ZOOLOGICAL SCIENCES SECTION &

OBSERVATIONS ON THE LIFE HISTORIES OF THE PEAMOUTH
(MYLOCHEILUS CAURINUS) AND THE NORTHERN SQUAWFISH
(PTYCHOCHEILUS OREGONENSIS) IN MONTANA*

Clifford W. Hill, Jr.

INTRODUCTION

The Peamouth (Mylocheilus caurinus) and the Northern
squawfish (Ptychocheilus oregonensis) are abundant native
fishes in the Columbia River drainage of western Montana.
Both grow to the size of many game fish but are little
utilized as food and are generally classified as rough
fish. They may compete with trout and salmon for food and
space. The Northern squawfish was reported to be an impor-
tant predator on young sockeye salmon (Ricker, 1941; Foer-
ster and Ricker, 1941), Both of these species take bait
readily and are considered a nuisance by anglers. 1In view
of the abundance and wide-spread distribution in western
Montana, a study of their habits and life histories was
undertaken as a part of the fisheries management program
for the area., The drainage of the Big Blackfoot River was
selected for the present investigation, which was carried
out during the summers of 1956 and 1957,

The Big Blackfoot River and its tributaries drain por-
tions of Lewis and Clark, Powell and Missoula counties 1in
Montana. This drainage includes about 2,100 square miles
and is bounded on the east and northeast by the Lewis
Range, on the north and west by the Swan and Mission Ranges
and on the south by the Garnet Range. The highest point in
the drainage is about 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 is charac-
terized by sharp relief and is vegetated by coniferous for-
ests. The average gradient of the Big Blackfoot River and
its principal tributaries is approximately 11 feet per
mile,

The Clearwater River is the largest 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 Peamouth and the Northern
squawfish, These lakes range from 25 to 1,200 acres in
surface area, They are generally characterized by having

*Contribution from Montana State College Agricultural ‘
Experiment Station, Project No. MS-844, Paper No. 437
Journal Series and from Montana Fish and Game Department,
Federal Aide in Fish Restoration Project No. F-12-R,
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abrupt shorelines and extensive depths (90 to 100 feet),
The sharply inclined shoal areas have bottoms of gravel ang
rubble and those with gradual slopes have bottoms of sand

or silt, sometimes covered with considerable debris and
limited areas of vascular vegetation,

The water of the drainage is moderately soft (total
alkalinity: 12 to 20 P.p.m.}). 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
are: Redside shiner (Richardsonius balteatus), Longnose
dace (Rhinichthys cataractae], Longnose sucker (Catostomus
castostomus), Largescale sucker (C. macrocheilus), Cut-
throat trout (Salmo clarki), Dolly varden alvelinus
malma), Mountain whitefish (Prosopium williamsoni), Mottled
sculpin (€ottus bairdi). IntToduced species include: Rain-
bow trout™ (Salmo gairdneri), Brown trout (S. trutta),
Kokanee (Oncorhynchus nerka kennerlyi), Brook frout (Sal-
velinus font1na¥1s$, YeITow perc erca flavescens),”
Largemouth bass (Micropterus salmoides), Pumpkinseed
(Lepomis gibbosus), Three specimens identified as hybrids
between Northern squawfish and Peamouth were collected dur-
ing the study. Hybrids between these species were previ-
ously reported in Montana by Weisel (1953) .,

The writer wishes to thank Dr. C. J. D. Brown and
Richard J. Graham, who directed the study and assisted in
the preparation of the manuscript; Arthur N. Whitney, who
suggested the problem and gave valuable help; other person-
nel of the Montana 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 Fish-
eries Restoration Project F-12-R. The writer was a grad-
uate fellow of the National Science Foundation for a part
of the ‘period involved in the study.,

DISTRIBUTION AND HABITAT

Distribution. The distribution of the Peamouth and the
Northern squawfish within the Big Blackfoot River drainage
was determined from collections made during the present
study and from collections made by the Montana Fish and
Game Department in 1954 (Fig. 1). The following sampling
methods were used: 1lakes - gill netting; the Big Black-
foot River - dynamiting; the Clearwater River below Salmon
Lake - angling; the Clearwater River bbove Rainy Lake -
poisoning with rotenone; all other Stream stations - elec-
trical shocking, A number of small streams tributary to
the Big Blackfoot River were sampled without collecting
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Showing Collection Stations
and Northern Squawfish

Big Blackfoot River Drainage,
and Occurrence of the Peamouth
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Hill: Life Histories of Peamouth and Squawfish

either species. Other small streams with steep gradients
were not sampled. No recent collections were made on the
Big Blackfoot River below the mouth of the Clearwater
River, although records from 1948 are available for this
area. Creel census records also show that both Peamouth
and Northern squawfish are present there,

The Peamouth was found to be abundant in certain lakes
of the Clearwater River drainage. A few occurred 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.

Northern squawfish were present in the same lakes of
the Clearwater River drainage. This species was also pre-
sent in Cooper's Lake, which has 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 drainage and in the Big Blackfoot River. Nor-
thern squawfish were common in the lower Clearwater River
and in the Big Blackfoot River below the mouth of the
Clearwater River. They were also found in the Big Black-
foot River upstream about two miles above the mouth of
Arrastra Creek, Collections made at stations in the upper
portion of this river contained only large fish (those
above Arrastra Creek were 11.3 - 15,7 inches in length).*
Searches for young of the year at several stations on the
Big Blackfoot River disclosed none, above 15 miles
upstream from the mouth of the Clearwater River, Evi-
dently little or no successful reproduction occurred in
the upper portion of the range of this species.

Habitat. 1In lakes, both Peamouth and Northern squawfish
were found to occur almost exclusively in the shallow areas
during summer. Few fish were captured in nets set at
depths greater than 20 feet. Both species inhabited areas
where submerged vegetation was present, except during the
spawning period, when they were captured in open and in
vegetated areas. In Seeley Lake during late March, 1957,
when ice cover was present, fish of both species were cap-
tured in gill nets set in vegetation at depths &F eight
feet or less but not at greater depths. These fish quite
possibly remained in shallow vegetated areas during the
period of ice cover.

Young of the year Peamouth and Northern squawfish cap-
tured in lakes before July 8, 1957 were found in water less
than one foot deep aleng rubble or gravel shores. After

*M1 length measurements used in this report are total
lengths; maximum length from tip of snout to the longest
part of the caudal fin.
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were found in nearby areas of submerged veg-

A:ggignléttg:gths less than three feet.
e

; vawfish in the Big Blackfoot River were

Ngﬁtgﬁr?aige pools (8 - 12 feet deep and up to 1?0
captui ng) In the Clearwater River they were taken in
feel ong in other areas of low gradient. Groups of fish
pools ian six inches in length were also observed in rlffle
less f the latter river, where they were concentrated in
areashgiter of the boulders along the river's edge. Young
the i ear were found in protected places near shore and
9: ;aikxaters of the Big Blackfoot River and the Clearwater
i

River.
GROWTH

ng-of-the-year fish were collected with a dip
Es%h%%%il ;23-%ugust, w%en they were able to gvade'th1s
gzt. A seine was used for subsequent collections in lakes.
rowth of older fish in certain lakes was deter-
minedTE; gxamining scales from specimens gaptured in gllf
nets. The nets used were 125 feet long with 25-foot se%]
tions of 3/4, 1, 1-1/4, 1-1/2 and ?-1nch-square mesg. 1e
largest mesh was capable of capturing fish larger than any

" encountered during the study. Young fish were not vulner-

nets. Scales were taken from each fish in the
:Ei: Egtﬁzzn the base of the dorsal fin and the la’ce'ral'd
line, Measurements of scale radii were made with t?e ai ’
of a scale projector. Total lengths at formation of ﬁpnu i
were calculated with a nomograph. A linear relationship
between scale radius and body length was assumed.

i i i d for
A length-frequency distribution was also use
evaluatinggthe growth of Columbia sqgawflshllp the Clear-
water River, Fish used were captured by seining and ang-

ling.

Peamouth, Young-of-the-year from Placid Lake attained an
average length of 2,2 inches by September 12, 1957
(Table I).

Scales of 300 fish collected during 1956 were used for
determining the growth in Placid Lake. Collection periods
were mid-June and late August and early September. The
youngest fish in the sample were two years old. Age
class II was not represented in the June collections but
had attained a size vulnerable to the 3/4 gill net mesh by -
late August, Scales from voung-of-the-yegr fish were exam-
ined in order to evaluate growth in the first summer and to
aid in locating the first annulus. The scales of young
fish (2.0 - 2.2 inches in length) collected in September
had 9 - 12 circuli,

The average size of the female Peamouth was greater
than that of the male. This resulted from greater
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TABLF T - Growth of Young-of-the-year Peamouth and
Northern Squawfish in Placid Lake, 1957

Peamouth Northern squawfish

Date Length, inches Length, inches
Av, Range No. Av. Range No.
Aug. 6 1.2 1.1-1.3 15 1.4 1.3-1.5 12
Aug. 16 1.5 1.4-1.7 7 1.7 1.6-1.7 5
Sept. 12 2.2 2.0-2.4 30 2.1 1.6-2.4 15

longevity and from a slightly faster growth rate in females
(Table II). The average calculated length of females was
0.2 inches greater than males at five years and 0.7 inches
greater at seven years, the oldest group in which males
were represented. The oldest female in the sample

(13.5 inches in length) was nine years. Several males
(10.4 - 11.1 inches in length) were seven years,

Northern squawfish. Young-of-the-year from Placid Lake
attained an average length of 2.1 inches by September 12,
1957 (Table I). Those collected in the Clearwater River
below Salmon Lake were considerably smaller than specimens
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Figure 2. .Length-frequency Distribution of 127 Northern
Squawfish Collected in the Clearwater River,
July 17 and 27 and August 3, 1956
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ill: Life Mistories of Peamouth and Squawfish

from Placid Lake at comparable times.
15 fish averaged 0.9 inches in length (range: 0.8 -
and on August 21, eight fish averaged 1.2 inches in length
(range: 1.1 - 1.5). Growth of young in the Big Blackfoot
River was similar to that in the Clearwater River.

On August 3, 1957,

1.0)

A length-frequency distribution was made from 127
Northern squawfish collected in the Clearwater River below
Salmon Lake (Fig. 2). Fish 1.9 - 4.3 inches in length were
collected by seining on July 17, 1956 and those 4.2 - 11.3
inches in length were collected by angling on July 27 and
August 3, 1956.
combined samples exhibited modes at 2.4, 3.3, 4.6 and 6.1
inches. Modes at greater lengths were not evident, An
examination of the scales indicated that the above modes
represented age classes I through IV. The comparative
weakness of the mode at 3.3 inches was due to the low vul-

nerability of this isize group to both collection methods
used.

Growth of Northern squawfish in Alva Lake was deter~
mined from scales of 267 specimens collected during the
summers of 1956 and 1957 (Table III). Age classes IV
through XV were represented in this sample. Since no
smaller fish from Alva Lake were available, younger fish
from the Clearwater River and from Placid Lake were used to
aid in evaluating growth in the first few years of life,
Young-of-the-year Northern squawfish collected in Placid
Lake in September (2.0 inches in length) had 9 - 12 cir-
culi,

Females grew slightly faster and attained a greater
age than males. The difference in growth, noted in all age
classes in the Alva Lake sample, was 0.7 inches at forma-
tion of the ninth annulus. The oldest males in the sample
(13.0 and 13.2 inches long) were 11 years. One female 18.3
inches long was 15 years. Several other females up to 22.3
inches in length were collected, but the age could not be
measured with any degree of confidence and ages are not
included in the growth data.

The growth of Northern squawfish in Seeley Lake, based
on an examination of the scales of 72 fish, was slightly
greater than in Alva Lake. Age classes VI through XV were
represented in this sample. Average calculated lengths at
annulus (A) formation (sexes and age classes combined )
were: Al - 2.2; A2 - 3.5; A3 - 5.0; A4 - 6,5; A5 - 7.9
A6 ~ 9.2; A7 - 10.3; A8 - 11.45 A9 - 12.6; Al0 - 13.9; All-
14.8; Al12 - 15.9. One female, 17.4 inches in length, was
15 years. The age of others up to 19.5 inches in length
could not be determined with any degree of certainty, Taft
and Murphy (1950) reported much faster growth especially
after the first year and much greater size for the Sacra-
mento squawfish in California.
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Hill: Life Histories of Peamouth and Squawfish

REPRODUCTION

Fecundity. Fish of both species were collected on March 25
=27, I§E7 in Seeley Lake for the purpose of estimating egg
numbers. This was two months in advance of the spawning
seasons and was a favorable time for collecting ovaries
since eggs were large enough for accurate enumeration, yet
there was no danger of loss during capture. Ovaries were
removed from the fish and preserved in formalin., After
removal of adhering fatty tissue, total volume of the ova-
Ties was determined by displacement in water. The ovaries
were then broken up and two or three samples, representing
5 - 10 percent of the total volume, were selected at ran-
dom. The eggs contained in these samples were counted,
Volumes of the samples were determined by displacement and
an estimate of the total number of eggs was calculated,

Estimated egg numbers for seven Peamouth (11.8 - 12.8
inches in length) ranged from 11,800 to 18,900 (Table Iv).

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
inches pounds Number of eggs
Peamouth
11.8 11,800
11.9 0.66 16,400
12.1 0.70 18,900
12.3 0.73 15,200
12.4 0.69 16,400
12.6 0.83 16,800
12.8 0.76 15,400
Northern squawfish
11.3 ] 0.46 18,200
11.4 0.48 9,800
11.5 0.48 19,200
12.1 : 0.51 27,500
12.2 -- 20,700
12.3 0.54 6,700
13.8 0.78 20,000

Estimated egg numbers for seven Northern squawfish (11,3 -
15.8 inches in length) showed much greater variation
between individuals than Peamouth., Two fish, 12.1 and 12.3
inches long, contained 27,500 and 6,700 eggs, respectively,
No relationship between fish size and number of eggs was
noted in either species within the size ranges of the sam-
ples.
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maturity. The sample discussed previously
£ e-gét2§x¥ﬁit Peamou{h in Placid Lake matured in three to
i ears. Mature males made up about 20 percent (18 of
flveo¥ age class III. Mature females were well represented
?i)agé class IV, the first age class in which they were
;ound. Only one of 51 fish in age class V was immature.
The average calculated length of the mature three-year-old
males at annulus formation was 6.5 1n§hes; that of the .
mature four-year-old females was 8.4 inches.

Northern squawfish collected ip Alva Lake matured
later in life than Peamouth in Placid Lake. Attainment of
maturity by Northern squawfish also extendeq over a longer
period of years. The youngest mature male in the sample
was six years of age and the youngest mature female was
seven. Immature fish (26 of.40) made up most of age class
VIII and were few (3 of 35) in age class IX. Average cal-
culated lengths at annulus formation of mature seven-year-
old males was 9.9 inches, that of females was 10.0 inches.

Spawning season. Gonad condition was recorded for adult
f%?H_S?gbotH species collected in Placid Lake between

May 28 and July 6, 1957 and in Seeley Lake between June 3
and July 4, 1957, Females were classed as: full (includ-
ing 'ripe' and 'green' individuals) or spent. These two
conditions were readily recognized; the former is charac-
terized by large ovaries with distinct large eggs, and the
latter by small, flaccid ovaries colored dark red by abun-
dant vascular tissue and containing occasional large eggs.
The distinction between green and ripe fish could not be
readily established and these classes were combined. An
additional ovary condition (discussed below), representing
non-breeding fish, was common among Northern squawfish,
Males were classed as: ripe - with large white testes

from which sperm could be squeezed; or spent - with flac-
cid, red testes in which sperm was no longer apparent. All
fish used in evaluating the spawning seasons were collected
in gill nets, except the June 9 and 16 collections from
Placid Lake, which were obtained with a box trap set at the
outlet,

Maximum-minimum water temperatures were taken to the
nearest degree F. at the outlets of the above lakes at
intervals of 1 - 4 days from May 9 to July 1, 1957. The
thermometers were suspended 1 - 2 feet below the surface of
the water and were protected from direct sunlight. These
temperatures were believed to be about the same as those in
the shoal areas which the fish inhabited, although no com-
Parisons were made. Water temperatures expressed in Fig-
ures 3 and 4 were determined by averaging the maximum and
minimum Teadings for each three-day period.

Spawning activity of Peamouth in Placid Lake was in
Progress when collections began on May 28, 1957, Thirty-
Nine percent (12 of 31) of the females captured on that day



B

ntana
40R i
‘roceeq|

o

\\_
in
A .
(\)C!h &)
TVt A
1t

.ORD 48
——

Hill: Life Histories of Peamouth and Squawfish

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 vegetation
while most of the shoal area within one mile of the outlet
has a bare bottom of gravel or rubble., The latter is simi-
lar to that used in spawning by Peamouth in Washington Lake
(Schultz, 1935). It is probable that those individuals
which became ripe early had concentrated in the areas fav-
orable for spawning, All 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 50 to
94 percent (Fig. 3) except for the collection of June 5.
All nets lifted on this latter date were set in soft-bot-
tom areas with abundant vegetation. Some unspawned females
were present in early July collections,
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Average water temperatures at the outlet of Placig
Lake rose rather steadily during the latter half of May ang
reached a maximum of 67° during the first week in .June,
Average water temperatures at the beginning of spawning
activity by Peamouth (probably about May 24 or 25) was
approximately 54°, Extremes of water temperatures durin

the peak of spawning activity were 52° on May 29 and 72° on ‘E

June 3 and 4,

Spawning activity of Northern squawfish in Seeley Lake 5

occurred somewhat later than that of Peamouth in Placid
Lake. oOnly 15 percent (3 of 20) of breeding females col-
lected on June 3 - s had spawned (Fig. 4)., "The Spawning

season of Northern squawfish was also Jess abrupt than that !

of the Peamouth, Forty-seven percent (8 of 15) of the
breeding females collected on June 15 and 86 percent (24 of
28) of those collected on June 26 were spent,

Temperature conditions in Seeley Lake during the
period prior to Spawning were similar to those in Placid
Lake. Average temperatures during the first two weeks in
June did not reach the level of those in Placid Lake
(Fig. 4), Average temperature at the beginning of spawning
activity by Northern squawfish (probably about June 1) was
approximately 58°, The lovest water temperature during the
period of spawning activity was 53° gp June 6; the highest
was 72° on June 4 and 6.

During both vears of the study a considerable number
of.fgmale Northern squawfish was found to have ovaries con-

spent fish of late summer, whose ovaries contained very
minute developing €ggs of the next Season. Twenty-five
percent (29 of 117) of female Northern squawfish collected
in Seeley Lake during June, 1957 exhibited this ovary con-

dition and were classed as non-breeding fish, Comparable

mer, it is unlikely that they were resorbed Or that they
represented late spawning fish, Probably they were
retained in this green state over one or more years, per-
haps to ripen during some subsequent spawning season.
This ovary condition was not found in the Peamouth,
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erature conditions in 1957 were about two weeks in
rivamce of those in 1956.

! unsuccessful attempts to observe spawning

z:ngoui school of several hundred adult Northern
were fish, believed to be a spawning group, was observed
squawj to 11 p.m. on June 18, 1957 in Cooper's Lake. The
fFoE were concentrated within a few yards of shore over a
fl;ble bottom. Occasionally one fish would dart toward
e ther, but most of the activity consisted of s}oy mass
anoement': back and forth along the shore. No activity
Illozerpreted as actual spawning was noted. The f;sh did not
;n ear to be disturbed by the l;ght from a gasoline lantern
sggpended over the water, but dispersed gradually over a
period of several hours, Jeppson (1957) reported that
Northern squawfish spawned over a rubble bottom.ap depths
of 2 - 12 inches, Schultz (1935) described a similar
sﬁawning site selected by Peamouth,

None of the three Northern squawfish x Peamouth
hybrids collected during the study were sexually developed.

FOOD JABITS

Methods. Stomachs from selected Peamouth and Northern
squawfish were preserved for study. Methods used in cap-
turing fish used for Stomach analysis were angling in
streams and gill netting in lakes, Net sets of short dura-

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

kinds of organisms present were noted. Visual estimates
to the nearest 19 percent) were made of the fraction each
item contributed to the total,

Peamouth, Insects made up 51 percent of the stomach con-

- Lents of 42 peamouth (4.0 - 11.0 inches in length) taken

between August 6 and September 12, 1957 in Placid Lake and
Rainy Lake (Table V). Adult ants (26 percent of the total)
Were the most abundant item, These insects were swarming

IN great numbers in the Clearwater drainage during August.

N
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amounts of sand were usually present in stomachs contain-
ing snails and Diptera larvae. Plant material occurred in
only one stomach.

TABLE V - Stomach Contents cf 42 Peamouth Captured in
Placid Lake and Rainy Lake, August and
September, 1957

Average percentage Frequency

Food organism of contents of occurrence
Gastropoda 6 5
Pelycopoda 1 2
Gladocera 20 10
Hymenoptera 26 13
Diptera 5 12
Ephemeroptera 4 3
Coleoptera 2 1
Hemiptera 2 1
Odonata 1 1
Trichoptera tr.* 1
Unidentified insects 11 14
Unidentified invert 4 7
Debris 18 15
Plant material tr. 1
*trace,

Northern sauawfish. Insects made up 92 percent of the
stomach contents of 32 Northern squawfish (4.0 - 10,1
inches in length) collected in Placid Lake and Rainy Lake
between August 8 and September 12, 1957 (Table VI).

TABLE VI - Stomach Contents of 32 Northern Squawfish
Captured in Placid Lake and Rainy Lake,
August and September, 1957

Average percentage Frequency
Food organism of contents of occurrence
Hymenoptera 23 16
llemiptera 20 9
Ephemeroptera 13 8
Odonata 10 6
Diptera 4 3
Coleoptera 2 4
Orthoptera 2 1
Unidentified insects 17 16
Cladocera 2 1
Unidentified invert tr., 1
Anura 2 s 1
Plant material 2 2
Debris 2 2
42
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most abundant item (23 percent of the
Adult antj z§23r§23 ig half of the stomachs. Water_boatmen
;Otal) ago ercent of the contents. Adult damselflies and
made uPd 1?ing forms (Diptera larvae and mayfly nymphs)
bottom-2ne n moderate numbers. Only one stomach con-

rred 1 !
al?oegcg?adocerans. One stomach contained two small
tain

toads.

7 mains were found in four of eight Northern
q;;zg ;:omachs collected in Alvg Lake on June 19, 19;6.
N ntained the remains of one fish. One of the remains
Each‘ﬁontified as a Northern squawfish, another as a Yellow
e ; ¢ The other two were not identified. Insects and
pizgt.material made up the remainder of the contents of the
gight stomachs.

h contents of 43 Northern squawfish (?.0 -
10.1 zgghzgo?iclength) collectgd in the Clearwater R;ger )
beiow Salmon Lake were also principally of insects (t dper
cent). Two bottom species of mayfly nymphs constltﬁ e ors
25 percent of the total. Moderate numbers of grasshopp s
and caddis larvae were also present. Fish remains (cypri
nids) occurred in two stomachs (Table VII).

] ‘ fish
LE VIT - Stomach Contents of 43 Northern Squaw
- Captured in the Clearwater River Below
Salmon Lake in Mid-summer

Frequency

Average percentage
of occurrence

Food' organism of contents

Gastropoda
Ephemeroptera
Orthoptera
Trichoptera
Plecoptera
Hymenoptera
Coleoptera

Diptera

Odonata
Unidentified insects
Unidentified invert
Fish

Plant material
Debris

—_—
—
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Ricker (1941) found that Northern squawfish over
100 mm. long in Cultus Lake fed largely on fish except
during early summer and Chapman and Quistorff (1933)
Teported that 37 stomachs from this species contained
4 percent fish and the rest aquatic insects. Fish are
apparently a minor item in the summer diet of this srecies
in the Big Blackfoot drainage. 1Insects made up the bulk of
the contents of the stomachs examined.
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ZOOLOGICAL SCIENCES SECTION

= TO THE FIRST CENTURY OF MONTANA ORNITIOLOGY
A GU%EEWIS AND CLARK EXPEDITION THROUGH 1910)

Clifford V. Davis

The "Distributional List of the Birds of Montana" by

ers ublished in the Pacific Coast Avifauna
Aretii fﬁ ?gg?? ca}rged an extensive bibliography. Since
Nﬁ’s excellent work is now over forty years old and is alsc
3 i of print, an up-to-date list has been prepared for
gﬁose interested in Montana ornithology.

lication of this entire list.

Space limitations in the Proceedings preclude the pub-
—FEF_fHTEE?eason the present

list is confined to those publications appearing beforg
1911, The balance of this list (over 400 citations) will
be presented for publication in a later volume of the

Proceedings.

1.

2.

Abbot, G. A. Up the Yellowstone on a Pinto. Condor &:
151-152, 1906.

Allen, Joel A. Crows and Ravens. American Naturalist
7: 743-744, 1873,

The Missouri Skylark. American Naturalist 7: 745,
18737

Notes on the Natural History of Portions of Dakota
and Montana Territories. III. Report on the Birds.
Proceedings of the Boston Society of Natural History
17: 44-68, 1874,

Breeding of the Canada Goose in Trees. Bulletin
of the Nuttall Ornithological Club 1: 50, 1876.

The North American Species of the Genus Cola tes,
considered with special reference to the relationships
of Colaptes auratus and Colaptes cafer. Bulletin of

the American Museum of Natural History 4: 21-44, 1892,

Anthony, A, W, A New Subspecies of the Genus Dryobates
Auk 13% 31-34, 1896,

Baird, Spencer F., Thomas M. Brewer and Robert Ridgway.
A History of North American Birds. Land Birds.
Boston, Littie Brown and Company, 1874. 3 vols.

Baird, Spencer F., John Cassin and George N. Lawrence.
Birds, Washington, 1858. 1005 pp. (U.S. War Dept.
Reports of Explorations and Surveys to Ascertain the
Most Practicable and Economical Route for a Railroad

ig?m t?e Mississippi River to the Pacific Ocean.
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