrpug out the greater part of the lake, are here comn\qo.n
\\!-lbd-Spe(geS’ however, is perhaps stil| more numerous in
in I?hilgo zzy’ fan}d cecurs in numbers in other shallow l‘)aYS
S e lak | b ~
o alsgairn % tHlLblake, such as Humboldt and Wabinosh
o | Ud ay. The round whitefish is unusualb;
for Windi €re and reaches a larger size than elsewhere except
or Windigo bay specimens. Th tulli e i
elsewhere, is quite common 1:n 0O e[ l}l)-libce (L. nipigon), rare
mbabik s :
and straw-coloured minnow b Ay S ki
while elsewhere in the lake tl are Doth not uncommon here,
and Cottus bairdi; has 1, et K"yl have bcer.l taken but rarely,
It is interesting to note teen Vi in Ombabika bay.
i ; i ¢, too, that crayfish (Cambarus NERTA
< In considerable numbers among the W
R Wihiereas not a single . ; Pt
of Humboldt bay. Other Specimen has been taken south
d €r species which reach a larger size or

occur in large i
( ger numbers include i i
, lude spot-taile 4
o e pot-tailed minnow, lake

rocks along the

(2) Th i
e i
B Siora%on» of_ Omb_ablka bay specimens is usually
D Foran that of specimens of the same species taken
o il fgra?plc, Lake Nipigon specimens of lake
k. deSCI‘ipﬁon*ﬁ Cv] are usually quite brilliantly coloured
creamy i "Ib » Whereas here they are of a monotonous
. .. all(t}l foym*ﬁ throughout. The same applies more o
ngoriesC SPecies found in the bav 1 i s
Rigriginngs) gy 0 ay, the black fin cisco
j nstance, scarcely differing in coloration

Tom 7, 5e3171 7
. EBenmithicus. Thie e
turbiq oo teus. This is no doubt related to the slightly

Oloration of the water,
(3) The eye

a.Verage 1 2
the Jake. i

2 LR :
of all species of c1scoes found in t}

il S ' 1e¢ ba
han for the same species taken in the ‘

rest of
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LLAKES

As elsewhere throughout the Archaean area of Canada,
the country surrounding Lake Nipigon contains numerous
lakes, ranging in size from mere ponds to lakes of many
square miles in extent. Most of these are above the level of
Lake Nipigon and afford a variety of habitats, most of which
contrast strongly with those of the lake itself. A number of
these have been visited and their fish fauna determined.
Chemical tests of the water have been made in very few of
them and, apart from temperature records and their general
physical characters, little indication can be given of their
characteristics as fish habitats.

Black Sturgeon Lake. The largest of the lakes in the
Nipigon region is Black Sturgeon lake, which is about 12
miles long and 2 or 3 miles wide. An early outlet of Lake
Nipigon is believed to have been by way of the basin occupied
by this lake. Its shores are not so high or so rocky as is so
much of the shore of Lake Nipigon. There are more gravelly
or sandy beaches, although in the more exposed situations
stones and rocks of considerable size form the shore line.
Near the northern end of the lake there is a considerable
area of shallow water with muddy bottom that supports in
some places a good deal of aquatic vegetation.

The greatest depth we found was 80 feet, but we do not
know whether this is the maximum depth or not, though it is
probable that there is not much water of a greater depth.
The water is of a very dark brown colour. The follow'ng
temperature records were obtained on July 20, 1922: surface,
20.5° C.; 8 yards, 14.9° C.; 22 yards, 5.8° C.

The following species were taken during a stay of two
days which we made on the lake in July, 1922: Catostomus
commersonit, Notropts hudsonius, N. atherinoides, Coregonus
clupeaformis, Leucichthys nipigon, L. artedi, Esox lucius,
Pungitius pungitius, Percopsis omisco-maycus, Micropterus
dolomiewn, Stizostedion vitreum, Perca flavescens, Boleosoma
nigrum, Percina caprodes zebra, Lota maculosa. We have also
seen a number of sturgeon (Acipenser fulvescens) that were
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t:.atkenI from t(:ihe I\Iake dur}ilng the summer of 1924, The fish
e all very dark, even the whitefish be;

gll;ite dark}i)elow. being black above and

Lake on Shakespeare Island. Two visits were mad

during the summer of 1924 to a lake near the south-ea‘ta-e
corner of the main island of the Shakespeare grou bIte i
situated inland about 100 yards, and its water level isp- g
ally, if not exactly, the same as that of the gt IaIrpract.lc_
which its waters were undoubtedly at one time cont\ier;uvg;tsh

T
ABLE 4.—~Temperatures in Shakespeare Island
£ lake, 1924
Depth in yards July 8 Aug. 4
Aug,
et P S
Sur;ace 22.1%@. 22.5° C
3 17.9 182
g 10.1 11.8
6.6 ¥,
1 f
12 e

In
Most places alders grow

e along th ;

g : 1€ water’s edge, while
clean Sandgb()jw IOHIY a few feet back. In one bi: \t‘lhlle
ic Vegetat gat LTEﬁlt others are more muddy witi s;merL

n. ere is very [j P
= 1s very little ex

o g, Y little exposed rock

{1923, 5 ¢ effect of wind in dijst ibuti B L i

.8). stributing heat to lower depths, see (]
§ emens
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where along the shore. The greatest depth found_ w:jls 36
feet. Following are the results of some analyses made on

August 5, 1924:

TABLE 5- Chemical Analyses of Water of Shakespeare Island lake.

Depth in vards Oxygen CO. Bicarh. Total acidity pH.
Surface 5.75 trace 165 1.0 8.2

5 5.7 2,1 180 3.5 7.2

11 2.8 6.5 160 8.0 7.0

The species of fish found in this lake were as follows:
Notropis hudsonius, N. heterolepis, Coregonus clupeaformis,
Esox lucius, Perca flavescens, Etheostoma iowae. The remark-
able feature of the fish population was the large number and
large size of the whitefish. From 450 yards of gill net of
various sizes from 114" to 5/ stretched mesh, we got, after
4315 hours, 90 whitefish and 2 pike. The whitefish averaged
larger than whitefish taken in Lake Nipigon, quite a number
being over 19 inches in length.

Lone Island Lake. This lake is situated beside Gull
river at a distance of 8 or 10 miles in a straight line west from
Gull bay, but following the windings of the river it is perhaps
20 miles from the bay. It is situated quite close to the river,
but has no connection with it except possibly at high water
when it may drain into the river, but it is doubtful if at any
time there is a well-defined stream leaving the lake. The
lower (eastern) side of the lake is at a considerable elevation

above Gull river, but owing to a series of rapids and falls in
the river above this point the upper (southern) end of the
lake is scarcely higher than the river above the falls. The
lake is about 115 miles long by three-quarters of a mile wide.
Its shores are for the most part rocky or sandy, but in a few
small bays the shore and bottom for some distance out is
composed of finely divided decaying vegetable matter. In
places aquatic vegetation has become established. The water
is quite clear, not noticeably dark as in so many of the small
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lakes of the region. The greatest (
epth fo oG E
The only temperature records obtaiied “lir;g was 53 feet.
1924, at 3.30 p.m., when the water at the shore ?‘n ﬁ];moe 3,
angicnearlr‘ha -:jn;la“ rOCky_ island in the centre Jof at?lmll o
42 C. e fis es taken in the lake were Notro [)-z'$ : a’e a'ke,
N. heterolepis, COr(’gm_zus clupeaformis, Esox ; udsoniys,
ﬂavgvﬁeilz{s, Boleosoma nigrum. This list is idc;lticzglms-’ Percq
{or Ia espeare lake, except for the tessellated d with tl_iat
is rep ac.ed in the latter by the Iowa it arter, which
. Wabinosh Lq{ec_empties into Wabinosh vb,' e
side of Lake Nipigon. Thjs lake has 0y 01(11 the western

A i 1S received ve :

ﬁtjﬁxfltlon’ .I,)_“t 1s of 1nt?rest because in it we to 'kiery' ety

argarucus.ﬁ_zargar«zla nachiriebi, which wax 0 Specimens
two other localities, namely, in Staf I Was taken in only
bay, Lake Nipigon. It is 5 lake flon ake and in Aviators’
three or four miles btid f t\\? O_ considerable size, being
shorels, so far as we examined thg or three miles wide. Its
growing at the water's difs ml,) are wooded with alders
OUt, at least for a mje alon'g thee Oit}?m for several yards

South-eastern shore ;

. - IS are : e, 1s of
some little distance from s;o?(fe f\(;und i bt usually
although everal seine ha] - very few fishes were taken
Places. The . s were made in [jk s
b € only fishes taken ; . 1n likely looking

nUmber of Nachier s Cl 1N the seine were tyy
of Nachtrieb’s ¢ two perch
et among Mg Minnows were taken in the dj s
Water 1o, r: o o ear the outlet of the lake, wi p
00 Y swift. » Where the
Q0% Loke. This is 4 smap
EI:E and 150 yards wide ‘ncmslma:' fake about one-half mile
Ween tw ridges a’)dl'lt-. LYINg @ trough-like depression
teach ¢ T a mile north east of Mandra .
nd of the Jake g sphagn of Macdiarmiqd.
more of less ste A 18 UI? bog has develope
to th steeply sloping ped, but
0 Bwater's edge with zlld(‘ré I{]g' sides are timbered nearly
Der‘h:e Point the foot of tillus”;;g%»t?e shore in most places.
DS one hundred yards. Ip }LT orms the shoreline for
SOLt, being compacad ¢ e+ TOSt places the bot .
Ve g composed of finelv div: bottom ig
RAL fect in thicl. .. inely divided vegetable s
: in thickness. In plaee getable detritys,
£ POSed of hard . .t places, however, the bottnm :
Tom ¢ hard sand for & distanise nf » the bottom ig
ore. The lake s everyy 'h ce of ten or twelve feet
Ywhere shallow, in very few
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places exceeding six feet in depth. The water has a decidedly
brownish tinge, but is not nearly so dark as in the more boggy
Jakes next described. It is drained by a small stream which
flows through the western edge of the village of Macdiarmid.
This tiny stream flows among large boulders. Its descent is
quite rapid, and at one point there is a fall of two or three
feet. It seems impossible that fish ascend it even at high
water. Analyses of the water on July 6, 1922, gave the
following results:

TABLE 6.—Temperature and Chemical Analyses of Water of Station lake.

Depth Temperature Oxygen CO, Bicarb. Total acidity
Surface o L 5.8 1.5 96 5
5 feet 16.4 5.7 2.0 37 5

On July 5, 1924, the surface temperature of the water was
18° C. and its pH. 6.9, using bromthymol blue and cresol
purple as indicators.

The fish taken in the lake include Catostomus commersoniz,
Pfrille neogaeus, Margariscus margarifa mnachiriebi, Pime-
phales promelas, and Eucalia inconstans. Nachtrieb’s minnow
and the fathead are the dominant forms. The suckers are all
small, most of them less than six inches in length. The
largest one taken measured eleven inches.

Lake near Fairlock. At the foot of the hill on which is
situated the firerangers’ lookout tower at Fairlock (3 miles
from Macdiarmid), is a small lake which differs in character
from any other examined. It is somewhat larger than Station
lake, and its shores are solid and are tree-and-alder-lined,
except for a short distance at one end where bog conditions
prevail. The bottom at least for ten or twelve yards from
shore is covered with large boulders. The water at this
distance out is about 5 feet deep, but it is not known what
the maximum depth is. The water has a turbid appearance,
but we have no temperature records or other data to indicate
its character. The only fishes taken as a result of several
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seine hauls along shore were Pimephales promelas and Eucalig
inconstans.

BocGgy LaAkEs

Many small boggy lakes are found in the depressions
among the elevations characteristic of the region. A nurﬁber
of these have been examined for fishes, and such data as
we were able to obtain is presented herewith. |

Crescent Lake. This small lake is situated at the head of
Cedar creek which flows into Orient bay about a mile north
of Macdiarmid. The lake is crescent-shaped, about 200
yards long, and 75 yards wide. Its western side is formed of
solid garth and supports a stand of fairly large trees, but the
opposite side and the ends, i.e., the outside of the ;:rcscent
are low and boggy. The bottom of the lake and the shores:
near _the outlet are of muck, but the greater part of the shore-
line is formed by a sphagnum bog. The water nowhere
appears to be more than two or three feet deep and is dark
!)roxl';'p in cologr. Pfrille neogaeus occurs in very large numbers
in this la.kf:, _but a few specimens of Chrosomus erythrogaster
and Eucalia inconstans were also taken.

Cresizlt:el afI{akc %ccuples part of the same depression as
A e-} he two were undoubtedly at one time
| ey as tl 11e area betwee{l them is marshy, and at high
B iCOU}: no doubt still pass from one lake to the
B it g:] ::j i case of Crescept lake, the western shore is

e 0the1’~ ihrl ‘?_r?und supportmg.a good stand of timber.
B e T:?L sides are bog-margined. This lake is deeper
containg 5 l]if—;—’\an(l 15 not so nearly filled with muck. It
although Pfr«'//s er proportion of Chrosomus erythrogaster,
: Wie meogaeus is also abundant. A few Eucalia

”lconsta,ns als
-also oc
about 7, ccur. The pH. of the water was found to

Two other .
fair] er small
In oy Orughly

e ]akes

; bog-margined lakes were examined
o (_]ual(\—)il;lﬁSh’hbu-t no specimens could be found.
I g sphagnum bogs completely encircled

¢ waters were of a very dark brown. It is of
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interest to note that in both of these lakes ambystoma larvae
were taken and that in none of the lakes described above in
which fish were found were such larvae found. Another lake,
but of an entirely different character, was found to contain
ambystoma larvae but no fish. At times it contained large
numbers of newts. The latter lake is situated on a plateau
at a considerable elevation above Lake Nipigon on the
opposite side of Orient bay from Macdiarmid. It is about
the size of Station lake. Its shores, except at the western
end where they are quite muddy, are firm and well timbered.

RIVERS

We have given very little attention to the rivers entering
Lake Nipigon. Trap and gill nets have been set in a few of
them, and Mr. W. J. K. Harkness has spent considerable
time ‘on the Gull river in connection with his sturgeon studies,
but beyond this no studies of the rivers or their fishes have
been made. These tributary streams are similar to the rivers
of other parts of the Archaean area, being characterized by
numerous falls and rapids. The water in most of them is of
a dark brown colour, more pronounced in some than in
others. The more important streams are the Blackwater,
Sturgeon, and Onaman to the east, Ombabika, Little Jack-
fish, Pikitigushi (Mud), and Whitesand on the north, and
Wabinosh, Gull, and Poshkokagan in the west. Two smaller
streams, Pustagone river and Trout Creek, because of their
proximity to Macdiarmid, our headquarters, received a good
deal of attention, brook trap-nets being maintained at
intervals in the Pustagone during each of the four summers.

So far as our observations are concerned, the rivers of
the region do not appear to possess any large permanent
population of fishes. They are resorted to by several species
at spawning time, but seem to have few permanent inhabit-
ants. The speckled trout is perhaps the most characteristic
of the larger stream fishes, but it is not found in all of the
rivers and is not confined to streams, being found in con-

siderable numbers in the lake. Numbers of pike perch

L
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TABLE 7.—Trap-net catches.

Percopsis  Rhinichthys Couesius Notropis Coltus Boleosoma Esox Satvelinus Catostomus
amisco-maycus cataractae  plumbeus hudsonius cognalus  nigrum lucius  fontinalis commersonii —
(0.¢]
Pustagone river
; 1921
June 11 2 15 5
12 6 4
131 3 15 10 1
14 8 8 2
}6 6 6 1%
]2
July 20 970 ?
gl 864 o]
2 412
ug. &
27 o
92}
1922 o
June 5 19 21 1 1 =
6 23 14 3
7 4 9 1 g
8 36 8 ]
15 4 30 28 2 B
17 13 22 20
July 2 25 22 1 1 1 7
4 736 7 4 2 1 1 1 =
5 85 5 5 1 1 =
7 22 20 6 3 2 2 E
8 26 2 2 2 1 1 2
| 10 45 11 2 2
i 13 44 17 2 1 3 1 1
17 43 11 3 1 1
283 116 1 1
298 24 4 1
308 13 1 1 1
Aug. 8 1 2

1Mouth of net open upstream June 13-16.
20n June 16 the net was set in deeper water farther down stream.
"During these days the net was set about 100 yards farther upstream than usual. 7

$ fg 11 4
21 B
| 9 9 17 8 1 1 3 §
10 6 9 1 1 =
12 148 5 3
> ; >
%71 17 o 1 1 2 [z
9 28 3 4 =
21 65 1 3 2 ' -
2 o)
! 1924 5}
tne 6 4 r‘
: i =
10 ¥ &
13
f ; g
2 e
19 3 3 1 2
21 o)
29 Z
25 1
1

ITemperature of water 22° C. as determined July 17.

61




Rhinichthys Conesius

omisco-maycus ccloractae  plumbeus hudsonius cognatus

Boleosoma Salvelinus Catostomus Catostomus Perca
nigrum fonlinalis commersonii calostomus flavescens

Stream through

Macdiarmid
1922
June 18 a.m.
p.m.
19 a.m.
p.m.
20 a.m.
p.m.
21 a.m.
p.m.
22 a.m.

p.m.
23 a.m.
p.n.
24 a.m.
p.m.
25 a.m.
p.m.
26 a.m.
p.m.
27 a.m,

p.m

28 a.m.
p.n.
29 a.m.
p.m.
30 a.m.

p.m

July 1am.
p.m.

2 a.m.

3 a.m.

p.m,

Ll V) N
-
——

-

=

[54]

—
RN N =W R Ll oo
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= &0

<o

11

'High wind and waves during the day.
*There was [rost during the night of June 24.

il
e
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Stream entering
South Bay
1921

Aug. 4

5

Rapid Creek
(Windigo bay)
1923

July 264
268

Py
[ECE TR

Lol SRR

o W

1 Lota maculosa

3 Percina caprodes

On July 9 the net was take
Temperature of water 13%°
For the catches on Jul
‘Mouth open upstream

n from the water and no

C. on July 16.

y 21 and 22 the net was reversed so that the mouth ope
*Mouth open downstream.

t reset until July 13,

ned upstream.

1 P. pungitius

1 P. pungitius
1 P. pungitius; 1 tadpole

1 Pfrille neogaeus

NOOIAIN HMVTT d0 SHHSI] HH]J,

1 Lota maculosa

NOOIJIN AMVT] 40 SAHSI] HH],
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in this stream with that taken in the Pustagone indicates th .t
speckled trout are very much more common in Trout creek.
The specimens taken averaged about 12 inches in length,
ranging from 6 to 1614 inches, specimens larger than the
latter length being unable to enter the net. The northern
sucker was also frequently taken in Trout Creek, the speci-
mens ranging in size from 6 to 10 inches. The ling taken in
this net were 22 and 914 inches in length respectively.

In connection with the catches made in 1922 in the
stream flowing through Macdiarmid, it should be explained
that this stream is quite small, and that the net was set just
a few yards from the point where the stream entered Orient
bay. The mouth opened towards the bay so that the fishes
taken in the net came chiefly from the bay and entered the
stream either to seek spawning grounds or to feed. It will be
noticed that large numbers of common suckers were taken
in this stream. These were all small specimens, most of
them under 7 inches in length. The net was lifted in the
morning between 7 and 8 o’clock, and the suckers taken at
this time were larger than those entering during the day and
found in the trap when it was lifted about 8 o’clock in the
evening. The specimens of this species found in the
trap in the morning were mostly from 5 to 7 inches in length,
while those found in it in the evening were from 2 to 5 inches

in length.

SPAWNING NOTES

One of the commonest fishes in all three of the streams
where trap-nets were commonly set was the trout perch
(Percopsis omisco-maycus). This species resorts to these
streams to spawn, the height of the run occurring in July,
the exact time depending evidently on the season and on the
stream in which spawning occurs.

Many ripe specimens of long-nosed dace (Rhinichthys
cataractae) and lake chub (Couesius plumbeus) were also taken
in the trap-nets, but it is believed that these species do not

P
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TABLE 8-—Male and female trout perch (Percopsis omisco-maycus) in trap-net

catches.
Pustagone river  Total number Males Females Undetermined
1922
July 2 25 14 8 3
4 736 473 261 2
5 85 64 21
7 22 16 6
8 26 16 10
10 45 28 17
13 i 44 28 16
17 43 35 8
28 116 38 78
29 24 3 21
30 13 4 9
1923
July 5 19 15 4
7 13 12 1
9 9 7 2
10 6 6 0
12 138 108 30
14 89 45 44
16 39 21 18
17 : 17 6 11
19 28 14 14
21 65 45 20
Stream through
Macdiarmid
1922
June 18 23 21 2
19 35 32 3
23 9 2 7
24 5 2 3
July 1 13 4 9
Trout Creek
1923
July 8 36 16 15 5
9 73 58 15
14 356 210 128 18
16 45 17 28
18 148 55 93
19 89 60 28
20 703 380 323
21 834 325 509

22 564 209 355

o
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Fisa HaBiTATS

The general ecological relations of the individual species
of fish are discussed in connection with the accounts of the
various species. No two species perhaps have the same
ecological requirements, and for very few have the definite
factors which limit their distribution been worked out. In
Lake Nipigon the principal fish habitats appear to be as
follows: The deep water of the open lake, the shallow water,
especially of the larger bays, shore marshes and stony
beaches. Another habitat which might be included is that
of the sandy beaches, but such situations appear to be
practically barren so far as fish life is concerned. Occasional
specimens are taken in such places, but they appear to be
stragglers rather than permanent inhabitants. The streams
and smaller lakes of the region offer a variety of habitats,
many of which differ widely from those of the lake.

Deep water of the open lake. In the deeper waters of the
open lake, that is, in water over 100 feet deep, are found,
in the summer, ciscoes, especially L. nigripinnis, L. hoyi, and
S, zemtﬁzcus; whitefish; lake trout: northern sucker'; ling;
and Triglopsis thompsoni. This water is always cold. The
lt:mpe_zratures at 120 feet in the open lake (see Clemens,
focliomt.? on various dates during the four summers were as
1922“’8- 1921, J_unoe 17, 4.8°; July 9, 4.3°; Aug. 29, 5.7°;
Augylji')m;%*?z 9.3°% July 29, 5.6°; Aug. 17, 5.7°*; 1923,
4-505 Al,lg_ 15, %elpot 14, 10.7°; 1924, June 23, 4.4°; July 7,

Situifia(fﬁzwi I;w;l}ierl 1of protected bays. In more or less protected
E t};e . allow bays, dowx} to a depth of sixty feet, are
arteds), Sturrer(!)lmon §u?ker, pl}(c perch, lake herring (L.
sauger. roun%i 31, _and in certain localities speckled trout,
Confined 1. th‘e‘ ttefish, and red horse. The pike is usually
Bsorme oo very sha.llow water, especially where there
€arly o)) : 1€ vegetation, but in the late summer and
fess . » Il common with the pike perch, it moves out into

-
'APDl‘Oximate. - —
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deeper water, occasionally being taken below one hundred
feet.

Shore marshes. There are comparatively few places in
the lake where there is any considerable extent of very
shallow water sufficiently well protected to permit of the
development of extensive growths of aquatic plants (Fig. 1,
Plate X). In these protected localities in water 2 to 3 feet
deep, with more or less development of aquatic plants, are
found spot-tailed minnows, perch, small suckers, tessellated
darters, pike, and in some localities trout perch, lake chub,
Iowa darters, and straw-coloured minnows.

Stony beaches. On exposed beaches covered with stones
of smaller size than boulders, but larger than gravel, the
miller’s thumb (C. cognatus) is the most typical inhabitant.
The long-nosed dace and in some places, chiefly northward,
the log perch are also found, but are not so closely confined to
this type of environment. A few other species are found in
such places rather commonly, the most frequent being the
tessellated darter and the nine-spined stickleback, but they
do not show a preference for such localities, being taken just
as frequently in protected bays with a mud bottom.

Small lakes. No attempt was made to study the smaller
lakes of the region at all thoroughly. Their number is so
vast and habitat conditions in them so varied that their
investigation would be an extended piece of work in itself.

For a list of the fishes characteristic of the principal types
of habitat presented by the lakes visited, reference should
be made to the account of these lakes on pages 10-16.

Streams. As is pointed out elsewhere (p. 16), the rivers
and smaller streams of the region were given comparatively
little attention, but from the observations made it is believed
that there are few, if any, species confined to the streams, at
least in their lower reaches.

COMMERCIAL POSSIBILITIES

As may be seen by reference to Table 1, the Lake Nipigon
fisheries are of considerable commercial importance. The
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species produced include most of the more valuable com-
mercial species of the Great Lakes. The whitefish are of
excellent quality and stand first in point of quantity pro-
duced and monetary value. Lake trout are considered by
the fishermen to be improving in quality since the lake has
been fished commercially. On account of the distance from
market, the shipment of ciscoes (lake herrings) is not profit-
able. This works to the advantage of lake trout, since ciscoes
constitute their principal food material. As compared with
the area of open, deep water, the areas of shallow water
suitable for pickerel (pike perch) and sturgeon are limited,
and hence these species will never bulk large as compared
with whitefish and lake trout. However, some of the larger
bays, e.g., Humboldt, Ombabika, Windigo and Gull, appear
to be especially favourable for these shallow water forms,
and we may expect the pickerel to hold its own as compared
with whitefish and trout. On account of the slow rate of
g‘r9wth of sturgeon, as demonstrated by Harkness (1924),
this species will no doubt become rapidly depleted unless

some means of artificial propagation can be worked out.
Under present conditions the suckers (common and
northern) and the ling constitute an economic loss. The
forme1: consume enormous quantities of the staple food
Materials of whitefish and sturgeon, besides materially in-
Creasing the labour of clearing and caring for the nets, since
3}1' are t'aken in such large numbers and tangle the nets so
el }s,incLH»l};g are competitors of lake trout for the ciscoes,
e ertdey occur in suc!l enormous numbers th(?y must
Bat Suggestt cLilce the productivity of trout. Ol}l‘ studies have
killing i eve any means_of controlling the ling except the
their removearlyé)ne ta%ccn in the nets. In the case of suckers,
ISP&Wning i 3% rlnecms of trap-nets pl?xced in streams at
of g B eIEO_L} d be accomplished without a great deal
at thyy tim(,; C()ull{b t?ossxble, too, that the suckers removed
Better quqlicy anc; Alel marketed at a profit as they are of a

e . e Ec ’moTIje readily in the spring.

g B e, d.ke ﬁhlplgon should continue to produce
1ties of whitefish, lake trout, and pickerel, although
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the yield for the first few years of commercial fishing may
not be maintained indefinitely. One factor which limits
productivity is the low temperature which decreases the
rate of growth of the fish as compared with that in lakes
farther south.

METHODS

Three principal types of nets were employed for obtaining
specimens and securing data on the distribution, numbers,
and ecology of the different species, viz., gill-nets, trap-
nets, and seines. Dip-nets and set-lines were used, but very
infrequently, while all of our specimens of Triglopsis thompsoni
and many of Cottus ricer were obtained from the stomachs of
predaceous fishes, chiefly from ling.

During the summer of 1924, gill-nets of eight different
sizes of mesh were used as follows: 114, 2, 215, 3, 314, 4,
415 and 5 inch stretched mesh. Previous to this we depended
on 115, 2, 3, and 414 inch nets. During the summer of 1922
Dr. W. Koelz of the United States Bureau of Fisheries
spent two weeks on the lake and used, in addition to sizes
already mentioned, nets of 234 inch stretched mesh.

In all, over one hundred gill-net ‘‘settings” were made.
In some cases the nets were set a number of times in the
same place, but as a result of the four summers’ work, fish
were taken in gill-nets from a wide variety of depths in the
open lake and in most of the larger bays, as well as from many
different sorts of ecological conditions nearer shore.

A brook funnel trap-net, 5 feet wide and 1% feet high at
the mouth (Fig. 1, Plate XI), was operated in a number of
the streams near Macdiarmid, while a large fyke or hoop net
was set a few times in larger streams.

Minnow seines of two different lengths, thirty feet and
fifty feet, were used to secure the smaller fishes from shallow
water near shore (Fig. 2, Plate XI). In many places seining
operations could not be carried out very successfully b(:Callf""L:
of large rocks strewn about the bottom, but seine ‘‘hauls
were made in all possible types of shallow-water habitats
in many parts of the lake.

' _w'f’f’m th P
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PROPORTIONATE MEASUREMENTS AND DESCRIPTIONS

Most of the measurements on which the descriptions
included in this paper are based were made of fresh specimens,
that is, before preservation in formalin or alcohol. Only in
the case of some of the smaller species was preserved material
used. All of the whitefish, ciscoes, lake and speckled trout,
pike, pike perch, saugers, suckers, ling, and sturgeon were
measured before preservation. This explanation is made
because it has been found by the subsequent measurement
of a number of preserved specimens, previously measured
when fresh, that the body length was about 5 or 6 per cent.
less in the preserved material. All parts of the body, however,
haq not contract(?d to the same extent, the head, for instance,
shrmkmg very little in length as a result of preservation.
Except in a few cases, the descriptions are based on the
measurement .of at least ten specimens. In most cases
however, considerably more than ten have been measured.,
Wht?re the length is given in inches, it is the length in a
zg'a(lgﬁgcllllne fr'on.1 the tip of the snout to the end of the tail
g (;sgc%lm] gor)r fl?r;{ of the t:ful); when given in centi-
e 'v A _e ength from the tip of the snout to the end

er §)1al column. The usual method of indicating

. € Proportionate lengths of the various parts of the bod
as been followed—the measu i 1 Wlioleiie
i il }rc:m(ent indicated for the head
(oot i, thé it 1es the actual lfength o-f the. head

g R pto elnzzlr n;emb_rane) 1s contained in the
i b to fvcl tebral column) and the
Interorbity] (bony width)par S"Ol i g Gl it i i
_D. times the i » maxillary, etc.,. being the number
head iy Sca{l nllent of these parts is contained in the
10 the on e L\? la ogg the lateral line were counted only
laters) el 0()zrt§ dra} column.' Scalfz rows above the
ﬁheo “quely bacl\;wqr;de : rolm .the insertion of the dorsal
B below (o lai‘e;al lir?’ t;]ut not including the lateral
mﬂert ion of the S ﬁne s (zhcount was made from‘ the

o on € case of soft-rayed fishes
Spiny-rayed forms, upwards and for-
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wards to, but not including the lateral line. Soft rays at
the front of fins are not included in the count unless at least
two-thirds as long as the longest ray of the fin. The last ray
was counted as one even though divided to the base. All
spiny rays, no matter how short, were counted. The meaning
of the proportionate measurements of other structures is
given in the text in each case.

Because of the wide range of values found for some of the
proportionate measurements, it has been thought best to
give the average value for all the specimens measured,
indicating in parentheses the usual range of variation in
each case. Measurements varying widely from those usually
found are given outside the parentheses, but within brackets.

Colour descriptions have been omitted in the case of
species in which the colour does not differ from that already
described for the species in such works as Jordan and Ever-
mann (1896) and Forbes and Richardson (1908). Detailed
colour descriptions have been included for some species of
typical northern distribution, in the case of groups such as
the ciscoes, where colour is of value for comparative pur-
poses, and whenever the colour or pattern varies from
published descriptions or is of special interest for other
reasons.
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GENERAL STATEMENT AS TO RELATIONSHIP OF THE
Nr1ricoN Fisu Fauna

-Gul'lI(‘ih?nﬁIS‘};is c§§c¥1bed in this paper include not only those
e e v iplgon., but glso the species collected from a
P! 4;na qkes in the immediate vicinity.
.. hspt;cxes listed all. but two (C. erythrogaster and
! aw_z been takf:n in L.ake Nipigon; although, in
e i € or “two species, their occurrence in the waters
( Microptemspze?rs to be more or less accidental. One species
i otomien) has been planted in Lake Nipigon
Sillrgeo ]al({)gcurrs; naturally in .the region, notably in Blacl;
12 families : hese 41 species belong to 28 genera and
egl are practlcglly all characteristic of the
in the ,GreatLE' Ene (Le.uczchthys nipigon) having been
on fiy | akes basin. As was to be expected, the
auna resembles that of Lake Superior more
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closely than it does that of the other lakes. The absence of
species commonly found in the lower Great Lakes is believed
to be due mainly to ecological factors, although some species
undoubtedly reached these lakes after Lake Nipigon, by the
falling of the water level of glacial Lake Algonquin, had
become inaccessible on account of the height of some of the
falls in its outlet stream. Forbes and Richardson (1920), in
their account of the general distribution of Illinois fishes,
divide the area over which they are distributed into 12
districts. Only 26 of the fishes found in Lake Nipigon are
listed as occurring in Illinois. The number of these 26 species
occurring in each of the districts mentioned by Forbes and
Richardson is as follows: Great Lakes region, 25; Quebec
and New England, 23; Upper Mississippi Valley, including
Missouri and its tributaries, 21; the far North, extending
northward from the headwaters of the Mississippi, east to
the Lake Superior drainage and west to the Rocky Mountains,
19; lower Mississippi Valley, including the Ohio and its
tributaries, 19; the north Atlantic drainage from New
England to the Chesapeake Bay, 11; the south Atlantic
from the Chesapeake Bay to Florida, 9; the Hudson River
district, 6; the far northwest, separated from the far north
district as described above, by the Rocky Mountains range,
4; the west Gulf district, bounded by the Mississippi drainage
on the east and extending west and south to include the Rio
Grande and its tributaries, 4; the east Gulf district, bounded
by the Mississippi drainage on the west, 3; the peninsula of
Florida, 0.

The species common to Lake Nipigon and Illinois which
Forbes and Richardson do not include in the Great Lakes
region is the Towa darter (Z£. sowae), but Bensley (1914)
found this darter in Georgian bay and it has perhaps been
overlooked elsewhere in the Great Lakes drainage.

While it is not intended to enter into a discussion of the
relative effects of geology and ecology in determining the
fish fauna of Lake Nipigon, it is suggested that the similarity
of its fauna to that of the Great Lakes is due primarily to
geological factors, whereas its similarity to the fish fauna of
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Quebec and New England depends more on similar ecological
conditions.

Key 1o THE FaMILIES oF FIsHES oF LAKE Nirigon

A Ventral fins abdominal.
R e rerncercali
BB. Tail not heterocercal.

C. Scales if present cycloid, their free edges smooth.
D. Body with scales.
E. Head without scales.
F. No adipose fin present.
G. DMouth with thick fleshy lips with plicae
or papiilae; pharyngeal teeth in a single
row, more than 10..... ... ... . . . . . .. Catostomidae
GG. Mouth with thin lips without plicae or
papillae; pharyngeal teeth in one or two
rows, fewer than Q... ... . . . ini
FF. Adipose fin present Lt A
H.  Scales larger, fewer than 100 in lateral
HH. Scales very small, more than 100 in
lateral line. . . ... Seeveee..ioiiooo. ... . Salmonidae
EE. Head more or less covered by scales........ ..., ... Esocidae
DD. Bqdy without scales; ventral fins each of one
sp{ne and one soft ray; dorsal fin with 2 or more
B o s 5, s
B gh; dorsal fins 2
the posterior adipose ;

......Acipenseridae

....Coregonidae

A};. Ver_ltral fins thoracic or sub'j ugular ....................... i
L Chmrwithout a barbel.
L. ?Od‘y .covered with true scales.
K. .Spmous and soft dorsal fins united
Into one fin. . .
S ﬁn S e ek e . Cenfrarchidae
s sy nts separate or very slightly joined.... . ... . Percidae
; out true scale; i
I Cthithabarbel.”-“sca(s...............................%Ottldae
«vo.....Gadidae

FamiLy ACIPENSERIDAE
ACIPENSER FULVESCENS Rafinesque

LAKE STURGEON

=t Bod

8 Y elonga 4 :

8.3 (7.5.9 : Se;iila;nSIOSt ‘cylmdncal, tapering towards snout and tajl: width
-8 [7.2 (8.0-9.0) 10.2]; head, not including flap 5‘.0 (4.7-
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snout 2.8 (2.6-3.1); interorbital 2.9 (2.7-3.1);

length of barbels 4.3 (3.8-4.9) in head. These proportions refer to specimens
50 to 63 inches in length; specimens of 24 to 30 inches in length have slightly
longer heads (4.7); considerably longer and slimmer snouts (2.3 in head); larger
eye (12.6); and are slimmer in body with depth and width about equal (9.3 or
9.4). Dorsal fin with 34 [26 (32-38)] rays, its base 2.6 [2.1 (2.4-2.8) 3.1] in head
and approximately equal to its own height; anal with 22 (18-25) rays, its base
46 (4.1-5.4) in head and 1.8 (1.5-2.1) in its own height; pectoral length 1.8
(1.6-2.1) and ventral 2.8 [(2.5-3.1) 2.4] in head.

Body in young armed with large rough shields or scutes, each bearing a
strong, median, backward-pointing spine; these shiclds arranged in five longi-
tudinal rews, two lateral, two ventro-lateral and one dorsal; between the shiclds
the skin is rough with many minute spinules; shiclds becoming smooth with age,
specimens over three feet in length usually having body quite smooth; dorsal
scutes 13 (11-15), lateral 34 [29 (32-38)], ventral 9 (8-10); gill rakers 29 (24-33).*

5.3); eye, small 15.5 (12.5-19.4);

The sturgeon is fairly common in Lake Nipigon, 76,666
pounds having been taken from 1918 to 1922 inclusive. Itis
found chiefly in the shallower bays, such as Humboldt,
Ombabika, Windigo, and Gull, although considerable numbers
have heen taken in shallow water in other parts of the lake.
Conditions are not as favourable for it here as in some other
lakes, notably Lake Nipissing; and it does not reach a very
large size, seldom attaining a weight of one hundred pounds.
Harkness (1924) found that its food in Lake Nipigon consists
of a wide variety of materials, chironomid larvae, molluscs,
and ephemerid nymphs being taken most commonly, Cray-
fish, fish, amphipods, caddis worms, and other organisms
are occasionally eaten in considerable quantities.

As shown by Hubbs (1917) the sturgeon of the Great
Lakes must be known by the name fulvescens instead of
rubicundus. The change has been accepted by Jordan (191 7)
and others. The species occurs in the Mississippi valley:
the Great Lakes, and in the larger inland lakes and rivers
northward.

Famiry CATOSTOMIDAE

A. Scalesin lateral linelessthan 50.....................
AA. Scales in lateral line more than 50. ... . ...............

......Mozostomm#
. ....Catostomus

*Description based on measurements and notes by W. J. K. Harkness.

Tur FisgeEs oF LAKE NIPIGON

GeENus MOXOSTOMA RAFINESQUE

1-_"’ ead 31-4% in body, halves of lower lip meeting at an angle,
th large, developed dorsal rays 15 0r 16...................anisurum
d short 43-54 in body, lower lip with a straight posterior
in (forming an obtuse angle when the mouth is shut very

tly), mouth small, developed dorsal rays 12-14.......... ... lesueurii

MOXOSTOMA ANISURUM (Rafinesque)
WHITE-NOSED SUCKER

7 stout and rather deep, somewhat compressed, the back elevated,
« width 5.7-5.8; head 3.7; eve 5.3-5.9; snout 1.9-2.0; interorbital 2,5;
audal peduncle 1.9-2.6 in head, its depth 1.0-1.3 in its own length;

rays, its base 2.5-2.6 in head and 1.7-2.3 in its own height; pectoral
1.4 and ventral 1.7-1.8 in head; scales 6-41-5. This description is
the measurement of only two individuals as these were the only fresh
s secured. Two other preserved specimens are in our collection, but
s ements of these are not included. Largest specimen 214 inches.
Of the four specimens secured, one was taken in the Gull
It spawning time and the other three in Humboldt bay
) later in the season. Commercial fishermen have
| it, so far as we were able to learn, except in
t bay. It may therefore be considered as quite
- Lake Nipigon. The species is found from the St.
, through the Great Lakes region, west to Lake
and the Assiniboine river. In the United States
the Ohio valley and in streams of the Atlantic

SHORT-HEADED RED-HORSE

somewhat l:ml'nre compressed than in preceding species, width 6.2
G 3‘.3 (3.3-3.9); dorsal outline arched, sl!).]')ing aradually from
: b'nhi.nd‘ !.i}::::zsz.d:pth in fmnt. of dorsal; head very short 4:-’_5 (4.5-

v })('lint(:c[ T lvta.l space 'nr_)t.u-cnhl_v convex, flattened above and

‘ snout which projects beyond the mouth, the mouth is
i eyve 5.3 (4.6-6.1); snout 2.2 (2.0-2,3); interorbital 2.2
: ..ga;;‘lulf}aeduncle L7 (1.5-1.9) in head; its depth 1.2 (1.1-1.4)
R : n usually inserted over 14th or 15th scale of lateral
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line, of 12 or 13, rarely 14 rays; its base 1.2 (1.0-1.3) in head and height usually
slightly less than its base; anal with 7 rays, its base 2.4 (2.0-2.6) in head an(
2.1 (1.8-2.3) in its own height; pectoral length 1.1 (1.0-1.2) and ventral 1.3
(1.2-1.4) in head; scales 6 or 7-44 (43-46)-5 or 6. Largest specimen 19} inches,

The short-headed red-horse of Lake Nipigon agrees with
Richardson’s (1836) description of Cyprinus sueuriz (Cato-
stomus lesueurii Richardson 1823) and has been identified as
that species. Carl L. Hubbs, who examined my specimens,
says they are hardly separable from Ptychostomus breviceps
Cope 1870. The latter may, therefore, be regarded as a
synonym of lesueurii. This species appears to be more
common in Lake Nipigon than the preceding, but, like it, is
restricted to a few localities, all our specimens having been
taken in Humboldt bay (inner bay) and in Gull river at
spawning time. It therefore appears to be restricted so far
as this lake is concerned to very shallow, well-protected
localities.

Ripe males taken June 2 and June 11, 1922, in Gull
river bore pearl organs on the anal and caudal fins similar to
those borne by the males of C. catostomus in the spawning
season. As no females were taken at the time these ripe
males were secured, it is assumed that spawning occurs
earlier, perhaps towards the end of May. Richardson found
the species to spawn in Pine Island lake in June.

This species occurs in the Ohio and Mississippi valleys
through the Great Lakes region, north and west at least t0
Pine Island lake, Saskatchewan.

GeENnus CATOSTOMUS Le Surur

A. Scalesin lateralline 95 to 115..................... ........catostornus
AA. Scales in lateral line 60 to 72................ ............commersonil

CATOSTOMUS CATOSTOMUS (Forster)

NORTHERN SUCKER; LONG-NOSED SUCKER

Body elongate, rounded; width 5.5 (5.0-6.1); depth 4.6 (4.0-5.2); head iﬂ.ﬂg
4.0 (3.9-4.3), rather broad behind, tapering into a long conical snout overhanging
the mouth; snout 1.8 (1.7-1.9); eye small 7.6 (6.8-8.6); mouth fairly larg®
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. with thick, coarsely papillose lips; interorbital 2.5 (2.3-2.7); length of
_,peduncle 1.7 (1.5-1.8) in head, its depth 1.6 (1.3-1.7) in its own length;
fin with 10 or 11 rays, its base 1.8 (1.7-2.1) in head, its height usually
hat greater than its base; anal with 7 rays, its base 2.9 (2.7-3.2) in head
1.9 (1.6-2.2) in its own height; pectoral length 1.:2‘1.3 and ventral 1.7 (1.§-
in head. Scales small, 19 (17-21)-104 (97-112)-15 (12-16). Largest speci-
221 inches.
he northern sucker is very abundant in Lake Nipigon.
g the summer it occurs at almost all depths down to
thoms and is one of the species taken commonly in nets
or whitefish. The average catch of northern suckers in
- 414 inch nets at all depths was nearly one-third the
hitefish catch. On account of the cost of transportation it
t been found profitable to ship this species to market.
consumes much of the stock foodstuffs of the whitefish,
esence in such enormous numbers probably interferes
considerable extent with the whitefish productivity of
In this connection it is interesting to note the large
s of very fine whitefish found in a small lake on
eare Island from which suckers are absent.
-thirds of the food of northern suckers of over ten
‘in length has been shown to consist of Pontoporeia,
molluscs and chironomid larvae make up more than
f the remainder of the food materials found in their
awning occurs in streams, usually at the end of May
ly in June. The time of spawning, of course, varies
® season, and also, no doubt, with the temperature of
" 10 the stream where spawning occurs. We have
~on the lake earlier than May 24, and so do not
il early spawning begins, but we have taken a spent
carly as May 26, 1922, and a ripe female as late as
19_22‘ On July 25, 1923, five specimens ranging in
o Ii to 18 i_nches were ta.ken in the brook-tr_ap
. nouth of Rapid Creek, a swift, cold stream fowing
- O bay. Three of these were males from which a
gzgla:jl Ee Prgis‘sed, and each had tubercles on.its
: Sﬁecir:zss‘ he pearl organs borne by spawning
are smaller than those of the common
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sucker but are similarly arranged, that is, the largest tubercles
are found on the anal and lower half of the caudal fins and
smaller ones on the upper lobe of the caudal, as well as on
the dorsal and pectoral fins and still smaller ones on the
scales and upper part of the head. As in the case of the
common sucker, these tubercles are assumed again early in
the autumn.

On June 13, 1924, 201 specimens of this species were
taken in a hoop fyke net set in one branch of the Pustagone
river near its mouth. Of these, 84 per cent. were males and
16 per cent. females. The latter had nearly all spawned,
but considerable milt could still be pressed from most of the
males. The average length of the females was 17.1 inches
and of the males 16.2 inches. At spawning time the fins of the
males are longer than those of the female, the difference
being most marked in the case of the anal.

The following table indicates the relative lengths of the
fins of five females and six males taken on the spawning
grounds.

TABLE 9..—CoMmpPARATIVE MEASUREMENTS OF THE FINs oF MALE axD FEMALE
NORTHERN SUCKERS AT SPAWNING TiME.
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These differences are similar to, though somewhat smaller
than, those found in the case of spawning common suckers
an,

Reighard (1920). 2 =) .
f Thii is a species of typical northern distribution, ranging
Brunswick, Maine, and New York through the

New o
o d northward to Alaska and Siberia.

Great Lakes an
CATOSTOMUS COMMERSONII (Lacépede)
COMMON SUCKER

Body stout forwards, tapering towards the tail; width 5.8 (..5.3—6.1); depth
4.3 [3.5 (3.9-4.0; head rather large, conical 4.0 (3.6-4.4) flattish abO\tC; eye
smiall 6.4 (5.5 (6.0-6.9) 7.3]; snout short 1.9 (1.7-2.0) scarcely overpassing the
mouth; mouth inferior with strongly papillose lips; interorbital 2.4 (2.2-2.?);
length of caudal peduncle 1.8 (1.6-2.3) in head; its depth 1.4 (1.2-1.6) in its
length; dorsal fin with 11 to 13, usually 12 rays, inserted over 27th (25-30) scale
of lateral line: its base 1.5 (1.3-1.7) in head; its height usually somewhat less
than its base; anal with 7, rarely 8, rays; its base 2.7 (2.4-3.2) in head, and
2.0 {1.8-2.3) in its own height; pectoral length 1.3 (1.2-1.4) and ventral 1.7
(1.5-1.9) in head; ventral usually inserted opposite 6th or 7th ray of dorsal
(occasionally 5th or 8th); scales crowded anteriorly and below, 10 or 11 (rarely 9)-
€4 (60-71)-8 or 9. Largest specimen 20} inches.

The common sucker occurs in large numbers, but is

Lengths of fins in thousandths of the body length confined to shallow water (less than 50 feet) and so does not

| !
[i .: Sex Total length Dorsal Anal Pectoral Ventral enter into COmpCtitiOl’l with the whitefish to the same extent
i Female 410 154 146 - 183 132 as does the northern sucker. However, it cannot be profit-
I |'! | 40 150 146 180 1;7 ably marketed under present cond?tion_s, and as it is not
i;!| ‘l G 4:92 ifz if; },gg i;z ﬁiti?n to any extent by other species, it appears to be of
||‘ I - ;‘76 12‘) ]31 ;Qg - : tle or no economic va}ue so far as Lake Nipigon is con-
‘ i Male 395 159 180 203 144 ir.ned_ [Its food conmsists of molluscs, mayfly nymphs,
“Il“jl; . b { yis Tes Lk c ‘ronomid larvae, caddis larvae, Pontoporeia hoyi, diatoms
1 i i 365 164 184 192 148 ia.nd a considerable variety of bottom-living plankton organ-
i u 360 164 200 203 153 “MS. - As many of these are important items in the food of
Il Ij' ; ot L g <t i S0t valuable species, especially of the sturgeon, a con-
ftit N 348 154 184 207 172 | '§{dETable reduction in the numbers of suckersb in ,the lake
(A Avecags ] (i Would appear to be desirable ;
I 6 males 160} 188 2013 1533 ey ble. .
I i !I 5 females 1551 151 190 137 . 1 ucker enters streams in spring to spawn. On June 1,
I Percentage of : ! 1 @ number were seen spawning near the edge of a rapids
(it | difference = 3.4 24.5 5.2 12.2 “OUt four miles from the mouth of Gull river. Several were

(M—F): F
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observed in swift water flowing between rocks near shore;
none was seen in the quieter water nearer shore, or in the
swifter water farther out. The depth at this point was from
8 to 24 inches. Three was the largest number seen at one
time. They were all headed up stream in the narrow channel
between two rocks. During most of the time they were
under observation, they were several inches apart, but from
time to time the smaller one in the middle which was believed
to have been a male, approached first one and then the other
of the females on either side of him. Whether eggs were
actually extruded or not was not determined, but milt ran
freely from the male when he was dipped from the water.
He was seen to pass close against the side of the female as
described by Reighard (1920), but the spreading of the fins
and the colour changes were not noticed. The tremour of
the fishes when in contact was quite marked, especially
posteriorly, where it seemed to be a very rapid movement
from side to side. All of the fins of the male bore pearl
organs (hard, rough, white, conical tubercles). The pearl
organs on the anal were the largest, those on the lower half
of the caudal were larger than those on the upper half but
smaller than those on the anal. The organs of the other fins
were comparatively small, and on the pectorals and ventrals
were confined to the outer half of the upper and lower surfaces
of the fin. They were larger and more numerous on the
pectorals and those on the lower surface of the pectorals
were larger than those on the upper surface. The tubercles
on the outer half of the dorsal were larger than those below.
Pearl organs also occurred on the posterior margin of the
scales and became gradually larger on the scales behind the
dorsal. They were also found on the top and sides of the
head. These tubercles are assumed again in the autumn.
Specimens taken in Humboldt bay on September 3, 1923,
and in Orient bay a week later, had tubercles showing
prominently on the anal and lower half of the caudal fins.
As Reighard (1920) has shown, the fins of males exceed in
length those of the females in the spawning season. The
following table indicates the relative lengths of the fins ol
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five specimens of spawning common suckers taken in Gull
Liver on June 1, 1922.

TABLE 10.—CoMPARATIVE MEASUREMENTS OF THE FINS OF MALE AND FEMALE
CoMMON SUCKERS AT SPAWNING TiMe

Lengths of fins in thousandths of the body length

Total length Dorsal Anal Pectoral Ventral
Female 455 152 168 197 137
401 150 175 182 140
390 155 190 197 138
357 162 224 210 155
347 156 205 193 147
\ve] age
2 males 159 2143 2013 151
8 females 152% 1773 192 138}
ercentage of
ifference =
F): F 4.4 20.7 5.0 9.1

A _’I;‘hese percentages are all somewhat smaller than those
otained by Reighard (1920) for Michigan specimens,
oug.h the results agree in that the greatest difference
Ceurs in the case of the anals, the next greatest in the
€ctorals and is least in the case of the dorsals.
: The young up to two or three inches in length are common
Muddy l?ays supporting some aquatic vegetation, as many
P 04: having been taken in one short haul with our minnow
) f: I a small bay near the foot of Orient bay in August,
‘2l Their most common associates are the young of the
_I}: the spot-tailed minnow, and the tessellated darter.
siderable numbers were taken in a brook funnel net set
Small. brook within a few yards of where it entered the
- Th1§ net ‘\-vafs_lifted every morning and every evening
Some time, and it was noticed that the suckers taken in
ﬁnng. the dz}y were invariably small, usually from two
Ur inches in length, whereas those taken during the
SOt were lar_ger, averaging about six inches in length (see
pe ). : Bwlgc*low (_]92_42, who investigated the food of
18 suckers in Lake Nipigon, found that up to a length of
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1.9 cm. they feed largely on plankton forms, chiefly rotifers.
From this size up to 5 cm. in length they take more and
more bottom organisms, cladocera forming the chief food
organismis.

The common sucker ranges from the Maritime provinces,
through Quebec and Ontario, north and west at least as far
as Lake Athabaska (Kendall, 1924). In the United States
it is found southward to Missouri and Georgia and west to
Montana and Colorado.

Famiy CYPRINIDAE

A. Alimentary canal long, usually more than twice the length
of the body; inside coat of the abdominal wall usually black;
pharyngeal teeth one rowed.
B. Scales small, about80................................Chrosomus
BB, Scaleg larger, BB i e - 1 deibe b it gk oo b -8 Pimephales
AA. Alimentary canal short, less than twice the length of the
body; inside coat of the abdominal wall generally of pale

coloration.

C. Scales small, 55-85.

D. Premaxillaries not protractile.................... ... Rhinichthys
DD. Premaxillaries protractile.

E. SialeeGR-GF. RIcHE ST (Rt b A UM W 4 bt - i COTIAHI VB
7 T L Ty ey, WM, e e e i N AR Margariscus
EEE. Scales 75-83...... .. St i LR b e e TR, 3L
CC. Scales larger; 3040 .. ..M .. s .veanuvssnloii s, .. Notropis

CHROSOMUS ERYTHKOGASTER Rafinesque
RED-BELLIED DACE

Body fusiform, moderately elongate, little compressed, width 5.7 (5.4-6.0);
depth 4.9 (4.5-5.4); head 4.1 (4.0-4.4); eye 3.6 (3.4-3.9); snout 3.5 (3.2-3.9);
mouth terminal oblique, the maxillary not reaching a vertical through front of
eve; interorbital broad 2.7 (2.5-2.8); length of caudal peduncle 1.1 (1.0-1.2) in
head, its depth 2.1 (1.9-2.2) in its length; dorsal fin with 8 rays, its base 2.6
(2.5-2.9) in head and 1.7 (1.5-1.8) in its own height; anal with 7 or 8 rays, its
base 2.7 (2.4-2.9) in head and 1.6 (1.5-1.7) in its own height; pectoral lengt h
1.5 (1.4-1.6) and ventral 2.0 (1.9-2.2) in head; lateral line short, usually not
reaching the ventrals; scales 17 or 18-80 (79-82)-10 or 11; teeth 5-5. Largest
specimen 2} inches. )

The red-bellied dace has been taken in the Nipigon region
only in small boggy lakes always in association with
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NE0gaAEUS. Elsewhere it he_ls usually been recorded from clear
water, but all of the lakes in which we have found it have been
characterized by dark, brown water. Smith (1908) found it
preeding in a small pebbly or sandy-bottomed brook in
[llinois about the middle of May. In the Nipigon region
the breeding scason appears to be about a month later, for
females with abdomens distended with ripe or nearly ripe
eggs and males with bright scarlet abdomens were taken on
June 24, 1924. On July 17, 1923, none of the specimens
taken were in breeding dress, but one was marked with
bright greenish yellow in place of the scarlet of the breeding

male.
The species has been recorded from New Brunswick to
North Carolina on the east, and westward to Colorado.

PIMEPHALES PROMELAS Rafinesque
FATHEAD MINNOW

Body short and stout, nmuch heavier forward; width 5.8 (4.8-7.1); depth
4.3 (3.8--4.5); head 3.7 (3.4-3.8); eye 4.5 (3.8-5.2); snout very obtuse, longer
tha.n diameter of the eye, 3.3 (2.8-3.8); mouth small, subterminal slightly
oblique; interorbital broad, 2.5 (2.2-2.8); caudal peduncle stout, its length
1.35 (1.2-1.4) in head, its depth 1.7 (1.6-2.0) in its own length. ' .
Dark olive green above; sides, except for a dark lateral streak, lighter with
zzeﬁfr}’ﬁ)r golden reflections; belly white. Males in breeding dress cohsiderably
fike L‘Litdean.f,elfnales, the head black; area between the head and dorsal fin, pad-
and,dark rlm ronf and narr.owcd to a point at the insertion of the dorsal fin,
. 10Wgrey-0r,bmd blue in -colour; two dark saddle-shaped areas extending
A ben:;t:(zre’ She ﬁ;-st .mndway between the head and the dorsal fin, the
reflections, adarklonori\;au(,“s;clicl: bﬁt&\‘eo?‘ Fhese_dark areas buffy with brassy
on the enoy; ity g a‘n"'acro:‘s the middle of the dorsal fin; tubercles
Dorss ] f: o jaw and along side to dorsal fin.
mntal’yland fé lg;t;l;t[cdq(;\;;n: .2118t ((210 rto ?3) scale 9f the lateral line, of one rudi-
Separateq frop, e gf..t .IL‘\ie‘lopc l‘:zya, the ruu.lm‘lcntmy ray club-shaped, but
21 2.0-2.9) 10 i rs d(ixlc. oped x‘;ly. bY a (lxsnnc‘.t membrane; dorsal base
ase 3 6 (3'5'3-4.0)vin'ha\nd L d(l.O’-l.u)~ i its own height; anal with 7 rays, its
{_5 (]-34»9) s kionk .Tl ‘u} 1;\ (‘1:;)-2.0) In its own height; pectoral length
. i"COmplcte usuaum f) (1.6-2.2) in head; scales 8 or 9-48 (44-52)-5; lateral
., y enfhng_bencath the dorsal fin. Inone specimen examined
scales in g longitudin ,
"Esent ¢ cked pores, they
0 the next one an

al series, there were pores on 32 scales, the next
were present on the following 4, then lacking on 3,
d lacking on the remainder. The lateral line begins
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high up, descends more or less abruptly and continues horizontally, but its
course is often irregular; teeth 4-4; alimentary tract from 2 to 3 times combined
length of head and body. Largest specimen 2§ inches.

The fathead minnow has been taken in only two of the
small lakes investigated, namely, Station lake and the lake
near Fairloch. In the latter its only associate appears to be
Eucalia inconstans, but in . Station lake it is associated with
Margariscus margarita nachiriebi, Pfrille neogaeus, Eucalia
inconstans, and Catostomus commersonsi. Ripe or nearly ripe
females and males in breeding dress were taken in Station
lake on June 17, 1924.

This minnow ranges from Lake Champlain, through the
Great Lakes region westward to the Saskatchewan (Medicine
Hat).

PFRILLE NEOGAEUS (Cope)
COPE’S MINNOW
FiG. 1, PraTE I.

Body short and stout, heavy forward, deepest just back of the head, width
5.9 (5.3-6.2); depth 4.7 (4.5-4.8); hecad 3.6 (3.4-3.8); eye 4 (3.8-4.3); snout
3.5 (3.2-3.7) blunt; mouth very oblique, small; maxillary protractile, scarcely
reaching a vertical through front of eye; head broad, interorbital 2.7 (2.5-2.8);
length of caudal peduncle 1.3 (1.2-1.4) in head, its depth one-half its own length
(1.8-2.1).

Back and upper sides dark brownish olive, with a very dark vertebral streak
and a narrow dark lateral band, continued forward as a faint streak through eye
to end of snout: this band more pronounced in males in breeding dress; a small
black caudal spot; between the dark upper side and the dark lateral band, a
lighter area; lower sides and belly pearly white; males in breeding dress with
crimson band below the dark lateral band and greenish-yellow below; fins,
lower cheeks and lower opercles greenish-yellow.

Dorsal fin with 8 rays, inserted well behind a vertical through the insertion
of the ventral; its base 3 (2.6-3.2) in head and 1.8 (1.6-1.9) in its own height;
anal with 8 rays, its base approximately equal dorsal base and 1.5 (1.4-1.7) in
its own height; pectoral length 2 (1.7-2.3) and ventral 2.4 (2.1-2.6) in head;
lateral line, short, beginning at upper, posterior edge of opercle, but quickly
bending downward to a median position, usually ending in front of a vertical
through the insertion of the ventrals, but occasionally extending past the dorsal
insertion; scales so small as to make the fish appear scaleless when fresh from
the water, 17-78-10 (16-19, 75-83, 9-10). Largest specimen 3 inches.
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This minnow is common in some of the small boggy lakes
in the vicinity of Lake Nipigon and at least two specimens
have been taken in our trap-nets set in brooks draining such
lakes, so that occasional specimens undoubtedly find their
way into .L?lk(:‘ Nipigon, but we have never taken it in any
of our seining there. The lakes in which we have found
jt, Station lake, Crescent lake, and Centre lake, all have
more or less sphagnum bog margins and dark brown water.
The pH. of the water in two of these lakes was determined
and it was found to be about neutral or very slightly acid’
(6.9-7.0). Its most characteristic associate in these lakes
was Chrosomus erythrogaster, although Margariscus m. nach-
triebi and Eucalia inconstans were also commonly taken with
it. On June 24, 1924, females with nearly ripe eggs and
males in breeding dress were taken.

This species is known to occur in New Brunswick, Maine
New Ha_mpshire, Michigan, and Wisconsin. In Ontario it:.
has previously been recorded by Wright and Simpson (1920)

fror'n Otter lake, in the Lake of Bays district of the Muskoka
region.

MARGARISCUS MARGARITA NACHTRIEBI (U. 9. Cox)

NACHTRIEB'S MINNOW
F1G6. 2, PrATE I

B

. p?)?:trg-toh;r Stouth,.but not so heavy forwards as in P. neogaeus, deepest
iﬂsertiOn; e’ mons-t ird to one-hfalf the distance from the occiput to dorsal
3.6 (3-5-3.8)~ i -'u(; co.mpressed, width 5.9 (5.2-6.6); depth 4.8 (4.2-5.3); head
thag in p. n'eo;t;e -1 (3.8-4.5); snout 3.3 (2.9-3.5); mouth slightly less oblique
Protract e interolis' anCAi }Awa‘d l,l(.)t so broad as in that species; premaxillaries
In head; g Heoth rl)”al 3-‘2 (2-.?5-"345); length of caudal peduncle 1.4 (1.3-1.5)
‘ B i i 1.9 .(1.4-2.1) In 1ts own length.

Sides with a g I')P(‘.r sides much as in P, neogaeus, a very dark olive brown:
ark Jateral band continued forward on the opercle but not on th(;

OUt except ;
; “CPt in the :
young; lateral band less pronounced in large specimens

e » Nowever have < HE
Bete, » Nave small irregular dark blotches scattered along the sides:

the latera|

en
: band and the er sides i i
N the Similarly e dark upper sides is a lighter band, much narrower

Dorsal i o) {)lziced ban.d in P. neogaeus; belly white.
th 8 rays, inserted behind a vertical through the insention of




46 Tue Fisues oF LAKE NIPIGON

the ventral; its base 2.9 (2.7-3.1) in head and 1.6 (1.4-1.8) in its own height;
anal with 8 rays; its base 3.0 (2.6-3.3) in head and 1.5 (1.3-1.7) in its own height;
pectoral length 1.7 (1.3-1.9) and ventral 2.4 (1.9-2.9) in head; lateral line usually
complete, or nearly so in larger specimens, those up to 1} inches in length have
lateral line incomplete posterior to the ventrals; it begins at upper edge of opercle
but bends downward abruptly to a median position; scales sniall 13-69-9 (12-14,
67-72, 9-10); teeth 2, 5, -4, 2. Largest specimen 37 inches.

Nachtrieb’s minnow, although sometimes found associate
with P. neogaeus, seems to prefer larger lakes, with less boggy
borders and firmer bottoms. It is not, however, found in
those lakes such as Lone Island lake and Shakespeare lake
where the water is comparatively clear, the bottom firm and
the shores largely solid and wooded to the water’s edge. An
approach to boggy conditions seems essential, and the water
in lakes where we have taken it has been quite dark. One
specimen was taken at the mouth of a very sluggish creck
entering Aviators’ bay, a small offshoot of Orient bay near
its foot.
~ Its breeding season in this locality has not been deter-
mined, although we suspect that it breeds later than P.
neogaeus. Males with faint suggestions of red on their sides
were taken in Station lake on July 4, 1924,

This species was described by U. O. Cox (1896) from
Mille Lacs Lake, Minnesota. The same or closely related
species have been recorded from New Brunswick and Gaspé
(Leuciscus rubrilateralis, P. Cox 1921), Maine (L. carletont,
Kendall, 1904), and Michigan (L. carletoni, Hankinson,
1917).

GeENus NOTROPIS RArINESQUE

A. Anal rays typically 8.
B. A prominent black spot at base of caudal fin. ., ..
BB. A dark band along sides through eye to end of snout.. .. heterolep3

BEB. A dark band along sides but not continued
forward to end of snout. ..................deliciosus stramineus

AA. Anal rays more than 8, usually 100r 11, ................. atherinoides

......hudsoniud
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NOTROPIS HUDSONIUS (DeWitt Clinton)
SPOT-TAILED MINNOW

3 Bédy moderately robust, somewhat compressed, width 6.6 [5.6 (6.3-7.0) 7.71;
h 4;:3(‘;?;43833 ()l;a;zt_c)l}short 4};2 (#.0-4.4); eve 3.1 (2.7-3.5); sr;out. bhlmt
ved, 9.2 [=.5 (5.0-3.5)]; mbuth sub-inferior, rather small, maxillary scqre :
.... a vertical through gtltorior edge of orbit: intcrljl"bita:l°iry(;t;ja;;l)j
th gt;icaudal‘pcch!ncle 1.2 (1.1-1.3) in head: its depth about on<-»galf i‘és_ o.v-v)n'
: th(;rsalhh:! wx.rh 8 rays, inserted directly aver or slightly in front of a
ugh the insertion of the ventral, jts base 1.9 i
: gt ; » 165 Dase L9 (1.7-2.1 B
Ea](.iSi ;nﬁx)ts. own height; anal with 8 rays, its base (9 3 (2 ()) ‘1)1155-“1:?1(111323
A-L6) in its own height; pcctoral-lcn"th 1 L- H.‘? 5) ‘
1.41.8) in head; lateral lige with anteri . . Al o
‘ : . anterior half | ! mw. i ige
(36'—40)-4 or 5; teeth 2, 4.4, 2; 2,44 1; I{ 4-4]0;"'@(}1 (;D:H“ard' o
pecirnen 37 inches. Rl AT A
._ ehspot.-tzuled minnow is abundant and found almost
where n shallow water, except on wave-swept sanciy
‘?13- Qunlte a number have been taken in our trap-nets
irc:- rtn};)ut 15.of the Pustagone river and Trout creek and
” be qQuicter water of larger rivers, but it prefers
e ayta with mugi bottgm supporting considerable
. get.;tflon. This species is more of a plankton
| (NH (}ot_hcr' common minnows of the lake—lake
R ! aiu;m;mdes). long-nosed dace (Rhanichthys
é,bo&t;lfn(i ake chub (Couesius Plumbeus). Daphnia
OTty per cent. of its food. whi s Sy
B0 2 s lood, while Bosmyq; by
¢ Re e : smina, Sida
? ot;_’fora are ﬁta.ken In considerable quantities, Larval
inpfera, Chironomidae and Ephcmcrfda), however
Vi ai\'gfz nu_ml__:ers, nearly forty per cent. of the f. ood,
] 8¢ consisting of these forms, Spawning occurs
June or carly July, i
S $pecies is essenti
-ewp Iéleslls essentially a northern minnow, ranging
i Wer;sf :tlgduthroughuut the Great Lakes region
1 : layes river (fifteen miles ahc York
) _ ek i es above Yorlk
4 vermann and Coldsbomugh, 1907) and Lake
a (Kendall, 1924) Northw 7
g ; rthward the spot-tailed
B ?1( eref:_i to be of a different subspecies
SOntus selene he “CUrTi i iy y
B l_‘f) rom l.hr.lt oceurring farther south
mpared .[‘:lbllﬂ(‘,tl()n being the very short hulci
:. with 4%), the more oblique mouth and the

i,
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3&'I‘4ill
1%7;_3311

5 or 6, 36-39, 4 476"

7-40-4
or 6, 38 (3b6-

40),40r &
6-28 to 41-4
37 or 38-5
37 (34-38)

3.5) b

Snout
30.00% (3.3)

3-3.5
3.5 3.2 (3.0
3.4-3.75

3.2-3.5

(2.9) 28.57% (3.5)
33-31

Eye
33.33% (3.0)

3-3.25

4.8) 3.1@2.7
2.3-3.6

3.1-3.75
2.8-3.5

3) 34.28%
23-32

Depth

23.37% 4
25.00% 4.0
3.943

4.4) 4.4(4.0
4.2-4.7
3.8-4%
4-4.5
33-

Head
2. 729, (4.4)
22.05% (4.5)
4145
42 (4.0
3.84.5

31-4.2
4.1-4.7

{2
33-41

, Simcoe
mples
Va., O,

Locality
arrow lake

Lake of the Woods
Co.

Lake Nipigon
Georgian Bay
1linois
Seventy exal
from Mass.,
Mich., Ind., Ia.

Kendall 1924 Lake Athabaska
Sp

Authority
Fowler 1910
Dymond
Rensley 1915
Fowler 1910
Forbes &
Richardson
Fowler
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distinct black caudal spot (J. and E., 1894). The type
the subspecies was taken in Lake Superior at Bayfield,
isconsin (Jordan, 1877), but the only large specimen which
akinson (1916) took in Lake Superior answered more
ly to the description of typical N. hudsonius. Fowler
0) quotes Evermann in regard to Lake of the Woods
imens as follows: ‘“‘The only tangible difference so far
sse measurements show [from the typical hudsonius| is
ength of the head, the selene type having a considerably
rter head than the others. There is no difference in the
! or scales.”
For purposes of comparison, the principal body pro-
rtions of spot-tailed minnows from wvarious localities,
northward, are presented in Table 11.

‘rom an examination of this table it is apparent that

is a tendency towards a shorter-headed form north-
but the difference does not appear to be sufficiently
1 to necessitate its recognition as a distinct sub-

k.

NOTROPIS HETEROLEPIS Eigenmann and Eigenmann
o
BLACK-NOSED SHINER

only moderately elongate, little compressed, its width 6.5 (6.0-6.9);
{4.2-4.9); head 3.7 (3.4-3.9); eye 3.7 (3.5-4.0); snout 3.2 (3.0-3.4)
pointed; mouth subterminal, small, maxillary not nearly reaching a
al through front of eye; interorbiral 3.2 (3.0-3.4); length of caudal peduncle
jﬁ) in head, its depth 2.4 (2.2-2.7) in its own length; dorsal fin with
inserted distinctly behind a vertical through ventral insertion; its base
#) in head and 1.9 (1.8-2.0) in its own height; anal with 8 rays, its
(2.83.6) in head and 1.7 (1.6-1.8) in its own height; pectoral length
7) and ventral 2.0 (1.7-2.3) in head length; lateral line varies from

UB_ nearly complete; scales § or 6-36 (34-37)-4; teeth 4-4, Largest
2% inches.

 Species has been taken only once in Lake Nipigon—
- Mouth of a small sluggish stream entering Aviators’
ell-protected little bay near the foot of Orient bay.
und to be quite common in a small lake on Shake-
land, and was also secured in Lone Island lake. It
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appears to be a minnow of small lakes having rather sandy
bottoms. Spawning occurs in July.

This is the minnow described by Meek (1899) as N.
muskoka, and regarded by Bensley (1915), who took it in
the Georgian bay region, as a variety of N. cayuga. Hubbs,
in his forthcoming check list of Great Lakes fishes, shows
that the minnow described by Meek (1889) as N. cayuga
cannot be distinguished from N. bifrenatus and that there-
fore Eigenmann and Eigenmann's name (1893), heterolepis,
must be applied to the species of which we took repre-
sentatives in Lake Nipigon. It, no doubt, occurs in suitable
situations throughout most of Ontario. Dr. W. A. Clemens
and the writer took it in McKewan lake, about thirty miles
north east of Toronto.

NOTROPIS DELICIOSUS STRAMINEUS (Cope)
STRAW-COLOURED MINNOW

Body moderately stout, little compressed, width 6.8 (6.5-7.3); depth 4.8
(4.6-5.1); head 4.1 (3.9-4.3); eye large 3.1 (2.9-3.3); snout blunt, usually slightly
shorter than eye 3.4 (3.0-3.8); mouth sub-inferior, small, maxillary scarcely
reaching a vertical through front of eye: head rather broad, interorbital 3.5
(3.1-3.8); length of caudal peduncle 1.2 (1.1-1.3) in head length, its depth 2.3
(2.1-2.6) in its own length; dorsal fin with 8 rays, inserted a little behind a
vertical through ventral insertion; its base 2.1 (1.9-2.2) in head and 1.7 (1.4-2.0)
in its own height; anal with 8 rays, its base a little shorter than base of dorsal
and 1.7 (1.6-1.9) in its own height; scales 4 or 5-36 (34-37)-3; teeth 4-4. Largest
specimen 2§ inches.

This is one of the most insignificant of the minnows,
both in size and appearance. It is not common in Lake
Nipigon, having been taken in only six localities. It appears
to prefer a sand bottom, with little vegetation, and most of
the situations in which we have found it have been so well
protected that the water in which it lives must at most times
be quite quiet.

This is the minnow which Jordan and Evermann (1896)
identified with Girard’s blennius, but Fowler (1910) has
shown that the minnow so named is something entirely
different. Hubbs in his forthcoming check list therefore

'
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recognizes Girard’s name deliciosus for the present species
The subspecies stramineus replaces typical deliciosus in the
Great Lakes drainage.

NOTROPIS ATHERINOIDES Rafinesque
LAKE SHINER

Body long and thin, profile scarcely arched, dorsal surface much mo
nearly parallel with ventral than in N, hudsonius; width 7.6 (6.4-8.6): d trle
4.7 (4.2-5.4?; head 4.4 (4.2-4.7); eye 3.6 (3.1-4.0), not placed -so iu';h aesp'l
N. hudsonius; snout 3.4 (2.9-3.7); mouth terminal, oblique; ma\'i”ars' ne;l :"
reaching a vertical through front of eye; interorbital 3.0 (2’.8-3 2; le)n thr}f
caudal peduncle 1.2 (1.0-1.4)71'11 head, its depth about one-half it-s ’o'wn lf 7t}?'
dorsal fin with 8 rays, inserted over 15th to 17th scale of lateral line andnh II'
behind a vertical through the insertion of the ventral, its base 2.2 (2 1-2 3‘Ve_
!:ea:, anij ;.’(71(:.51)-11).)9) il:]its own height: anal usually with 11 rays .some;i;n.es)lz)n
its base 1. .6-1.9) in head and 1.1 (0.9-1.3) in its own height- : ectoral 1 h'
1.3 (1.2-1.3) and ventral 1.7 (1.6-1.8) in head; lateral line begins' nlz‘a e
ziopen;lcle]:l bends down.ward to a point opposite the outer g(lge of ihuepgif::t:-i(l)
. O,rzgjsstt er;(;t;rfs straight or with a slight upward curve to the caudal; scales

0 40-3; teeth 2, 4-4, 2, hooked. Largest specimen 4 inches,

i Tl}\lfs species-is evidently much less common in the lake
pa&rmt_ .lhudsomus, e'md has been taken in our seine on com-
b 82.i ;Z’e ylfew occasions. This, however, is undoubtedly due
. - g
abc?ut n?t east, to its being a more active species and moving
e Con?r.e t.re?ly. Ar}y sheltered bay with a muddy bottom
e al}:lmg aquatic vegetation may be counted on to
apparentin ers of spot-tailed minnows jf seined, but it is
o is};' Enly by che}nce that this species is taken, and
. d? en almost Invariably in the more exposed loca-
o RiCharL]e"per water and over a cleaner bottom. F orbes
ool th(‘;:on (1908)_ say that it ““moves and feeds in large
Surface_’” Itlslzinfisl being frequently seen together near tﬁe
Tiver, req: 4y as Jeen taken on two occasions in the Gull
Would g S ore at the side of a considerable rapid which
e 1Icate that it is fond of ather swi
Mo 1. B a rather swift current. [t
of the e In the Sturgeon river, but never in any
eg Cr streams. Females dis i y
gS were B th:- & ales .(hbtcnded with nearly ripe
e he Sturgeon river on July 12, 1922,
- Stuner is found from Lake Ch lain t
-hamplain through



é I (i B . AT —~

|:_- (i 92 ToE Fisugs oF LAKE NIPIGON TuE FisHEs or LAKE NIPIGON 53
(i ; s

il the Great Lakes region west to Medicine Hat_and north t.() maxillary; interorbital 2.8 (2.6-3.1); length of caudal peduncle 1.1 [(1.0-1.2)
(I Lake Athabaska (Kendall, 1924). In the United States it 1.4] in head, its depth 2.2 [1.8 (2.0-2.4)] in its own length.

! ranges as far south as Tennessee and Kansas. Upper parts very dark olive green,* bounded below by a thin gilt stripe;
between the gilt stripe and the lateral line is a broad purplish band which pos-

|
I

| i I teriorly passcs slightly below the lateral line: belly pearly white; head dark
|

(| ~ ~r p P i S f
T RHINICHTIIYS CATARACTAE (Cuvier and Valenciennes) above; an ill-defined dark band from snout through eye to posterior margin of
. > distinct in the young in which it appears as ¢ i ctensi f
! ‘ opercle, more distinct in the y g viiich 1t appears as an anterior extension of
LONG-NOSED DACE the lateral purplish band which is also more prominent in young specimens. In

the breeding seasen the bases of pectoral and ventral fins and contiguous areas
of the body, reddish; reddish areas also on the snout between the eye and the
maxillary and just below the upper posterior margin of the opercle at the point
of crigin of the lateral line.

Body spindle-shaped, little compressed; width 5.7 (5.3-6.2); depth 4.8
(4.4-5.3); head long 3.8 (3.7-4.0); eye small, 5.9 (5.3-6.6); the snout long and
somewhat pointed, 2.4 (2.2-2.6), projecting considerably beyond the tip of the
| upper jaw; mouth wholly inferior, horizontal; premuaxillaries not protractile;
I a small barbel present; interorbital 3.4 (3.2-3.6); dorsal fin with 8 rays, inserted
i well behind a vertical through insertion of ventral; its base 2.4 (2.2-2.5) in head
and 1.4 (1.3-1.6) in its own height; anal with 7 rays, its base 2.7 (2.5-3.0) in
head and 1.6 (1.4-1.7) in its own height; pectoral length 1.4 (1.2-1.6) and ventral]

Dorsal fin with 8 rays, preceded by a rudimentary ray closely attached to
the first undivided ray, inserted over the last ray of the ventral; its base 2.1,
rarely 2.0 or 1.9 in head and 1.4 (1.2-1.6) in its own height; anal with 7 or 8,
occasionally 9 rays, its base 2.4 (2.1-2.6) in head and 1.4 (1.3-1.6) in height of

|
f 1.9 (1.8-2.2) in head; scales small, 11 to 13-66 (60-72)-10 or 11; lateral line nearly anal; pectoral length 1.4 (1.3-1.5) and ventral 1.7 (1.6-1.9) in head; caudal
i1 straight, slightly bent upward on the first six or seven scales. Largest specimen deeply forked; lateral line begins at upper posterior margin of opercle but quickly
I Farsiontil bends downward to a nitedian position, sometimes sharply bent upwards below
1 3 the dorsal; scales 11 or 12-62 (58-65)-7 or 8, smaller anteriorly. 92 to 2
(1 / vl & £ : L, 2 < (D0 , STNE ante ¥, 22 to 27 before
'. ' Most of our specimens of the long-nosed dace were taken the dorsal; teeth 2, 4-4, 2, flattened and hooked: stomach and intestine .9 to 1.2
in the trap-net in creeks and small streams, but it was also in total length. Largest specimen 5% inches.
i taken on a number of occasions in the lake, especially over a ’ |
v asic ; , €SP d The lake chub frequents the lower stretches of creeks
. stony or rocky bottom. Chironomid larvae formed the bulk and small streams, especially during the earl
of the food of those examined. One specimen was found to may be seen by re%erence to the recgrds of t"ly) SUItnm(El‘haS
[l have eaten fish eggs, and it is suspected that they eat the R 15 the lake it has bucn‘taken onxcc} oo Ci.c ICS
. . , C BE A } 7e
spawn of the trout perch and other brook-spawning species few occasions usually over a sand bottom in Om?ara H'Cg
: a : ) ; ) g ; us | in me -
with which they are found associated in the streams. Spawn- bays with litt] i : : i AT A
ing occurs during June and July S : € vegetation. Apart from its occurrence in
gTh g " X ] j o Stl‘aams It appears to choose about the same habitat as the
ok & 2 Y n N 3 gk ~ ) L . 5= e E -
e long nosed dace has an extensive range being iou Tt w-coloured minnow, Notropis deliciosus stramineus. The
from the Atlantic westward to the Columbia river and south atter has been taken in only six localities in Lake Nipigon
. . o J . 1 1] and in s : 28 £ x : s
in the United States as far as the Rio Grande. . (‘hag but one _of these it was found associated with the
T}“}_U - Spawning occurs in June.
e r o o 1S § e 2 . : . . 5 - .
COUESIUS PLUMBEUS (Agassiz) north, Pecies appears to be of rather wide distribution in
ern Canada. It was descr ; ‘
i LAKE CHUB ake Superior. was described by Agassiz (1850) from
.- Between (oo, reble (1908) took it in Lake St. Croix
| 3 : L. 04 I calt P
Il Fic. 3, Prate I - reat Slave and Great Bear lakes. Cox (1900) has
{ . A, T e md . 3 4 [ 5.0. . depth 4.8 is deEra Rl oy I
.|: | ‘ Body fﬂthu’ clongau‘, 111“‘? COIllDlL»‘DLfly width 6.4 [5-OA(3-?)7-0)]- dcpt]l 57 aboyy 400 G,Olour description is based on specimens taken from a small river
'.lll': I [3.9 (4.7-5.3)]; head 4.1 (3.9-4.3) rather flat above; eye large 4.3 (4.0-5.0) p e Y we yards from where it enters Orient bay. Specimens fr Ombabik
|" .5 :[. high; snout 3.0 (2.7-3.4); mouth oblique, maxillary not reaching a vertical indi&t‘ e much lighter, pale olive to straw co[éur ;b.g,‘l,)c wizht;, tlotnl b‘m )ld iy
fil l through front of eye; barbel evident, attached above, near posterior end of thet, it ’ ateral band very
i
)
Il il
il
i
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|I: | | P
|': taken it commonly n New BI'LlﬂS\VICk and also mn the Gaspe water- In common \Vlth a number of cher species (Sauger,

I peninsula, and it is probably found in all suitable localities
l in the intervening territory. Kendall (1918) says it is common
( throughout northern New England, occurring in almost
every lake, pond, river, and brook in Maine.

erch, straw-coloured minnow, log perch) it seems to find
conditions in some of the shallow northern bays, especially
Ombabika, Windigo, and Wabinosh, more suitable and there
occurs in larger numbers and reaches a larger size. In the

Famiry COREGONIDAE

A. Premaxillaries broad, with the cutting edge nearly vertical or
directed backward, the lower jaw short and more or less included;
cleft of mouth short.

B. Body long and slender, gill rakers 8 to 11 on lower limb of

fiwstyarel: oo o0 ddeas i, U gl el s it Fedl L APrasapi v
BB. Body comipressed, gill rakers 15 to 18 on lower limb of first
pilliagel . 200 L s ) .......Coregonus

AA. Premaxillaries with the cutting edge nearly horizontal and
directed forward; lower jaw long; cleft of mouth rather long..Leucichthys

PROSOPIUM QUADRILATERALE (Richardson)
ROUND WHITEFISH,; FROSTFISI

Body long, slender and rounded; width 7.2 [6.2 (6.6-7.8) 8.2]; depth 4.8
[4.3 (4.6-5.1) 5.3]; head 5.0 (4.8-5.3); eye 4.3 [3.5 (4.1-4.8)]; snout narrow 3.6
(3.3-4.0); mouth very small, maxillary 4.2 ((3.9-4.5) 4.7], not reaching a vertical
through front of eye; interorbital 3.4 (3.1-3.6); length of caudal peduncle 1.5
(1.3-1.8) in head, its depth 1.9 (1.6-2.1) in its own length; dorsal fin usually with
12, sometimes 11 rays, inserted over 25th to 28th scale of lateral line, its base
1.7 (1.6-1.9) in head and 1.2 (1.1-1.4) in its own height; anal with 10 or 11 rays,
its base 2.2 (2.0-2.5) in head and 1.2 (1.0-1.3) in its own height; pectoral length
1.3 (1.2-1.4) and ventral 1.5 (1.4-1.7) in head; scales 9-86 (80-92)-8, rarely 7;
branchiostegals 6 to 8, gill rakersl7 (648 to 74-11), quite short.

The young (Fig. 1, Plate VIII), at least up to 95 mm. in length, have three
rows of dark spots on each side—a row along the lateral line consisting of ten
or eleven rounded dark spots at approximately equal intervals along the whole
length, another row about midway between the lateral line and the mid-dorsal
line, of smaller spots, thirteen in number and ending posteriorly at a point
midway between the dorsal and adipose fins, and a third row just below the mid-
dorsal line, consisting of ten or twelve spots, often fused or joined by dark bars
to those of the opposite side, especially anteriorly.

The round whitefish is rather uncommon in Lake Nipigon.
It is found only in comparatively shallow water, being
seldom taken below forty feet and usually in much shallower

ey 981 (74.57)
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main body of the lake it has been taken off the mouths of
rivers more frequently than elsewhere. It shows a strong
preference for caddis larvae, but mayfly nymphs, chironomid
larvae and smaller molluscs are also caten freely.

The largest specimen taken measured 1414 inches and
weighed slightly more than one pound. On account of its
slender body, it does not gill in the nets now in use in com-
mercial fishing here. In any case it does not occur in
sufficient numbers in Lake Nipigon to make it of commercial
importance.

It has a very wide range, being found from New England,
throughout the Great Lakes and northwestward to Alaska.

COREGONUS CLUPEAFORMIS (Mitchill)
COMMON WHITEFISH

{ The whitefish of Lake Nipigon present quite a range in general shape, colora-
tion, and body proporotins. In shape they vary from a long slender form with
Ettle or no elevation at the nape to a very deep form with a distinct nuchal
a:em:oilndhstrongly a-rchcd back and b'elly. Extreme examples of the latter type
commonc E}rriCterlstlc, although specimens §howing this tendency are not un-
e fr(.)m ; e more elongate, slender form is the more typical. In colour they
S Which‘ i}r]y llght to very dark, (lcE)endmg apparently on the nature of the
et vl }f}’ ir?qucnt. In Black Sturgeon lake, whose water is very dark
mea-surer'nentw ;l;fibh are nearly black except b.clow‘ The average proportionate
length S0 Cfnﬂ- O,-SlmewmenS’ ai{over 30 em. in length, are as follows: Average
5.0). P (-41 0\‘:.~1(§.1 j'l (6.‘9:%.’(‘)); bridy .dcpth .3:5 (3.1-44)); head 4.7 (4.4-

-0-5.1); snout 3.3 (2.9-3.7); interorbital 3.6 (3.1-4.0); maxillary

2 (2.0.3.4).
(1_1_1_5) ?:)tv ]t‘ngth of caudal peduncle 2.0 (1.6-2.2) in head, its depth 1.8
(162, s own léngth; dorsal fin with 11 or 12, rarely 10 rays, its base 1.8

1) in head and 1.4 (
18 (1.6-2.2) in hea
oral length 1.9 (

1.2-1.6) in its own height; anal with 11 to 13 rays, its
d approximately equal to its own height (0.85-1.2);
1.?-1.34) and ventral 1.3 (1.2-1.4) in head; scales 10 or 11,
i -b’f)r 9, rarely 10; g:riH rakers 10418 O4+15—-11418).
1\’}’}{tehsh 1s the most important commercial species
€ Nipigon, the catch for the years 1917 to 1922 inclusive
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aggregating 5,975,204 pounds. [t is taken in both gill-nets
and pound-nets and ranges through a wider variety of depth
than any other species found in the lake. We have taken it
at every depth at which nets have been used from 2 feet to
over 300 feet. At the former depth, a specimen 17 inches in
length was taken in the seine on July 21, 1922. Another,
1814 inches long, was seined in Ombabika bay on June 26,
1924, from water about 4 feet deep. The optimum depth
during the summer appears to be from 15 to 25 fathoms.
A few frequent rivers, a specimen having been taken by
W. J. K. Harkness in Gull river twenty miles from its mouth.
They are also common in the swift water at the foot of Virgin
Falls in the Nipigon river, and arc not infrequently taken
there on a fly by trout fishermen. Lake specimens will also
take the hook, Prof. E. M. Walker having taken one in this
way off the dock at Macdiarmid.

The food of the whitefish consists of a great variety of
organisms, as is to be expected of a species which ranges
through such a wide variety of depths. The average per-
centage of the principal food materials found in the ali-
mentary tracts of 124 specimens ranging in length from 8 to
2114 inches was as follows: Pontoporeia hovi 319, chironomid
larvae 279, molluscs 119, (chiefly Valvata sincera, V.
tricarinata, Amnicola pallida, A. limosa, A. limosa porata
and various species of Sphaeriidae), terrestrial insects 7%,
Ephemeridae 59, miscellancous 199, (Clemens, 1924). Its
chief competitors in the matter of food are the suckers
(C. catostomus and C. commersonii), and it is believed that
the abundance of these species curtails to some extent the
whitefish productivity of the lake.

Fishermen state that the whitefish now move about more
freely than when the lake was first fished commercially. At
that time, it is said, nets set in a certain locality would yield
at the first lift perhaps three tons of fish; reset in the same
locality, about two tons; and on the third lift, one ton. I[f
settings were continued in the same place continuously
decreasing quantities were taken. Now, it is said, there ar¢
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localities where nets may be reset more or less continuously
for weeks without showing any marked decrease in yield.
These differences are, no doubt, due in part to the fishermen’s
increased knowledge of the fishing grounds of the lake, but
it is also believed that with the thinning out of the whitefish
population the fish are moving about more freely. This may
be partly due to the depletion of their food supplies caused
by an increase in the number of suckers, following the
removal of so many of the whitefish which feed on much
the same organisms as the suckers. We have no data as to
whether the suckers have increased since commercial fishing
was commenced, but the relation of the suckers to the white-
fish is a problem of considerable economic importance.

In the early days the whitefish were an important item
in the food of the Indians, being preferred apparently to all
other species. At spawning time they were netted and put
up to freeze as winter feed for their dog teams. According
to Mr. A. E. Fraser, District Warden of the Ontario Depart-
ment of Game and Fisheries at Fort William, the Nipigon
Indians used to take from one thousand to five thousand fish
for each family owning a dog team. The fish were put up by
tens. A pointed alder stick long enough to hold this number
and to leave six inches free at each end was run through the
fish near the tail end. These ‘““strings”” were supported
between poles fastened to trees. When fish were plentiful
:Keo dwere fed to each. dog per day. Mr. Fraser adds: “In
i C1YS of construction (1908-1912) we used to pay twenty-

nts a string for these fish, but the Hudson’s Bay
Ompany got them for ten cents a string.”’

mer?:he average weight of the whitefish taken in the fisher-
menss nfftS 1s :f_ery little more than 2 pounds and few speci-
exceed 5 pounds, although 12 pounds is said to be

Occasj i 3 i in N
iy gr‘lally attained. Spawning occurs in November, usually
Tds the middle of the month.
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Gexus LEUCICHTHYS DYBOWSKY . L P AP N (RO S
3 — -
LAKE HERRINGS; CISCOES . EE’O g 5 2 § 1: E E §
Six species of ciscoes are recognized in Lake Nipigqn by
Dr. Koelz, to whom all my specimens have been submltt_ed, "'§ = witow ] el et i
and to whom I am greatly indebted for much other assist- sgg-a A e SR N A6 S
ance in connection with the systematic study of this group. JEE | - T IR AR s 11 Y s
The ciscoes of the lz_ike are of economic i'mportance at i 0 Wl b ALy
present chiefly as food for lake trout, for wh.lch they form }ég . il ML g s W e
the staple food supply. The tullibees, of which only a few e i IR B SiliaBit g
are taken, are shipped with the whitefish, as are also some *
large black-fins. Occasionally the latter species is taken.in 4 0 Wt SR R
sufficient numbers to be shipped separately, but the quantity 8w Al A1 ol
so disposed of is insignificant. If nets of smaller mesh were ala 5 “ i i §_§. §“§
used, larger quantities of ciscoes, principally L. nigripinnis, &7
L. zenithicus, and L. reighardi, could be taken, but they do ¥ S0 T LR T I AR
not occur in sufficient numbers to make them of any con- 2| pes A S I T () [
siderable economic importance; and as they form the main vl 2 j b ot et Wil
food supply of the lake trout, it is probably wiser not to
interfere with this natural arrangement. e ki FERS TS P S
As a group the ciscoes are remarkable for the degree of é‘i g o 3 ’O" g : ;
fluctuation shown by the different body proportions by L TR R R B (S
which species may usually be distinguished. In common,
too, with most salmonoids they appear to be um%sl_la.lly 25 : ZZ g ; : 2 :;
plastic, the same species from different habitats exhlb.ltmg 83 o Al dl Gl Al a4
differences which may or may not be related to the environ- © L g [ R TR
ment. On this account the identification of species ig un- s \
usually difficult, and leads many, only superficially acquam.ted >5 . % : : o BB AL
with the group, to doubt the validity of many of the species. 28 b &Ik o ok
A close study, however, reveals marked differences in the b SO R B I
habitat preferences of the various species, as well as differences 4
in body proportions, numbers of gill rakers, and other char- gg 2 3 2| =
acters by which they may be distinguished. Table 12 S vy & 3| 2
gives the usual range of variation for a number of the
characters useful in distinguishing species. The extreme )
range of variation found for each species is indicated in the 8 R Eo|E g ; - -
descriptions of the individual species. ;3)‘ gg Eg gg %E §§ SE| B
NE IR N8 N (N8 (498 168

(S]]
Je]

1.4-1.5
1.4-1.6

1.6-1.9
1.3-1.7

4.4-4.6

3.84.3

3.4-3.6
3.3-3.6

4.0-4.5
4.0-4.6

3.8-4.3
3.84.1

8.1-9.8
7.5-8.0

4.1-4.3
3.8-4.1

32-36
*These values are obtained by dividing the caudal peduncle length by the caudal peduncle depth and the dorsal height by

the dorsal base.

L. zenithicus

22129 cm.
L. reighards

23-30% cm.
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A. Specimens over twelve inches in length.
B. Gill rakers 54 or more; eye 4} to 5 in head, 1.6 to 2.0 in

depth of caudal peduncle....... ......................... nipigon
BB. Gill rakers fewer than 54.
C. Gillrakers 46 to 53; eye 3} to 4} in head, 1.3 to 1.6 in
depth of caudal peduncle........................ nigripinnis
CC. Not as in C. Occasional specimens of artedi,
zenithicus and reighardi of over twelve inches
may be looked for, but the key under AA. may be
used for their identification.
AA, Specimens twelve inches or less in length,
DU DGl rakers 64 o mare. ., LN I U L U o eea L  nipigon
DD. Gill rakers fewer than 54,
E. Gill rakers 46 to 53.
F. Head 3.8 to 4.0; eye 15 in total length to base
olicaudals .y s vancah e i s i sl e igripinnis
FF. Head 4.1 to 4.5; eye 16 to 18 in total length to
bage SRecant@ly. | e ke s ik Ay LS P L arteidt
EE. Gill rakers fewer than 46.
G, Gill rakers 40 or more.
H. Interorbital width 3.6 to 4.5 in head;
base of dorsal 1.4 to 1.6 in height of
dorsal; depth of caudal peduncle 1.4
to 1.9 in length of caudal peduncle;
head4.1to4.5.........................artedi
HH. Interorbital width 4.4 to 5.2 in head;
base of dorsal 1.6 to 2.0 in height of
dorsal; depth of caudal peduncle 1.9
to 2.6 in length of caudal peduncle;
head 3.8 to 4.2.. .. .. ... . .hoyi

HHH. Interorbital width 4.2 to 5.0 in head;
base of dorsal 1.4 to 1.8 in height of
dorsal; depth of caudal peduncle 1.3
to 1.9 in length of caudal peduncle;
Head S8 tordidy 1y . Lol Uy zenithicus
GG. Gill rakers fewer than 40,

I.  Depth of caudal peduncle 1.9 to
2.6 in length of caudal peduncle;
eye .9 to 1.1 in snout; inter-
orbital width 4.4 to 5.2 in head;
base of dorsal 1.6 to 2.0 in
height of dorsal. .. .. ..........

II. Depth of caudal peduncle 1.3 to
1.9 in length of caudal peduncle;
eye 1.1 to 1.4 in snout; inter-

..hoyi
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orbital width 4.2 to 5.0 in head;
base of dorsal 1.4 to 1.8 in height
of dorsal; adipose length into
the sum of the caudal peduncle
depth and interorbital width
15to21.................. ... zenithicus
Depth of caudal peduncle 1.3 to
1.7 in length of caudal peduncle;
eye 1.0 to 1.4 in snout; inter-
orbital width 3.5 to 4.5 in head;
base of dorsal 1.3 to 1.7 in height
of dorsal; adipose length into
the sum of the caudal peduncle
depth and interorbital width
19to24............ ... ... . .reighardi

11T

LEUCICHTHYS NIPIGON Koelz

TULLIBEE

PraTe 11

7 deep and little compressed, width 6.8 [(6.3-7.4) 7.8]; depth 3.5[3.2(3.4-
~head 4.2 (4.0-4.5); eye much smaller than in L. nigripinnis 4.8
1)]; snout 3.6 (3.3-3.9); interorbital 3.7 [3.4 (3.5-3.9)]; maxillary
'9_): length of caudal peduncle 2.0 (1.8-2.1) in head, its depth 1.3
its own length.
dark greenish above, silvery on sides and belly, dorsal and caudal
_lei_th black, lower fins usually with little or no pigment, caudal not
rked nor o widely spread as in L. nigripinnis.
ﬁx_z_w:nth 10 to 12 rays, its base 1.9 [1.6 (1.8-2.0) 2.3] in head and 1.3
1n itg own height; anal with 11 to 13 rays, its base greater than its
-8.-22) in head and 0.9 (0.8-1.1) in its own height; pectoral and
Proximately e_qual in length, the former usually a little the longer,
‘I)':Et:::?] dls::.nce from insertion of pectoral to ventral insertion

dy 1(18+36ej§to~;-35;ales 8, rarely 7—173 (67. (69-77) 81]—7 or 8; gill
b ) 214+43]. Length 19} inches.

--tht-he largest species of cisco found in the lake, is

e least common. Outside of Ombabika bay com-
33{ few specimens have been taken in our nets in
Mpigon proper. In the deeper parts of Ombabika bay
t) quite a number have been secured, and in Black

“ns from Ombabika ba i
: y show considerably greater pectoral- :
Specimens from the lake itself. i T, e
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Sturgeon lake two specimens were taken at a depth of 30 to
40 feet. It appears to be a species of moderately shal_low
water, although the commercial fishermen take them occasion-
ally in nets set for whitefish at depths of 15 to 25 fathoms.
Those taken in this way, of course, may be merely .st.ragglers
from a typically shallower water habitat. The opinion that
it is a relatively shallow water species is supported by the
fact that it is found chiefly in the eastern and northern parts
of the lake, that is, in the parts containing the principal
areas of shallow water.

LEUCICHTHYS NIGRIPINNIS (Gill)
BLACK-FIN; MOONEYE CISCO
Prate 111

Body deep, usually with a pronounced hump at the nape, somewhat com-
pressed, width 7.3 (6.5 (7.0-8.0) 8.8]; depth 3.7 [3.2 (3.5-4.0) 4.3]; head 4.2
(4.0-4.3); eye rather large 4.1 [3.8 (4.0-4.2) 4.6]; snout longer than eye 3.7
[3.3 (3.6-3.9)]; interorbital 3.9 [3.5 (3.6-4.1) 4.3]; miaxillary 2.6 (rarely 2.7 or
2.8); lower jaw usually longer than the upper; caudal peduncle a little longer
and decidedly miore slender than in L. nipigon, its length 2.0 [(1.8-2.2) 2.3] in
head, its depth 1.5 (1.2-1.7) in its length.

Very dark in general coloration; upper parts very dark green in life, pre-
served specimiens appearing black; head silvery on the cheeks and opercles,
dark above; fins all dark, more pronounced on the outer half, the pectorals and
ventrals showing up conspicuously black against the silvery sides and belly;
anal paler, especially on the posterior half; caudal widely spreading and rather
deeply forked; occasional specimens with fins much lighter, only the tips dark,
specimens from Ombabika bay being generally quite light in colour tllroughOl{f-

Dorsal fin usually with 11, occasicnally 9 or 10 rays, its base 2.1 (1.9-2.3)
in head and 1.6 (1.3-1.7) in its own height; anal with 11 or 12 rays, its base
2.2 (2.0-24) in head, approximately equal to its own height (0.9-1.2); 'peCtO.mI
length 1.3, rarely 1.4 and ventral 1.4 (1.3-1.5) in head; distance from 111sertmlﬂ
of pectoral to ventral insertion 3.2 [3.0 (3.1-3.3) 3.6] in total length; scaIeS‘ :‘:,
rarely 7 or 9—73 [68(70-75) 77]—7 or 8; gill rakers 18430 (17430 —19+32)
18+35]. Length 15} inches.

This is one of the commothest and most stril{ingly markcti
species, especially characterized by its black fins and lz.er-iL
eye. It occurs throughout the lake, and at a great varlc.ty
of depths. Although typically a deep water fE)rm_and takcfli
at a greater depth than any other species of fish in the lake
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(340 feet), it is often found in comparatively shallow water,
and apparently finds conditions quite suitable in Ombabika
bay, where it is not uncommon. Its optimum depth is
perhaps 18 to 20 fathoms in summer.

LEUCICHTHYS ARTEDI (Le Sueur)

LAKE HERRING
PraTte IV

Body slender, elongate, with little or no rise from nape to insertion of dorsal;
little compressed, width 8.0 (7.0-9.0); depth of larger specimens (over 20 cm.)
usually about 4.5 (4.4-4.9), some specimens deeper with dorsal and ventral sur-
faces more arched and depth 4.1 to 4.2 in length;* head short 4.3 (4.1-4.5);
snout usually slightly longer than diameter of eye, but occasionally equal or
even a little shorter; interorbital 4.0 [3.6 (3.7-4.2) 4.5]; maxillary 2.8 [(2.7-2.9)
3.0]; lower jaw usually slightly longer than upper; length of caudal peduncle
1.8 (1.6 (1.7-1.9) 2.1] in head, its depth 1.6 [(1.4-1.8) 1.9] in its length.

Colour dark green above, silvery below; outer edges of dorsal and caudal
fins dark, lower fins usually without pigment.

Dorsal fin with 10 to 12 rays, its base 2.1 [(2.0-2.2) 2.4] in head and 1.5
(1.4-1.6) in its own height; anal with 12 or 13, occasionally 11 rays, its base 2.1
[(2.0-2.2) 2.5] in head, its height usually less than its base, but sometimes equal
Or even greater; pectoral length 1.4 (1.3-1.5) and ventral 1.5 (1.4-1.6) in head;
distance from insertion of pectoral to ventral insertion 3.2 (3.1-3.4) in total length;
scales 8, rarely 7 —71 (64 (67-74) 81] —7 or 8; gill rakers 16+30 156426 (16427 —
17+32) 20+-37). Length 112 inches.
short:fl;,z;ztteli fornl1 approaches the smaller L. nigripinnis in sh.ap_)e, but has a
il than‘ thntre ?tion tf’ tl-le.totfll length the eye of L. a,rtedl.ls also much
iy ina [? .‘)‘mgru_)mms of the same length. Specimens of the
- wal lenéﬁ] ‘ghirg::: EZ ;:11;1. in .Iength to ;)ase of caudal fin have eye 16 tci 1.8
total lengety » DIETIPINMIS of the same length has eye about 15 in
Othgr‘hSlSeCI:scofmay u_sually be distir}guishe(ii on sight from the
. hlt‘)3 C;es ound in the lake by its slender, _rounded form,
shalloy, ad, and very dark green back. It is common in

A “;xlfder(}(:)l?_éll/o fe('at) in such bays. as Ombabika,
(100 feet,) : - utl, but 1s not uncqmmon 11.1 deeper water
Shallgy n ot et parts of the lak.e in the neighbourhood of
B tenl‘_easil 1\.Iost of the specimens secured have been
Some piy IIICN ¢s in length and of very slender form, but in

€es specimens up to nearly a foot in length have

€en ta)
o €n and s e e o T
odies, d some of them have comparatively deep
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LEUCICHTHYS HOYI (Gill)
BLOATER
Prate V

Body usually slender, occasionally rather deep, moderately compressed,
width 8.0 [6.9 (7.5-8.5) 9.8]; depth 4.4 [4.1 (4.3-4.5) 4.9]; head long 4.0 (3.8
4.2); eye 3.8 (3.6-4.2); snout approximately equal to eye; interorbital 4.8
(4.4-5.2); maxillary 2.5 (2.3-2.7); lower jaw usually longer than upper, a hook
or protuberance near its tip; caudal peduncle long and slender, its length 2.2
[(1.9-2.3) 2.6] in head, its depth 1.7 (1.4-1.9) in its length.

A very silvery species, pale greenish above, a purplish iridescence along sides
a short distance above the lateral line; fins usually unpigmented except for the
dorsal and caudal which are often dark edged.

Fins long; dorsal with 9 to 11 rays, its base 2.4 [2.0 (2.2-2.6) 2.8] in head and
1.8 (1.6-2.0) in its own height; anal with 11 or 12 rays, its base 2.3 (2.1-2.4) in
head and 1.1 (0.9-1.3) in its own length; pectoral length 1.3 (1.1-1.4) and ventral
1.3 (1.1-1.4) in head, but ventral usually very slightly shorter than pectoral;
distance from inserticn of pectoral to ventral insertion 3.1 [2.9 (3.0-3.2) 3.4] in
total length; adipose long and narrow; scales 7 or 8 =71 (66+76) —7 or 8; gill
rakers 16426 (14+24 —16+29). Length 9 inches.

Hoy’s cisco is characterized especially by its small size,
light, silvery coloration, long narrow caudal peduncle, the
ventral contour between the ventral and caudal fins almost
a straight line, symmetrical with the dorsal contour behind
the dorsal fin, the posterior portion of the body being thus
long wedge-shaped. The head is rather sharply triangular
as viewed from the side, the dorsal and ventral surfaces
being almost straight lines. The projecting lower jaw, with
a hook or protuberance in the mid-line near its tip, is also
a characteristic feature of the species. The fins are all
long, the dorsal especially high in comparison with the length
of its base, the caudal long and deeply forked.

It is restricted to comparatively deep water (15 to 55
fathoms). It perhaps does not go as deep as L. nigripinnis;
on the other hand, it does not frequent as shallow water as
the Black-fin, apparently finding conditions in such shallow
bays as Ombabika beyond its range of tolerance. It there-
fore appears to have the most limited vertical range of any
of the species of ciscoes inhabiting Lake Nipigon. It 15
very fragile, the scales easily detached and the whole fish
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oon going to pieces in the nets. Considerable numbers
come entangled in the nets of the commercial fishermen
those which have not gone to pieces when the nets are’
jifted have the abdomen greatly distended, hence their
popular name ““Bloats”".

‘. .LEUCICHTHYS ZENITHICUS (Jordan and Evermann)

LONGJAW
Prate VI

- Body rather elongate, compressed, width 8.7 (8.1-9.8); depth 4.2 (3.8
4 .3) 4.4}, .head 4.1 (3.8-4.3); eye 4.2 [3.6 (4.0-4.5) 4.8]; snout considerabiy
than diameter of eye, 3.5 (3.4-3.6); interorbital 4.5 4.2 (4.4-4.6) 5.0;
axillary 2.6 (2.4-2.9); length of caudal peduncle 1.9 (1.7-2.2) in head, its de[;t};
5[,.3 (1.6-1.9)] in its own length; dorsal fin with 10 or 11, rarely {') rays, its

e 2.2 (1.9-2.4) in head and 1.5 [(1.4-1.5) 1.8] in its own height; anal withv 11

ioqal]y 10 or 12 rays, its base 2.4 (2.2-2.6) in head and 1.1 (1.0-1.2) in its,
'he.lght; p.ectoral length 1.5 (1.4-1.6) and ventral 1.5 (1.4-1.7) in head:

nce from insertion of pectoral to ventral insertion 3.2 ‘(3.0-3.4) in totai
i scales 7 or 8—70 (65—75) —7 or 8; gill rakers 13424 [12+2] (13422 —
25) 154-27]. Length 12 inches.

LEUCICHITHYS REIGHARDJ Koelz
REIGHARD CISCO
Prate VII

_ Body fusiform, little compressed, width 7.8 (7.1 (7.5-8.0) 9.1]; depth 4.0
. 0 [;3 };eag gmg 3.9 (:3.8-4..1);_ eye 4.3\(4.0-4.6); snout 3.4 (3.3-3.6):
i i(l 9.‘.) ‘)(1- .0—-1.3.) 4.5]; {naxll]M}/ 2.6 (2.4-2.7); length of caudal
lll'ﬁn Ty 16-~.~, 24] in head, 1Fs depth 1.5 (1.3-1.7) in its own length;
":1-4—1.6) i .Oli 1‘1, r'arely: 9 rays, its I_)ase 2.2 [(2.1-2.3) 2.4] in head and 1.5
B us.ua;!n its o'm? he:ght_; anal with 10 to 12 rays, its base 2.3 [(2.1-2.5)
3 Dectc;ral ]eny;telqualdfto or—shghtly greater than its own height (occasionally
tnice fron inseri:' 1 (lf- ) L5 or 1.6 (1.7) and ventral 1.6 (1.5-1.7) in head;
B e {;0:1()(; p:tt(f)ral to Vt‘l.lll‘al. insertion 3.2 [(3.0-3.3) 3.6] in total
Th.l4+24}_ Lengnt;l (i);-;z)hzg or 8; gill rakers 12422 [11419 (12421 —
lS . .

R amé:leﬂd Bthteh precedlqg species are quite similar in
T . Both are mgdm{n—mzed, light-coloured fish with

: S. The premaxillaries approach the position of the
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premaxillaries in Coregonus, often making an angle of only
15° or 20° with the vertical. In life they are light olive or
buffy green above, preserved specimens straw-coloured. The
fins, except for the outer half of the dorsal and caudal, are
usually without pigment.

Beyond these points of similarity the species are widely
different. Zenithicus is the most compressed of the six
species, reighardi much heavier, being quite wide and a little
deeper; reighardi has a longer, wider and deeper head. The
head of zemithicus is more pointed, the upper and lower
surfaces more nearly straight lines than are those of reighardi,
and the premaxillaries slightly less vertical. In reighardi
there is a tendency for the isthmus and branchio-stegals
to bulge below. In the latter species the interorbital space
is relatively much greater than in zenithicus, the caudal
peduncle shorter and deeper and the caudal not so deeply
forked or so wide-spreading. Reighard: further has a shorter
adipose, fewer gill rakers, fewer scales in the lateral line,
and is usually a little darker above, although the tips of
the dorsal and caudal fins in zenithicus may be darker than
those of reighardi. Zenithicus is taken in the deeper water,
some specimens coming from below 50 fathoms. The average
deoth at which our specimens have been taken is about
20 fathoms as compared with 15 or 16 in the case of reighards.
Reighardi, however, is the larger fish not only on account of
its stouter body, but because it also grows to a greater
length.

Famiry SALMONIDAE

A, Vomer with a raised crest extending backward from the head
of the bone, free from its shaft, this crest armed with strong
teeth; hyoid bone with a broad band of strong teeth; species
spotted with gray, without bright colours.................. . Cristivomer

AA. Vomer without raised crest, only the head being toothed; hyoid
bone with weak teeth or none; species red spotted, the lower

ﬁnswithbrightedgings..........,....A.H.....A..‘....,...Sa-lvelili"*ls
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CRISTIVOMER NAMAYCUSH (Walbaum)
LAKE TROUT

Body stout and moderately elongate, width 7.7 [(7.1-8.5) 10.0];* depth
4.5 (3.9-5.2); head stout, flat above, its length 3.7 (3.4-4.0); eye 6.8 [5.2 (6.0-7.5)
9.2]; snout 3.1 (2.6-3.4); mouth large, maxillary 1.8 (1.6-1.9) in head,
extending considerably beyond a vertical through the eye: interorbital 3.7
(3.3-4.0); length of caudal peduncle 1.9 (1.6-2.3) in head; its depth 1.8 (L.6-2.1)
in its own length.

Colour and markings vary widely; typically dark greenish or gray above,
lighter on the sides, the green absent below the lateral line; belly white; sides
with many light spots, the spots varying in size on different fish. On some
they are about the size of 2 to 6 scales, on others they equal the area of 12 to 15
scales, spots smaller or absent on upper sides and back. On some specimens
the spots on the back coalesce into elongate areas of various irregular shapes,
often giving an appearance approaching vermiculations. Dorsal and caudal
dusky with many rounded lighter spots; other fins plain or dusky; pectoral
usually dusky and often partly marked with spots of lighter; cheeks and opercles
marked similarly to sides, the lighter spots often coalescing to form elongate
markings. Many specimens show little green, being merely grayish and varying
from light gray to very dark; others are distinctly brownish; and have the
lower fins tipped with salmon or orange.

Dorsal fin with 8 to 10 and anal with 8 or 9 divided rays, preceded by 1 or 2

fully developed undivided rays and one or more shorter rays, scales small 31 to
33 —180 to 20228 to 34.

. The lake trout stands second in point of commercial
lfllllportance of the lake Nipigon fishes. The total catch for
the years 1918 to 1922 inclusive was 2,205,544 1bs.

In spring and early summer it is not taken in quantities
ar}lldth‘e fishermen in thei.r gill nets,_buF later in the summer
Chieﬂm ?adrly autumn is caught in mcregsing quantities,
. alZoat kept}'xs of 7 to 12 fathoms. C<')n81d'erable numbers
# movesa‘ en in pound nets. As spawning time approaches
shallon, mnto shall.ower water, finally being taken in very
Tocky OrWa_ter on the spawning beds. Spawning occurs on

. gravelly shoals,. usu_ally between October 1 and
r 30. After spawning, it moves out into deep water,

*
These averages

_(26 iihe are based on the measurements of 20 specimens of 60 cm.

inchegy " 2Verage length, ranging from 30 cm. (13 inches) to 96.7 cm. (413
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and is not taken in numbers again in the gill nets until the
following summer.

That lake trout are not taken in gill nets in any quantity
during a considerable part of the season is probably due to
the fact that their habitat is much less a bottom one than
that of the whitefish, for instance. The whitefish is largely a
bottom-feeder, whereas ciscoes, which are plankton feeders,
constitute the chief food of the trout. In only one case have
we found whitefish in the stomach of a lake trout.

While lake trout are not taken on the bottom in the
deeper waters of Lake Nipigon it appears that deep water
is a necessity in a trout lake. The species is absent from
Gull bay and Ombabika bay, both shallow bays having
narrow connections with the lake.

The fishermen state that trout have improved in quality
since the lake has been open to commercial fishing. The
trout taken during the first two or three seasons are said to
have been long and thin, with a very large head in proportion
to the weight of the fish. Gradually, it is said, they have
become heavier and deeper, and the change is attributed to
the relative improvement in the food supply through the
reduction in their numbers. The siscowet variety character-
istic of the deep water of Lake Superior (Jordan and Ever-
mann, 1911) does not occur in Lake Nipigon, one fisherman
stating that he had seen only one or two specimens approach-
ing this type in seven seasons. The maximum weight
attained appears to be about 45 pounds.

The question of the existence of varieties or races of
trout has received very little attention. It is said that there
exists in Lake Nipigon a sort of lake trout known locally as
“black trout,” which ascends some of the rivers, notably the
Sturgeon river, at spawning time. This form is described as
being very dark in colour and of medium size, seldom attain-
ing more than four or five pounds in weight. They have not
been recognized in the lake during the summer, which suggests
that their dark colour may be assumed on entering the dark
river water. It is a fact, however, that very dark trout, all

of medium size, do enter the Sturgeon river at spawning time
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in large numbers. They also spawn earlier than the trout
which spawn in the lake, usually beginning about September
20.
The fishermen recognize a third variety, which they call
#“deep water trout,” and which are said not to come into
water of less than 20 fathoms, They are believed to spawn
between October 20 and November 10 at depths of 20 to
30 fathoms.

The lake trout is found throughout the Great Lakes region
and in inland lakes northward to the Arctic. In the United
States it occurs in northern New York, New Hampshire, and
Maine, and in a few localities in the Western States.

SALVELINUS FONTINALIS (Mitchill)
SPECKLED TROUT

Body moderately elongate, width 7.7 (6.9-8.8); depth 4.2 (3.6-4.7); head
large, its length 4.2 (3.8-4.5); snout somewhat obtuse, 3.4 (3.0-4.0); eye 5.6
(4.5:7,0), usually about 5.5 in specimens 15 inches in length, smaller in larger
specimens and proportionately larger in smaller specimens; mouth large, maxil-
lary 1.7 (1.5-1.8), reaching considerably beyond the eye; interorbital 3.1 (3.0-
.3.2); length of caudal peduncle 1.4 (1.3-1.5) in head, its depth 1.6 (1.5-1.7) in
Its own length. .

Ge_neral coloration above, very dark olive green; sides lighter with silvery
IU'Stre In some lights; back with darker to almost black vermiculations; sides
g’;:g rotfnlded oliv.e green spots many of them with red centres surrounded by blue
irreg::;- dO\\]'(cr sx.dcs pinkish; belly white: _top of head dark olive green with
el :lr ‘er lines; c.hceks and operc_les olx'\‘aceous with iridescent reflections:;
B e_coll\e green'wlth darker vc}'mlculatxon.s, caudal and lower fins pinkish

pecimegng : oured with dusky markings; anterior margins of lower fins white.
Rt abo;;e l'(;m dark‘ brown wa_ter such as occurs in many streams, brownish
Bt thi,s cOo\lver sides brown!sh to salmon-col.oured and with a dark band
SeDtembcr i lg(:)l;r iannsi"thet\\("hx.‘[‘ckblclly.‘ A specimen 6} inches lol}g, taken on
B o l:eac;]i,; e l“(‘)l:;} ‘ rdu . had aeycn broad dark bluc. vertical bands or
d°l'sal|ine, ;md 150 Simfx o 'm ‘12L:1nce between tbc lateral line and the mid-
e 10;] e fllSt‘dn.CL ?low Vthe lateral line, In‘two other specimens,
the pars gl Jgf;x.v.spactlvely, taken the same day in the sante locality,
SPecimen 2 whichﬁf also apparent.although fainter, especially in the larger
ey were very faint.

y ith 8 or ¢ d anal w I & dIvide T 8, Pprece g e
e y an ] an 1 a rays

Orsal ﬁ.ll wit} 9 h7o0 S vided a receding the
d rays in each cz 4

e ase are 1 or 2 fully developed undivided rays and one or
€r rays; scales very small, more than two hundred in the Jateral line.

divide
More
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The Nipigon region is world famous for its speckled trout,
Wright (1892) stated that “in the Nipigon fish [speckleq
trout] up to seventeen pounds in weight have been secured,”
but the largest specimen taken in recent years weighed 1414
pounds. It was caught by Dr. J. W. Cook of Fort William,
Ont., in Rabbit Rapids, Nipigon river, in 1915, and was twq
feet ten inches in length.

Following is a list of the winners of the “Nipigon trophy "
and the weights and lengths of the winning fish for each of
the past seven seasons. This trophy is donated by the
Hotel Department of the Canadian National Railways for
annual competition by tourists for the largest speckled trout
caught in the Nipigon waters.

1918, W. W. Butler, Montreal, P.Q., 64 pounds, 254 inches.
1919, A. S. Brown, Kingsville, Ont., 614 pounds, 2414 inches.
1920, W. H. Jessup, Syrdcuse, N.Y., 714 pounds, 2915 inches.
1921, W, G. H. Browne, Toronto, Ont., 7 pounds, 24 inches.
1922, C. E. Abbott, Bessemer, Ala., 7 lbs. 9 oz., 27 inches.

1923, W. D. Randall, Hamilton, Ohio, 7% pounds, 26

inches.
1924, Robt. Bell, Port Arthur, Ont., 7 1bs. 9 oz., 2714 inches.

Speckled trout occur in many places in the lake and in
many of the streams entering the lake, but they are fished
for chiefly in the Nipigon river. Most of the specimens that
have won the “Nipigon Trophy’ have been taken just
above Virgin Falls, which is two or three miles below the
source of the river. Many of them have been caught on &
“Cockatouch,”* but fly fishing is also practised, the favourit€
flies being No. 2, Silver Doctor, Parmacheen Bell, Montreal,
Professor, and Jock Scott. J

The regions where good trout fishing is still to be had Lllﬂt'
annually growing fewer, and efforts to restock streams H}d{r
once supported speckled trout often give disappomtlllln
results. There has been a great deal of speculation as to ll"f
exact nature of its requirements, but very little definit€
information on the subject is at hand. Hankinson's

*The local name for the miller’s thumb (Cottus cognatus).
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recent study of the habitat of the brook trout in Michigan
is one of the few systematic studies of the question that has
been made. Coker (1925) in a recent paper has drawn
attention to the necessity for recording the hydrogen ion
concentration of waters inhabited by speckled trout, and
suggests that this factor in correlation with others, such as
temperature, current, and oxygen content, may account for
the difference in the distribution of trout and bass and their
respective associates.

No special study of the trout and its requirements in the
Nipigon region has been made, but the following observa-
tions are recorded as a contribution towards the solution
of the problem. No chemical tests or temperature observa-
tions have been made in the Nipigon river where trout are
commonly taken, but the results for the lake indicate the
general character of the water. The current both above and
below the falls is swift, the estimated low water flow being
5,500 cubic feet per second.

During the summer of 1922 brook trap-nets were operated
in two streams near Macdiarmid. By reference to the tables
on pages 18 to 21, it is seen that trout were commonly
taken in Trout Creek and rarely in the Pustagone river.
On September 3, 1923, Dr. W. A. Clemens made tests of the
water of Trout Creek near the point where the trap-net was
located, with the following results:

Temperature. ....... 10.5° C. Carbon dioxide. ... .......... .43.:’3
(U5 504715 s VAR Wi R et 7.8 c.c. per litre | e R
Per cent. saturation Total acidity...............-- ._12
of oxygen......... 98 pH:i
Colour*........‘...A...‘...,--llh

The temperature at this point on July 16 was 13.25° (--_-:
and in the Pustagone on July 17, 22° C., so that the latter 1%
seen to be a much warmer stream.

The speckled trout spawns on shoals in the lake a_ﬂd
streams usually towards the end of October or beginning ©
November. _—

in

*Determined by use of a U.S. Geological Survey standard colorineter.
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ESOX LUCIUS Linnaeus
THE PIKE

Body elongate, and moderately compressed, width 8.6 {(8.0-9.0) 10.1]; depth
5.8 [4.8 (5.3-6.4) 6.9]; head long, 3.5 (3.3-3.7); snout long, broad and flattish
2.3 (2.2-2.5), the lower jaw projecting; mouth large; eye 8.8 (8.3-0.3), one
specimen 43 inches long had eye 12 in head; interorbital 4.8 (4.6-5.1); length of
caudal peduncle 2.4 (2.0-2.7) in head, its depth 1.9 (1.7-2.3) in its own length;
dorsal fin placed far back, with 17 or 18 developed rays preceded by 2 or 3 shorter
rays; its base 2.2 (2.0-2.4) in head, its height 1.3 (1.0-1.5) in its own base: anal
with 14 (13-16) developed, and 2 or 3 rudimentary rays, its base 2.9 (2.4-3.3) in
head, its height usually somewhat greater than base but sometimes slightly less;
pectoral length 2.5 (2.3-2.9) and ventral 2.6 [(2.4-2.8) 3.2] in head; scales 14
(13-16) —124 (118-130) —14 (12-16).

The pike is found in the rivers, and during the spring and
early summer in shallow water in the lake, especially in
weedy bays. Here it feeds on the smaller fish inhabiting
such situations, but does not scorn anything in the way of
animal food that comes within its reach, as is attested by
the variety of creatures that have been found in its stomach.
In Lake Nipigon the most unusual thing we have found it
to have eaten was a mole shrew (Blarina brevicauda). In late
summer, in common with the pike perch, it resorts to deeper
water, being commonly taken in the fishermen'’s nets at depths
of 60 to 75 feet. Occasionally specimens are taken from water
over 100 feet deep. The fish is of some commercial im-
Portance, but the total shipments are comparatively small.
Il_l the neighbourhood of the summer hotel at Orient Bay
\’Fllage the pike is sought to some extent as a game fish.

he largest specimen caught in our nets measured 43 inches,
EUt larger specimens are sometimes taken by commercial
azh:;mlen. A specimen weighing 34.pounds was taken by
gler near the foot of Orient bay in 1924.
A 113/1156 r;;les and fema'lle:s? were taken in the Sturgeon riyer
B s}; 1 11922,_ but it is probable that most of the pike
OCCasign;YIHu l}?CfOI:e that date. The young have been
g y taken in the seine in reedy bays and in the
n the Pustagone river.

The pike is found throughout northern Europe and Asia
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as well as in North America. On this continent it ranges
from Pennsylvania to the Arctic, but is apparently confined
to the mainland, no specimens having been reported from
the Arctic islands.

Famiry GASTEROSTEIDAE

A. Dorsal spines 4 or 5, in a straight line.... ................
AA. Dorsal spines 8 to 11, not in a straight line.. ... ..........

.. ....Eucalig
....Pungitius

EUCALIA INCONSTANS (Kirtland)

BROOK STICKLEBACK

Body less elongate than in the next species, rather compressed, width 7.5
(6.5-8.1); depth 5.3 (4.7-5.5) in specimens over 5 cm. in length, 4 to 5 in smaller
ones; head 3.4 (3.2-3.6); eye 3.9 (3.5-4.0); snout approximately equal to eye;
mouth very oblique; caudal peduncle comparatively stout, not keeled, its
length 1.9 (1.6-2.3) in head, its depth 3.3 (2.8-3.6) in its own length; dorsal fin
with 5 or 6 spines and 9 or 10, rarely 11 soft rays; first dorsal spines shorter than
those behind; some specimens from the small lake near Fairloch with the first
two or three dorsal spines reduced to mere sharp protuberances, sometimes all
traces of the first entirely lost; anal with one spine and 9 or 10, rarely 8 soft rays;
anal spines longer than dorsal spines; body without scales or plates.

Under the name Gasterosteus pygmaeus, Agassiz (1850)
described, from Lake Superior, a stickleback which he took
to be ““the true pigmy of the genus.” One of his specimens
was less than eleven-sixteenths of an inch in length, the
other two, one-quarter of an inch each, and he apparently
considered this the maximum size attained. Eigenmann
(1887) considered Agassiz's pigmy as a variety of FEucalia
inconstans. More recently Wagner (1910) has shown that
the Lake Superior form is not different from the typical
Eucalia inconstans. The Lake Nipigon fish is also evidently
of the typical form.

This species is not nearly so abundant nor so widely
distributed in the lake as the next, and does not seem to find
conditions so suitable as in some of the neighbouring smaller
lakes. The largest specimen obtained in Lake Nipigon
measured 4.4 cm., whereas in a small lake near Fairloch
specimens measuring 6.4 cm. were secured. Its only associaté
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n the latter lake was Pimephales promelas. It was also
found in Station lake, but in much smaller numbers and of
4 smaller size. Here its associates were P. promelas, Mar-
gariscus margarita nachtriebi, Pfrille neogaeus, and Catostomus
commersonzi. In Lake Nipigon it is generally confined to
small, well-protected bays that support some vegetation, and
here it has been taken most commonly in association with the
tessellated darter, yellow perch, young of the common sucker,
spot-tailed minnow, lowa darter, and nine-spined stickleback.
Numbers have been seen in small rocky basins near shore, in
hich considerable aquatic vegetation had become estab-
lished. Its food consists of midge and caddis larvae, ostra-
cods, Eurycercus lamellatus, Sida crystallina, etc. Spawning
‘occurs about the same time as in the nine-spined stickleback.
~ This species has been found throughout Canada east of
the Rocky Mountains. In the United States it occurs as far
south as Central Ohio and in the basin of the Missouri to
Kansas, but it is typically a northern species.

PUNGITIUS PUNGITIUS Linnaeus

NINE-SPINED STICKLEBACK

Body slender and somewhat compressed, width 8.5 (6.9-10.0); depth 6.0
; head 3.9 (3.7-4.2); eye 3.5 (3.2-4.0); snout 3.3 (3.2-3.5); mouth
‘oblique; interorbital narrow, 6.2 (5.2-7.2); caudal peduncle long and slender,
W ongly keeled laterally, its length 1.4 (1.3-1.5) in head; dorsal spines 9 to 11,
vally 9; rays of dorsal 8 to 11, usually 9; anal with one spine and 9 (rarely 10)
¥8; anal spine longer than dorsal spines; pectoral length 1.5 (1.5-1.7) in head;
‘€ntral spines weakly serrulate, their length 2.9 (2.5-3.4) in head.

_ This species is more typically northern and more widely
_ﬂg‘.ing than the preceding, being found in Northern Europe
y "‘ In North America as far south as the Great Lakes region.
- t OCcurs in both fresh and brackish water. In Lake Nipigon
— IS one of the most abundant of the smaller fishes, and
~tbears to form no inconsiderable part of the food of the
: ¢ perch. It is also eaten by speckled trout, lake trout,
~OW perch, and ling, but we have not found it in the
ma(.lh of the pike. Although commonly taken in sheltered
“4Ys, it is also found in more exposed situations and ranges
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freely in the open water. Specimens with nearly ripe eggs
were taken on June 20, 1922, and July 4, 1924.

Northward it is often of considerable importance on
account of its extreme abundance. Richardson (1836)
records that “‘in 1820 many sledge loads were taken from a
small pond in the vicinity of Cumberland House for the
purpose of feeding the dogs,”” and Bean (1903) says that
“ notwithstanding its small size this fish serves a very useful
purpose as food for the salmon and trout, and Arctic explorers
have utilized it in vast numbers for feeding their dogs.”

FamiLy PERCOPSIDAE

PERCOPSIS OMISCO-MAYCUS (Walbaum)
TROUT PERCH
Fic. 2, PLate VIII

Body elongate, scarcely comipressed, tapering posteriorly; width 5.7 [4.3
(5.2-6.4)1; depth 4.3 (4.0-4.7), greatest depth about midway between head and
insertion of dorsal fin; ventral surface of body in region between isthmus and
ventral fins flattened and broad, gradually tapering posteriorly; head conical
3.4 (3.1-3.7); eye placed high 3.9 (3.5-4.3); snout 2.5 (2.3-2.7); interorbital
4.1 (3.8-4.4); mouth small, slightly inferior; caudal peduncle long and slender,
its length 1.2 (1.1-1.3) in head: its depth 3.0 (2.5-3.3) in its length.

Colour above, brownish straw-coloured; below the lateral line, pearly with
purplish reflections; ten or eleven rounded dark spots along lateral line; another
ark blotches between this and the dorsal surface

series of six or seven smaller d
front of and behind the

and a few dark areas on the mid-dorsal line, especially in

dorsal and adipose fins.
Dorsal fin with one weak spine (usually one and sometimes two smaller
rudimentary spines) and 11 rays (occasionally 9, 10, or 12); inserted alnws‘t
directly over the ventrals, its base 1.5 (1.4-1.7) in head; the longest ray appro¥ts
mately equal to the base of the fin: anal with one spine (and occasionally
rudimentary spine) and 5 to 7, usually 6 rays; its base 3.3 (3.0-3.7) in head, and
1.5 (1.4-1.6) in its own height; pectoral length 1.3 (1.2-1.4) and ventral 1.
(1.7-2.0) in head, caudal deeply forked; scales 6 to 8 —51 (48-54) =7 to 9.

Most of our specimens of the trout perch were taken 11
streams, chiefly at spawning time. By reference to the broo
trap-net record on pages 18 to 21, the numbers so taken an

the dates when they were running in largest num
different years may be found. It is evident from these recor

bers in the
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 that spawning in such a stream as the Pustagone river occurs
Itoward:"s the r}liddle of July. In Trout Creek, where the
yater is considerably colder, the largest run of spawning
fish occurs later. In the lake, trout perch have been taken in
the seine on a few occasions, chiefly in shallow, well-protected
bays over sa}ndy or gravel bottoms, but only in Humboldt
:.. Ombaplka bays have any considerable numbers been
aken in this way. Specimens have also been found in the

_The trout perch is found throughout the Great Lakes
jon and northward to Hudson bay.

FamiLy CENTRARCHIDAE
MICROPTERUS DOLOMIEU Lacépéde
SMALL-MOUTHED BLACK BASS

The b_lack bass did not occur in Lake Nipigon before its
Oduption in 1920. In that year a few parent fish were
laced in the lake at the very end of Orient bay. A much
ger number was planted at the same time in Keemley
fe two 'rniles south of Orient bay. The bass have bred
j«ake Nlpxgo’n, young of the year being taken on July 18
P August 15, 1921, July 21, and August 3, 1922, and
3t7 3.1, 1923; and Mr. Neil McDougall, Sportsmen’s Repre-
_ uw?cti“l;e of‘the Canadian National Railways, took a four-
ass in Orient bay during the summer of 1924.

_ This species is native to Black Sturgeon lake and to Bass
Em:d:rmall lake which drains i.ntf) Nipigon river near
o trgo;‘tabge._ '11'1 the latter it is associated with the
o atu1 3 ut it is not -usual to find these two species
acte,r' i eait in Flns region. In fact the bass is not a
istic fish of the district, whereas Nipigon and

led tro
ut are almost s 74 ]
POrtsmen, almost synonymous in the minds of many
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Famiy PERCIDAE
A. Preopercle distinctly serrate; pseudobranchiae well developed;

branchiostegals 7.
B. Canine teeth on jaws and pala

BB. No canine teeth; body compressed. . ..o
AA. Preopercle entire or nearly so; pseudobranchiae small or

wanting; species of small size.

tines: body elongate. . ... Stizostedion
s iserew s POTCR

snout long, pig-like,

C. Cranium broad between eyecs;
projecting beyond the inferior mouth.......o.ov.e.. .- RerCIiNG
CC. Cranium narrow between the eyes; snout pointed
or blunt; projecting very little or none beyond the
terminal or nearly terminal mouth.
D. Premaxillaries protractile.. .....ocoinee e .Boleosoma
DD. Premaxillaries not protractile. ....... ..o Etheostoma
GENUS STIZOSTEDION RAFINESQUE
A. Spinous dorsal with 2 or 3 rows of large black spots; pyloric
ks T e S R e S S B S .......canadense
AA. Spinous dorsal with a large black blotch on last two membranes:
TRt MR By e ans Mo ofe tangaar e S At AR ERT AT T vitre um
STIZOSTEDION VITREUM (Mitchill)
YELLOW PICKEREL; PIKE PERCH; DORE; WALL-EYED PIKE
Body elongate, rounded, scarcely compressed, width 6.8 (5.8-7.3); depth
5.0 (4.5-5.5); head conical 3.5 (3.1-3.8); eye 5.6 (5.0-6.4); snout 3.5 (3.3-3-@1
length of caudal peduncle 1.4 (1.3-1.8) in head, 1t3

interorbital 5.6 (5.2-6.2);
depth 2.7 (2.6-2.9) in its own length.
y dark greenish, nearly black on the
or golden areas.
es, sometimes 15, rarely 13; second
real usually Sﬁgh‘!y
st spine 2.2 (2.0-2.5) 1°
han base of spinous
11, its
ectord
scaled

General coloration a ver back, the
sides with many greenish yellow

Spinous dorsal fin usually with 14 spin
dorsal with 19 or 20, occasionally 21 rays, b
longer than head, but occasionally shorter, the longe
length of base; base of second dersal considerably shorter t
dorsal, its height 1.9 (1.7-2.0) in its own base; anal II, 12 or 13, rarely
base 2.3 (2.0-2.5) in head, its height approximately equal to its own base; P
length 1.9 (1.8-2.1) in head, ventral usually slightly longer than pectoral;
11 or 12—86 (80-91)—14 to 16; pyloric caeca 3.

ales above and imm

Cheeks usually with fine sc
naked below and behind; often finely scaled except

ase of spinous do

ediately behind eye at;
for a small naked pat
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ﬁ’:d; s:)m.-etlmes corn'pletely scaled; opercles usually completely covered with
scales; preopercles finely serrate behind, coarsely toothed below

’I."he .pickérel, as it is'locally called, is not an abundant
ecies in the lake. It is usually taken in shallow water

cet. Here it feeds on such small fishes as stickle-
J mll.ler § thurpbs, darters, young ciscoes, etc., occasion-
y varying its diet with quantities of mayﬂyy nymph

ring late August and September it migrates intoy mpzlcsl;
per water (60 to 90 feet), and it is then that it is most
q uzx;;lli/) ttaken'by the gill-net fishermen. Here it apparentlby

A : f
e nigripiz;c;;sly on young ciscoes, chiefly L. zenithicus

! Tsl::;nyeoung hﬁve been taken on a number of occasions in
. , usually over a sandy bottom, where its most
on associates are the tessellated darter, the h

young of the common sucker. ’ i

;l)lagiv]mng occurs in May or early June, usually in streams
\ some are said to spawn in shall ’
iderable numbers of pik o s R
) pike perch are to be found i

ams, especially in their low i S0t ) i

, € ver reaches during earl

as midsummer a perin
_ pproaches they gra igrate 1
per water, as noted above. itk

z;hiv E{;)::ke pebrch is said to reach a weight of 25 pounds in
e irsl,{ KTt' t‘he largest specimen of which we have

; poundga ?t“ ipigon measured 2724 inches and weighed
i b(.gcaub q_uah}tlies as a game fish are not here highly
i s¢ in that capacity it is so far surpassed b'y
: pigon speckled trout.

It i i
NSeV;ZI E?Tnmor'] kﬁsh in the rivers and lakes of Canada
o northerns?l(-: - to Great Slave Lake. It is predomin-
B Souﬁll)ecfe% but.has been reported in the United
ey as Georgia, Alabama, and Arkansas. In
es it is one of the most valuable of commercial
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STIZOSTEDION CANADENSE (Smith)
SAUGER

Body slender, little compressed, width 6.7 [5.6 (6.2-7.1)]; depth 5.4 [4.5
(5.2-5.6) 6.2]; head more flattened above than in the preceding species, its length
3.4(3.2-3.6); snout 3.5 (3.3-3.6); eye 5.6 [4.9(5.3-6.1)]; interorbital 5.4 (5.1-5.6);
length of caudal peduncle 1.4 (1.3-1.5) in head, its depth 2.8 (2.7-2.9) in its own
length; spinous dorsal fin with 13 or 14 spines; second dorsal with 18 or 19 rays,
rarely 16 or 17; base of spinous dorsal usually slightly shorter than head, the
longest spine 2.2 (1.8 (2.1-2.4) 2.6] in length of base; base of second dorsal much
shorter than base of spinous dorsal, 1.5 (1.3-1.8) in head, its height 1.7 (1.4-1.9)
in its own base; anal I, 12, occasionally 11 or 13; its base 2.3 [2.0 (2.2-2.5) 2.8]
in head, its height usually less than its base; pectoral length 2.0 (1.8-2.1) in
head, ventral usually shorter than pectoral; scales 11, sometimes 10 or 12 —
86 (83-92) —12to 16; cheeks and opercles scaled, the scales on the cheeks small;
pyloric caeca 4 to 7; of 50 specimens examined for this character, 23 had 4 caeca,
20 had 5, 6 had 6 and 1 had 7.

The sauger is practically confined to the shallower parts
of such bays as Humboldt, Ombabika, Windigo, and
Wabinosh. Outside of these localities it has been taken only
a few times. In these northern bays, however, it appears to
be excessively abundant, as some of our catches of saugers
here have exceeded our catch of any other species of fish
in any part of the lake. It is a much smaller fish than the
pike perch, our largest specimen being 17 inches in length.
Most of our specimens have been taken in the two-inch gill-
pnet; none in the 425 inch mesh. On this account it is not
taken by the fishermen. We have taken more specimens in
water up to twenty feet in depth than at greater depths,
although considerable numbers have also been taken at forty
to fifty feet and a few at over sixty feet.

A ripe female 14 inches in length was taken in the Gull
river on June 3, 1922. Most of the specimens taken 19
Windigo bay on July 26, 1923, had fed on mayfly nymphs,
but small fishes constituted the principal item of the food ©
those taken elsewhere.

The species ranges from the St. Lawrence through the
Great Lakes, in the Mississippi valley, westward to Montan@
and south to Tennessee and Arkansas.
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PERCA FLAVESCENS Mitchill
YELLOW PERCH

Body oblong moderately compressecd i 5
. g m ( ompressed, width 5.7 (5.3-6.1): back 3
deepest just behind insertion of dorsa] fin; depth 3.8 (3 7-"3)0)" 11;':21\'362“(]}3'
: : X W : : : : “ A=) d . o.4)-
3.3) ; eye ().0-(.).0-0.'5), snout 3.3 (3.1-3.5) . length of caudal peduncle 1.6 (1.5
1.8) in he_ad; its depth 2.2 (2.0-2.3) in its own lem&th. A Iy

These measure

fos SRl : S asurements appl
to spem.xm'.ns more than 19 em, in length to base of caudal. The perch tak I 4
the main body of the lake, however L

: ' - » are of smaller size and differ f i
deSC“b(fd above in being slimmer, depth 4.2 (3.8-4.5); with l(lm:fl;r”l(x):‘zdthgs‘;
(3.1-3.4), and larger eye, 4.7 (4.4-5.0); first dorsal with 12 or 13 sx;incs its ,baqe

approximately equal to head, its highest spine 2.2 (2.1-2.6) in its own base:

second dorsal with 3, rarely 2, spines - 3 sof i
in head and its height 1.5} (ii;-pil,r;;hi;llnilislg\?; ll))(:?“ar;j}:]\,\:t:llh;b( 1'.7 Sy
rarely 7 rays; its base 2.9 (2.8-3.2) in head and i;s"hciq;lt 0.18 ]or (;r;llilrc;sirz{‘rld ?,
:;s:r; iscfollcosu: ‘(1r}18—57 (54-61) =12 to 15. The sm’aher perch a.re (lec‘ibd:(;‘l;
» Whereas the larger fish taken in northern bays are more yellowish
In many of the smaller, sheltered bays in the souther
end of the la'ke, especially near the foot of Orient ba fhn
?ell{‘ch occurs 1n great numbers, as many as 1,760 havingy'beer?
aheerr:3 ;nremr]l((z) llqaul of perhaps 40 yar_ds with a 50 foot seine.
b ereflrlge I1;)<3rc_h, howev.er, in this part of the lake.
L 6; c \ia .en in the main body of the lake measured
iy inc]udze mLI es; none h/a§ been taken in our gill-nets,
i a e}r:gth of 114 inch stretched mesh. In the
| tvha such as Humboldt, \V_mdigo, and especially
Bill-note, t}y1e 1;2/ aie regl.llarly taken in the 114 and 2 inch
E, vl gest specimen secured measuring 10%5 inches
A simj if i i
“ neigl\hmgga:r?ritfe;endci‘m the size of perch taken in the same
“”agner (1910)g Po ll((,b of \‘Va\ter has t)pen referred to by
e th, arker (1920), Blrgg (1923), and others.
e il e\g\)r(:‘?urrepce of perch in Lake Mendota and
COntajns ¢ Ver;rllflr "1:consm. Lake Mendota, the larger lake,
Ee .1 e L] gi?uglber of perch per unit area, but they
- Lake Monona, a smaller and somewhat

Shallowe
=t T | rate
hich 4 Dody of water, but freely connected to Mendota

A OWs into j ins
Perch, 1, O It, contains a very much smaller number of

Ut they aver i
VVag hey average twice as large in size.

ner's gy i
ggestion as to the reason for this difference is
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as follows: Lake Mendota (for reasons unknown, although a
greater relative plankton content is tbought to play a part)
may be more favourable for the hatching of perch spawn and
the adequate nourishment of the young .perch, as well as for
their protection, or freedom from enemies. The absence of
Stizostedion is suggested as a factor here. As a consequence,
a relatively large proportion of the eggs laid develop to a
stage where the perch need larger organisms for food. This
very abundance of young perch brings about a strugglc for
the food supply, a struggle which results not so much in the
extinction of the weaker individuals, bu't in a reduction of
the amount of food obtained by each individual and hence a
reduction in the rate of growth. In I:a_ke Monona, on the
other hand, it is supposed that the conditions for the develop-
ment of perch eggs, and for the proper ngurlshment of young
perch and their immunity from enemies is much less f-avour-
able. Hence a much smaller number, as compared with th.c
number of eggs laid, reach the stage where larger food is
takelz)na.rker’s example is drawn from two ponds situate‘(‘l abOEE
thirty miles southwest of Albany, N.Y.' He says: Ir}' EIL
four or five years | have gone to this locality I have mvarl.?ll fr}fl
caught very small perch in the large pond ‘and large' om.:V::r
the small pond. In fact, with one exception, I'hax/}exrll;r :
caught anything over six or seven inches long 1n .t‘lt.' tﬁe
pond, and never caught anything as small as .thlbll.r:: g
small pond.” The species which he knows to 1@1}3.)111rgc
two ponds are: small pond—perch, pickerel, sunfish;
pond—perch, pickerel and a few black bass. .
Birge’s suggestion as to why the perch of Lal’vc N
are so small is somewhat similar to that of Wagne . Sli
states that in 1883 or 1884 there was an enormous n—;(ft :licd
of the perch in Lake Mendota and that the per.ch t;c v
were decidedly larger than those now found in -th f o
His theory is that the epidemic did not aﬂc’:t\:t t ;,rhupﬂﬂ
perch, and that the death of the larger fish, which pT !
the small ones, enabled great numbers ofﬂtl:lc }L;L
survive, but as the food supply was insufficient 10

e Mendofa
He

ng
r this

gen
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greatly increased number, they did not reach the size attained
in lakes where there has been a natural depletion of the
smaller fish from year to year.

The condition found in Lake Nipigon corresponds to that
occurring in the two sets of lakes cited above in that the
perch are small in the large lake and much larger in Ombabika
pbay, which, by reason of its narrow connection with the
main lake, might almost be considered as a separate body of
water. This difference in the size to which perch grow is
only one of the differences apparent between the fish life of
Ombabika bay (and to a lesser extent of other shallow and
well-protected bays) and that of bays more exposed to the
influence of temperature and other water conditions obtaining
in the main body of the lake. These differences have been
described elsewhere (pages 7 to 9), and need not here be dis-
cussed further, except to add that the conditions under which
are produced larger individuals and larger numbers of such
species as sauger, round whitefish, log perch, spot-tailed
minnow, and lake shiner produce in the case of the perch
larger individuals, but fewer numbers of them. This would
seem to support Wagner’s and Birge's suggestion that in one
!Ocality conditions favour the growth of the perch, but must
I some way be less favourable for the hatching of the eggs
Or survival of the young, whereas in other localities conditions
must favour the hatching of the eggs and the survival of
the young, but be unfavourable for their subsequent growth.

€ abundance of saugers in Ombabika bay may account for
the survival of fewer perch, but it is also felt that conditions,
apart from the adverse influence of overcrowding, are not as
avourable for the growth of perch throughout the main
0dy of the lake as they are in certain restricted localities.
Simeil absencg ~or partial dwarfing of othe.r species under

ar conditions would seem to support this view.

The perch is essentially a lake species, and northern in
eral distribution. In Canada it is found from the Atlantic

to Al .
ko Saskatc.:hewan, but it occurs as far south as North Carolina
1 the United States.
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PERCINA CAPRODES (Rafinesque)
LOG PERCH

Body long, slender, spindle-shaped; width 6.8 [(6.2-7.4) 8.2]; depth 53
(5.0-5.7); head 3.6 (3.5-3.9); eye 4.2 (3.7-4.6), placed high; snout 2.8 (2.6-3.0),
long, tapering and bluntly pointed, pig-like, overhanging the small, inferipr
mouth: interorbital flat, its width 4.9 (4.3-5.4); length of caudal peduncle 1.3
{1.2-1.4) in head, its depth 2.5 (2.3-2.8) in its own length; ﬁrst.dérsal fin with
14 or 15 spines, its base 1.1 to 1.2 in head, its height 2.5 (2.2-2.7) in its own base;
second dorsal with 14 to 16 rays, its base 1.4 (1.3-1.5) in head, its height 1.6
(1.5-1.7) in its own base; anal with 11 or 12 rays, its base 1.9 (1.7—2.1) in head,
its height approximately equal to its base, pectoral length 1.4 (1.3-1.5) and
ventral 1.5 (1.4-1.6) in head; scales 6 to 8 —79 (76-81) —10 to 12; a few pores of
lateral line sometimes missing; cheeks and opercles scaled; scales absent in front
of and for a short distance at sides of dorsal; breast naked; a single row of
enlarged scales, coarsely toothed, on the mid-ventral line between the vent
and the ventral fins, some or all of these sometimes shed. Largest specimen 3}

inches.

This species has been taken from only two or three
localities in Lake Nipigon, most of our specimens from that
lake being secured in Ombabika bay. It is evidently more
common in Black Sturgeon lake, where we took quite a
number. All our specimens were taken over rocky or stony
bottoms, a few from rather swift water in Gull river an{l n
Rapid Creek. It is a species of rather wide distnbutloni
the northern form (P. c. sebra) being found in the lakes o
northern Indiana, Michigan, Wisconsin, and nort.hw.alrd,
while the typical P. caprodes ranges south to Virginid,
Kansas, Alabama, and Texas. Itis the largest of the darters,
in some localities attaining a length of 6 or 8 inches.

BOLEOSOMA NIGRUM (Rafinesque)

TESSELLATED DARTER

little compressed.

Body elongate, tapering from shoulders backwards, o short

width 6.9 (5.5-8.5); depth 6.0 (4.7-7.6); deepest just bclim(! head; e
3.9 (3.6-4.4); eyes placed very high, protruding, 3.9_(3.3-4.2); s.n()l.l )’1-:¢max'i |
3.5); bluntly pointed, decurved, the small mouth at its lower angk?'. ‘Lnnecm |
laries protractile; interorbital very narrow; gill-m'cmbranes‘narrowl?_L e head
free from the isthmus; length of caudal peduncle usually sh.ghtly less t 1'::139 "

length, its depth 2.8 (2.5-3.3) in its own length; dorsal fin with 8 or 9 sp!i
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i 11 to 13 soft rays, the spinous and soft portions narrowly separated and approxi-
.ately equal in height, which is less than half the length of the head; anal with
e spine and 8 to 10 soft rays; pectorals reaching beyond ventrals, their length
ually slightly less than length of head; ventral length 1.6 (1.4-1.9) in head;
scales 5 or 6 —45 to 52—6 or 7; anteriorly some of the rows of scales above the
Jateral line incomplete leaving a naked patch on the nape and below the first
orsal. There are five or six rows of scales between the insertion of the second
orsal and the lateral line, one of these rows ends anteriorly under the end of
the first dorsal, each row below this extends progressively farther forward until
row above the lateral line extends nearly or quite to the point of origin of the
la eral line; ventral surface in front of ventral fins naked; behind ventrals
epmetimes closely scaled, but more often naked for a considerable distance;
eks naked; opercles usually scaled except at the lower edge, sometimes nearly
ed except for a few small scales above; lateral line begins rather high up,
dually bends down becoming median. Largest specimen 2% inches.
This is the commonest and most widely distributed darter
the lake, occurring almost everywhere in shallow water,
ing often the only fish found on bare, sandy beaches. It
ms to prefer a sandy bottom with some aquatic vegetation,
t it is not uncommon over mud and gravel. It does not
seem to be nearly so common in streams as in some situations
i the lake, although a good number have been taken in our
p-nets in various streams. Forbes and Richardson (1920)
nd that “‘its preference for swift waters is not so marked
in the case of more typical darters.” The darter lies on
e bottom, hidden among stones or aquatic plants or buried
n the soft coze or mud. When alarmed it darts quickly for
€ nearest place of concealment, often burying itself in the
0ze or soft mud of the bottom. Spawning occurs in June.
This species ranges from New England through the Great
akes and northward at least as far as the Assiniboine river.
the United States it is found as far west as Colorado and

ETHEOSTOJIA IOWAE Jordan & Meek

IOWA DARTER

0 Superﬁ,cially resembles the tessellated darter both in form and colouring
°_ft6n found assoviated with it: the saddle-shaped markings on the back

T, paler and less distinct. Width 7.1 (6.7-7.5); depth 5.0 (4.6-5.4); head
(3-5-4.0); eye 3.7 (3.5-4.2); snout about equal to eye or a little shorter,
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rather blunt, decurved, the mouth at its ventral angle; premaxillaries not
protractile, joined to the forehead by a medium fleshy bridge; gill membranes
narrowly connected, free from the isthmus; length of the caudal peduncle
approximately equal to head length, its depth 2.9 (2.7-3.1) in its own length;
first dorsal fin with 8 or 9 spines; second with 8 to 11 soft rays; anal with 2 spines
and 6 or 7 rays; scales 5 —57 (55-60) —7 to 9; lateral line usually slightly bowed
upwards anteriorly, lacking on the posterior half or more of the body; cheeks
and opercles scaled; breast naked; belly covered with ordinary scales. Largest
specimen 2§ inches.

A specimien taken in Orient bay on September 11, 1923, was brilliantly
marked with blue and red as follows: There were eleven bright rusty red vertical
bands on the sides and alternating with these eleven dark blue vertical bands;
the reddish bands wider above than below, the blue bands usually wider below;
back crossed by eight dark saddle-shaped areas, the ground colour of the back and
upper sides straw colour, the lower sides and belly yellowish; an irregular band
of orange red extended from a point behind the insertion of the pectoral nearly
to the anal, with splashes of the samle colour around the insertion of the pectoral
and extending towards the ventral; dark blue bands extended forwards from the
eye and downwards below the eye and on to the opercle; opercles with splashes
of rusty red, especially above; first dorsal fin blue on the lower half, above this a
narrow transparent band, then a reddish band and another bluish band edged
with darker; lower parts of the membranes of the second dorsal bluish, and the
rays marked by short vertical streaks of rusty; caudal speckled with many
short narrow brown bars; pectorals similarly marked but fainter; pectorals and
anal with splashes of red. A specimen taken in a small lake on Shakespeare
island, on July 8, 1924, was similarly marked, except that the blue was replaced
by a deep bluish green.

The Towa darter has been taken in Lake Nipigon in two
small, well-protected bays near the foot of Orient bay and in
Ombabika bay, and was the only darter found in a small lake
on Shakespeare island. It has often been taken with the
tessellated darter, but, unlike the latter, it does not appear
to care for the more exposed situations or for running water.
Whether it is the muddy bottom of these protected bays, the
quieter water or some other factor or combination of factors
that limits its distribution we are unable to say. Females

with nearly ripe eggs were taken in Ombabika bay on June 19,
1924,

The range of this species includes the Upper L\"Iississippi
Valley and northward to Swift Current river and Fort
Qu’Appelle, Saskatchewan.
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Famiy COTTIDAE

A, Gill membranes broadly united to the isthmus, not forming a
A foldacrossit..................‘.....‘.._4..“...4......»......Cottus
AA. Gill membranes almost free from isthmus, forming a broad tol_d
across it; lateral line chain-like; vomer with teeth; a small slit ) :
behindlastgill................_‘_.......4_...‘.....‘......Tnglopsxs

Genus COTTUS* (ArTEDI) LINNAEUS

A. Preopercular spine short and little curved, head broadly rounded
in outline; lateral line normally terminating below base of second

dorsal. vy
B. Pelvic rays constantly I, 4; palatine teeth normally present .. .bairdii
BB. Pelvic rays usually [, 3; no palatine teeth............... .cognatus

AA. Preopercular spine long and spirally curved; head spatulate in
outlint when viewed from above; lateral line complete; no 5
BRI feeth. . . e e e e s s e ricel

COTTUS COGNATUS Richardson
MILLER,S THUMB; FRESH WATER SCULPIN; COCKATOUCH
Fi1c. 3, PraTe VIII

Body spindle-shaped, stout forwards, tapering gradually to the tail; greatest
width of body at point of insertion of pectoral fins, 5.2 (4.3-6.2); depth 4.8
(4.4-5.5); head 3.3 (3.1-3.4), broad, its width 1.2 (1.0-1.4) in its length; eye 4.0
(8.6-4.5); snout 3.5 (3.1-3.8); mouth wide, maxillary reaching beyond a vertical
through front of orbit, occasionally through middle of orbit, lips very thick;
interorbital narrow 8.3 [6.3 (6.9-9.6) 10.0]; short preopercular spine directed
backwards and upwards, almost straight, sometimes slightly hooked, usually
covered by skin, often one or two very small concealed spines below it; skin
smooth except behind the pectorals where there is an area bearing small sharp
prickles, this area sometimes extending nearly the length of the pectoral fin.

Colour brownijsh mottled with darker, sometimes with several dark saddle-
shaped areas crossing the back, lower surface white; fins barred with brownish;
first dorsal with an orange red border.

First dorsal fin with 8, sometimes 7 spines, its base 1.5 (1.3-1.7), and height
3.9 (3.0-4.8) in head; second dorsal with 16 to 18, usually 17 rays, its base 0.8
(0'7'0-9) and height 2.3 (2.0-2.6) in head; little or no space between end of first
dorsal ang beginning of second dorsal; anal with 12, rarely 11 or 13 rays, its base
and°3" 1.2 and its height 2.1 (1.8-2.5) in head; ventral usually with one spine

soft rays,* quite often 4 and occasionally 3 on one side and 4 on the other,

:Based on Hubbs (1919) key.

Of
4ang

twenty specimens examined, eleven had ventral rays I, 3, seven had I,
two I, 3 on one side and 1, 4 on the other.
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its length 1.7 (1.6-2.0) in head; pectoral nearly as long as head (1.0-1.3) in heag
length, sometimes reaching point of insertion of anal but usually slightly short
of this point; lateral line incomplete, usually ending beneath the 5th or 6th ray
of second dorsal fin, but occasionally extending as far as the 12th or 13th ray,
Largest specimien 3§ inches.

This sculpin frequents creeks, rivers, and stony beaches.
It lies on the bottom concealed among stones and, when
disturbed, darts quickly from one hiding place to another,
Under the name cockatouch it is a favourite bait among
those who angle for the famous Nipigon river speckled trout,
and for this purpose is caught among stones along the
river's edge.

The nomenclature of our Cottids has been very much
involved, owing partly to their great variability. Dr. W,
C. Kendall, who examined my collection of this species,
found them ‘“so variable that having only one or two speci-
mens of certain forms one could easily discern pronounced
‘specific differences’.’”” Being unable, however, to correlate
any of the conspicuous differences, such as are r-epresented
by fin rays, extent of lateral line, length of maxdl.ary, etc.,
with other variations, he concluded that the collection repre-
sented a single species, viz., Cottus franklinii Agass.iz. C;‘a.‘rl
L. Hubbs, who also examined the collection, writes: I
have had the privilege recently of examining large series Df.
specimens representing this species from Lake Beqnet, Alas%ka.
Slave and Athabaska lakes; numerous localities in Labrador,
the Great Lakes region, New England, and southward as fa_.1:
as the Potomac system in West Virginia. Throughout this
area local variations within the species do indeec'l oceur, }DU'E
they do not exhibit much constancy or geographical regul?r
ity, and apparently can not be recognized nomenclratul‘aldgi;
In this view the synonymy of cognatus will include Urant
gracilis and Cottus franklinii.”

COTTUS BAIRDII Girard

MILLER'S THUMB

. head 2
Body spindle-shaped, width 5.4 (4.7-6.5); depth 4.4 (4.2:4;6),0)1'.“-3;0“
(2.8-3.0), its width 1.2 in its length; eye 3.7 (3.6-3.7); snout 3.7 (3.5-4.0);
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airly large, maxillary nearly reaching a vertical through middle of orbit; inter-
cbital 8.8 (8.0-9.8); preopercular spine straight or very slightly curved, directed
pand back, its length not one-half diameter of eye, one very short spine below
body without prickles,
p Body marked with many irregular dark markings, the most prominent of
which are three very irregular bands, one about one-third the distance from the
sertion to the end of the second dorsal and directed downwards and forwards,
nother band towards the end of the second dorsal and a third at the base of the
_audal fin, traces of two other bands are seen forwards, one at the front of spinous
dorsal and the other towards its end.

in the preceding species.

First dorsal with 8 spines, its base 1.8 (1.7-2.0) and height 3.7 (3.5-4.0) in
second dorsal with 17 or 18 rays, its base 1.0 (0.9-1.0) and height 2.4 in

length; anal with 13 or 14 rays, its base 1.2 and its height 3.4 in head;

ral rays I, 4, its length 1.9 (1.7-2.0) in head; pectoral length 1.2 in head, its

-teaching a vertical through anal insertion; lateral line reaching nearly to

iddle of second dorsal. Largest specimen 1% inches,

- Only three specimens of this species were taken, all in
imbabika bay in shallow water.

The fins are barred but not so prominently

COTTUS RICEI Nelson
RICE’S SCULPIN

Body quite slender, regularly tapering from insertion of pectoral fins to
al, width 5.6 (5.3-6.0) equal or slightly greater than depth which is 5.7
-6.3); head broad and very much depressed, its length 3.2 (3.1-3.3) in speci-
3% to 5 cm. in length, 3.5 or 3.6 in specimens 6 to 7 cm. in length to base of
head width 1.1 (0.9-1.2) in its length; eye quite small 5.3 (4.5-6.3);
out 3.3 [2.8 (3.1-3.4) 3.9]; mouth small, maxillary not reaching a vertical
front of eye; interorbital 8.0 (6.3-9.3); preopercular spine long, strongly
; backward and upward concealed in a flap of skin which is thus raised
2Ad the general level of the opercle; immediately below this one there is a
downward or backward directed spine, and in front of this is another still
€r downward directed spine; top of head and body entirely covered by

~ Colour of preserved specimens pale straw colour, finely mottled with brownish
~*OP of head and on back and sides of body; four irregular dark bars or saddle-

areas on back and upper sides, the first just back of insertion of second
_ﬁﬂ_y the last at base of caudal fin; fins except ventrals and anal finely
*. With brownish,

t dorsal fin with 7 or 8
3.5 (2.5 (3.3-4.1)] in he
ST than heaq (0.8-0.9)
Onally 12 rays, its b

» rarely 9, spines, its base 1.9 [1.5 (1.7-2.2)] and
ad; second dorsal with 17 or 18 rays, its base
» and height 2.3 (2.2-2.5) in head; anal with 13,
ase 1.1 (1.0-1.2) and height 2.8 (2.2-3.1) in head; ventral
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rays I, 4, its length 1.8 (1.7-1.9) and pectoral length 1.2 (1.1-1.3) in head, the
latter usually reaching a vertical through anal insertion, sometimes to thyy of
third anal ray; lateral line complete. Largest specimen 3} inches.

This is a deep water species of which comparatively fey,
specimens have been recorded. It is known from Jakeg
Ontario, Huron, Michigan and Superior. In Lake Nipigon
we have found a few in the stomachs of lake trout and ling,
and on June 26 and 27, 1924, seven specimens were takep
in the seine from shallow water (3 feet) in Ombabika bay.
The latter ranged in length from 1§ to 2% inches, whereas
specimens of over three inches were found in the stomagh of
a ling taken at a depth of 105 feet near the source of the
Nipigon river. It is of interest to note that our only speci-
mens of C. bairdii were also taken in Ombabika bay. The
Lake Nipigon form of C. ricer agrees with the specimen from
Lake Superior recorded by Hubbs (1919) in having prickles
over the entire body. It is believed that in Lake Nipigon
this species is found at a less depth than that frequented by
Triglopsis thompsons.

TRIGLOPSIS THOMPSONI Girard
DEEP WATER SCULPIN

Body broad, width usually exceeding its depth, width at base of p?ccto‘l‘aés
6.0 (4.9-7.1); depth 6.6 (5.3-8.3); head long and depressed, its length 3.1 (35
3.3), its width 1.3 (1.1-1.6) in its length; eye quite large 4.8 (4.2-5.6); sn(‘)uta-ji
(2.9-4.0); mouth large, the maxillary usually reaching middle of eye, occasion 'ti
beyond; interorbital 8.2 (7.1-9.3); preopercle with 4 spincs,A nearly or ?ut]he
straight, the first directed up and back, the second back, the third down an¢ R
fourth forward and down, the longest (first) not nearly as long as eye; ano
spine at upper posterior edge of operculum; top of head bac!.{ of_eyc rough ol
small tubercles which extend backwards in two lines to origin of lateral line
each side. ‘ o

Colour of preserved specimens straw colour, mottled with darker 2
fins with short dark bars on the rays, membranes colourless. - che family

Fins all quite long in comparison with those of other membcrij of t“];\ (JLJ 03]
found in the lake; first dorsal with 8 or 9 spines, its base 1.9 [1.5 (]-':“_' heads
in head; second dorsal with 13 or 14 rays and base 1.3 [1.1 (1.2-1.3) 1.5]in

h with

boves

F Y e i varying
usually nearly twice as high as first dorsal, its height ].‘() in head, F)ul]:d ore
widely in height (1.3-2.3) in head; distance between first and secor its

usually about half dianteter of eye; anal with 14, occasionally 15 rays,
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13 £1,1-1.4), and height 3.0 (2.4-3.3) in head: ventral rays I, 3, its length 2.0
6-2.5) and pectoral length 1.2 (1.0-1.4) in head, tip of pectoral usually reaching
Jightly beyond a vertical through anal insertion; lateral line chain-like, nearly
mplete, reaching middle of the caudal peduncle. Largest specimen 4} inches.
]

- This species is apparently confined to the deep waters of
he Great Lakes and is presumed to be descended from a
ecies of Oncocottus left in these lakes on their elevation
the sea. All our specimens from Lake Nipigon were
ken from the stomachs of ling (Lota maculosa). Its food
nsists principally of Pontoporeia hoyi and chironomid

FamiLy GADIDAE
LOTA MACULOSA (Le Sueur)

LING; LAWYER; EEL-POUT

Body long and somewhat eel-shaped but stouter in front and compressed
riorly; greatest width often greater than greatest depth, especially in the
' specimens, width 6.9 (6.1-8.2); depth 6.7 (5.7-7.3); head 4.5 (4.3-4.8),
ad and strongly depressed; eye small 8.2 (6.6-9.4); snout 3.1 (3.0-3.3);
maxillary reaching a vertical through the posterior border of the orbit; inter-
13.6 (3.4-3.9); a long chin barbel and shorter ones before the nasal open-
S, chin barbel four times as long as nasal barbel, which is one-half or less than
If diameter of the eye; anterior dorsal fin with 11 to 16 rays, its base 2.7
2-3.2) in head, posterior dorsal long with 66 to 79 rays, its base 2.2, rarely 2.4,
 total length, the height of the two dorsal fins approximately equal, 4.3 or 4.4
2) in head length, a deep notch between the two dorsal fins; anal with 63
< rays, its base 2.6 (2.4-2.8) in total length, its height usually not quite so
t as that of the dorsals; ventrals inserted before the pectorals; pectoral
1.6 (1.4-1.7) and ventral 1.7 (1.6-2.0) in head; scales very small, embedded

29 between the second dorsal and the lateral line, cheeks and opercles with
» émbedded scales evident above, smooth below; fins all show embedded
--argest specimen measured 303 inches and weighed 7 pounds 6 ounces,
“Clmens up to 3 feet are reported.

¥
by The ling is so abundant in deep water as to be a nuisance
" fishermen who find it in great numbers in gill-nets
for whitefish. It has been taken most commonly in our
€tween 75 and 125 feet; we have never taken it below
C€t. A specimen 27 inches long was taken on July 13,
ééi‘m a wire trap-net in 6 feet of water off the dock at
larmid, and smaller specimens (915" and 22”: were
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taken in the brook trap-net in Trout Creek in September,
1923. Judging from our catches its most common associates
are the common whitefish, the cisco (especially L. zenithicus,
L. reighardz, and L. nigripinnis), the northern sucker, and
the lake trout. It is a competitor of the latter, subsisting
chiefly on ciscoes, although many stomachs have been found
to contain the deep water sculpin (Triglopsis thompsoni),
sometimes in very considerable numbers, and occasional
specimens have been found to have eaten Mysis relicta almost
entirely. It is accused of following the whitefish to their
spawning grounds and devouring their spawn. [t is occasion-
ally eaten by lake trout, but apart from this it is of no
economic value, those taken in the fishermen’s nets being
destroyed. The Indians despise it, and even their dogs will
not eat it if any other sort of fish can be had. This appears
to correspond with the general estimate of the species as a
food fish, throughout its range, although in a few places it is
highly esteemed. Melvill (1915, p. 22) reports that along the
east coast of James Bay it is considered an excellent food
fish by all the inhabitants, Europeans and natives alike.
Bean (1903) says that in Montana it is in great demand for
food, and remarks that ‘‘the quality of the fish appears to
depend chiefly on the nature of the habitat of the fish.”
Richardson (1836) records that the roe, when well bruised
and mixed with a little flour, was baked into very good
biscuits, and that the liver was also considered a delicacy,
but that the flesh was eaten only in times of great scarcity.
This he regarded as strange, because the burbot, its European
representative, was considered ‘‘a delicate flavoured fish."”
We have been able to learn very little concerning 1tS
breeding habits. A ripe female was taken on May 26, 1922,
but we have been told by natives of the district that 1t
spawns much earlier. Richardson (1836), who had the
species under observation in Pine Island lake during the
winter of 1819-20, states that it spawns in February, ant
Melvill found that in the neighbourhood of James Bay spawil-
ing occurred in February or March. Prince (1906)
describes the eggs deposited by a specimen in the tanks of
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the Ottawa Fisheries Museum about January 20, 1906.
The eggs are very minute, having diameter of 1.77 mm., and
are so light that the slightest movement in the water carries
them hither and thither. In still water they sink to the
bottom.

The ling is found from New England through the Great
Lakes rc;gior} northward to the Arctic ocean. Preble (1908)
records it ‘‘in nearly every lake and stream throughout the
Mackenzie region, and also in the Arctic ocean,” and Melvill
found it along the east coast of James Bay, in most of the
lakes and rivers, particularly in the estuaries during the
winter time. “They grow to a large size—up to 25 pounds,
or even more.”’ In Alaska it is said to reach a length of five
feet and a weight of 60 pounds.



APPENDIX

Tables 1 to 10 inclusive of the appendix contain com-
parative measurements of a considerable number of specimens
of each of the six species of ciscoes (Leucichthys) occurring in
Lake Nipigon. For each specimen is given the length in
millimeters from the tip of the snout to the end of the verte-
bral column, the number of scales in the lateral line, counting
only to the end of the vertebral column, the number of gill
rakers on the first gill arch, and certain body proportions
such as head length, body depth, body width, etc. The
values given for each of these proportions have been obtained
by dividing the actual measurement for each of the body
parts indicated, by the length of the specimen. The value
given is therefore in thousandth parts of the body length,
and hence is directly comparable for the various specimens.
There is also given the average value for each of these body
proportions, this average value, except where otherwise
stated, including all of the specimens listed before it on the
same table. In some species, specimens from Ombabika bay
seemed to have certain constant differences from those taken
in the lake proper. These differences, however, were not
constant for all species except in the case of the eye. The
eye of all species of ciscoes taken from Ombabika bay appears
to be larger than for the same species taken from the main
body of the lake. Other differences, if any exist, are so small
as to require a larger series of measurements to enable one
to arrive at any definite conclusions. The Ombabika bay
specimens have, however, been listed separately, sO that
such comparisons as are warranted by the series may be
made.

It should be remembered in comparing these me
ments with those of other workers that they were mad

fresh specimens.
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TABLE 1.—CoMPARATIVE MEASUREMENTS OF CISCOES
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TABLE 2.—COMPARATIVE MEASUREMENTS OF CISCOES

Species L. nipigon (Ombabika bay) L. nipigon

: y 5 1258 | 1124 | 1128 | 1125 | 1123 |Average | 451 | 895f | 8931
?gﬁgtr}?en SSHieninhiitn lggg 1:15% 1%?(7) 364 362 352 33& 3213{1) 3_(753 zgg 2% 2%
S 79 74 71 74 67 .
?q?lles'ke'r's' - A 2045-;37 20434 | 19437 | 18-+36 | 21440 | 18436 | 18438 | 18+39 | 18438 | 19436 | 20437 13;037
et bapth ) ey 232 241 239 235 253 243 248 240 | 252 5;1,3 250
el et .. .........] ¥ 246 289 266 285 298 289 279 280 | 248 213 241
Body i N 128 145 140 149 136 147 138 140 | 182
el pesch: 18 106 119 | 120 124 125

28 126 116 121 119 116 1 ¢

Iﬁengtthh' S 195 85 85 82 83 94 85 89 87 84 84 gg
L AR 47 49 51 55 48 53 52 54 51 56 59 9
| R 64 62 63 64 73 68 67 66 | 68 63 69
merorbiial 1| @8 | e | s | 88 @ 8 B B H| g | o | 6
gﬁﬁ:lz};c’éfﬁd{ AT, S 169 165 165 171 179 169 177 169 %(2) é’é; :_1;15
Ventral to pectoral. .. ... 204 308 319 329 323 321 329 317 iég 200 295 349
sl W M) ) m e m e ) R R

15 ' 14¢ 5 5 ‘

%entr?lhleein ghtch """"" }gé 162 159 165 155 185 153 158 163 | 160 16259 }gi
e o (I 108 114 104 108 128 124 138 119 | 120 127 121
i R (R 1 108 100 118 * 111 107 103 108 | 106 101 119
Ansibage. .ot o733 | 103 | o3 | 110 | 05 128 | 18 | 31 ui | o126 | 10 16
Bidioose length. ... .... .. 53 51 48 69 66 62 64 50 59 : ¢

. *Injured. fFrom main body of lake. }From Ombabika bay.

TABLE 3.—COMPARATIVE MEASUREMENTS OF CISCOES

Species L. nigripinnis
Specimen No......... 847 | 1119 280 | 1120 281 1118 | 1030 843 | 1029 833 712 283 | 1031 |Average
Length..............] 360 350 336 330 329 327 325 324 323 320 314 314 304 326
el o T 72 71 75 73 74 74 72 73 72 74 72 70 74 73
Gill rakers...........| 17431 | 18+431| 17431| 19+32| 17432| 18+32| 16+32| 17+33| 17+34| 17+31| 18+32| 184+30| 15+31| 17432
Head length. ........ 242 234 238 233 243 235 243 247 243 241 236 245 240 240
Body depth.......... 283 260 295 281 310 266 234 256 276 250 255 266 252 267
Body width.......... 139 114 140 136 155 131 135 134 146 128 137 140 153 137
Caudal peduncle

Length. .. ..coo . 131 129 116 127 112 113 122 130 113 119 134 105 118 120

Depth. ... e s 86 74 80 90 91 90 80 82 84 83 83 86 79 82
10T s e 53 56 54 56 61 58 58 57 60 61 59 59 59 58
T T 65 63 65 61 65 66 62 66 62 72 64 72 63 65
Interorbital........ .. 69 57 60 64 59 58 65 59 59 63 57 57 66 61
Maxillary............ 85 86 92 86 94 92 92 93 93 91 89 91 92 91
Snout to occiput...... 161 168 162 164 169 173 172 174 179 175 175 172 176 171
Ventral to pectoral. .. 339 303 324 324 313 312 308 315 322 313 280 296 303 311
Pectoral length....... 189 177 186 185 173 174 188 185 189 178 172 172 188 180
Ventral length. .. .. .. 175 166 170 185 182 168 163 170 173 169 169 159 184 170
Dorsal height.... .. .. 167 163 161 173 170 162 166 176 179 156 169 159 191 168
Dorsal base..... .... 111 109 116 109 131 119 129 108 111 119 108 108 115 115
Anal height.. ..... .. 106 114 113 115 116 110 117 111 105 106 111 107 118 111
Anal base............ 100 109 116 103 122 119 117 111 108 103 108 118 99 110
Adipose length..... .. 78 74 70 78 82 73 77 71 62 59 72 70 56 70




TABLE 4.—COMPARATIVE MEASUREMENTS OF CISCOES

Species L. nigripinnis
i N RO, el S| W (1) 728 846 1052 1053 823 |Average | 1025 1048 1168 | Average
igiéltmhen e 287 284 273 2% 2% 2%8 2% 1;% 165 138 19(15
77 72 6 . :
%cizﬁliiiéér's‘.'.llf ot 00432 | 17430 | 18431 | 16430 | 17431 | 17432 | 17432 | 18430 | 17432 | 17430 | 17+31
e D Dl S 240 241 253 243 245 246 265 255 263 261
e W i 240 243 255 227 230 207 237 230 230 209 223
SN S DR S v | 120 120 132 136 127 128 116 127 116 120
CaUdfénpgc}??# T DR i 127 120 117 123 114 120 134 127 109 123
e e ey A 85 77 88 79 79 82 82 84 81 73 7
L R et 61 63 62 67 64 66 64 73 67 81 74
i b e i 66 63 62 65 64 66 64 73 67 63 63
Rt T o PG = 59 58 50 57 53 57 56 64 57 59 60
L A SRR e 91 03 01 97 89 95 03 99 97 100 99
BROUE 16 OCOUOUE: . ... . ... voverso] T8 164 172 180 174 177 174 186 188 194 189
Ventral to pectoral .. ... ........ 310 309 321 308 319 318 314 276 291 294 287
Pectoral length..................| 187 187 182 182 183 186 185 197 188 188 191
A A T GO S 187 175 182 174 191 181 192 182 175 183
T T 178 172 186 182 170 186 179 192 188 188 189
e B e i I 1 106 109 106 111 114 111 110 106 113 110
i 108 113 120 121 115 114 115 110 103 125 113
T S e R | R 1 102 124 113 111 104 112 110 97 119 109
Adipose length. ... .............. 63 58 66 79 68 59 66 81 73 69 74

*Scales removed by net.

TABLE 5.—CoOMPARATIVE MEASUREMENTS OF CISCOES

Species L. nigripinnis (Ombabika bay) L. artedi (Ombabika bay)
Specimen No.......... 891 889 886 887 890 888 894 Average| 486 488 487 885 892 !Average
ST e S 7 274 244 238 238 235 220 246 217 208 194 180 175 195
Seafeeerioe L ] e 65 68 73 % * o 74 71 73 81 69 74
Gill rakers............| 174-33| 19+32| 17+32| 19+34| 17+31| 17433| 17+32| 174-33| 15+31| 16430 184-35/ 17+34| 17+33| 174+33
Head length.......... 245 245 254 256 254 247 259 251 224 231 247 222 234 232
Body depth........... 244 234 227 225 223 213 225 227 207 226 232 233 246 229
Body width........... 131 119 123 118 128 121 132 125 129 130 142 125 131 131
Caudal peduncle

Feength oo in w8 11 127 113 139 122 118 126 114 123 136 113 129 125 143 129

Deptk............| 80 84 80 86 80 83 82 82 76 79 85 78 86 81
173 e o 64 66 70 67 69 72 76 69 55 63 64 61 63 61
IR e 0.5 5.0 6 1 64 68 64 67 67 62 69 66 60 63 67 58 60 62
Interorbital......... .. 55 62 59 53 65 55 61 59 58 60 67 53 60 60
Maxillary.............| 89 92 92 101 95 94 93 94 78 80 85 83 86 82
Snout to occiput. .. .... 178 172 170 185 181 170 191 178 159 168 180 164 168 168
Ventral to pectoral....| 298 292 287 273 290 294 314 203 311 298 314 333 286 308
Pectoral length........ 174 168 193 193 189 174 186 182 166 156 178 156 177 167
Ventral length........| 174 164 184 193 185 187 186 182 161 159 170 150 171 162
Dorsal height......... 171 172 176 193 181 196 181 181 166 163 180 156 160 165
Dorsal base...........| 116 131 102 122 118 106 114 116 111 115 108 108 114 111
Anal height...........| 116 109 115 122 122 115 118 117 99 106 119 106 109 108
Analbase............. 109 109 102 126 118 106 114 112 113 111 108 122 103 111
Adipose length..... ... 73 51 70 67 71 68 77 68 57 64 59 61 63 61

*Scales removed by nets



TABLE 6.—CoMPARATIVE MEASUREMENTS OF CISCOES

L. artedi
Species L. artedi
718

824 | 1035 | 205 | 452 | 1036 98 | 103 |Average 772 Igg }Sels %ggl; 78
Spedrﬁen AL AT 93¢ | 227 | 215 | 214 | 213 2;:11, 2%3 2%513 1% 85 81 81 80
LT 3 18 - +
L e 773 1771331 1674?30 164-83| 144-29) 15+27| 17+32| 16+30| 15+26 132-;29 13;;28 1g2+730 1gl+6
s 12$31 236 | 223 | 238 | 242 | 280 | 226 | 233 | 232 27| 25 | 27 216
i 203 | 216 | 209 | 224 | 232 | 239 | 231 252 219
gggyd?gtlﬁ""""""""" m | 117 | 121 | 136 | 141 | 122 | 118 | 1

S e NP 3
e pe%unde 128 | 128 | 140 | 112 123 lgg 1% 138 132 132 1% 1 %g 181

Eongth. . .. vinsospiies i -

Depﬁ ng gg g% gg 61 56 61 58 6{75 gi gé gi gg
St e = 4 & i 5 21 gg 24 54 50 55 56
b e o o o o % 83 81 78 77 83 78
Interorbltal o] B & B - i o - & ke ki & i
B v e ahe | dmef ATk | e b s { de | 104 | 1m 16 | 138
T e gas | goz-F ;e | wea | 2001 2% | BLA 0 819 | 207 | 315 | 309 | 204
| e R 175 | 18T | Ll dse | e | amn | oasr | ed 173 | 173 | 160 | 1s | 144
R o 171 150 | 142 | 168 | 178 | 150 | 142 | 159 17 | 157 | 157 | 160 | 16
o h ekt 162 | 167 | 149 | 164 | 174 | 150 | 151 160 157 | 173 | 149 149 | 161
- e o 115 | 110 | 102 | 114 | 117 | 108 94 | 109 108 | 108 o 03 | 1
Roﬂ baﬁi- e o % ﬁg 1% 181 %8(7) 108 | 108 | 108 | 105 | 117

T e B 4 : : i7
ﬁﬁal babf PRORI N el 12% 1};(7) 51 51 61 59 57 57 68 49 55 6
ipose leng

TABLE 7.—COMPARATIVE MEASUREMENTS OF CiscoEes

Species L. artedi L. hoyi
Average

Specnmen R - k- 1045 471 1050 100 | 1046 174 1026 | 1051 285 106 i 270 | 1169
Length. . AT e S 174 173 169 168 157 156 156 155 155 170 207 201
Scales. . 65 75 67 74 68 & 66 68
Gill rakers. ... . 18+33| 16429 17428 15+29 164-32 16—1—29 15+26 16430 17427 17+30 16+29 16-4-28( 16427
Head length ................. 243 224 231 231 244 229 246 237 235 231 251 254
Body depth. . e e e B | e TR 230 202 231 214 207 224 212 203 206 219 222 221
Body width. . 145 102
Caudal peduncle

Lemgth, .. 119 124 127 127 131 127 122 122 123 116 125 135 124

Bepth. .. .. ... 85 83 75 83 83 77 77 77 77 84 80 72 70 |
A L e A R 62 60 64 59 65 64 64 64 65 61 62 63 60
ST R e 65 60 58 56 60 57 64 61 58 58 60 63 66
I Ty e 62 60 58 59 60 57 64 61 55 61 58 51 50
Maxillary .. AR 90 86 81 77 86 86 90 87 87 84 83 97 104
Snout to occ1put .............. 172 170 165 166 167 166 179 173 171 161 167 174 184
Ventral to pectordl 288 284 301 272 286 300 308 308 300 283 298 328 323
Pectoral length 169 155 145 170 161 163 160 179 165 154 175

198 189
Ventral length . . 8 PRt o |1 oL 155 162 154 161 153 160 173 161 154 159 /
Dorsal helght ................ 164 161 162 166 161 153 160 173 174 168

162 200 181
Dorsal base. . 113 115 100 112 113 118 115 115 135 110 113 116 90
Anal height. . 113 92 104 95 107 96 96 103 107 97 100 140 129
Anal base. . 119 115 104 121 119 108 115 109 126 110 113 109 104
Adipose Iencrth 56 57 58 59 54 45 64 51 61 65 58 68 85

*Scales removed by nets. TIncludes last 5 specimens listed ; in Table 6.




TABLE 8.—CoMPARATIVE MEASUREMENTS OF CISCOES

Species L. hoyi
Average

Specimen No.......... 272 841 454 | 1170 243 453 456 271 842 732 791 731 730 1
Length...............] 200 197 196 196 191 186 186 180 175 175 165 164 163 183
G5 Al T - 72 76 72 73 72 70 74 3 71 ¥ 72 70 71
Gill'rakers. ........... 17427 15430] 15424 16427} 14-+24| 15+29| 154-26| 14-+28| 16+29| 15427 14426/ 1627 16428/ 164-26
Head length..........| 240 254 258 250 249 261 250 250 257 257 251 256 255 253
Body depth...........| 205 228 240 235 220 231 209 225 220 222 228 241 245 226
Body width. . R B s 117 133 122 120 124 134 128 117 114 118 137 129 124
Caudal peduncle

Length. . comasf 103 137 122 117 123 100 124 103 117 102 115 122 110 117

Depth ............ 68 74 69 74 73 73 69 67 74 71 64 70 69 70
Eye.. A et Y 66 66 61 68 73 64 67 69 65 67 67 67 66
Snout. . Crer G ) 69 69 66 65 70 69 67 69 69 67 67 63 67
Interorbital......... .. 55 51 54 52 52 56 54 53 51 57 55 50 49 53
Maxillary............. 103 101 105 110 102 102 102 106 109 109 94 107 101 103
Snout to occiput.......| 173 180 186 184 170 185 183 178 180 183 179 189 184 181
Ventral to pectoral....| 345 294 317 321 325 339 312 333 314 326 333 311 344 324
Pectoral length........| 193 193 179 189 181 223 183 189 211 194 212 201 190 195
Ventral length........ 188 203 179 194 172 226 188 194 205 182 200 183 187 193
Dorsal height......... 185 190 179 189 172 210 183 194 200 188 182 195 172 188
Dorsal base...........| 105 104 105 102 94 105 107 122 114 103 97 104 104 105
Anal height...........| 113 137 112 130 128 132 123 128 131 126 115 122 110 125
Anal base............. 115 117 102 112 99 116 113 103 114 109 103 113 117 110
Adipose length........| 75 71 74 | 71 65 81 78 78 80 65 67 76 64 73

*Scales removed by nets. tIncludes 2 specimens listed at end of Table 7.

TABLE 9.—COMPARATIVE MEASUREMENTS OF Ciscogs

Species L. zenithicus L. zenithicus (Ombabika bay)
1 A
ipecxr}r;en 1, R 1161 1162 1255 1171 1160 el 1132 900 897 899 T
qg:lgeg S e Zgg 224; 2;; 2%% 253 2?’; 2’;3 248 244 239 225 239
T 70 70 2
glelzliéalléﬁrqsth AP 13;—1?5 132-{;24 13;—%3 1324;33 142-223 1324;35 13424 | 13422 | 13425 13-:20 13+25 | 13 424
g KE s : 246 262 242 247 2
Body depth........... .. 263 229 225 237 245 241 2 - =
3 43 240 225 234 244
Body width. . - r e 115 it
e pedunc]e 102 123 104 113 114 112 121 119 113 124 119
Length. . e 8 119 130 123 124 135 133 127
117 131 1
Eye LT e gg gg 'gg 2(5) Zg 76 73 87 74 '?g lgg lgg
¢ 63 57 63 61 61 ;
o R 73 68 72 68 66 73 7 7 -
0
Il\:llter(l)lrbltal U 56 53 57 57 47 52 54 gg gg gﬁl) gé gg
: axillary. .. s T 96 99 97 91 89 103 96 101 84 88 96 92
,nout to occ1put ......... 187 176 184 179 179 186 182 191 176 182 187 184
Ventral to pectoral . . .. .. 33_2 299 325 310 325 312 317 315 311 29; 311 309
P;ectoral fength, . .. o455 164 158 181 175 161 173 169 173 164 163 178 170
\Dentral T RS 157 158 166 149 172 173 163 169 164 176 173 171
Dorsal deleht . o o 171 158 170 173 190 177 173 191 164 171 196 181
Agﬁa}{ell)g}slctf. T %82 i(llﬁl) gg igg 124 120 117 109 111 113 111 111
it 117 110 110 113 102 100
Anal base. . A s 98 99 112 102 106 110 10. 153 =
Adipose length e 4z 70 77 76 66 73 80 72 1251) gg g? 12; ?g




L. reighardi

TABLE 10.—CoOMPARATIVE MEASUREMENTS OF CISCOES

Species

*From Ombabika bay.
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Prate 1.

lig. 1. Pfrille neogacus.
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Fig. 2. Margariscus m. nachtreibi.

Vig. 3. Couesius plumbens.
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Prate VIII.

Fig. 1. Young of Prosopium quadrilaterale.

I'ig. 2. Percopsis omisco-maycus.
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Fig., 3. Cellus cognatus,
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Prate IX.

A clean sandy beach near Sand Point



Iig. 1.——Aquatic vegetation in a small bay near the foot of Orient bay.

Fig. 2.—Macdiarmid and the Lake Nipigon fishing fleet,
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