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70 RICKER: STUDIES OF SPECKLED TROUT

DISTRIBUTION

Jordan, in his recent check-list (1929), gives the distri.
bution of Salvelinus fontinalis as “from Maine to the Dakotag
and north to the Arctic circle; south in the mountaing ¢,
north Georgia; introduced into California and Colorado”,
In the area thus described is included the whole of the Prg.
vince of Ontario. It is, therefore, to be expected that irreg-
ularity of distribution within the province will be the result
of ecological rather than geographical barriers to dispersal,

Figure 1 shows the present distribution of specked trout
in Ontario, as compiled from the records of the Ontario
Department of Game and Fisheries,! from information given
by anglers, and from the author’s personal observations.

The basal rock formations of Ontario are to be divided
into two classes. The Pre-Cambrian shield covers most of the
province, and consists chiefly of Laurentian granites and
gneisses. Palaeozoic sediments of Cambrian to Devonian
age overlap this axis in three places: south-eastern Ontario,
south-western Ontario (including “central’’ Ontario), and on
the Hudson Bay slope.

In the rivers and lakes of the explored portion of the
Laurentian country, speckled trout are usually abundant.
They occur also in the smaller streams of the northern coastal
plain, about James Bay, and in the tidewaters of Hudson and
James Bays. Over most of the southern Ontario sec{i-
mentary region they occur sparingly, being common only in
those counties where springs are abundant.

Speckled trout are not found in the extreme western
part of the province, from west of the Lake Nipigon drainage
to the Manitoba border. Similarly, no reports of their occur-
rence, in recent years at least, have come from the extreme
eastern and western parts of southern Ontario. Concerning
the most northern part of the province—the region include
in the District of Patricia—no information is at hand.

In southern Ontario the occurrence of trout is largely

et -hese
IThe author is indebted to Mr. H. H. MacKay for permission to use thes
data.
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-{F‘IGURE L. Map of Ontario, showing distribution of speckled trout
_ dept on thq presence of springs. Springs are com-
tt uzhparts of the province where stratified rocls come
O the surface, or where extensive beds of sand and
1 mcl)fccrli)r.s Tfh?y are not frequent _in heavy clay soil, nor
. Sp O0 Igneous rocks. Springs of the first type,
X theghf hlccu(f{ in abundance _a:long the Niagara cuesta
E gm;m ’sﬁto the west of it, and are partly respon-
Counti::} (ile trout streams of Bruce, Grey, and
® Bumimockey hills of the glatal suorsacs HoneSt 2mong
R t c1al moraines. They give ri
ey cool streams in Ontario, Durh it
Counties along Lake Ontario, iim}éﬁgrl}g Er?crlth{'lg?c(:li
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Counties along Lake Erie, and are not uncommon in some of
the interior counties. - . by '
Even spring water will quickly warm up if it runs in 4
open channel; hence large trout streams are to be looked fe,
ogl in places where considerable part of the forest has heer
1 ftystandinq If this forest be low and swampy, so much the
i A in the ing flood waters at a low tem.
better, for it will retain the spring f 8 low
perature, and allow them to seep slowly into the streamsg
roughout the summer. ; . ',
i Ggrey County is particularly fortunatc. in all t.hcse re-
spects: it possesses a large number of springs, which ﬂ_OW
eli)ther 'frorn its numerous moraine hills or trqm t.he massive
dolomite beneath, and much of its surface is still wooded,
p'lrticufarly in the south, where many thousands of acres of
: land remain uncleared. N [
SW&HK;OSt of the Pre-Cambrian area of Ontario is woodt—.gi, anﬁ
beset with numerous swamps and_bogs.l t]—l ence,ccl*lvlc{lrgel::igze
i its streams remain cool to a much larg
springs are rare, 1ts s X : e
-western Ontario, and trout are
than do those of south-wes ; 1 e
e region possesses innume
uently commoner. The same reg .
gmall I}a’tkes whose deeper waters never warm up, and many
. ? . t. . .
f which contain speckled. trou _ -
i Briefly, the distribution of speckled trout in ?mp?i: > 8
dependent upon the presence of waters of. comparailz‘;rémps’
temperature. Cold water is retained by 1orest.s_ an lgserquent
in lake basins, and by underground storage with subs
outflow in rock or gravel springs.

APPEARANCE, SIZE, AND PROPORTIONS

: . B ave not been
The speckled trout occurring in Ontario have n

¢ e raters are

divided into subspecies, but trout from clhﬂe'relrilltq:idr‘lt S and)
neither identical in appearance nor exact y'smtla Bophit:

Differences in colour can l_lsually be direc eyfound- .

with the type of water in which thre jtroilt -liltr I [)rig'hFly

streams and ponds of southern Ontan}o,x r_(()le A definite

sloured, with clearly defined spots on the s1 O 2 es have

IC)(;ttern e;bove. In the soft waters of the north, the

1-
- a con
a dusky cast and the back is much more nearly black,
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‘tion which reaches its fullest development in the tea-brown

~ waters of bog streams. In lakes, the back is often greenish,

‘with well-defined vermiculations, the sides and belly are

- bright silver with pale spots, and fins not a particularly bright
‘red. In the sea this condition is intensified, and the spots are
- sometimes almost or completely obscured.

Colour of flesh is also variable, ranging from white to a
bright pink or salmon. 1In general, lake or pond fish are more
likely to have coloured flesh than stream fish, and large trout
are more often coloured than smaller ones, But all grad-
ations of colour may be found in fish taken at the same time
from the same pond or stream. Prince (1917) has discussed
the occurrence of this red colour in salmonoid fishes, He
ays it is due to the presence of globules of a lipoid, possibly
ecithin, and that an identical substance is found in the flesh
of shrimps, prawns, efc. Nevertheless, he is convinced that
it is a hereditary condition, uninfluenced by the amount or
kind of food which the fish takes, or by its sex or sexual con-
ition. Its origin and the reason, if any, for its irregular
DCcurrence are unknown. Eggs of speckled trout also vary
n colour from a pale lemon yellow to a bright orange,

 The maximum size to which a speckled trout attains is

apparently to be correlated with the size of the body of water

.

! which it lives, and more closely, perhaps, with the presence
I suitable large foods; t.e., fish or crayfish. In small brooks
half-pound trout is unusual. In the Chara ponds and small
Kes of old Ontario, a weight of one pound is only rarely

ined. Ip southern rivers of moderate size they occasion-
Y grow to three pounds, and one specimen weighing over
€ pounds is on record. In Laurentian lakes and rivers,

¢ trout are more commonly met with, specimens of four
¢ pounds being not infrequently reported.  The largest
Ut in the province, and in America, seem to come from the

“PIgon River, where Six- or seven-pound specimens are cap-

Quite regularly, and one fourteen and a half pounds in
- SUt—the largest on record—was taken in 1915. For a
i O_f Some of the large specimens caught by anglers in the
“PVince, see Sladen (1929) and Dymond (1927, p. 70).



74 RICKER: STUDIES OF SpECKLED TROUT

ns of fishes are commonly expressed
the length of each part being
h (snout to end of vertebral

The body proportio
by means of measurements,

divided by the standard lengt
column), so that fish of varying size may be compared.
Kendall (1914, p. 99) has measured twenty-three specimens
of speckled trout from New England lakes, Dymond (1927,

p. 69) a number of Lake Nipigon specimens.

In connection with the present study thirty-three speci-
mens of speckled trout were measured in detail but the differ-
ences found were not of such a nature as would serve as the
basis of racial distinctions.

Keys (1928), in an analysis of the wel
in fishes, has shown that the cube law, W =alL? is not an
exact expression of this relationship in three species of fish,
i.e., that these fish do not grow absolutely symmetrically.

He finds that the equation W=aL" gives a more correct

picture, where both ¢ and n are constant for each species.
The value of # was for Sardinia coerulea, 3.1, for Clupea
harengus, 3.5, for Fundulus parvipinnis, 3.8. The author has

endeavoured to find to what extent speckled trout deviate
from the cube law, by plotting the logarithm of weight
against the logarithm of total length of trout from five differ-
ent habitats, and taking the slope of the resulting line (table
1). The various groups, particularly those which include a
large number of specimens, show only slight deviations from
the power 3; 3.16 was the greatest slope measured, 2.95
the least. The Mad River trout, for which measurements
of a great range of size are available, conform almost exactly

(n=3.01).

This close agreem
of these speckled trout, t

ght-length relation

ent to the cube law justifies, in the tl?.'ase
he use of the “condition aumber’ a8

an indication of relative proportions. The condition number
of a fish is defined as 1ts (weight 1n pounds) + (length
o inches) X 1,000,000, length being measured to the fork of
the caudal fin. ltgivesa measure of the plumpness of a fishs
or “‘how heavy it is for its length'. The greater the nu
the heavier is the fish, and presumably the better its
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TABLE 2 Condition number of Mad River trout
A 0 o L

| o

PR | ' \

Av. ’
APEL T : Xveragc\
; Limits of | Limits of | 4 o :
No. of ler_lg.th ienqth condition [condition| Sex | Remarks
speci- | Date taken | 10 8 umber | number | |
mens inchesj o I
— [ g mh 29-41 36 Immature
AT < 1.1 B ; 3
15 M(;.y éie . 6| 2.0 |1_50,2,56 1 39—4§ :433 4o |[mnmLure
9 _LUIZ 4{_\1.-49 ’ | 4.8 i 4.2,5.4 33—42 58 loﬂ "Q |
3? L\;;{v 16-21 7.1 |5.9-7.9 \ 31’_2_3 39 |39
Ty 16-21 8.6 80"99 34 Q 20
B Mey ol o3 a0 | seaL | R O
May 16-2 : ' 44
? ¢ ? 122'6 g | 46-50 48 |3 Q |Stomachs
4 |June 8 \11.1 9.1-12 | |l gorged
il
743 | 39 |09
7.5 |7.2-8.2 3 ] T
7 |Sept. b 1 lqa | 7.6-9.8 39-56 \ a7 | @ f\l],’ff__of
4 |Oct.23-Nov. 18 8. | nearly so
34 32 | @ |Spent
: 9.6 |8.0-11.1} 293 B
2 |Nov.18 .18 8.0 | 5.6-10.0 1 3446 | 8 | |Breeciod
10 |Oct.23-Nov. 2 | Tl

0100 NS0 =

i Heckled
i Condition numbers for various groups of sf
tion. o] 1 oy
trout are included in tables 1-. a'nd ?in '
Several factors cause variations in ‘
2) “The most obvious is variation in W S e e v
i tents. For example, during a great ?‘150 0 A ;OSC Rl
%?Iralxd Ri;rcr in June, the ratio for large tioxihc k- el
. s tv-npine, owing to the st 3
i mean of thirty-nine, S
elfg o ffrlc')m izrll their stomachs. Females tend to bec
of mayflies

- = S—
the increa:
bese as spawning season approaches, be'carLrllier :fnoticcable ;
Py : : | this, too, is are
% ki f thelf egys, anc . ’ AN g thE‘Y
irigs weight 9 y fshbb Immediately after spawnt ; ty-tWO:
the case of 1a'rgc- Lo aumber drops tO thirty

'-;331)1?
does not change MOUCEL 4

he W/L? ratio (table

i »f stomac
icht of s

Es i les :

“eondition”” of the malc . the weig

Tht‘il the advent of the breeding season; rd:,?es Ofathe female:

wi tHe 1l compared to that of the ova o appears to

o s}rln aﬁ waters in table 1, Wolf Lake hosé
Of the five We

i han t
harbour trout which are very noticea

O ()t 1OIlg t
Cl.]rrlno’ 1n the Other fOLU‘. Althougll ta‘\en n
C b
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Ly Lo 4
i

forty-one in other places. This may be a racial peculiarity,
or merely the result of poor nutrition, possibly owing to
excessive parasitic infection. Wolf Lake fish were rather
peavily infested with cestodes, but fish from Lac Cassette

vere at home to equally large numbers of acanthocephalons,
nd were as plump as most.

RATE or GrOwTH

Because of thelr minute size, the scales of speckled tiout
have been very little used for age determination. The only
work which has come to the author’s notice is that of Kendall
d Dence (1927, p. 445), who determined the age of trout
rom various streams in Allegany State Park, N.Y. They
ound that, in August, trout in their first year of life averaged
2.22 inches long, in the second year 3.64 inches, and in the
hird year 6.1 inches.
In working with trout scales, the author is of the opinion
hat no great reliability can be attached to readings of ages
ver three years; annuli are very indistinct, and there is
uch variation between different scales from the same fish.
t is necessary to assume that the greatest age read is the
orrect one, since scales can usually be found which give a
ariety of lower readings. Readings of one or two years are
robably accurate in all cases. The author is indebted to
Jr. W. C. Kendall for assistance in the method of scale read-
1g.  An attempt was made to use the otoliths for age deter-
lination but they were found to be less useful than the scales.
Supplementary to scale readings is a study of the sizes
i fish caught. In figure 2 are plotted frequency polygons
10Wing the distribution of the catch by length in the Mad
1Ver in 1930. Most of the fish were caught by anglers, for
0m there is a minimum size limit of seven inches. This
.-t accounts for the absence of fish in their second year from
"€ polygons for May and June, and perhaps for the abrupt
Yer limit of the third-year group. All fish in the first year
€ taken by the author in a dip net. The numbers on the
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e} MAD RIVER
MAY 16-30
2
a8 L.
4 -
o]
) MAD RIVER
JUNE 1-16
12t
=
w 8k
2
At
ud
B0
% sl MAD RIVER
Juby 23—AUGUST 4
sl
w 8T
(o]
Z _/.\- ) . N 2 I
6 & 10 2 (v L]

o 2 4
LENGTH 1N INCHES
Ficure 2. Graph showing the distribution of catch by len
in the Mad River, 1930.
graphs represent a possible estimate of the age of the fish;

this information may be summarized as follows:
: .

gth of speckled trout

e e

May 16-30 June 116 |July 93-Aug. 14
R
SRS
Average Average % Average
length in inches|length in inches length in inches
______d_._._—-——_._._t___,,_b__M ____,___‘—-AL
Trout in their lst year......- ‘ 1.1 1.5 2.0
o s b Dpd MLl 4.9
% Bl B e s 7.6 7.8 7.6
TS T TR 10.5 11.0 10.4
=il _'_'__'_'_'_,_,..--‘_
{ the

Another construction might be put on the evidence ©
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oons, vz., that fish included in
: ' group 3 really r
a%vg:assesg wl;th xpodes (in June) of 7.5 andYQ.EP;S(S:EZ:
ty. uch evidence as is available from scale read
contrary to this conclusion, and in support of th d
i e above
/ I f;il;é‘e 3 the catch from Little Wonder Pond is treated
seaE\}:gr. C’{he same question arises, as to whether
sin = a;n (b) represent two separate age groups
gto aboeuicga es suhpport the view that they do not; ra)ji
.5 inches long are in their third )
] ; g ear.
ye'ar lilish averaged 10.6 inches in length, znd theIﬂtOLflr
: n-mc_:blspemmens ‘were read as in their fifth year g
’_ possible explanation of the two peaks, (a¢) and (.b) is

LITTLE WONDER POND

' A JUNE 4-18
.'I l. b

/N /5/ ; :
' a

/\ LITTLE WONDER POND

JULY 2-27
WOLF LA
il KE
. AUGUST 22 ~SEPTEMBER 11

l 2 /\4\ /\/\5\
é " L i e : ;
4 i . | | >
2 8 10 12 4 i

Giaph ShOW.ll n O t
% i T ing the distributio f ca
; ch by length of Speckled trout

b
4

LITTLE WONDER POND
SEPTEMBER 8

6
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: i the tributaries and from

>present fingerlings from : ( :

t!ﬁat tlzliiyiiag(?lge respcct;gvely. In the latter atuatmp they will
gt;rg\{;)ombre ral’)idly than in the cold creeks, although their

rival is less.
Chan;xe g(f}féjcl{:;;ze}oll these fish, based on polygons and scale

readings, 1s as follows:

June 4-18 July 2-27 Sept. 8
Average Average ‘ A\eg‘.m'ge
length in inches|length in inches|length in incheg
! 2.3
Trout in their isziylt“ar ....... 'f 1.8 el -
0 gl o L0 7.1 71 71
R 2ot LR {8 5 10.2 10.6
SO LA Bk € s R 14.2

The large trout from Wolf Lake fall very m}celﬂy mrf[)‘l;[:;
oups (ﬁgu?e 3) with modes at 10.0 and 13.:3 inches. Thel§
grobgbly represent fish in their fourth and fifth yeavrs—ln. ping
girvely though the scale reading indicates some overlapp
en the two groups. el " .
betw'(i‘wo very large trout from Lak.e Nipigon, 2‘.:{‘)‘21151 “3
inches long, had scales which indicated they were
7 car of their growth. .
Sever}l:cgeyeLV'idence at hand seems to show that §p(.ci\i£ txiery
increase in length at about the same rate in “t”:;m o
different types of habitat: a cold C/zam‘ po.nd,, .aracye e
water river, and a Laurentian lake. Their averag
August 1 is as follows:
2.0 inches, 0.05 ounces

Tro‘l:‘t i‘r‘l tl‘l‘dr ﬁrrsz‘;ndye?‘r 4.8 inches, 0.7 ounces
e ifxird “ . 7.5 inches, 2.5 ounces
B fourth “ : 10.5 inches, 7 ounce§
L ] * : 13.5 inches, 15 ounces

oup
Sl T
The actual size of individual fish w1tl?1n La-(:}‘;nraﬁ)!c e
aries between wide limits, so that there is conside

v
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ing between adjacent groups in every case, except, prob-
between the first two. This rate of growth is rather
; trout in the small streams of

Foop

A number of authors have interested themselves in the
ural food of speckled trout in American streams and lakes,
Clemens et af (1924), Clemens (1928), Embody and
n (1924), Greely (1926, 1927), Harkness and Ricker
» Hildebrand and Towers (1927), Juday (1907), Kendall
ence (1927), Leonard (1927), Metzelaar (1929), J. G.
am (1903), P. R, Needham (1928, 1930), Pearse (1918),
(1930), Rimsky-Korsakoff (1930), Smallwood (1918),
hite (1930). Clemens, in his paper of 1928, includes a
of those works which had appeared previous to that
Of the remainder, Greely (1927) and Rimsky-Korsa-
1930) deal with only a small number of specimens, taken
a study of the entire fish fauna of a watershed,

R. Needham (1928) compares the insect food of 147
Principally Salvelinus fontinalis, taken in a small
1 with the insects caught in a drift net set in the same
The numbers of individuals of the various orders of
€ and terrestrial insects were much the same in the
nachs and in the net, the principal exception being
Case of Trichoptera. This fact suggests that troyt
most of their insects when they are adrift in the
either upon or below the surface of the water,
- (1927) examined the stomachs of ten large speckled
m [ac [ 5 Péche, Quebec, and found that their food,
ly aquatic insects, was very similar to that of the
dace (Semotilus atromaculatus), and shiner (Notropis
) from the same place. Metzelaar (1929) lists the
€h contentg of 411 speckled trout, 191 brown trout, and
¥OW trout, all more than seven inches long. He finds
OWn and rainbow trout turn from an insect to a fish
'€n they reach nine inches of length, but that this
is not SO pronounced in the case of speckled trout,
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which are more apt to take crayfish as they gr(l){;\: larger.
P R Needham (1930) tabulates.the foods of specf ed troyt
in' str.eams near [thaca, N.Y., durt_ng every rr‘lonth' oalthe vear,
He finds that terrestrial foods (including m}agllr;te Qﬂquéltxc
insects) exceed aquatti)c species Egzllgrézigz dc;l:;?fq thedi:ilszzlr_
ut are quife ; gt
?rilfntilzlsr.ly I?ilrlltalilr?f,n’\&fhite ( 1930) has reported ‘upon ftthe chm_
tents of the food canals of thirty-one fry taken SOO? Et].h c;; hﬁﬁ
rose from the spawning beds, and. before ARy o 1 (; rh.a
bed the yolk-sac. Two-thirds of the food of these
2rlrE)isnotfte fish consisted of chironomid larvae; copepods were
neXt’i‘rlll lmngtzgget'abulated by Harkness and Ricker (1029)
and Ricekgl (1},930) have been incor.porated ingo tlhetpz;]e?E;;
ies of papers. In all, about thirteen hunc rfzc db‘ 0.1 f
;‘;r‘:::s boeen examined by the auth<_)r. hThfse reu‘i)(r)r;pi;r-:_ﬁl?;
tl:le most part set forth in .tal.)les in theb x:jo} ?)(E ,WMC; ing
papers, along with a description of the ?Cgses water
which each group was takc.n and, in so.mt . : Jood &
iate iscussions are there to be found o .
zcilslsaorf;eltg(fl dféz}tlejésogated with increa;e il‘l.SlZC, and with the
change of seasons, in several types of habitats.

List or Trout Foobs

; I ) o OF
The following is a Completq list of materirals (f;:lcelﬁsg;‘m
parasites) found by the author in s_tomach’s o Ls)pcn e
In many cases, \\fell—preserve.d specimens I.L-l\(;l f(, Co-bperated
to specialists for determination. 'Yl“hose W }}(_). T}at\-c S
in this manner are: Secdgw\\-. H. _\} lf;a-l i:;;to-;’nostrﬂca
Branch, Department of Agnculture_‘, Ottam‘a, = Soven
—Dr I’) S. Rawson, UnivcrsityPof ;?Ska’\t;lfw?};ﬁversity ;i
; insects—F. P. Ide, M.A., . Ly
opterat %ndogf)ﬁ:fcalibf)trt.b . M. Walker, Universtty ;)inzg
T?’lrg::l' CI)riet-eroptera—-G. Stuart \’\"z}liey, M.A,, I___)epag;clld nl
ront ’1 » Ottawa: Pisces— Professor J. R. Dym ) Yi('leﬂ'
Ag“_CU tufr&f‘ror;t() : Terrestrial insects have not bet,nv“;{ o
V'CI'Slt%’ : dof'lmilé/ The author also wishes to ackn(g chet
o )(?ytzrrllce ‘of Mr's. E. Spaulding Skelton, B.A,, a‘rlr .
;(r?:r:f)ilrss of ‘the Ontario Fisheries Research Laboratory

the organisms listed. Species are classified as abund
guent, occasional, or rare, in order of decreasing
1f no qualifying statement follows an item,

Pebbles and limy concretions.

A

ish-hooks. Five were found altogether.

~ of the hook was partl

~ (1931) records a similar o

-
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Short notes on frequency of occurrence follow most of

ant, fre-
importance.
it iIs rare.

TRASH

Occasionally attaining g
weight of one gram.

of dead wood and bark
The foregoing material
larval cases; in this con
stomachs.

OW cone galls

scale of a gymnosperm

s often form part of caddis
dition they frequently occur in

The occurrence of
one of these might be of interest to physiologists as illus-
trating the relative acidity of different parts of the
stomach. It had evidently been in the stomach a long

- time, probably a year, and was lodged with the hook in

line with the curve of the stomach. The upper portion

y corroded away, the centra] part
of the shank was almost eaten through, the point and

barb were not diminished in thickness. [t may also
interest anglers to know that when a fish escapes with
the hook, it does not necessarily die at once. Hurst
ccurrence in the case of the

brown troyt (Salmo fario)

VEGETABLE MATTER

- Nostoc coloities
e )

Sp'lrogyra. Occasional, usually in ponds,
Ygnema. Rarely with the preceding.
Ougeotiq
iatomg

hara. Fregp SPrigs are occasio

nally eaten, frequent
as a component of caddis cas

e85,
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Leaves of vascular plants
Potaniogeton. Occasionally forms part of caddis cases:
otherwise rare. '
Radicula Nasturtinm-aqualicuimn
Carex and grasses. Leaves and stems rare.
Thuja occidentalis. Occasional.
Tsuga canadensis
Larix americana
Picea alba
Fresh twigs of cedar or de
stamens of Angiosperms
Seeds
Thuja occidentalis
Carex. Occasional;
Glyceria nervata?
Ulmaus americana
Compositae
Nymphaea advena.

found only once elsewhere.
fruit of the waterlily breaks up, freeing the seeds

which float at the surface of the water. These are
roughly ovoid, about 4 X3 X3 mm., and pointed at
the micropylar end, to which is attached a soft,
pulpy mass. In late July and early August these
were present in trout of all sizes over four inches in
the Mad River. Although the pulp may be
digestible, the seeds are protected by 2 hard,
shining integument and invariably
the alimentary canal uninjured.

ciduous trees. Occur rarely.

usually covered by perigynium.

Frequent in Mad River trout;
In midsummer the

ANIMAL MATTER

Polyzoa
Plumatella.

Oligochaeta
Lumbriculidae
Tubificidae
Earthworms used as b

Statoblasts; ‘rare.

ait frequently occur.

pass through
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tto‘d:a. The author has been unable to distinguish free-
L living nematodes, which would be classed as food
i organisms, from the abundant parasites.
ordiacea. The one _specimen certainly identified was
apparfently within a cricket’s body when ingested
i Paltaswes of aquatic larvae such as Stmulium and'
 Chironomus may also belong here.
inea
Haemopis plumbeus. Occasi i

. s. casional in Mad Riv ut;
. not f_ound elsewhere. s
Unidentified leeches found occasionally
-1 ‘
ocera
: -Daphnm: Occasional in trout {rom Laurentian lakes;
| rare In Cha,{'a _ponds. The only species i({entiﬁed
. was D. longispina. i

*Szmocephalus. Of:casional in some Chara ponds

! gixgzgus Occasional in fingerlings -
Leptodora. Abund ' a i
ey ant from deep water of Laurentian

'

_ Frequent in small fi i

: ngerlings.

_ ?;ﬁwcanlz?ptus. Fr.equent in small fingerlings.
§° a. Frequent in small fingerlings.

Rare.
Rare.

_ncasellus tenax.
ellus communis.

narus limnaeus Qccasi
; A S1011
s ¢ 0 ey al from one Chara lake,
i eﬂa 4 3 I

Stk?ﬁck&?’bockﬁ L aken occasionally from
.ahno all waters; abundant in one Chara lake.

Tago  septemspinosus(?
| SBerkeIey Needler. j
St. Lawrence.

barus bartonii
Y robustu
- Streams. -y

Determined by Dr. A.
From north shore of Gulf of

Frequently from stony
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Cambarus propinquus. Frequently from slow streamg

Diplopoda (millipedes). Rare.

Chilopoda (centipedes). Rare.
Aquatic Insects. Unless otherwise stated, all records refer

to immature specimens (larvae or nymphs).

Collembola
Poduridae. Adults; rare in small fingerlings.
Ephemeroptera
Ephemeridae
Hexagenia. Occasional, chiefly from lakes, al-

though two species, H. viridescens and I1. recyp-
vata, were taken from slow streams.
Ephemera cf. simulans. Nymphs and sub-imagos
abundant in a slow river; imagos rare.
Ephemera guttulata. Rare.
Baetidae

Leptophlebia. Rare.
Blasturus nebulosus. Imagos, especially females,

frequent from some slow streams.
Blasturus cupidus. Frequent, like the last.
Ephemerella. Frequent from some stony streams.
The only species determined was E. subvaria.
Imagos rare.
Caenis. Qccasional; slow stream.
Callibaetis. Frequent from some Chara ponds; also
Lac Cassette; imagos and sub-imagos rare.
Baetis. Occasional or frequent in stony streams.

Baetisca. Rare.

Heptagenidae
Siphlonurus. Occasional; slow streams and lakeﬁci

Ecdyonurus lripunctata. Nymphs; sub-imagos an
imagos rare.
Ecdyonurus canadensis. Rare.
Ecdyonorus sp. (fusca group).
Epeorus hwmeralis. Rare.

Odonata i _—
Zygoptera. Imagos rare; nymphs occasional, inclu

ing Agrion aequabile.

Rare.

) Anisoptera
- Imagos
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Sympetrum obtrusum. Rare.
Aeshna sp. Rare.
Nymphs

Aeshna umbrosa. Occasional.
Gomphus exilis. Rare.

" Libellula? Rare.

Plecoptera

' Perla. Nymph i

Alloperia? R‘lfe.a“d el
Isoperla., Rare.
Nemoura. Imagos; rare.

roptera
Stalis. Rare.
Chauliodes. Rare.

Rare.

Mystrophora americana.
 Rhyacophila fuscula. 0
ydropsychidae.
ilopotamidae
Philopotamus.
Chimarrha.

Rare.
Rare.

Ls?idostoﬂm. Rare.
tcrasema(?) Rare.
- Helicopsyche.,
Molannidae
olanna
toceridae
%cetvzis
- Mystacides sepulchralis
:. Setodes » From Lac (fa

Leuctra. Nymphs and imagos rare.

Rare.
ccasional,

Frequent from stony streams.

Occasional.

Frequent from Mad River.
ssette.
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Phryganeidae A
Phryganea. Larvae generally distributed, but not

common; pupae and imagos rare.
Neuronia
Limnephilidae. Undetermined larvae,
adults, frequent.
Limnephilus. Abundant from Chara ponds.  Ima-
gos of Limnephilus (sp. 34 of Dr. Betten's
manuscript)—abundant from Mulmur Lake.

Stenophylax scabripennis

Halesus guttifer. Occasional.
Hesperophylax designatis. Cold streams.
Neophylax. Qccasional; stony streams.

Heteroptera _
Corixidae. Adults and nymphs frequent, especially

from Chara ponds. Include the following species:
Palmacorixe nana. Frequent from Mad River.

Avrctocorixa modesta. Frequent.

pupae and

Avrctocorixa atopodonta. Rare.
Belostomatidae
Belostoma. Adult rare.
Notonectidae .
Notonecta. Adults occasional.
Veliidae
Rhagovelia. Rare.
Gerridae. Occasional.
Diptera ' ) y
Tipulidae. Larvae occasional, imagos rare, incluc ing
Antocha. Occasional from swift streams.
Tipula. Rare.
Psychodidae. Pupae rare.
Culicidae. Larvae and imagos rare.
Corethridae ) "
Corethra. Occasionally from Laurentian lakes.
Ceratopogonidae

Culicoides. Occasional in small trout.
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Chironomidae. Abundant from practically all types
of waters. Most often taken in the pupal s%ate,
}Dut quite commonly in the larval, and occasionally
in the imaginal condition. Chironominae are

~ commoner than Tanypinae.

- Simuliidae

! Simuh_‘um. Larvae and pupae abundant from

_ :%wxft, soft waters; occasional from hard waters;

g g imagos not uncommon.

E Stratiomyidae

1 Odontomyia. Rare.
~ Leptidae
- Atherix. Frequent from Credit River.

i\Efmpidae
Rhamphomyia? Occasional.
One larva found, resembling Eristalis.

Haliplus. Adults and larvae occasional from
) ponds.
i Berosus. Rare.
tiscidae. In addition to those listed below, large
adults of several species were taken.
Hydroporus. Larvae abundant, adults occasional,
frox_n some ponds.
Tropisternus. Rare.

Dytiscus. Rare.

Rare.

: Rare.
: vsomelidae
leacm Adults rare.

Iyl
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Terrestrial Insects. Unless otherwise stated all records refer

to adult specimens.
Orthoptera
Acrididae. Occasional.
Tettigoniidae. Rare.
Gryllidae. Rare.
Thysanoptera. Occasional in small fingerlings.
Homoptera
Membracidae.
Cercopidae. Frequent.
Cicadellidae. Frequent.
Aphidae. Occasional.
Heteroptera
Miridae. Rare.
Nabidae. Rare.
Pentatomidae.
Corimelaenidae.
Lepidoptera
Geometridae. Larvae occasional.
Other families are doubtless represented.

Diptera
Cecidomyidae.
Bibionidae. Abundant

localities taken in September, 1928;

other times.
Asilidae. Rare.
Dolichopodidae.
Syrphidae. Rare.
Muscidae. Occasional.
Scatophagidae. Rare.

Coleoptera
Carabidae.

Occasional.

Frequent.
Rare.

Occasional.
in stomachs from several
occasional at

Rare.

Occasional.
Staphylinidae. Frequent.
Coccinellidae. Rare.
Elateridae. Occasional.
Lampyridae. Rare.
Scarabeidae

A phodius fimetarius. Occasional.
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A phodius spp. Frequent.

Diplotaxis. Rare.

Cerambycidae. Of the tribe Lepturini; rare.
Chrysomelidae.  Occasional, including Leptinotarsa
decemlineata.
Curculionidae.
Jymenoptera
Tenthredinidae. Rare.

~ Ichneumonidae. Occasional.

b (;halcidoidea. Rare.

Formicidae. Frequent, often abundant; winged and
~ wingless forms are about equally common.

- Vespoidea. Rare.

- Sphecoidea. Rare.

~Andrenidae. Occasional in one group of stomachs.

\ Bombidae. Rare.

d:j TWSO rpc?jor divisions of this class were represented.
eida.  Spiders were occasional, from a great vari
f localities. ¥ I
acarina. Occasional, usually from static waters.
hey commonly occur as adults, but nymphs have
% 1?1: fotund. hThhe following species taken from these
stomachs have been determined and

oy Marshall (1929): T
4 Lf:*berzia porosa
-~ Limnesia histrionica wolcotti
: Hygrobates longipalpis

H‘_}lgmbqles neodctoporus
‘% wona mnterrupla
Pionopsis latilamellis

Frequent.

- Pisidium. O :
. 1 mens,. ccasional. Abundant in a few speci-
- Musculium. Ra
; o i
~ Sphaerium. Rare. dipat e suly,
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Gastropoda
Lymnaeidae
Lymmnaea stagnalis. Rare.
Stagnicola? Occasional.
Planorbidae
Helisoma antrosus. Rare.
Gyraulus sp. cf. parvus. Occasional; in ponds
sometimes abundant.
Physidae
Physella gyrina. Abundantly or frequently from
most Chara ponds.
Physella sp. Rarely from streams; some of the
pond specimens may not belong to P. gyrina.

Valvatidae
Valvata tricarinata. Rare.

Pisces. (See also the list to follow.)
Salmonidae (Trout, etc.)
Salvelinus fontinalis. Only three instances of
cannibalism have come to the author’s notice.
It is doubtless much commoner when the
trout are crowded, as in some hatchery ponds.
Catostomidae (Suckers)
Catostomus commersonii. T'wo specimens.
Cyprinidae (Minnows)
Semotilus atromaculatus. Occasionally from Laur-
entian lakes or the larger rivers.
Notropis cornutus. One specimen.
Notropis rubellus(?) One specimen.
Ameiuridae (Cat-fish)
Ameiurus. One specimen.
Percopsidae (Trout-perch)
Percopsis omisco-maycus. Three specimens from
one stomach.
Gasterosteidae (Sticklebacks)
Eucalia inconstans. Occasionally from ha
streams and ponds.

rd-water

Y
A
{

C 00 ayth
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~ Percidae (Perch)

Perca flavescens.  Occasionally from Laurentian
lakes.

Cottidae (Sculpins, muddlers, or miller’s thumbs)

These fish were taken more frequently than all the
rest together.

Cottus bairdei. Frequently from hard-water streams,

Coitus cognatus. Unidentifiable specimens of Cottus
were occasionally taken from waters where this
species, rather than the last, is known to occur.

's.

Eggs of Salvelinus fontinalis.  Eaten in large
numbers, during the spawning season.

Eggs of Eucalia inconstans. Two eggs were taken
along with a fish of this species.

Eggs of Cottus bairdii. Two trout from the Mad
River had eaten masses of eyed eggs identical

in appearance with those of this abundant
species.

3 .
~ Plethodon cinereus. Reported by a reliable ob-

server.

- Rana. One adult specimen was found in a large

trout.

=l
8 Rana clamitans? Tadpoles doubtfully recorded
e from two stomachs.

Colubridae. A snake was found in a trout seven inches

16323 taken from a small stream near Bonfield,
HJ rio.

VERTEBRATE Foops

1ar Interest in the vertebrate food of trout and of

eral, has alwa}fs been strong. The follo(ving list
hli;&,hbeen compiled, to include all species of verte-
: ave l_)een found in speckled trout stomachs.
Ority 1s quoted, the observation is the author's



VERTEBRATES RECORUED FROM TROUT STOMACHS

Locality Authority

Species

76

Fish
Leonard (1927)

Labidesthes sicculus (silversides) Lac la Péche, P.O...........

Eupomotus gibbosus (sunfish)................... Clear Lake, NY............ Smallwood (1918)
Northern New York. .. ... .. Sibley and Rimsky-Korsakoff (1931)
Percina caprodes (log-perch) . .. ................ VB RIRAIT . vl mis wie s Metzelaar (1929)
Hadropterus maculatus (black-sided darter). .. ... NERIREE . o oy m L e T s Metzelaar (1929)
Paros Ravescany (perchilci n o s ia ntoaan £ 18 b Mk ans oS s Metzelaar (1929)
Algonquin Park, Ont... ... ..
Northern New York........|Sibley and Rimsky-KorsalkofT (1931)
L VAT, s L e Ly 115 S S e e B Mear Iehaca, M. Y. ... 0 e P. R. Needham (1930)
Michigan..................|Metzelaar (1929)

Grey Co., Ont.. ...
Lake Nipigon, Ont
NERIgagE o SR s sl e
Dufferin Co.,Ont.. .. .. ... ..

At Clemens et al (1924)
Metzelaar (1929)

Cottus cognatus (sculpin)

I'ich Eggs

SEERRAS TOREERBIES: < 5o v b i £ g SRE T iy Hildebrand and Towers (1927)

White (1930)
P. R. Needham (1930)

IYish Lake, Utah!
Forbes Brook, P.EL........
Mear Tthaca, NNY. ...\ s
Grey Co.,,Ont.. .....ccvuvnn
Grey Co., Ont
Dufferin Co., Ont

Cottus bairdii

Eucalia tuconstans
Amphibians

Ambystoma jeffersonianum (Jefferson’s salamander)

FPlethodon cinereus (red-backed salamander)

100N ], aaTIDAAS J0 SAIANLS MEAMDDY

P. R. Needham (1930)
Reported

Near Ithaca, N.Y
Dufferin Co., Ont

Eurycea bislineata (two-lined salamander). ... ... Near Ithaca, N.Y...........|P. R. Needham (1930)
MG En, g o i e Algonquin Park, Ont........
Reptiles
Colatbridoe (nake) . oo vuiin vmmain st s s s Dist. of Nipissing, Ont.......

and Towers are undoubtedly those of the

Muskoks

Salvelinus oguasse (blueback trout)

............. Rangeley Lakes, Maine Whitne
, Maine . , . .. \ vy (1900
g:::;w mardax {sme];? ....................... Rangeley Lakes, Maine. . . .. Whitney (1900;
omus commersontt (sucker).. ..., .. . S R Metzelaar (1929)
Oneda Co., NV, oo . Clemens (1928)
Algonquin Park, Ont.. .. ..
Northern New York. ... ... Is; i
Chrosomus erythrogaster (red-hellied dace).... .. .. Northern New York. ... .. . S:ft;i:;" erllc(ii giﬁ:iz:ggrr:igg 8323

Margariscies margarita (Leuciscus carletoni) Clear Lake, N.Y

HNorthern New York. .. .

... |Smallwocd (1918)
-+ -|Sibley and Rimsky-Korsakoli (1931)
Metzelaar (1929)

: - ..../Clemens (1928)
Algonquin Park and Dufferin

Semolilus atromaculatys (horned dace)

=
=
e
Y
=
g
[3]
o |

i SEaaat o s =
kinichthys atronasus (black-nosed dace} ... i Michigan.. . ... .. Metzelaar (1929)
E: Oneida Co., N.Y...... ... . :
Rhinichthvs cataractae (long-nesed dace). ... .. . Michigan ; S:S:;ﬁlgzg%)
gech et el ) PR (1 T
Notropis cornutus (shiner) .. ... .. . . .. Gl e DO e S Metzelaar (1029)
Northern New York. .. .. .. Sibley and Rimsky-Korsakoff (1931)

Notropis rubellus? (rosy-faced minnow).......... Algonquin Park, Ont

Lnoyay, AATADAIS J0 SUIaNIS SAUNOIY]

fybognathus hankinsoni (Hankinson's minpow). . .
Amemnfs £p. probably nebulosys (catfish). ...
Percopsis omisco-maycus (trout- BERCRY S i
Pungitius pungitius (nine-spined stickleback)
Eucalia énconstans (five-spined stickleback)

Northern New York

Lake Nipigon, Ont.. ... |
Muskoka, Ont

-|5ibley and Rimsky-Korsakofl (1931)

- \Algonquin Park, Ont, ., ..
.IClemens et al (1924)

Clemens ef al (1924)

Grey and Dufferin Counties,

Ont

<6
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own. Dr. Carl L. Hubbs has kindly supp%ied a list of specifie
determinations of the fishes mentioned in Dr. Metzelaar'g

paper of 1929.
PARASITES

In connection with the food stu.dies,_ records have been
kept of the parasites found in the digestive tracts of almost
all the fish examined. Unfortunately, the specimens hav.e
not been examined by specialists, so .that only a gross classi-
fication is possible. External parasites do occur, but most
of the parasites noted by the author have been mrthe fo_od
canal or its diverticula. Qut of the many hupdmd fish }\-’hu:h
have been eviscerated, not one 'Contamcd Nematoda in the
body cavity—a condition which frethently_gccurs, for
example, in the whitefish (Coregonus clupeaformis).

TREMATODA

Small distomes, about two millimetres in length, were
obtained from the intestines of six specimens of trout about

six inches in length, taken in midwinter fr.om a larf?rff h~ar§1—-
water spring. [n number they 'flverage.d eight I)ar?blj[?dpes
fish and were in some cases associated with a few n't,_xlna. L:;gil)-r
They have not been found in other trout b_ut mig ;t. fn g
have been overlooked. A stickleback ta}(er} n _]uly} r{ince 3
creek below the spring had parasites of similar appears

its stomach.

P. R. Needham
stomachs of stream trout ta :
They belonged to the species Crepido
Allocreadium lobatum.

in the
cember.
i anc

(1930) found many flatworms
ken in October and De
stonunt cormitt

CESTODA

ntly found in the py
of large trout take

loric caeCds
n in larg®
Typical IOC?;::
and Woll Laks
nc Sabl@

Tapeworms are frequen
duodenum, and upper intestine | il
streams or lakes of the Laurentian cotmt..rvy.
ties are the Oxtongue River, I’c-rt.a\_\-'a\'.ra Rl\ior‘[j] i
all in Algonquin Park; Lake Nipigon, and the bl

RICKER: STUDIES OF SPECKLED TROUT 97
River, P.Q., along the north shore of the Gulf of St. Lawrence.
The worm is usually anchored at the tip of a caeccum, while
ts body grows down it and into the lumen of the intestine.
'n some cases they are so numerous that the duodenum would
em to be completely blocked; yet these fish show no signs
f noxious effects externally. More often they are present
1 more moderate numbers; fifteen per fish would perhaps be
n average number for all fish found to contain them.

Typical tapeworms were not found in trout from the hard-
rater lakes and rivers of southern Ontario. However, one
arge specimen from the Beaver River had in its stomach a
estode 3.4 centimetres long, which resembled Ligula in
ippearance. [t may have been the parasite of a small fish
vhich was found with it, though the two were not in any way
nnected when the stomach was first examined.

NEMATODA

Roundworms are easily the commonest parasites of
ckled trout, being found in specimens from every type of
ibitat. Individual streams and lakes vary greatly in the

sible at present to correlate this with any particular
ivironmental characteristics. They are, however, much less
€quent in the Laurentian lakes than in hard waters, and of
 Jatter, those of higher temperature and far from the
am sources contain the most heavily infected trout.
ch of the tables of stomach contents in the two accom-
lying papers contains a record of gastric nematodes.
'-Most of the nematodes found are very slender, from
to forty millimetres long and not more than 0.4 mm. in
neter. When preserved, they are found to be variously
. or often, as Kendall and Dence have noted (1927),
Aty coiled like a watchspring. They are usually found in
Stomach; when occasionally they are in the intestine, it is
*YS near the pyloric end. Infestation may begin early in
fe of the fish; specimens only two inches long and not
than six months old have been found to contain a
ot these parasites. Older fish are sometimes very heavily
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attacked; several stomachs contained over five hundreqd
medium to large-sized specimens. T .

Another type of nematode parasite 1S much larger in
size: usually about thirty millimetres long by 1.0 mm. broad.
1t occurs most commonly in the upper part of thc intestine,
rarely in the caeca or stomach. Not more than six specimens
haved been seen in a single host. It was found in trout from
the Beaver and Noisy Rivers—both hard-water streams, and
rarely from Wolf Lake. |

E)ne trout examined was host to several hundred para-
metacercarial roundworms of the family

1 bably
sites, propabiy pe

Strigeidac. They appeared as black dots on the skin.
Hunter and Hunter (1931).)

ACAI\'THOCEPHALA

In speckled trout, Acant}}ocephala appear to be exclu-
sively intestinal parasites. lee_ces‘rodes, tl}efff I'jlrle{ comc{
monest in soft-water lakes anc.l rivers, e.g., Wolt La e:jarll1
the Petawawa River in Algongquin Park, Lac C assgttedap tnz
Blanc Sablon in Quebec, but t-hey h.ave been f%)un in }?ere
limy southern stream, the Noisy River. In d\\atlers \:Ome_
both cestodes and Acanthocephala are foun ,f t}1e3£he .
times occur together in the same host; morc o tu;1 }lroric
not. In the former case, the tapeworms.occupyht‘ e gaz,tine,
region, the Acanthocephala the lower region o‘f t Lt;rl e
though left to themselves, the thorn-heads seem \ rcppartic-
more anterior situation. In Lac Cgssette thffy “lt;een -
ularly common, over a hundred specimens having s

i milli-
from a single fish. In size thcy average about thirty v
metres long and 1.4 mm. 10t diameter.

Only a few ©
specimens examined had their probosces extruded.

HIRUDINEA

During October and _’November, trOUthk}?:ve
spawning run from certain hard—waterr po R
leeches attached to them. These arc ofte? sc&o o
the fish is stripped, and transfefred on egigsy 0 aeeks un
troughs, where they live sometimes for severa
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~moved by the man in charge. Alcoholic specimens sub-
' itted to Dr. .]. Percy Moore were identified as ‘‘Piscicola
_'._functatar (Vernll_) (?Young)”. On November 3, 1928, some
- of the fish running up from a certain lake bore as many as
ur of these parasites; others had none; the average for all
y was 1.4.  One preceding season the fish were said to have

CRUSTACEA

.A parasitic gopepod, Salmincola edwardsit in all prob-
ability, was not infrequently found on trout from northern
kes. Itoccurred on the dorsal, anal, pectoral, or pelvic fins,

REPRODUCTION

4 _The following notes upon the spawning behaviour of
peckled trout are compiled chiefly from observations made
t the Mad River and the ponds of the Waylington Hatchery.
- Information about the spawning of trout in Lake Nipigon
as been furnished by Messrs. A. W. McLeod and William
e nefick, of the Ontario Department of Game and Fisheries.

TIME

. In southern Ontario, speckled trout spawn in the fall of
year, from about October 15 to December 15. At the
: River, spawning was well under way on October 20,
9 ;:iillld from November 11 to 20 it was in full swing. At
o “t‘ieiome of the _females taken were completely spent,
i extrug Ic‘iot. yet ripe. All the males examined at this
W e ripe milt on pressure, a fact which suggests
B mai’eal e sgxual!y active over a much longer period than
B S. ~Even in early January, one of five males taken

Considerable milt left. Farther north spawning occurs
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somewhat earlier in the year: frgm October 10 to Il\T,OVCr{lber
15 in Lake Nipigon, and beginning at least as early as Sep-
tember 25 at Kowkash (Mr. Harry Overholt).

gpawning trout. At Waylington the au
trout at the foot of a fall jump re
inches in an effort to surmount th

thor has observed
peatedly as high as sixteen
e barrier.,

SIZE
PLACE
For spawning purposes the trout congregate on redds,
spawning beds, which are often situated in places where
?gw F())r no trout are found during summer. In streams the-_y
are in spring pools, in river-bed springs, or mo?e rarel}}l/ in
arts of the river which lack springs. Most of tle_ soat”[,m
pond fish ascend tributary streams, but a te\jv spawn in shallow
E-'ater in the pond itself. Many Laurentian Iakesllhaye no
such suitable tributaries, so that their trout must a I:[ir;‘lf}llr;
in the lake. In Lake Nipigon the large trout do not en 3
rivers, but spawn on gravel beds, close to shore, and in water
’
: two feet deep. : v Lo
WbOU; typical spring pool near the Mad I'{lvehr w as_,dtcxlxldw llz}}lr
i i ive feet deep in the mi e, w
ight feet in extent and five _ L5 ;
ivgter welling up at a rate not greatgr hhag (t)tl ;uffl?ﬁéta%ed
i 7 f mud and the botto :
second. The sides were o deeian’
table is. A few trout were spawning
vegetable debris. #a S
N t contained a
ctober 20; on November 18 i o
gr\;eotrout of all sizes; its normal summer p.opulatlo?e lthen
more than ten small trout. River-bed springs r}qoing e
have coarse marl or gravel bottoms. In them spaipﬁle L
place at depths of fifteen inches to ﬁve.feet.b o
swept bare and white by the.tI‘Ol'l_t hove_ruﬁg ?rac‘)/\d O;‘ w
River spawning occurs in riffles wit g,b v O
bottom. A few nests have been found just abo

The smallest trout to engage in breeding activities are
between five and six inches long—a male 9.6 inches long was
the smallest captured. This means that most trout do not
-f,..-; until the third year of their life. There is no known
pper limit of length or age at which sexual activity ceases.
n the Mad River, the males seemed to average about an
ch shorter than the females on the same redd.

~ In southern streams and ponds all speckled trout more

Y s long at the spawning season

fan seven and one-half inche
ere found to be sexually mature. In the Laurentian lakes
€y appear to mature at a rather larger size. In Lac Cag-
te the average size at the time of first sexual activity is
more puzzling. Two male

ne inches. Wolf Lake fish are
s long, taken in August, were

Ut more than thirteen inche
usly not ready to breed in the
two others barely ten inches lo
Of thirty-two fish taken there, 9.4-14.4 inches long,
Yy were ready for reproduction, eight unready, two
! tful, and two had diseased ovaries. These facts account

e belief which prevails among some guides, that the
't 1n such lakes spawn only every other year.

-
rings are IS Trout f,rom streams and ponds have al] the colours of
ik o . g b‘\yhgriri?r)s such as dams Dody br_lghter and more intense at spawning time. In
oy S ek G € sides become 3 brilliant red, almost scarlet, the
A ing grounds speckled 1S dusky, spots are bright and distinct, and the fins have
et iame o o .Spa‘};?m%niggl;c;tions' Som}f’ Waltcf Subl_“largmal ray—anteriorly on the pectorals,
- bl - »and ang
ill undertake very considera bt
gxci)lL(lets \t‘v}ie[y travel for several miles up small brooks

audal, and anteriorly on
Along the back on either side
_ ight grey line, while between these
€ red band of the sides, the shoulders are quite dark,

ve
e ioned abo
springs at their source. The spring pool ]mcenitriodepth, 3
;I;d an outlet only a foot wide,.an inch or less prdmaart
twenty feet long, yet through it passed a gre
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with vermiculations obscured. Eemales are not so distinc-
tively marked but are more k.mlhgnt than USUZ.).I.

Another sexual peculiarity 18 observed in the larger
males. The point of the lower jaw becomes narro\\-:e(_i and
turned up while its more anterior teeth project prominently,
This change is, however, not nearly so conspicuous as it is in
the salmon.

THE WATER

The time spawning takes place is probably c.iependent to
some extent upon water temperature, though der:Ct experi-
mental evidence of this is lacking. In the Mad Rl_voer region
the temperature in spring pools was found to l?e 7°-8 (, in
the stream 2°-9°C., and about the river ‘ped springs all inter-
mediates should occur. The hydrogen-ion concentration in
the springs was pH 7.2, as compared with 7.8 in .the r1'vm;;.i
The importance of an adequate oxygen supply is IHUStrc}md
by a comparison of two springs which flow into Dc'>gwoo(i
Creek, a tributary of the M ad River. These two are 51‘§ualte
within fifty yards of each other and are almost 1dent;c1czz as
regards surroundings, diameter, deptb, nature of fotﬂor\:'lr,
temperature, hydrogen-ion concentration, volume © fo'é
and accessibility. The first, with an oxygen Conteflt ol On
parts per million, contained about sex.'er.lty-ﬁve §p%\¥_r(;1 ng
trout: the second with 4.7 parts per m1ll1.on' was devot 4
fish life. This difference, 1.2 parts per m}lllon, is n'Otv'tV 12;_'
great, but it should be noted that the respiratory actniln ythe
the large population of trout had reduced the figure

case of spring number one.

OVIPOSITION
ade on the Mad River:

ds by about three to
al activitys
Spawning

The following observations were m
males outnumber females on the redd e
one, owing doubtless to their longer period othsmu
but during oviposition only two fish are toget er.limg i
takes place throughout the day, from ez}rly mo'rt o be
down. At any given time only a few fish on a"u ¢ he pos
actually breeding. When in the mood a male will t&
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‘:aession of a limited area and drive away all other males
~ gmaller, and even some larger, than himself. If a really big
,':-o.rle appears, he hovers near by. This pugnacity is accen-
tuated if a female comes to lay eggs, and for this reason he is

which they mate.

- In ovipositing, the females turn quickly on either side,
- give two to four flips of the tail, and the eggs are shot out.
The male, if not chasing other fish, stays close above her. It
s not certain just when the milt is usually extruded; on the
only occasion it was seen, it was fifteen seconds after an ovi-
position and about eight inches downstream from the female.

srobably much longer, the female depositing eggs at intervals
three seconds to five minutes. Usually several extrusions,

All the time they are on the bed both male and female are
very restless, and their constant turning cleans all silt and
d bris from off the gravel. The eggs fall to the bottom when
the female has laid them, and the author did not observe that
the spawning pair took any further notice of them. White
{ 1930) has described the motions of the female trout in cover-
Ing eggs with gravel; they resemble closely her actions at the
time of oviposition, as seen in Ontario streams. All the eggs
recovered from the Mad River seemed to be buried a short
distance in gravel or vegetable debris.
|
EGGS
The number of eggs deposited by a female varies, of
~ourse, with her size. The total number of eggs of fish from
#Tlous localities was found by counting the number in a
i all part of an ovary, then comparing its weight with the
b al weight of the ovaries. All counts were made of fish
_.en later in the year than August 1. The smallest number
] eggs fognd was eighty, in a fish 5.1 inches long; the largest
98 5,630, in a twenty-two inch trout taken from Lake
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Nipigon. The number of eggs in a fish of any particular sj,a
vafies gr.eat]y the upper limit being about twice the lower_-

Titcomb (1897) has counted the numbei of eggs ip
twenty-nine trout from a Vermont lake, ‘Faken 1§ovember 26,
1896. This information has been comt_)meq Wltlh tlj.l':t_t f_mm
Or;tario in the construction of the graph in figure 4. itcomhb
notes that “‘some of these trout had apparently dropped part

i i sel d”.
eggs before being capture = | .

i th’?;e Zfze of the eggs when spawned also varies consider.
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from 3.5 to 5.0 mm. in diameter, the larger eggs coming
ym the larger trout. As soon as they are laid they swell so
t the diameter increases by about one-fourth.
" The author has not observed any other fish eating trout
s, nor, indeed, were any other fish seen near the redds;
1t, as several writers have noted, trout eggs are eaten by the
ut themselves.  Around each spawning pair hover four or
_ apparently waiting to get the ¢ggs when they
truded. Sometimes a male will momentarily seize the
rner in the anal region. Doubtless the destruction of
vs would be far greater were it not for the activity of the
eeding male in warding off these cannibals.  Of eight males
d on a spawning bed, four had eaten eggs, to the
r of one, six, eleven, and twenty-five respectively. [t
ible that spent females may aid in the depredations

, FRY AND FINGERLINGS!
Three eyed-eggs were recovered from a Mad River tribu-
January 17, 1931; on March 20 about forty young
nd no eggs were taken from the same spring.
ese had a large yolk-sac stil] attached; others had com-
¥ absorbed it, It s probable that the eggs hatch over a
Lof three weeks o more in February and perhaps early in
At Waylington, eggs taken on November 17 hatched
g the last week of January, byt they were held at
mly high temperature of about 7°C.
of the fry and fingerlings taken on March 20 had risen
¢ muddy debrig into which the eggs had been lajd the
5 autumn; they were sti]| buried from two to five
deep, By May 22 a1l the fish had left this redd and
& fO_und in the shallow mud-bottomed borders of the
—OW, In water up to sjx inches deep. At this time they
s “fry” and- “fingerlings” are variously used. Often all trout in
correct usage, perhaps, and (he one fol-
he stage between hatching and the final

gerlings from that time (o the end of the
old to trout in the second year of life,

the yolk-sac, the term fin
Yearling or year-



106 RICKER: STUDIES OF SPECKLED TROUT RICKER: STUDIES OF SPECKLED TROUT 107
y i .

could rather readily be taken in a dip net. On June 14 it was
noticed that many of the fingerlings had moved f)ut to mid.
stream where they skulked among 1eaves of S pargumum.,
Ranunculus, or Potamogeton an.-zg)"hfolws. The.y were much
more wary too, and only witf.x difficulty were a few specimeng
obtained. By July 12 the seine was the only pracgcal meang
of capturing them. In his description of the h?blt‘s of trout
fry, White (1924) says that when young they will IIC‘.l’nOtlon- o erind f ars. by
lesson. the hottom of & stteam af night, and at such timesiadl - The habits and preferences of trout are, of course, of the
ezsst exposed to attack from other fish. Where small cold. reatest interest to anglers, especially to fly fishermon
m

ing creeks flow into a larger river or lake, many of the -any of these make careful observations of their antagonists’
ifciutgasvce.nd these to spawn. For the first three months of i

their life, most of the fingerlings remain in these small strgams; btained if som
later they are supposed to move down to th.e Iargjr bod;ff of
water. Fry which are hatched in ponds or rivers E)'not ’are
so well; they seek the shelter of the shallow bprdc_ra in water
four inches or less in depth, but even so the mortality \a;_)petz;.]rs
to be much heavier among them than among those in the
Smalll‘(;fet L;leil.ses of mortality among trout fry in Ontan;)rhgafg
been investigated by White (1924); ) He foun‘d tlLat (1)11 ')'181
fry (fingerlings) planted on June 15 in a small er}eh ."?en};mies'
or four per cent., survived to the end of ,Al:lngSt. tv(,:-l or
were found to be rock bass (Ambloplites rupis l;m;n,a ol
trout, and, in one case, a g.iant water bug (Bf -10'5 (:j Cahite
icana). Later experiments in I.’rmce Edward fs d?hcmsclves
1927, 1930) show that cannibalism among the ry e
may account for large losses, a_n_d that the ’prese? e O
trout is a greater menace to their satety thd}? ar(:tiéklebacks
birds; these in turn are more destructive than s
(Gasterosteus aculeatus).

disturbed, it usually soon returns to its former position. In
ponds they may be seen hovering quietly near shore, either
singly or in small groups, only rarely changing position or
stooping to seize a Limnephilus larva and shake it free of its
case. Except in the spawning season they do not seem to
undertake long journeys either up or down stream. White
1930) records several cases of adult trout being found in the
same pool over a period of two or three years,

SUMMARY

The speckled trout (Salvelinus Jontinalis) is distributed
abundantly over the Province of Ontario, except in the
ctreme west, and in some southern sections where the scar-
city of springs, extensive clearing of the land, and absence of
small, deep lakes preclude the possibility of its finding suitable

- It reaches a maximum size of from half a pound to fifteen
ds, according to the size of the body of water which
Inhabits, or the size and quantity of food which is available.
ody proportions, as represented by the weight/length3
to, change slightly or not at all with increasing size, but
~€ are great differences between individual fish in this
"PECL.  Trout from one Laurentian Jake were much slimmer
‘Al the others measured.
ving n6Hl n'l?)r:le evidence is at hand to show tf}qt speck'led trout
: renie?na}i/ntai"ing fng th};ifrggttsomil;r?:rt 2:17(()1 Zgg ?t};]alf‘uilr?h}(fs' g Ie“:‘%th
Fag Rathonc of & niysaem, Deadl Agantiet theh(iuzqil and alternat€ fere The rate of inycrease in lllen t{:f’ lf C: ‘gler Eia
movements of the pectoral fins. '

~dlrentign lakes as in hard- ]
.o but, unlé : i ! ard water streams and pf)nds.
I rods or rise to take an insect at the surface, ' Peckled trout Ingest a varied assortment of ammate and
several rods o : a

SoMe Hasits or ApurLt TROUT

In nature a speckled trout is most often s
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e B S F.oand L L. Towers, 1927, Tha focd of
g v imal, vegetable, or mineral orjg; i : 389-397
inanimate objects, of ar;ln;?luatic insects when young o trout in Fish Lake, [Tt%h. Ecol. 8:389-397. il
Their principal toc;ds arlder . George W, and \\-qnda S. Hunter. 1931, Studies
fish and crayfish when older. re often infested with para. n fish parasites in the St Lawrence watershed_. Supp.
Internally, SI{CCICIT;L tgoru,ta?aﬁthocephalﬂi externally py th Ann. Rept. N.Y. S'tate Cons. Comn?.: 197-216.
sitic I\emag?da.v C!'esgcr’ o cc;pepod Salmincola. Moderage C.T. 1931. A curious fish story. Science N.S, 74
ech Piscicola ' Ept Ahe b -
;};ialsitfchint'ection does not appear to affect the health of the ’
fish in any way. : ing-beds and riffles of
L B L g o and g
bpeckléci)ﬂ ;hoals of lakes, during the last three months
Si'reﬁms ea::r Most of the fry hatch in -February, lhut{lo not
gt f .the beds until the yolk-sac is absorh(:('. s ggeat
rise out of the numbers of fingerlings occurs clur_mg the first
redUthI:?lelirll. life, apparently the result of cle§t1'txct1c>n by other
rear O y 5.3 i
St/reci:t various other fish, and piscivorous birds.
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