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Abstract:

The life histories of the Columbia River chub and the Columbia squawfish were studied during the
summers of 1936 and 1937 in the drainage of the Big Blackfoot River, Montana. Both species occurred
in certain lakes of the drainage, in the lower portion of the Big Blackfoot River and in one principal
tributary. The Columbia squawfish also occurred 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 Columbia 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 squawfish 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 squawfish matured at six to eight. Both species spawned in late May and early
June while average water temperatures were 55-65° F. The stomach contents of 42 Columbia River
chub and 83 Columbia squawfish were examined. Insects were the predominant item in the stomachs
of both species. Fish were found in some Columbia squawfish stomachs.
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The life 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, Montana. .Both species occurred in
certain lakes of the drainage, in the lower portion of the Big Blackfoot
River and in one principal tributary. The Columbia squawfish also
occurred 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
Columbia 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 squawfish matured at six to eight. Both species spawned in
late May and early June while average water 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., Fish were found in some Columbia squawfish stomachs.
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Introduction

The Columbia River chub (Mylocheilus caurimus) and the Columbia

squawfish.(Ptychocheilus oregonense) are sbundant native fishes in the
Columbia River drainage of western United States. Both grow to thé size
of many game fish but are little utilized as food and are generally
clagssified as rough fish. They may comﬁete.with t;out and salmon for
food and space, In one érea 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, little work was done on these fishes. In view of
their'ébuhdance and widespread distribution in western Montana, a study
of their habits and life histories was undertaken as a part of the fish-
efies management program for the area. The drainage of the Bié Blackfoqt
River was selected for the p;esent investigation, which was carried out
during the summers of 1956 and 1957.

The Big Blackfoot River and its tributaries drain portions of Lewis
and Clark, Fowell and Missoula counéies in Montana. This drainage in-
cludes about 2,100 square miles and is bounded on the east and northeast
by the Lewls Range, on the north and west by the Swan and Mission ranges
apd on ‘the south by the Garnet Renge. The highest poiht in the drainage
israbout‘9,000 feet. The elevation of the Big Blackfoot River at its
confluence with the Clark Fork, Columbia River is 3,300 feet. Most of

the area ig characterized by sharp relief and is vegetated by coniferous




-5
forests. The average gradient of the Big Blackfoot River and its princi-
pal tributaries is approximately 11 feet per'miles

The Clearwater River is the largest tributary of the Big Blackfoob
River. It occupies a narrow wooded valley 32 miles long 1ying’n0rth.of
the principal drainage. This river flows through eight Takes which méke
up a large part of the habitat suitable for the Columbia River chub and
_ ?hgncqlumbié squawfish. .These lakes range from 25 to 1,200 acrés in
lggrface area. They are geherélly'characteriZed by having abrupt'sﬂore-
lines and extensive depths (90 to 100 feet). The sharply inclined shoal
gpeas;have_bottoms of gravel and rubble and those with gradual slopes
have bottoms of sand or silt, sometimes covered with considerable dbbf%s
and limited areas of vascular vegebabion.

The water of the drainage is moderatéky soft (toﬁél alkalinitys: 12
to 2Q P.Pola}o The deeper lakes stratify thermally and chemically in
summer but oxygen depletion is not severes

The. two minnows undér consideration are among the most abundant
fishes of the drainage. Other native fish presenﬁ\are: Redside shiner

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

(Catostomus catostomus), Columbia large-scaled sucker (Cs macrocheilus), .

Cutthroat trout (Salmo clarki), Dolly Varden (Salvelinus malma) ,

Mountain whitefish (Coregonus willismsoni}, Rocky Mountain sculpin

(Cottus bairdi punctulatus): Tntroduced species include: Raihbow t:quﬁ‘

(Salmo gairdneri), Brown trout (§; truﬁta)f Kokanee_(@ncorhynchus'ne;ka

kennerlyi), Bastern Brook trout (Salvelinus fontinalis), Yellow pérch
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(Perga flavescens), Largensuth blasck bass ('Mi_‘cr@p"oe‘rﬁs galmoides),

Pumpkinseed (Lepomis gibbosug). Three specimens indentified as hybrids

between Colimbia $quawfish and Colufibis 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: §¢ D. Brown and Richard J Grahat,
who directed the study and assisted in the preparabion of the memuscripts
Arbhuy Ne Whitney; who suggested the proviem and gaie valuable help:
other personnel of the Montaha Fish and Game Department for assisbance in
thé field; and my wife, Gail, for f.ié_,ld' asgigtance and encouragement.
The Montsna Fish and Game Departrent financed the field inves%igatién
iunder Federsl Aid to Fisheries Restorabtion Project F-12-R. The writer
was & graduate fellow of the Naticnai Science Foundation for a part of .

the period involved in the study.

Distribution and Habitab

Distribution. The distribution of the Columbia River chub and the

Columbia squawfish within the Big lélackfoo’o River drainage was determined
from ¢ollections made during the present study and fiom collections made
by the Momtana Tish and Game Department in 195L (Pige 1). The Following
.Sémpiihg methods were used: lakes = gill nebting; the Big Blackfoot
River - dynamiting; the Glesvwster River below Sslmon Lake - anglings

the Clearwater River asbove Rainy DLake - poisoning with rotenone; all
other stream stabions = electrical shocking. A number of small btrears

tribubavy to the Big Blackfoot River were sampled without collecting
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either species. Other small streams with steep gradients were not
sampled. No recent collections were made om the Big Blackfoot River be-
low the mouth of the Clearwater River, although records from 1948 are
available for this area. Recent creel census records slso show that
both Columbia River chub and Columbia squawfish are present there.

The Columbia River chub was found to be abundant in c¢ertain lakes
of the Clearwater River drainage. They occurred in small numbers in the
broad; slow areas of the Clearwater River below Salmon Lake and in the
Big Blackfoot River below the mouth of the Clearwater River.

vColumbia squawfish were present in the same lakes of the Clearwater
River drainage. This species was also present in Cooper's Bake, which
hag an outlet intermittently flowing into the North Fork, Big Blackfoot
River. It was not found in this latter river. The fish from Cooper's
Lake were more darkly pigmented than those found in the Clearwater drain-
‘age gnd in the Big Blackfoot River. GColumbia squawfish were common in
the lower Clearwater River and in the Big Blackfooﬁ River below the mouth
of the Clearwater River. They were also found in the Big Blackfoo?b River
upstream to a point about two miles above the mouth of Arrastra Créek.
Collections made at stations in the upper portion of this river contained
only large fish (those sbove Arrastra Creek were 11:3 - 15,7 ihches in
length®™). Searches for young of the year at several stations on the Big
Blackfoot River disclosed noné more than 15 miles upstrean from thé notth

* a1 length measurements used in this report are tobal lengths; maximum
length from tip of snout to the longest part of the caudal fin.
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of the Clearwater River. Evidently 1little or noé sucecessful reproduction
occurred in the upper portion of thé ranée of this species.

Habitat. In lakes, both Columbia River chub and Columbia squawfish
were found to occur almost exclusively in the shallow areas during sumner.
Few fish were captured in nets set at depths greaﬁer than 20 feet. Both
species inhabited afeas where submerged vegebation was present, excepb
during the spawning period. A% that time fish were captured in open
arecas as well as in vegetated areas: In Seeley Lake during late March,
1957, when ice cover was preéent, fish of both species were captured in
gill nets set in vegetation at depths of eight feet or less but not at
gregtef depths. These fish quite possibly remained in shallow-ﬁegetabed
areas during the périodléf ice cover.

Young of the year Columbia River chub and Columbia squawfish cap-
tured in lakes before July 8, 1957 were found in water less than one foot
@eép along rubble or gravel shores. After August 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 capbured in large
pools (8-12 feet deep and up to 100 feet long). In the Clearwater River
they were taken in pools and in other areas of low gradieﬁtb Groups of
fish less than six inches in length were also obsérved in riffle areaé of
the latter river, ﬁherg they were concentrated in the shelter of the |
bﬁglders gidng the river's edge. Young of the year were found in pro-
tgcted p}aces near shore and in backwaters of the-Big Blackfoot River aﬁd

~

the Clearwater River.
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Growth

Methods. Young-of-the-year fish were collected with a dip net until
mid-August, bub 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 captiyred in gill nets. The nets used were 125 feet
long with 25 foot sections of 3/hs 1, 13, 1% and 2 inch square meshs
The largest mesh was gf a size capable of capturing fish larger than any
encountered during the study. Some joung age groups were nobt vulnerable
to the nets and were not collected. Scales were taken from each fish in
__the area between the base of the dorsal fin and the lateral line.
Measurements of scale radii were made with the aid of a scale projector.
Totai lengths at formation of annuli were calculated with a nomographs A
linear relationship betireen scale radiﬁg and body length was assumed.

A 1ength-fréquen9y distribution was also used for evaluating the
growth of Columbia squawfish in thé Clearwater River. Fish used were
captured by seining and angling.

Columbia River chub. Young-of-the-year Columbia River chub from

Placid Lake attained an average length of 2.2 inchés by September 12,
1957 (Table I). | \

‘Scales of 300 fish collected during 1956 were used for determining
the growth of Columbia River chub in Placid Lake. GCollection periods
were mid-June and late August and early Septembers The youngest fish in
the sample were two years old. Age class IT was not represented in the

Jine collections but had attained a size vulnerable to the 3/L inch gill
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Table I. Growbh of young-of-the-year Columbia River chub and Columbia
squawfish in Placid Lake, 1957.

Columbia River chub Golumbia squawfish

Date Length, inches Length, inches
» Av, Range No. ) Av. _ Range ) No.
Mhg. 6 1.2  Lol-l.3 15 lsbh  1e3-1.5 12
Augs 16 15 leli=1.7 7 La7 Lab~1s7 5
222

Sept. 12 250-2,1 30 251 1s6-24l 15

net mesh by late August. Scales from young-of-the-year fish were exam-
ined in order to evaluate growth in the first summer and to aid in o=
cating the first annulus. The scales of young fish (2.0-2.2 inches iﬁ
1ehgﬁh) collected in September had 9-12 circuli.

‘The average size of female Columbia River chub was greater than that
of males. This resulted from greater longevity and from a slightly fast-
er growth rate in females (Table II). The average calculated length of
females was 0.2 inches greater fhan males at five years and 0.7 inches
greafe; at seven years, the oldést‘group in which males were represented.
The oldest female in the sample (13.5 inches in 1éngth) was aged at nine
years. Several males (10s4-1141 inches in length) were aged at se;en
years.

‘Golumbia squawfish., Young-of-the-year of this species from Placid

Lake_attained an average 1éhgth of 251 inches by September 12, 1957
(Tgble T}. Columbia squawfish collected in the Clearwater River below
Sglmon_Lake_wereICOhSiderably smaller then those taken from Placid Lake
at comparable times. On August 3, 1957, fifteen fish averaged 0.9 inches

in length (range: 0.8-1.0) and on fugust 21, eight fish asveraged 1.2




Table: TT.. Caleulated growth of €olumbia River chub in Placid Lake.

C%i:s chamﬁle s;ze . . , Average. lﬁngbh gﬁ:‘ a.nnu%gs 'forrirzlat:ton ‘ o
IT 6 6 2.k 'ha,é.

IEL 75 18 ok zo‘-é he8 7.0

v 10 8 6 2 2.7 L. 6.9 8.6

v T I 9 5L 27 BT 6.7 8.5 9.8

VI 23 3% Bli 2.6 L5 6.5 8.3 9.6 1047
 VET 6 53 59 2.6 Loi Bl 8.1 9.5 105 1Lk

VEIL o 2.7 LS 6 8.3 9.8 10.9 1L7 12.6

i 4 1 I 3. LB - 6a7  8e7 948 11.3 12,0 12,7 1345

Average 93 96 IIT - 300 2.6 L6 6.7 8.3 9.6 10.6 1.5  12.6 I35

* Tr immature $ Mz malesy Es fenéle; T: totals
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inches in length (range 1.1-1.3). Growth of young in the Big Blackfoot

River was similar to that in the Clearwater River.

A length-frequency distribution was made from 12? Columbia squawfish

collected in the Clearwater River below Salmon lake (Fig. 2). Hsh 1.9-

h»3 inches in length were collected by seining on July 1?, 1936 and fish

—1 — 1V

18 2.4 3.0 3.6 4.2 4.8 5.4 6.0 6.8
TOTAL LENGTH, INCHES

Length-frequency distribution of 127 Columbia squawfish coll-
ected in the Clearwater River, July 17 and 27 and August 3,

1936.

Figure 2.

It.2-11.3 inches in length were collected by angling on July 27 and August

3, 1936. The length-frequency distribution of these combined samples ex-
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hibited modes at 2sh,'3«3, io6 and 6:1 inches. Modes at greater léngths
were not evident. An examination of the scales of these fish indicated
that the above modés represented age classes I through IV. The compara-
tive weakness of the mode at 3.3 inches was due to the low vulnerability
of this size group to both cqllection methods used.

Information on growth of Columbia squawfish in Alva Lake was ébtained
from écales of 267 specimens collected during the summers of 1956 and 1957
(Table ITT). Age classes IV through XV were represenﬁed in this samples
Since no smalie{ fish from Alva Lake were avallable, younger fish from the
\Glearwater River and from Placid Lake ﬁere used to aid in evaluating
growth in the first few years of lifes Young-of-the-year Columbia squaw-
fish collected in Placid Lake in September (2:0 inches in length} had 9-12
circuli.

Females grew slightly faster and attained a greater age than malega
The difference in growth, noted in all age classes in the Alva Lake sample,
was 0,7 inches at formation of the ninth annulus. The oldest males in the
sample (13.0 and 13.2 inches long) were aged at 11 years. One female 1843
inches long was aged at 15 years: Several other females up to 2243 inches
in length were collected, but they could not be aged with any degree of
confidence and are not included in the growth data.

The growth of Columbia squawfish in Seeley Lake, based on an examiy-
ation of the scales of 72 fish, was slightly greater than in Alva Lake:
Age classes VI through XV were represented in this sample. Average calcu~
lated 1éngths at anmulus (A} formation (sexes and age classes combined)

wore: Al = 2423 A2 = 3u53 A3 = 5,05 Al = 6453 A5 ~ 7493 A6 =-9.23 A7




Caleulated growth of Columbia squawfish in Alva Lake.

Table IIT.
Cf£ge . Sample size Average length at annulus formation
@ss Xy op T 1 2 3 L5 6 7 8 9 10 1I I2
)i Tt 2.0 346 5.1 6.5
v 30 30 1.9 3.0 It Be7 Tel
VL 52 1 T B3 2,0 3.2 L5 5.8 Te2 8.3

. vIT s 8 5 67
. VEIT 26 9 5 Lo

X 3 2F I 35
y4 T 8 22
T ~ 2 5§ 7

XITwex g 9

2.1 3e3 lieb 6.0 Te2 8.l 9.5

2.2 3eb L7 6.0 Te2 8.3 9.5 10.5

202 3cii L7 6.1 7.5 8.7 9.8 10.9 118

2.1 3.3 he7 6.0 7.1 8.2 9.2 1:0..2. 11.2  I2.1

2y 3 L7 5.8 7.2 Bu3 O 0. LS 12,5 13.h

2.7 303 lLeb 5a7 70 8.3 9ui 10.5 115 125 13e5 1l

Average 169 55 kL3 267

2.E 363 leb 509 Te2 8uli 9eb 105 I1.5 12,3 13.h b

* Tz immatures M: maley Pt female; T: totale

s ineludes fish 12 yesrs and older.
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10.335 A8 ~ 11oli3 A9 - 12:6; AL10 ~ 13.9; AlL = 1l:8; A12 - 15:9: Ome fem-
ale, 174l inches in length, was aged at 15 yearss Others up b0 19s5

inches in length ¢ould not be aged with ahy degree of cerbainty.

Reproduction

Fecunditys Fish of both species wewe collected on March 25-27, 1957
in Seeley Leke for the purpose of éstimating egg numbers. About two
months in advancé of the spawningISeasons, this tfas a favorable time for
collecting ovaries since eggs were large enough for accurate erumeration,
yet there was no danger of loss during capture. Ovaries weére removed from
the fish and preserved in formalins After removal of adhering fatby
tissue, total volume of the ovaries was determined by displacement in
water. The ofaries weré than broken up and twod or three samples, repre-
senﬁing 5-10 peréent of the total voIﬁme; were selectéd at randoms The
eggs contained in these samples were counted. Voluties of the sampleé were
determined by displacement and an estimate of the total number of eggs was
calculated. |

Estimated egg numbers for seven Columbia River cﬁub (11.8-12:8 inches
in length} ranged from 11,800 o 18,900 (Table IV): Bstimated egg mumbers
foﬁ seven Colurbia squawfish (11631348 inches in length) showed much
graater variation between individuals than Columbia River chubs Two fish,
121 and 12.3 inches long, go;ﬁaiﬂed 27,500 and 6,700 eggs, respectively.
No relationship between fish size and aumber of eggs was nobed in either

species within the size ranges of the sanmpless

Age ab sexual maturity. The sample discussed previously (see

\




Table IV. Estimated numbers of eggs contained in the ovaries of fish-
collected in Seeley Lake, March 25, 26 and 27, 1957

5 o rmminaiiiomm i e - s PO et ‘ ind ol biam s dmdd

Spscies : To#a%ﬁ%ﬁggth, Eg%ﬁﬁ: Nurber of eges

Columbia Biver chub 11.8 11,800
" S 1169 0566 165hoo
neooow 124 0470 18,900

" n 1 123 ‘ 073 15,200

" moow 124 0469 16,100

i 0w 1266 0483 | 16,800
W W w188 076 18,400
Colurbia squawfish ~ 1le3 0.6 18,200
o 'u AN 0418 9,800
" " 11,45 0s1i8 19,200
' i 1061 0e51 27,500

0 n 12,9 _— : 20, 700

u woo 12,3 0s5h 64700

f n 1368 078 . 20,000

S N P PV
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"Growbh", p. 10) indicates that Columbia River chib in Placid Lake matured
atb three to five years of age: Maturé males made up about 20 percent (18
of oly) of age élasslIII. Mature females were well représented in ageé
class IV, the first age ¢lass in which they were founds Only one of
fifty=one fish in age class V wes immatures The average calculated length
at anmulus formation of the matire three year old males was 6.5 inches;
that of the mature four year old females was 8sli inches.

 Columbia squawfish collectéd in Alva Take matured 1a£ef in 1ife than
Columbia River chub in Placid Lake: Attainment of maturity by these
Columbia squawfish also extendéd over a longer period of years: Tﬁe
ybungeét mature male in the samplé was six years of age and the youngest
mature female was sevens Immatiure fish made up the majority (26 of LO} of
age class VIIT énd were present in small numbers (3 of 35} in égé class
X: Average calculated lengths at annulus formation of mature seven year
0ld males was 9.9 inches, that of femalés was 10:0 inchés:

_ Spawning séason: Gonad condition was recorded for adult fish of both

spegigs collected in Placid Lake between May 28 and Juiy 65_1957 and in
$e§léymléké between June 3 and July L, 1957: Females were classed ast
full (ireluding 'ripe’ and 'green' individuals) or spents These ‘two con-
ditions were readily recognized; the former is characterized by large
ovaries with distinct large eggs, and the latter bj small, flaccid ovaries
colored dark red by abundant vascular tissue and containing occasional
large eggss The digtinction between green and ripe fish could not be
readily established ard thése clagses iire combineds An additicnal ovary

condition (discussed below), represenbing non-breeding fish, was common
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: among Columbia sguawfisho Males were classed as$ ripe'F with 1érge white
testes from which sperm could be squeezed; or spemt = with fiéccid, red
Pestes in which sperm wéé no longer apparent. All fish used in evalu-
ating the spawning seasons were collected in gill.nets, except the June 9
and lé coilections fpom Placid Eake, which Wéfe obtained with a box trap
set at the outlet.,

Maximum~minimum water temperatureé were taken to the nearés£ degree
F. at.the outleﬁs of the above lakes at intervals. of l-h days from May 9
?o_Juiy 1, 1957° The thermdmetefs were suspended 1-2 feet belSW the sur-
face of the water and were protected ffoﬁ direet sunlight, ‘These tempera~
tures were believed to be about the same as those in the shoal éreas
which the fish inhabited, although no comparisons were made, Water
temperatures expressed in Figures 3 and Iy were‘defermined By averaging
the max1mum and minimum readings for each three day perlodm .

Spawming activity of Columbia River chub in Placid Eake was In
progress when collections began on May 28, 1957. Thirtyhnine percent (12 .
9§'31) of the females captured onithat day were spent., OFf the females
collected in nets set near ‘the iﬁlet, few (2 of 18) had spawned.while most
(10 of 13) females collected near the outlet had spaﬁned@A The.inlet side
of the lake is characterized by extensive shoal areas with sand and silt
bottoms and abundant. vascular vegetation while most of the shoal area
“within one mile of the outlet has a bare bottom of gravel or rubble. The
latter is similar to that used in spawning by Celumbia River chub in
Washington Lake (Schultz, 1935 Yo Tt is probable that those individuals

which became ripe early had concentrated in the areas favorable for spamm-




ing. AIl males (108 individuals) collected in both areas on May 28 were
ripe.
The number of spent females in the collections of May 29 through

June 9 rose rather steadily from $0 to 9U percent (Fig. 3) except for the
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Figure 3» Gonad condition of female Columbia River chub collected in
Placid Lake, 19%7« Dotted line indicates average water
temperature at outlet.
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collection of June 5. All nets lifted on this latter date were set in
soft bottomed areas with abundant vegetation. Some. unspawned females were
present in early July cdllections.

Average water teﬁperatures at the outlet of Placid Lake rose rather
steadily during the latter half of May and reached a maximum of 67° during
?@g first week in June, Average water temperatures at the beginning of
spawming activityjbj Columbia River chub (probably about May 2L or 25} was
approximately Shoo Extremes of Watgr temperatﬁres dufing'the pesk of
spawning activity were 520 on May 29 and T72° on‘June 3 and .

Spawning acfivity of Columbia squawfish in Seeley Lake occurred some-
what later than that of Columbia River chub in Piacid Lake, Only 15 per-
cent (3 of 20) of breeding females collected on June 3~5 had spawped_(Figo
h), The spawning season of Golumbia squawfish was also less abrupt than
that of the Golumbia River chub. Forty-seven percent (8 of 15) of the
breeding females collected on June 15 and 86 percent (2l of 28) of those
collected on June 26 were spent.

) Temperature‘conditions‘in Seeley Lake during thé period prior to
spgmning_were similar to those in Placid Lake; Average temperétures dur-
ing the first two weekS in June did not reach thg level of those in Placid
Take (Fig, L). Average temperature at the beginning of spawning éctivity
by Columbia squawfish (probsbly about dune 1} was approximately 58°. The
lowest waber temperature during the period of spawning activity was 53°
on June 63 the highest was 72° on June L and 6.

During both years of the study considerable numbers of female

Columbia squawfish were found to have. ovaries containing small grey eggs
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Gonad condition of female Columbia squawfish collected in Seeley Lake
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which apparenﬁly'would not have ripened during the breeding season of
collectiqn. These non-breeding fish were present in the coilections of
March, 1957 and in all collections throughout the summers of 1956 and
1957. They could be distinguisﬁed readily from the ripening fish of early
collections as Weil as from the spent fish of late summer, whose ovaries
céntained very minubte developing eggs of the next season. Twentyhfive:
percent (29 of 117) of female dolumbia squawfish collected . in Seeleijake

during June, 1957 exhibited this ovary condition and were classed as non-

breeding fish., Comparable numbers 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 théy'represented late spawning fish.
?robably they were retéiﬁed in this green state over one or more years,
perhaps to ripen during some subsequent spawning season. This ovar& con~
dition was not found in ‘the Columbia River chub.

Although records of gonad condition in 1956 were limited, it was
gpparent\thaf the spawning seasons of both species were about two weeks
1ate:r" than in 1957. Data from the weather station at -Seeley Lake showed
that temperature conditions in 1957 were about ‘two weeks in advance of
those in 1956

Numerous abtempts to ébserve spawning were made during the stﬁdy but
none was successful. A échool of several hundred adult Colurbia squawfish,
believed to be a spawning group, was observéd from 3 to 11 pem. on June 18,

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

shore over a rubble bothtome Occagionally one fish would dart boward
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another, but most of the activity consisted of slow mass moverient back
and forth along the shore. No activity ihterpreted és 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 gradually over a
period of several hours. dJeppson (1957) reported that Columbia squawfiﬁh
spawned over a rubble bottom at depths of two to twelve inchess Schuitz
(1935) described a similar spawning site selected by Columbia River chub.

None of the three Columbia squawfish ¥ Columbia River chub hybrids

collected during the study were sexually developed.

Food Habits

Methods. Stomachs from selected Columbia River chub and Columbia
ISquawfish were preserved for study. Methods used in capturing fish used
for stomach analysis were angling in streams and gill netbing in lakes.
Net sets of short diuration (two hours or less} were employed, bub since
only a small number of fish was caught in the short daylight sets it was -
necessary to use the stomachs of some fish collechbéd in dvefniéht sets.
Fish selected from the latier were those which appeared to have been in
the nets a short time. Stomachs were preserved in 10 percent formaliﬁ,
elther after removal from the fish or in situ. The contents of each
stomach were observed under magnification and the kinds of organisims
present were noteds Visual estimates (to thé nearest 10 percent) were
made of the fraction each item éontribute& to the totals

Columbia River chubs Insects siade up 51 percent of the stomach con-

tents of L2 Coliumbia River chub (li+0-11.0 inches in length) taken bebween
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Augusﬁ 6 and September 12, 1957 in Placid Lake and Rainy Lake (Table V).
Adult ants (26 percent of the tobal) were the most abundant item. These
insects were swarming in great numbers in the Clearwater drainage dufing
August. Many of them fell on the surfaces of the lakes, resulting in.

extensive use by fish. Diptera larvae and mayfly nymphs were also present

Table V. Stomach contents of ;2 Columbia River chub captured in Placid
Lake and Rainy Lake, August and September, 1957.

— N S s .

Food organism Average percentage’ " Frequency
of contents of occurrence
Gastropoda cecescsoesecses 6 5
Pelycopoda ceeesescocescss 1 2
Cladocera seoessssssssssve 20 10
Hymenoptera ceesecoisseses. 26 13
Diptera seecessssscocsiose 5 12
Ephemeroptera sieceeisesos L 3
Coleoptera cc.eoeecoscnsss 2 1
Hemiptera cossssssesiocnns 2 1
Odonata seesesccoicscscsse 1 1
Trichoptera cieceisesceasse tre 1
Unidentified insects eeeso 11 1L
Unidentified invert. v.... b 7
Debris cesescssscccsrccans 18 15
Plant material ...eocccvns tr. 1

"
* tr. means trace.

in moderate numbers. Nearly all of the mayfly nymphs were of one'bbﬁ%om‘
dmelling species§ -Cladocerans constituted 20 percent of the stomach ¢on-
tgnts, These organisms-were noticeably sbundant in Plgeid Lake during
}aﬁe August and in Rainy lake during early September. Snails made up six
Percent of the contents. Targe amounts of sand were usually present in

stomachs containing 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 Golumbia squawfish (L:0-10.1 inches in length) collected in
Plgcid LEake and Rainy Lake between August 8 and September 12, 1957
(Table VI). Adult ants were the most abundant item (23 percent of the
total) and occurred in half of the stomachs. Water boatmen made up 20
percent of the contents. Adult damselflies ard bobttom dwelling forms
(Diptera larvae and mayfly nymphs) also occurred in moderate numbers.
Only one stomach contaiﬁed the cladocerans which tere abundant in the
Columbia River chub stomachs. One stomach contained two small toadss

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

Food organism Average percentage . Frequency
of contents of occurrence
Hymenoptera isecssescesccoo 23 16
Hemipter-a 66s000enscisiiese 20 9
Ephemeroptelra cescoscsesss 13 8
Odonata sssseisicoianeccss 10 6
Diptera seocecasesscivesce L 3
Coleoptera cosessivscscees ' 2 )_\L
Orthop’oera bebebeiiaiisein _2 1
Unidentified insects ses.e 17 16
Cladocera secesicisesiascons . 2 1
Unidentified invert: is.es trs 1
AUTE csecéosiseciiensevnio 2 1
Plant material sseeecosses 2 2
DeDrisS vsesisncenaisisscone 2 2

Fish remains were found in four of eight Columbia squawfish stomachs

collected in Alva Lake on June 19, 1956s Each contained the remains of




D= -

one fish. One of the remains was identified as a Columbia squawfish,
another as a Yellow perch. The other two were not identified, Insects
and plant material made up the remainder of the contents of the eight
stomachs. | |

The stomach contents of l;3 Golumbia squawfish (4.0<10.1 inches in
}ength) ¢ollected in the Clearwater rivef below Salmon Tiake were also
prineipally of insects (76 pércenﬁ)s Two bottom sprawling species of may-
fly nymphs constituted 25 percent of the total: Moderate numbers of
grasshoppers and caddis larvas were also présents Fish remains (cypri-
nids) occurred in two stomachs (Table VIT)e
Table VIT. Stomach contents of L3 Columbia sguawfish capbured in the

Cléarwater River beloti Salmon Iake in mid=summers

Average pércentage .. Trequency
- of contents " of occulrence

Food organisn.

Gastropoda iievisancicoiond
Ephemeroptera secisesccsses
Orthoptera scsceossssscsas
Trich@ptera Bosidosnssisnd
Plecoptera doosbb00isai s’
Hymenoptera ssssessccisise
‘Coleoptera secssesssssiois
Diptera ssosissecsisosssss
Odonata seseisésscovesoses
Unidentified inseets sssse
Unidentified invert: sssee
Tigh ssssscscissvsonsvusnsd
Piant'material éseissseié

) . arfa
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Ricker (i9ll) found that Columbia squawfish over 100 mi. long in

Cultug Lake fed lavgely on fish excepbt during early summer, Fish are
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apparéntly a minor item in the stmmer diet of this species in the Big
Blackfoot drainage: Insects made up the bilk of the contents of the

stomachs exaniried,

_ Summazry

15 The life histories of the Coltmbia River chub arid the Columbia
squawfish were studied during the summers of 1956 and 1957 in the drainage
of the Big Blackfoob Rivér, Montana.

,25' Both species occurved in cértain lakes of the drainage, in the
lower portion of the Big Blackfoot River and in oné principal bributary.
T@g'ﬁolumbié squawfish also occutred in the upper portion of the Big
Blackfoot Rivers

3. .Both spsciés inhabited shalleti; vegebated areas in lakes.
Columbia squawfish were found in areas of relatively calm waﬁer in
s@reams.

s The growbh of Columbis River chub was studied by examining the
scales from 300 fish. OSpecimens of this species up to nine years of age
were collécted. |

5 Growth of Golumbia squawfish was based on examination of scales
from 339 fish. Some individuals of this species attained an age of at
least 15 years.

) 'é; Columbia River chub matured sexually at three to five years of
ape while Columbis squawfish matured ab six to eight.
7: Both species spawned in late May and early Jine while average

waber temperatures were 55-65° F
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8:s The stomach contents of L2 Columbia River chub ard 83 Columbia
squawfish were examined. Insects were the predominant item in the
stomachs of both species. TFish were found in séme Columbia squawfish

stomachss
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