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Abstract

The 1ife histories of the Columbia River chub and the Columbia
squawfish were studied during the summers of 1956 and 1957 in the drain-
age of the Big Blackfoot River, Honitana. PBoth species occurred in
certain lakes of the drainage, in the lower portion of the Big Blackfoot
River and in one prinecipal tributary. The Columbia sguawfish also
cceurraed in the upper portion of the Big Blackfoot River. Both species
inhabited shallow, vegetated areas in lakes. Columbia squawfish were
found in areas of relatively calm water in streams. The growth of
Columbisg River chub was studied by examining the scales from 300 fish.
Specimens of this species up to nine years of age were collected. Growth
of Columbia souawfish was based on examination of scales from 339 fish.
Some individuals of this species attained an age of at least 15 years.
Columbia River chub matured sexually at three to five years of age while
Columbia squawlish matured at six to eight. DBoth species spawned in
late May and early June while average wabter temperatures were 55-65° F.
The stomach contents of L2 Columbia River chub and 83 Columbia squawfish
were examined. Insects were the predominant item in the stomachs of
both species. Tish were found in some Columbia squawfish siomachs.
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Introduction

The Columbia River chub (Mylocheilus caurimus) and the Columbia

squawfish (Piychocheilus oregonense) are apundant native fishes in the

Columbia River drainage of western United States. DBoth grow to the size
of many game fish bub are little wtilized as food and are generally
classified as rough fish. They may compete with trout and salmon for
food and space. In one area the Columbia squawfiéh was found to be an
important predator on young sockeye salmon (Ricker, 1941; Foerster and
Ricker, 1941). Both take bait readily and are considered a nuisance by
anglers.

Until recently, 1ittle work was done on these fishes. In view of
their abundsnce and widespread distribution in western Monbana, a study
of their habits and 1life higstories was uwnderisken as a part of the fish-
eries management prosram for the area. The drainage of the Blig Blackfoot
River was selected for the present investizalion, which was carried out
during the summers of 1956 and 1557.

The Big Plackfoot River and its tributaries drain portions of Lewis
and Clark, Powell and Missoula counties in Montana. This drainage in-
cludes ahout 2,100 square miles and is Lounded on the east and northeast
by the Lewis Range, on the north and west by the Swan and Mission ranges

nd on the scuth by the Garnet Rangs. The highest point in the drainage

2

is about 9,000 feet. The elevation of the Pig Elackfoob River at its
confivence with the Clark Fork, Columbia River is 3,300 feet. Most of

the ares is characterized by sharp relisf and is vegetated by coniferous

ch
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forests. The average gradient of the Big Blackfool River and its princi-
pal tributaries is approximately 11 feet per mile.

The Clearwster River is the larpest tributary of the Big Blackfoot
River. It occupies a narrow wooded valley 32 miles long lying north of
the principal drainage. This river flows through eight lakes which make
up a large part of the habitat suitable for the Columbia River chub and
the Columbia squawfish. These lakes range from 25 to 1,200 acres in
surface area. They are generally characterized by having abrupt shore-
lines and extensive depths (90 to 100 feet). The sharply inclined shoal
areas have bottoms of gravel and rubble and those with graduval slopes
havs bottoms of sand or silt, sometimes covered with considerable debris
and 1imited areas of vascular vegetation.

The waber of the drainage is moderately soft (total alkalinity: 12
10 20 p.pem. ). The deeper lakes stratify thermally and chemically in
summer but oxygen depletion is not severe.

The two minnows under consideration are among the most abundant
fishes of the drainage. Other native fish present aret: Redside shiner

(Gila balteata), Longnose dace (Rhinichthvs cataractae), Longnose sucker

(Catostorus catostorms), Columbia large-scaled sucker (C. macrocheilus),

Cutthroat trout (Salmo clarki), Dolly Varden {(Salvelirus malma),

Mountain whitefish {(Corezomus williamsoni), Rocky Mountain sculpin

(Cottug bairdi punctulatus). Introduced species include: Rainbow troub

(Salmo gairdneri), Rrown trout (8. trutba), Kokanee (Cncorhymchus nerka

kennerlyi), Eastern Brook trout (Salvelinus fontinalis), Yellow perch
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(Perca flavescens), Largemouth black bass (Micropterus salmoides},

Pumpkinseed (Lepomis gibbosus). Three specimens indentified as hybrids

between Columbia squawfish and Columbia River chub were collected during
the study. Hybrids between these species were previously reported in
Montana by Weisel (1953).

The writer wishes to thank Dr. C. J. D. Brown and Richard J. Gragham,
who directed the study and assisted in the preparation of the mamiscriph;
Arthur N. Whitney, who suggested the problem and gave valuable help;
other persommel of the YMontana Fish and Game Department for assistance in
the field; and my wife, Gail, for field assistance and encouragement.

The Montana Fish and Game Department financed the field investigation
under Federal Aid to Fisheries Restorstion Project F-12-R. The writer
was & graduate fellow of the Hational Science Foundation for a part of

the period invelved in the study.

Distribution and Habitat

Distribution. The digtribution of the Columbis River chub and the

Columbia squawfish within the Big Blackfoot RHiver drainage was determined
from collections made during the present gitudy and from collections made
by the Montana Fish and Game Department in 195L {(Fig. 1). The following
sampling methods were used: lakes - gill netting; the Big Blackfoot
River - dynamiting:; the Clsarwater River below Salmon Lake - angling:

the Olearwater River above Rainy Lake ~ polsoning with rotenone; all
other streasm stations - electricsl shocking. A nuwsber of small streams

tributary to the Big Plackfoobt River were sampled without collecting



USTIH

TOn L F0 et
HUOTAELE UOTADSTTCY BuTHOus folBurrap JeaTy qoolvoeTyg £

nono puw
Pooun Jo ey CT BJANETLg

\.\,
S ~ -
— INISIYd ¥IHIEN O
«\\ =S SITN ,M 1N3S3Yd 08 @
NV Nx SHe2 10 . AN3S34d DHD B DS @
mi F . ,\ W T N SNOUES NOILOITION
p | Aa<>uz o / - ~ = T Ny
K % o (\// . AN ‘M VIEWNI0D
4 Q&G T~ ‘MHOS NHYD
\ Y p.,w_ .ff.,\l.e/ .
7
I q 01 W 5 = /
) Bl S GNMOYB 100078 J
\ . s @ \w.,//:w N
4 S Yo A \f\f
{3
h £ oL W : -
rN.r;;\ [y 3 i} R
o] g 2 )
/. l.?/VOW (D ml..M /
,// 37 S43d0004 o B —
\ y e D RINONTIS @~ O o
/ ¢ e ) a0vid e T )
N -
\ ) _//
(S N )
% 50 ATIIIS @ {
i ~ ~
M / /J
e ! / ﬁ . ® Z3NI ¢ . {
—u T by T TIVHSHYW O
N \\\ S [ e / \.W\\(\\
e L@ awug
A =
\ 1 LIARWNG @
O HILVMEYITOe) YT D
i ka/“ -
N
LS .3



w8
either species. Other small streams with steep gradients were not
sampled. Mo recent collections were made on the Big Blackfoot River be-
low the mouth of the Clearwater River, although records from 1948 are
availavle for this area. Hecent creel census records also show that
both Celurmbiaz Biver chub and Columbia squawfish are present there.

The Columbis River chub was found to be abundant in certain lakss
of the Clearwater River drainsge. They occurred in smell numbers in the
broad, slow areas of the Clearwater River below Salmon Lake and in the
Big Blackfoot River below the mouth of the Clearwster River.

Columbia sguawfish were present in the same lakes of the Clearwater
River drainage. This species was also present in Cooper's Lake, which
has an cutlet intermittently flowing into the North Fork, Big Blackfoob
River. I was not found in this Jlatter river. The fish from Cooper's
Lake were mcere darkly pigmented than those found in the Clearwater drain-
age and in the Big Blackfeolt River. Columbia sguawfish were common in
the lower Clesrwabter Biver and in the Bip Blackfool River helow the mouth
of the Clearwater River. They were algo found in the Big Blackfoob River
upstream bo a peoint aboul twoe miles above the mouth of Arrastra Creek.
Collections made sb stabions in the upper portion of this river contained
only large fish (those dbove Arrastra Creek were 11.3 - 15.7 inches in
length™ ). Searches for young of the year at seversl stations on the Big

ie

Blackfoot River disclosed none more than 15 miles upstream from the mouth

* p length measurements used in this report are total lengths: maximum
Jength from tip of snout to the longest part of the caudsl fin.
5 5
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of the Clearwater River. Evidently 1itile or no successful reproduction
occurred in the upper portion of the range of this species.

Habitat. In lakes, both Columbia River chub and Columbia squawfish
were found bo occur almosi exclusively in the shallow areas during summer.
Few fish were captured in nets set ab depths greater than 20 feet. Both
species inhabited areas where submerged vegebtation was present, except
during the spawning period. At that time fish were captured in open
areas as well as in vegetated areas. In Seeley Lake during late March,
1957, when ice cover was present, fish of both species were captured in
gill nets set in vegetation at depths of eight feet or less but not at
greater depths. These fish quite possibly remained in shallow vegetated
arsas durding the periocd of ice cover.

Young of the vear Coluwbia River chub and Columbia squawfish cap-
tured in lakes before July 8, 1957 were found in water less than one foot
deep along rubble or gravel shores. After Afugust 1, these fish were
found in nearby areas of submerged vegetation at depths less than three
feet.

Columbia squawfish in the Big Blackfoot River were captured in large
pocls (8-12 feet deep and up $o 100 feet long). In the Clearwater River
they were taken in pools and in other areas of low gradient. Groups of
fish less than six inches in lengih were also observed in riffle aresas of
the latter river, where they were concentrated in the shelter of the
woulders along the river's edge. Young of the year were found in pro-
tected places near shore and in backwsters cof the Pig Blackfoot River and

the Clearwater River.
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Growth

Methods. Young-of-the-year fish were collected with a dip net until
mid-August, but at that time the fish were able to evade this net. A
seine was used for subsequent collections in lakes.

The growth of older fish in certain lakes was determined by examin-
ing scales from fish captured in gill nets. The nets used were 125 feet
long with 25 foot sections of 3/h, 1, 1%, 1% and 2 inch square mesh.

The largest mesh was of a size capable of capturing fish larger than any
encountered during the study. Some young age groups were not valnerable
to the nets and were not collected. Scales were taken from each fish in
the zrea bhetwsen the hase of the dorsal fin and the latersl line.
Measurements of scale radii were made with the ald of a scale projector,
Total lengths st formation of annuli were calculated with a nomograph. A
linear relationship between scale radius and body length was assumed.

A length-frequency distriubtion was also used for evaluabing the
srowth of Columbia squawfich in the Clsarwster River. Fish used were
captured by seining and angling.

Columbia River chub. Young-of-the-vear Columbia Eiver chub from

Placid Leke sttained an average length of 2.2 inches by September 12,
1957 {Table IJ.

Scales of 300 fish collected during 1956 were used for determining
the growth of Colurbia River chub in Flacid Lake, Collection periods
were mid-June and late Aupgust and early September. The youngest fish in
the sample were two vears old. Age class IT was not represented in the

T J 5 + 3 & i, Ayal o
June collections but had attained a sinme vulneratle to the 3/L inch gill
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Tsble I. Growth of yvoung-cf-the-year Columbia River chub and Columbia
squawfish in Placid Lake, 1957.

Columbia River chub Columbia sguawfis
Date Length, inches Length, inches
Av. Range Ho. Av, Range Fo.
I{ugo 6 15&2 ltj- 323 lg 1-;!&( 103“1&5 1.2
};ﬁgs 16 '},u; 1@?3 le? ? 1e7 lwé“‘“le? 5
Sept. 12 2.2  Z240-2.L 30 2.1 Teb=2el 15

net mesh by late fugust. Scales from young-of-the-vear fish were exam-
ined in order to evaluate growth in the first sumer and to aid in lo-
cating the first ammulus. The scales of young fish (2.0-2,2 inches in
length) collected in September had 9-12 circuli.

The average size of femsle Colurbia River chub was greater than that
of males. This resulted from greater longevity and from a slipghtly fasi-
er growth rate in females (Table IT). The average calculated length of

females was (.2 inches greater than males at five years and 0.7 inches

sreater at seven wvears, the oldest group in which males were representad.
The oldest female in the sample (13.5 inches in length) was aged at nine

vesrs, Severzsl males (10.14-11.1 inches in length) were aged at seven

Columbia sguawfish. Young-cf-the-year of this species from Placid

B3 =

Lake sgtitained an average length of 2.1 inches by September 12, 1957
{Tarle I}. Columbia squewfish collected in the Clearwater River below
Salmen Leke were considerebly smaller than those taken from Placid Lake

at comparshle btimes. On fugust 3, 1957, Fifteen fish averaged ©.9 inches
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inches in length (range 1.1-1.5). GCrowth of young in the Big Blackfoct
River was similar to that in the Clearwater Hiver.

4 length-frecuency digtributicon was made from 127 Columbia sguawfish
collected in the Clesrwater River below Salmon Leke (Fig. 2). Fish 1.9~

.3 inches in length were collected by seining on July 17, 1954 and fish
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Fizure 2. Length-frequency distribution of 127 Columbia sguawfish coll-
ected in the Clesrwaber River. July 17 and 27 and August 3,
1956,

Le2-11.3 inches in length were collected by angling on July 27 and August

1956, The length-frecuency distribution of these coxbined samples ex-
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hibited modes at 2.k, 3.3, bhe6 and 6.1 inches. Fodes at greater lengths
were not evident. An examination of the scales of these fish indicated
that the above modes represented age classes I through IV. The compara-
tive wealmess of the mode at 3.3 inches was due to the low vulnerability
of this size group to both collection methods used.

Information on growbth of Columbia squawfish in Alva Lake was oblained
from scales of 247 specimens collected during the summers of 1956 and 1557
(Takle TTI). Lge classes IV through XV were represented in this sample.
Since no smaller fish from Alva Lake were available, younger fish from the
Clearwater River znd from Placid Lake were used to aid in evaluating
erowth in the first few years of Llife. Young-of-the-year Columbia squaw-
fish collected in Placid Lake in Septerber (2.0 inches in length} had 9-12
circuli.

Females grew slightly faster and attained a greater age than males.
The difference in growth, noted in all age classes in the Llva Lake sample,
was 0,7 inches at formation of the ninth amulus. The coldest males in the
sample (13.0 and 13.2 inches long) were aed at 11 years. One femsle 18.3
inches long was aged at 15 years. Several other females up to 22.3 inches
in length were collected, but they could nobt be aged with any degree of
confidence and are not included in the growth data.

The growth of Columbisz squawfish in Seeley Lake, based on an examin-
ation of the scales of 72 fish, was slightly greater than in Alva Lake.
ige classes VI through XV were repressnted in this sample. Average calcu-
lated lengths aob anmulus (4) formation (sexes and age classes combined)

weret A1 - 2.23 A2 - 3.53 A3 - 5.0; Al = 6,53 A5 - 7.93 26 - 9.23 AT -
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10633 AB = 1lclis A9 - 12.6; AL0 - 13.9; ALL - 14.8; 412 -~ 15,9, Ons fem-
ale, 1T.L inches in Jength, was aged at 15 vears. Others up to 19.5

inches in length could not be aged with any degree of certalnty.

Reprcduction

Fecundity. Fish of both species were collected on March 25-27, 1957
in Seeley Lake for the purpose of estimating egg numbers. About two
months in advance of the spawning seasons, this was @ favorable time for
collecting ovaries since eggs were large enough for accurate enumerabion,
vat there was no danger of loss during capture. Ovaries were removed from
the fish and preserved in formalin. Affer remcval of adhering fatiy
tissue, total volume of the ovaries was determined by displacement in
water. The ovaries were than broken up and twe or three samples, repre-
senting 5-10 percent of the total volume, were selected at random. The
eggs contained in these samples were counted. Volumes of the sarples were
determined by displacement and an estimate of the total mumber of eggs was
caleulated.

Estimated egz mumbers for seven Columbia River chub {11.08-12.8 inches
in length} ranged from 11,800 to 18,900 (Table IV). Estimated egg numbers
ror seven Columbia sguawfish {11.3-13.0 dinches in length} showed much
grester variation tetween individuals than Columbis River chub. Two fish,
12.1 and 12.3 inches long, contained 27,500 and 6,700 eggs, respectively.
Wo relationship between fish size and number of eggs was noted in either

species within the size ranges of the samples.

i

»o at sexual maturity. The sample discussed previoualy‘(see
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Table IV. Estimated numbers of eggs contained in the ovaries of fish
collected in Seeley Lake, March 25, 26 and 27, 1957.

Total length, Weight

Species Humber of eggs

inches pounds
Columbia River chub 11.8 11,800
n n 1 119 .66 16,000
1 0 1t 12.1 0o 70 18,900
i " f 12.3 0.73 15,200
n 1 n 12.L 0.69 16,400
u " n 12.6 0.83 16,800
" f i 12.8 0.76 15,400
Columbia squawfish 113 Oeli& 18,200
u " 1.l 0.L8 2,800
f 1 11.5 +118 19,200
n " 12.1 0.51 27,500
" L 12.2 - 20,700
ﬁ 0 12.3 054 6,700

n n 13.8 0.78 20,000
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"Growth", p. 10) indicates that Columbia River chub in Placid Lake mebtured
at three to five vears of age. Mature males made up about 20 percent (18
of 9L) of age class ITT. Mature females were well renresented in age
class IV, the first age class in which they were found. Cnly one of
fifty-one fish in age class V was immature. The average calculated length
at annmlus formation of the mature three year old males was 6.5 inches;
that of the mature four year old females was 8.L inches.

Columbia squawfish collected in Alva Lake matursd later in life than
Columbia River chub in Placid Lake. Attaimment of maturity by these
Columbia squawfish also extended over a longer pericd of years. The
voungest mature male in the sample was six years of age and the youngest
mature female was seven. Immature fish made up the majority (26 of LO} of
age class VIIT and were present in small numbers (3 of 35} in age class
TZ. Average calculated lengths at annulus formation of mature seven year
0ld meles was 9.9 inches, that of females was 10.0 inches.

Spawning season. Gonad condition was recorded for adult fish of both

species collected in Placid Lake between May 28 and July 6, 1957 and in
Seeley Lake between June 3 and July L, 1957. Femazles were classed as:
full (including 'ripe! and 'green' individuals) or spent. These two con-
ditions were readily recognized; the former is characterized by large
ovaries with distinct large eggs, and the latter by smell, flaccld ovaries
colored dark red by abundant vasculsr tissue and containing occasional
large eggs. The distinction between green and ripe fish could not be
readily egtablished and these classes were combined. An asdditional ovary

condition (discusaed below), representing non-breading fish, was common
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among Columbia squawfishe. Males were classed asi ripe -~ with large white
testes from which sperm could be squeezed; or spent - with flaccid, red
testes in which sperm was no longer apparent. A1l fish used in evalu-
ating the spawming seasons were collected in gill nets, except the June 9
and 16 collections from Placid Lake, which were obtained with a box frap
set at the outlet.

Maximum-minimus water temperatures were taken to the nearest degres
F, at the outlets of the above lakes at intervals of 1~k days from May 9
to July 1, 1957, The thermometers were suspended 1-2 feet below the sure
face of the waber and were protected from direct sunlight. These tempera-
tures were believed 40 be about the same as those in the shoal areas
which the fish inhabited, although no comparisons were made, Water
temperatures expressed in Figures 3 and L were determined by averaging
the maximum and minimum readings for each three day period,

Spawning activity of Columbia River chub in Plscid Lake was in
progress when collections began on May 28, 1957. Thirty-nine percent (12
of 31} of the females captured on that day were spent, Of the females
collected in nets set near the inlet, few (2 of 18) had spawned while most
(10 of 13) females collected near the outlet had spawned, The inlet side
of the lake is characterized by extensive shoal areas with sand and silt
bottoms and abundant vascular vegeta%icn while most of the shoal area
within one mile of the outlebt has a bere bottom of gravel or rubble. The
jatbter is similar to that used in spawming by Columbia River chub in
Washington Lake (Schultz, 1935), It is probable that those individuals

which became ripe early had concentrated in the areas favorable for spawn~
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ripe.
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4171 males (108 individuals) colleeted in both areas on May 286 were

The number of spent females in the collections of May 29 through

June 9 rose rather steadily from 50 to 94 percent (Fig. 3) except for the
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DATE: MAY, JUNE

Gonad condition of femsle Columbia River chub collected in
Placid Leke, 1957. Dotted line indicales average waler
temparature at ontlet.

WATER TEMPERATURE, °F,
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collection of June 5. 411 nets lifted on this latter date were sel in
soft bottomed areas with abundant vegetation. Some unspawned females were
present in early July collections.

Lverage water temperatures at the outlet of Placid Lake rose rather
steadily during the latter half of May and reached a maximum of A67¢ during
the first week in June. Average water temperatures at the beginning of
spayming activity by Columbia River chub {(probably about May 2L or 25} was
approximately c1%,  Extremes of waber temperatures during the peak of
spawning activity were 520 on May 29 and 72° on June 3 and L.

Spawning activity of Columbia squawfish in Seeley Lake cccurred some-
what later than that of Columbia River chub in Placid Lske., Only 15 per-
cent (3 of 20) of breeding females collected on June 3-5 had spawned (Fig.
L}, The spawning season of Columbiz squawfish was also less abrupt than
that of the Columbia River chub. Forty-seven percent (8 of 15) of the
hreeding females collected on June 15 and 86 percent (2l of 28) of those
collected on June 26 were spentb.

Temperature conditions in Seeley Lake during the peried prior to
spawning were similar to those in Placid Lake. Average ltemperatures dur-
ing the first two weeks in June did not reach the level of those in Placid
Take (Fig. h). Average temperature at the beginning of spawning activity
by Columbia squewfish (probably about June 1) was approximately 58%. The
lowsst water bemperaturs during the period of spawning activity was 53°
on June 53 the hizhest was 72° on June L and &.

During both vears of the study considerable numbers of female

Columbia squawfish were found to have ovaries containing small grey eggs
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which apparently would not have ripened during the breeding season of
collection. These non-breeding fish were present in the collections of
March, 1957 and in all collections throughout the summers of 1954 and
1957. They could be distinguished readily from the ripening fish of sarly
collections as well as from the svent fish of late summer, whome ovaries
conbained very minute developing eggs of the next sezson. Twenty-five
percent (29 of 117) of female Columbia squawfish collected in Sesley Leke
during June, 1957 exhibited this overy condition and were classed as non-
breeding fish. Comparable numbsrs were found in other lakes of the Clear-
water drainage. The fate of these eggs was not determined. Since they
were found in a similar condition throughout the summer, it is unlikely
that they were resorbsd or that they represented late spawning fish.
Probably they were retained in this green stale over one or more years,
perhaps Lo ripen during some subsequent spawning season. This ovary con-

dition was not found in the Columbia Eivwer chub.

Klthough records of gonad condition in 1958 were limited, it was

3

noarent that the spawning ssasons of both species were aboulb two weeks
later than in 1957. Data from the weather station at Seeley Lake showed
that temperature conditions in 1957 wers aboub two weeks in advance of
those in 1956.

Thmerous attempts to observe spawning were made during the study but
none was sucesssful. A school of seversl hundred adult Columbia sguawfish,

telieved to be a spawning group, was observed from 3 to 11 p.m. on June 18

~F

;

1957 in Cooper's Lake. The fish were concentrated within a few yards of

shore over a rubble hotbom. Occasionally one fish would dart toward
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another, but most of the activity consisted of slow mass movement back
and forth along the shore. HNo activiby interprested as actual spawning was
noted. The fish did not appear to be disturbed by the light from a gaso-
line lantern suspended over the water, but dispersed zradually over a
nericd of sevsrsl hours. dJeppson {(1957) reported that Columbia squawfish
stawned over a rubble botbtom at depths of two to twelve inches. OSchuliz
{1935) described a similar spawning site selscted by Columbia RBiver chub.

None of the three Columbia squawfish x Columbia River chub hybrids

collected during the study were sexually developed.

Foed Habits

Methods. Stomachs from selected Columbia River chub and Columbia
squawfish were preserved for study. Methods used in capluring fish used
for stomach analysis were angling in streams and gill netting in lakes.
Wet sets of short duration (two hours or less) were employed, bub since
only a swall number of fish was caught in the short daylight sets it was
necessary to use the stomachs of some fish collected in overnight sets.
Tish selected from the latter were those which appeared to have been in
the nets a short time. Stomachs were preserved in 10 percent formalin,
either after removal from the fish or in situ. The contents of each
stomach were observed under magnification and the kinds of organisms
present were noted. Visual estimstes (%o the nearest 10 percent) were
made of the fraction each item conbribuited to the total.

Solumbia River chub. Insects made up 51 percenmt of the stomach con-

tents of L2 Columbia River chub {(L.0-11.0 inches in length) taken bebween
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fugust 6 and September 12, 1957 in Placid Lake and Rainy Lake (Table V).
hdult ants (26 vercent of the total) were the most abundant item. These
insects were swarming in grest numbers in the Clesrwater drainage during
August. Many of them fell on the surfaces of the lakes, resulting in
extensive use by fish., Dipters larvae and mayfly nymphs were also present

Tshle V. Stomach contents of L2 Columbia River chub captured in Plscid
Lake and Rainy Lake, August and September, 1957.

Food organism Average percentage Frequency
of contents of occurrence
Castronods «eveseeresensan 6 5
Pelycopoda sesevesscrsoane 1 2
Cladocarsa csassasssesances 20 10
Hymenophtera sessveveennses 26 3
DIiptera vescesesessscscnes 5 12
Ephemeroptera secsvsseesos L 3
Coleontera «..vevsonocerss 2 1
Hemiptera .ovesevssacsonnn 2 i
Odonata vesvessvosarcnners 1. 1
Trichoptera «ovsasecunvevs tr ¥ 1
Inidentified insects .ceoes 11 1
Unidentified invert. ..... b 7
DOBIES sevsvnsorcvsscasnas 18 15
Plant material ..oiveecons tr. 1

* &y, peans trace.

in moderate numbers. Nearly all of the meyfly nymphs wers of one bottom
dwelling snecies, Cladocerans constituted 20 percent of the stomach con-
tents. These organisms were notieceably abundeant in Placid Lake during
late Aungust and in Rainy Lake during early Septenber. BSnalls made up six
nercent of the contents. Large amounts cf sand were usually present in

Ny

stomache conteining snails and Diptera larvae. Plant material occurred in
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only one stomach.

Columbia squawfish. Insects made up 92 percent of the stomach con-

tents of 32 Columbia squawfish (5.0-15.1 inches in length) collected in
Placid Lake and Rainy Lake hetween August 8 and September 12, 1957
(Table VI). Adult ants were the most abundant item (23 percent of the
tobal) and occurred in half of the stomachs. Water boatmen made up 20
percent of the contents. Adult damselfliss and bottom dwelling forms
{Dipters larvae and mayfly nymphs) also occuryed in moderate numbers.
Only one stomach contained the cladocerans which were abundant in the
Columbia River chub stomachs. One siomach containsd two small toads.

Table VI. Stomach contents of 32 Columbla squawfish captured in Placid
Lake and Rainy Lake, fugust and September, 1957.

Food organiem Average parcentage Freguency
of contents of oceurrence
Hymenodtera ceeesncsseiccs 23 16
Hemiplera seceeserescoscns 20 9
Enhemerophera ecscesaseves 13 8
CAONETE sveaesssnasnsonass 10 6
Dintera seececasvocssavave L 3
CoLleoPhera vevevesssasoass 2 b
Orthoplers eevesvscasescas 2 1
Unidentified insects seave 17 16
CladoCera ssvestcusesscsasa 2 i
Unidentifisd invert. +evus tr. 1
AITUTE sevevevosvsprssvanss 2 1
Flant material scsecsseoee 2 2
DeDri8 easavssccssssanscoson e 2

Tish remains were found in four of eight Columbia squewfish stomachs

collected in Alva Lake on June 1%, 1956. Each contained the remains of
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one fish. One of the remains was identified as a Columbia sguawfish,
another as a Yellow perch. The other two were not identified. Insects
and plant materisl made up the remainder of the contents of the eight
stomachs .

The siomach conbtents of L3 Columbia squawfish (L.0-10,1 inches in
;ength) collected in the Clearwater river below Salmon Laks were also
principally of insects (76 percent}. Two bobtom sprawling species of may-
fly nymphs constituted 25 percent of the total. Hoderate mumbers of
grasshoppers and caddis larvae were also present. Fish remains {cypri-
nids) occurred in two stomachs (Table VII).

Teble VIT. Stomach contents of L3 Columbia squawfish captured in the
Clearwzter River below Salmon Lake in mid-summer.

Food organism Avnr% ga percentase nFrequency.

of conbants of occurrence
Gastropoda cievivsssaconos 2 2
Ephemeroptra screcoccevss 25 19
OrthOPLeTra csvesonscsscass 11 8
Trichoptera s.cevesecscses 7 12
Plfconte cssrssovens e sn 2 s
Hymenopbera sosseeevsacecs 2 2
Coeleotlelrs sessornscscanse 2 1
DInters cesovssacecasssoss 1 l
Odonata cseerscsncassocans 1 i
Unidentified insects eeevs 25 23
Unidentified inverd. «.... g L
TISH saecscossssvecsoonces L g
Flent material coveivesvens 6 9
DEBYiS seveesvaveansasoonn i 10

Ricker (1941) found that Columbia squawfish over 100 mm. long in

tus Lake fed largely con fish except during early surmer. Fish are
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the Big

3

apparently s minor item in the summer diet of this specles ir
Dlackfoot drasinage. Insecis made up the bulk of the contents of the

stomachs examined.

Summeary

1. The life histories of the Columiia River chub: and the Columbila
squawfish were studied during the summers of 1956 and 1957 in the drainage
of the Big Blackfoot River, Montana.

2. Poth species occurred in certain lakes of the drainage, in the
lower portion of the Big Blackfoot Hiver and in one principal tributary.
The Columbia squawfish also occurred in the upper portion of the Eig
Blackfoot River.

3. Both species inhatited shallow, vegetated sreas in lzkes.

Columbia sguawfish were found in areas of relatively calm water in

L. The growth of Columbia River chub was studied by exsmining the
scales from 300 £igh. ©Specimens of thisg species up to nine years of ags
were collected.

5. Growth of Columbia squawfish was based on examination of scales
from 33% fish. Some individuals of this species attained an age of at
least 15 vears.

. OColumbia Hiver chub matured sexuslly at three to five years of

ile Columbia sguawfish matured abt six to eight.

T. Poth species spawned in late Masy and early June while average

water temperatures were 55-65° F.
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8., The stomach contents of L2 Columbia River chub and 83 Columbia
squawfish were examined. Insects were the predominant itenm in the

stomachs cf both species. Fish were found in some Columbia squawfish

stomachs.
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