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ABSTRACT

Length frequency distribution of total lenglh measurements werve prepared
on %,130 Iish that represenled eleven of the twenty fish species in Flathead
Lake, Thege distributions were used as a basis to describe the population
structures of these fish. The cleven species represent all of the major fish
srecies in the lake except kokance salmon,

The seasonal distribution pattern, populations characteristics, summary
of age and growth data and a frequency histogram are presented by species,

Fish species discussed include: Dolly Varden, lake whitefish, pygmy
whitefish, mountain whiteflish, lake trout, cutthroat trout, northern squawtish,
reamouth, longnose sucker, largescale sucker and yellow perch,.

BACKGROUND

Fisheries managers on large deep oligotrophic lakes in the wester
United States have generally had similar problems. These large lakes usvally
contain populations of migrating salmonids that require the development of
specialized equipment to adequately understand the populations during both
their lake and stream residency. Knowledge of both habitats and the relation-
shir that exists between them is most essential to maintaining the fisheries
resource, The assessment of such relationships are complex, Often the situation
is corrlicated by changes in water quality, water levels and flows that can
result from water development projects. The most drastic example is complete
ioss of spawning accessability to a river or stream by a dam or diversion,

Flathead Lake, in northwestern Montana, is part of a large interdependent
lake-river system., This system offers the public a national renowned lake and
stream fishery and many other types of water-based recreation amidst a setting
of mountains, The lake has 126,000 surface acres with a maximum depth of
LoO feet, It is fed by a watershed containing over 180 river miles which
includes portions of Glacier National Park and the Bob Marshall Wilderness.



Pishery investigations in the area were first initiated in 1953 and
were directed toward the asscssment of the fishery in the river system above
the lake. The result of bthis work clearly defined an inter-—dependency of
this lake and river syshem,

OBJECTIVES

The objectives of this study are to develop techniques for using speclal-
ized equipment in determining the relative abundance of the various fishes in
the lake to determine ilheir seasonal geographic and depth distribution and to
establish eriteria for measuring year to year trends in species populations.

PROCEDURES

4 year-around fish sampling program was initiated in October, 1966 on
Flathead Lake to define the seasonal and depth distribution of fish. Fleven
srecific areas of the lake, selected on the basis of ecological character-
istics (Hanzel, 1970) have been sampled periodically during twelve netting
series, These sampling series were grouped into the four seasons: winter,
srring, summer and fail,

Sampling was conducted from a 35-foot boat, the "Dolly Varden', Fformerly
a eommerical fishing boal and now modified bo handle specialized fishing geav,
The boat is rigged with gill net rcel, a boom and a hydraulic powered winch.

It =lso has recording sonar that is capable of giving precise bottom measurements,

locating fish and recording their depth and area distribution,

1111 nets used for bhis study ranged from an 8-foot by 125-foot net with
2 mesh sizes to a nel 8-foot by 1,300~foot with eight different meshes,
»tions of net 2l feel deep were frequently'added to give further information
epth distribution, Although the nets used varied in size and length
e predominant net (65 percent of 191 sets) consisted of a specially designed
t for Flathead Lake. This "Flathead Net" was 600 feet long with three
ctions: a 100-foobt by 8-Toot net containing a 50-foot section of §/8-inch
esh (mesh in stretched measure) and another 50-foot section with 1 1/lL-inch
mesh: a 250-foob by 8-Toot net; and a 250-foot by 2lh-foot net. The 260-Coot
netz have 50-foot seetinns each of 1 1/?, 2, 2 1/2, 3 and l-inch mesh, The
59-?oo+ hy 2h—foot npb wAas nob fished duang mOQL of the winter sampling
se

Typical sets were on the botbom and were {ished overnight for a peviod
of approximately 20 hours, Proper placement and alignment of the nets and
depths were checkpd and recmrded on sonar tape. Sets ranged in water depth
from 8 to 1l fee

A1l fish collected were measured to the nearest one-tenth inch in total
length, (T,L.) weighed Lo the nearest one-~hundredth of a pound and a scale
samrle extracted and stored in individual envelopes, The metric system or
measurement (mm and g) was initiated in the field during 1969, A cursory
examination was also made into the abdominal cavity for sex determination
and gonadal development.
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FINDINGS

The seasonal area and depth distribution of fish in Flathead TLake was
recently-described by Hanzel, 1970, 1In the discussion of fish distribution,
no mention of fish lengths or ranges were made. It is the intent of thig
rrort to present a summary and discussion of the size and length frequency of
eleven species of fish collected in Flathead Lake from October, 1966 through
December, 1770,

Fish species discussed will include: Dolly Varden-l{ lake whitefish,
pygmy whitefish, mountain whitefish, lake trout, cutthroat trout, northern
squawfish, peamouth, longnose sucker, largescale sucker, and yellow perch.
Length data on kokanee, one of the major fish species present in the lake
will not be summarized because the information collected represents data on
only maturing fish.

Eight other species of fish present in the lake will also be omitted
from this report because of the small numbers collected, These fish are
goho salmon, rainbow trout, brook trout, largemouth bass, pumpkinseed, redside
shiner, slimy sculpin and black bullhead.

The fish measurements included in this report were collected during 12
netting series on Flathead Lake. The individual netting series are defined
by dates, 'designated seasons, areas sampled and the number and lengths of
nets used in Table 1. The seasonal fishing efforts are summarized and presented
in Table 2. It is evident from these tables that fishing efforts were not
~eonstant during the series and that caution is required when interpreting and
comparing the data presented on s€asonal catch and species distribution, Winter
and spring collection periods did show the lowest catches of total fish while
the highest catches were recorded during the fall periods when 57.2 fish were
caught per net set., The location of the designated sample areas (Figure 1)
are the same as those described by Hanzel, 1970.

One additional sample area, Area 12, was included in this summary because
sufficient fish data has accumulated from this most southern area of the lake
and has not been previously discussed. This area frequently called Polson Bay
represents an entirely different aquatic habitat compared to the rest of this
deep oligotrophic lake by waters and currents of the Flathead River which
flows through the area. O0ut flow volumes of the river and the lake level are
controlled by Kerr Dam located approximately six miles downstream from the
lake. Water storage and flood control manipulation patterns generally cause an
annual 10 feet drawdown in lake water levels. This drawdown is more dramatic
in this shallow bay area than in most areas of the lake. The bay contains
approximately 30 square miles of water and has a maximum depth of 2L feet,

Frequency Distribution

Frequency distribution of total length measurements were prepared on
8,130 fish and will be used to describe the individual population structure
of eleven of the twelve major fish species in the lake, As mentioned earlier,
kokanee are omitted from these analyses.

i Common names of fishes in this report are those given in American
Fisheries Society, Special Publication No, 6. 1970. A list of
common and scientific names from the United States and Canada,
Pub. No. 2, Second Edition, 102pp.
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Figure 1. The location of areas and the number of points sampled in
Mathead Lake, October 1966 through December 1970,
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The length frequency intervals were selected from the size ranges
of the species and age and growbh data available from the lake., A suwmary
of the size ranges, largest individuals (by weight) and the number of fish
included in the frequency distributions are presented in Table 3. A
somary of the available age and growth data used will be presented in the
discussion by species, Scales were collected from a sample of each species
and plastic scale impressions have been prepared. Examination and analysis
are not complete at this time, Concentration areas, species peculiarities
and preference zones will be discussed by species. All area references in
the discussion will refer to those sample areas as numbered and shown in
Figure 1.

Species length frequency histograms are presented in Figures 2 through
12 to pictorially describe individual population structures. The seasonal
variation and availability within each frequency interval is also illustrated
in the figures and is expressed as the seasonal proportion of that species
caught by intervals. The figures also includes total number of fish enumerated
by season in each interval and the seasonal percentage of these totals,

Species Discussion

Dolly Varden

Length frequency data were summarized on 985 Dolly Varden (Figure 2)
with the largest fish weighing 18.5 pounds (8,391 g) and length measurements
ranging from 6.6 inches (168 mm) to 36.0 (914 mm).

Age and growth information on Dolly Varden from Flathead Lake has been
reported by Block, 1955 and Rahrer, 1963, Calculated mean lengths, in inches,
at annulus formation by Block and Rahrer were as follows:

AGE CLASS

(Number

of fish) I II III IV v VI VII VIIT
Block

(87) 3.0 5.9 9.2 13.2 18.0 22,3 27.2 30.7
Rahrer

(289) 2.8 5.5 8.2 12.7 17.8  23.4 28.5 3h.5

Block also determined the maturity of Dolly Varden in the Flathead River
system to be at age five which occurs at approximately 18.0 inches.

The tabulation of the frequency information shows 68,3 percent of the
Dolly Varden population in the lake to be less than 18 inches. These young
or immature fish showed a particularly strong dominance in the spring catch
data and represented 90.5 percent of their total numbers. Immature fish were

77.1 percent of the summers catch, 56.5 and 54.3 percent of the winters and
falls catch, respectively,
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The group of fish from 12 through 17 inches showed little variation in
the percentage of total fish taken during all of the sample seasons, This
groun's percentages ranged from 37.9 to 7.6 percent throughout the sample
reriodz, Such consistent representation of immature fish, regardless of
numbers, indicates a stable population that has consistent recruitment of
young fish,

Block (1955) found sizeable populations of immature Dolly Varden ranging
in size from 3.5 to 9.6 inches and mostly two to three years old in five trib-
utary streams in the upper Flathead River system, No four year old fish were
found in these tributaries., Dolly Varden, less than 6 inches in length, have
not been taken in the lake, which further confirms the movement of these
juvenile fish to the lake after they reach their third year of life.

The seasonal incidence (Figure 2) of the mature Dolly Varden taken in
the netting does suggest the season and length of time this size fish were
absent from the lake during spawning and prior to their subsequent return.
The spring period of netting produced the least number of mature sized fish
and their numbers in the lake progressively increased until fall when they
were the most numerous.

Although the Dolly Varden were found to have a wide spread distribution
in the lake, four of the sample areas (Areas 1, 2, 5 and L) accounted for
51.l4 percent of all fish. The other lake areas, listed by preference (numbe r
of fish taken in each area) were 8, 9, 10, 11, 3, 6, 7 and 12, The most
limited distribution occurred during the spring sampling period when they
were found concentrated in Areas L, 5, 8, 9 and 10.

Lake Whitefish

Length frequency data were summarized for 2,446 lake whitefish (Figure 3)
with the largest fish weighing L.92 pounds (2,233 g) and length measurements
ranging from 5.5 inches (140 mm) to 23.9 inches (606 mm). The largest lake
whitefish ever recorded from Flathead Lake was a twelve-year-old, 6 pound
1 ounce (2,753 g) fish recorded by Brunson and Newman, 1951.

Age and growth data on lake whitefish from the lake have been repcrted
by Bjorklund, (1953). He compared growth patterns of these fish from Yellow
Bay and Polson Bay, Areas 9 and 12, respectively. Calculated mean lengths,
in inches, at annulus formation were as follows:

AGE CLASS

(Number

of fish) I 1T IIT IV v VI VII
Yellow Bay

(76) 6.7 11.6 14.0 15.1 16.2 16.9

Polson Bay

(89) 8.0 10.4 12.h 13.1 13.6 1h.2 16.3




sdncdr

tdnoad Aousnbag; yows Ul pPBITLATIOD

Lousnbed ] »Yy JO Yovs UL UST] JC

o o

S

fsnoayquaded uv

*uosRas AQ

) 3ustJded puw Jsgumu YL (4

Tea0L JO uctidododd TrUOS®SS BUL (¢ {dnoad

|D}O] -

Aousnbaday UD®? UT paideTTo0 UBTJ 12105 JO jusiugad ayuy (¢ fsdnosd Aousnbaal ULHUST
ey Aw tgessagdye *qUITI 0% 4197 ‘eandT] aUl  *0OLEL J3Quess YInoaus 9g6L I3Q0300
‘auE] pEOULETY UT PIIOITTO0 UST1Fo3TUM 3XET Gry'Z JO UOTINQTISSIp Aousnbosj UsBue] 7 aandtT
(%) 8ON - NOSV3S NOILHOdO Hd TVNOSV3S . IN3IOY3d
06 08 0L 09 O0¢ mv ohm mN m_ 08 09 O 02
i 1 " ] L L " 1 & 1 L i i A i ] P dud i " i b
(60 ) 9 S ,
_ - - _Mm UHINS %0 MUV
- - 3
L'y ) 66 me 5 q “
. > al o
8L ) e § UHANS 1| TIVd %58 SRR
[+ ) ne M §| 1 a1 9
(o5 ) 19 4| s | » ‘m
Y. o=\ ~ryo n N >
7'5C) B88C S g \\\\J
(0°02) 7€ S | EAS oNTHAS | L | TIVA g2 \\ M,
[Crit) n M N w = 6
[0°41) 6€ 4 M ]
[Z°62) omn S 9 g Hw\\\\\ r
(0°27) 621 S| S m T —_— %6 ¢ \ LA
6°9¢) 60L M| § | ¥ el
[C*9r) LGedt | S It \k
[c7C2) Ca S, R mwmx
6°LlL) 65 S N Co Li
67~ ARHOS EINTH TTYd ¥ 0k \ .
 q2h) G2LM . \ Gl
[L°65) 18 4 S 7,
(6°0 ) L} S m K o
9L ) & S WIS ONTHAS | & TTVa i ¢ .
(0°L ) = M I : gl
(i) ) o 4l M
Lo )L S : 3
- T sho WHHHAS TV BL°0 ’
TooTom : 1
(L'0 )1 3
Y T Y — T A T ¥ T Y T ) g T A §

Ysijepym oyo

I yibuan

ul

sayoul

SdNO¥9 AONINOIUS

10 -



Bjorklund compared age class frequency distributions and found a con-
siderable overlap of lengths to occur in most age groups between age classes
IT through VII. He found mature males at age II, with the majority mature
by age III. Females were mostly mature by age IV.

In his discussion, Bjorklund (1953), considered the lake whitefish
porulation to be only slightly exploited. Under such conditions, the pop-
ulation structure should have a trend toward a higher ratio of older to younger
fish. This situation was true in 1951 and was further emphasized during the
present study when less than 30.0 percent of the fish were considered immature
and less than 11.0 inches. The only major difference in the population structure
since 1951 was an increase in the number of fish larger than 15.0 inches,
Bjorklund found these fish represented 2,0 percent of the total fish collected:
whereas, in the present study they accounted for 31.7 percent (Figure 3).

Lake whitefish have shown a wide-spread distribution in the lake and
can be taken in nearly any bottom net set. In general, catches will be
represented by a mixture of old and young fish. A large concentration of
immature fish was taken only once and occurred in early summer in Area 1 more
than one mile from shore,

Some lake area preferences were indicated by four sample areas accounting
for 58.2 percent of the fish collected, These areas ranked in decreasing
order of abundance were Areas 1, 2, 11 and 3. The other sample areas ranked
by preferences were: 6, 9, 8, 12, 5, 10, L and 7.

Pygmy Whitefish

Length frequency data were summarized for 551 pygmy whitefish (Figure L)
with the largest individual weighing 0.10 pounds (L5 g) and the length measure-
ments ranging from 3.1 inches (79 mm) to 7.2 inches (183 mm).

Information on the pygmy whitefish in Flathead Lake is limited to the
revorting of the general area distribution by Hanzel (1970) and a listing of
parasites found in specimens taken from Flathead Lake and other waters in
western Montana by Newell and Canaris, (1969).

Netting results have shown pygmy whitefish occupy the deeper areas of the
lake, from 90 to 14l feet. During the spawning season in late November and
early December, larger numbers were found along the shoreline in shallow water.

Spawning populations of pygmy whitefish were observed during 1969 and
1970 in the Swan and Flathead Rivers. The run in Flathead River consisted
of concentrations of 200 fish or more and were found twenty-five miles ur-
stream from the lake. The Swan River fish occurred in about the same pattern
of concentrations as the Flathead River but were confined to the lower two
miles of the river by a diversion dam across the river. Males were predominant
(87 percent) in the spawning populations during both years. Comparing the
length frequency structure of the Swan River runs, the 1970 run had more
small fish but had the largest individuals. Two-thirds of the fish were less
than li inches. The 1969 run was more uniform in size with about equal numbers
of fish above and below the l-inch measurement.

- 11 -
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The size range of the spawning males was li.1 inches (104 mm) to 5.9
inches (150 mm); and spawning females, L.5 inches (11k4 mm) to 6.6 inches
(168 mm). Although several small mature females were present during both years,
the majority of the females were larger than 5 inches (127 mm)., The male
rcrulation generally was made up of fish less than 5 inches. Other possible

épawning areas were indicated by the presence of ripe fish taken in Table
and Skidoo Bays, Areas 3 and 7, respectively.

Area preferences were indicated when 75.6 percent of the pygmy whitefish
were taken in four sample areas. These areas in decreasing order were Areas
i, 1, 2 and 8. The remaining lake areas in their order of abundance were
Areas 3, 11, 5, 9, 7, 6 and 10. This listing of preference areas excludes
those spawning fish that gathered at the mouths of the Swan and Flathead
Rivers.

Mountain Whitefish

length frequency data were summarized for 349 mountain whitefish (Figure
5) with the largest fish weighing 1.17 pounds (576 g) and length measurements
ranging from 5.3 inches (135 mm) to 17.2 inches (437 mm). The general area
distribution reported by Hanzel (1970) is the only information available since
Elrod et. al. (1929) first described these fish as a valuable food fish,
Fishing effort expended to catch this species has decreased since 1916, A
major factor contributing to this decreased use was the establishment cof kokanee
in the lake. This introduction resulted in a shift of fishermen efforts
from whitefish to kokanee during the fall. The kokanee grow larger than the
whitefish and are available in greater numbers and in more areas during this
season when the whitefish are most readily taken,

This species demonstrated a specific preference for shallow water areas
and near the surface in the pelagic areas. Rarely were they taken in waters
deeper than 60 feet. During the fall, these fish apparently move into shallow
waters and concentrate along the entire shoreline. During the fall over seventy
percent of all mountain whitefish were taken in the shallow water areas.

Areas in order of preference as indicated by the total number of fish
taken were 5, 11, 6, 9, 10, 4, 7, 2, 3, 1 and 8.

Lake Trout

Length frequency data were summarized for 106 lake trout (Figure &) with
the largest fish weighing 32.0 pounds (14.5 kg) and length measurements ranging
from 7.8 inches (197 mm) to 42.0 inches (1,067 mm). Although not officially
recorded lake trout in excess of 35 pounds have been reported.

Areas of concentration of lake trout have not changed since Hanzel (197Q)
described their general area distribution. Major summer use includes Areas
3, L, 5, 8 and 10, During the fall, fish concentrate and generally limit their
distribution to Areas l, 5 and 7. Lake trout have not been taken or reported
from Polson Bay, Area 12,

- 13 -
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Many of the lake trout netted were returned to the water unharmed.
Estimates of weight and length were made and included in this summary.
The following estimated weights were included in these length frequency
intervals: 1 to L pound fish were put into the 18 to 23 inch group; 5
to 10 pound fish into the o}y to 29 inch group; 11 to 18 pound fish into
the 30 to 3k inch group and fish over 19 pounds into the 35 inch and larger
size group.

It was apparent from the length frequency histogram (Figure 6) that
the juvenile lake trout population is quite small or was unavailable to
present collection areas or methods, Immature fish, less than 17 inches
were only taken at two points, Areas 3 and 8.

Cutthroat Trout

Length frequency data were summarized for 70 cutthroat trout (Figure 7)
with the largest fish weighing 3.30 pounds (1,497 g). This was a spawner,
taken in the Flathead River during the spring run from the lake, Total
length measurements for this species ranged from 8.5 inches (216 mm) to
20.2 inches (513 mm).

Age and growth data for cutthroat trout in the Flathead River has been
reported by Block, 1955 and Johnson, 1961, Calculated mean lengths, in
inches, at annulus formation by Block and Johnson were as follows:

AGE CLASS
( Number
of fish) T 1T IIT v v VI
Block ‘
(61) 2.h 5.8 8.7 13.3 15.0 16.0
Johnson
(559) 2.2 L7 7.7 11.3 13,1 14.9

Both Block and Johnson found a predominance of age-class Il fish in the
river system above the lake., Hanzel (1966) described the movements of these
fish by the tag and recapture method as they progressively moved downstream
to the lake,

The complete absence of fish less than eight inches in the lake combined
with the movement pattern of the juvenile fish from the river to the lake
illustrates the complete dependence of the lake on the upper river system
for the recruitment of this species.

Johnson (1961) found the following age-class structure in spawning fish:
III-32 percent; IV-60 percent; V-2L percent; and VI-13 percent,

- 16 -
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tutthroat trout distribution in the lake was found to be specific by
season and area. No cubthroal were taken during the spring samples serien
which ic the time when most mature fish are on thelr spawning runs into the
upper Flathead River drainage. During the summer and fall, cutthroat wore
generally found near the surface and were dispersed over the entire lake,
noncentrations during the winter were more restricted in area but the numbers
of fish found were considerably more than those of any other season. FPre-
ference for lake areas listed in decreasing order of catch, were Areas 1,
2, 11, L, 10, 6, 7, 5, 9 and 3.

Northern Squawfish

Length frequency data were summarized on 1,200 northern squawfish (Figure 3)
with the largest fish weighing 4.50 pounds (2,128 g) and length measurements
ranging from 3.L inches (86 mm) to 22.3 inches (567 mm).

Age and growth data from Flathead Lake were reported by Rahrer, 1963,
Calculated mean lengths, in inches, at annulus formation for 200 fish were
as follows:

AGE CLASS

I II IIT v v VI VII VIIL IX
1.2 2.1 3.2 I 5.7 6.9 8.0 9.2 10.3
—.X‘-—-_—X;—_-—X;I—“)-(I.I.I‘——;(I:/'“‘;CV‘-*—;(V;_-._-}_CV;I nnnnn
11.4 12.5 13.6 4.7 15.9 171 18.0 19.1

These fish are present in most shallow protected areas of the lake in
waters less than 90 feet deep but are generally found in large schools or
concentrations. This species remains in mass as they moved seasonally from
one area to another. Stations that represented the most consistent year-
around catch of squawfish were those located along the west shore. The
largest fall collections occurred in Skidoo and Big Fork Bays, Area 7 and 11,
respectively., Area 12, Polson Bay, represented the largest summer concentration,

Eighty-five percent of squawfish less than six inches were taken during
the fall collections. These immature fish were more numerous in the southem
areas of the lake (Areas 5, 6, 12 and 7).

Peamouth

Length frequency data were summarized for 1,439 peamouth (Figure 9),
the largest fish wighing 0,79 pounds (357 g) and length measurements ranging
from l.7 inches (119 mm) to 13.3 inches (338 mm). The largest recorded
peamouth taken from Flathead Lake was 14.0 inches, reported by Rahrer, 1963.
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Age and growth information from Flathead Lake was reported by Rahrer,
the calculated mean lengths, in inches, annulus formation for 192 fish were:

AGE CLASS

I 11 111 v v VI VII VIII X
1.9 3.3 L.5 5.8 7.0 8.2 9.2 10.2 11.2
e T w e
12.0 12.5 13.1 13.5

The peamouth, like the squawfish, were predominantly an inhabitant of the
shallow protected areas of the lake, The largest numbers of fish were recorded
during the summer and fall periods. Winter populations were confined to the
southern areas of the lake, except for Area 12, Polson Bay. This most southern
bay was almost devoid of this species during the winter and spring seasons.

By summer, the peamouth apparently move enmasse into Polson Bay and represent
the larger summer catches in the lake, Spring distributions were confined to
areas along the west shore,

The largest seasonal concentration of fish was found during the fall of
1969, when LO to 70 fish were taken per net, (net 250 x 8 feet), Con-
centrations the following summer ranged from 20 to LO fish per net and in the
fall of 1970 the numbers decreased to 20 to 30 fish/net.

The majority of juvenile peamouth, less than 6 inches, were found in areas
along the east shoreline during the summer periods but seemed to disperse to
all shoreline areas by fall.

Longnose Sucker

Length frequency data were summarized for 178 longnose suckers, (Figure 10)
the largest weighing 2.09 pounds (948 g) and length measurements ranging from
.5 inches (11h mm) to 18.2 inches (L62 mm),

Elrod, 1929 found this sucker present in the lake in 1916 and Hanzel
(1970), described their general area distribution,

During the winter season suckers were primarily confined to protective
cover areas along the east and west shorelines, None were found in Polson
Bay, Area 12, The largest spring concentration was in Rollins Bay, Area L.
A wide dispersal to all areas of the lake was noted during the summer season,

Suckers less than 6 inches were only taken in the fall season in Areas |

and 12, Somers and Polson Bay. This limited range of small fish was noted
during 1969 and 1970 samples seasons.
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Preferences as indicated by decreasing number of suckers taken by area
were Areas 1, 3, 8, 9, 10, 2, 11, 5, L, 7, 6 and 12,

Lzrgescale Sucker

ol

Length frequency data were summarized for 104 largescale suckers (Figure 11)
with the largest fish weighing 3.52 pounds (1.597 g) and length measurements
ranging from 6.l inches (163 mm) to 25.6 inches (650 mm).

Elrod (1929), described this sucker as being more numerous than the long-
nose sucker in the lake., Hanzel (1970) in his work on area distribution found
only limited numbers. This species occurred in very limited areas during the
sample seasons. Wintering concentrations were considered sparse, with the largest
numbers occuring in Areas 7, L and 5. Spring catches were represented by two
fish; one caught in Area 1, the other in Area 12, The largest summer distributions
were in Areas 12, L4, 5 and 9. During the fall, catches in Areas 1 and 5
represented the largest numbers.

Year around preferences were suggested by 60.6 percent being taken in
Areas 12, 1, 5 and L. The other areas, in decreasing order were: Area 6, 7,
10, 2, 8, 11, 3 and 9.

The scarcity of fish less than 15 inches, and the predominance of large
fish during the sampling is demonstrated in the frequency histogram in Figure
11. Since nets with mesh sizes capable of collecting the smaller sucker were
used throughout the sampling period, either the numbers and distribution of
these small fish were so scarce and limited that they were not sampled, or
these sizes of fish do not enter the lake population until they reached a size
over 15 inches. The latter consideration suggests a complete dependance on
the inflowing stream for reproduction and the rearing of juvenile sized fish,

Yellow Perch

Length data were summarized on 702 yellow perch (Figure 12) with the
largest fish weighing 1.01 pounds (L96 g) and length measurements ranging
from 5.2 inches (33 mm) to 15.4 inches (391 mm).

Age and growth data from Flathead Lake were reported by Rahrer, 1963,
Calculated mean lengths, in inches, at annulus formation for 243 fish were
as follows:

AGE CLASS
I IT III Iv v VI VII
1.0 1.9 3.3 5.1 7.0 8.7 10.0

- 23 -



*uosRes [q sanoJL¥ [Lusnbodl 8yl O yome UT ULT] O {sevoyjusaed ut)

TusGuied LU JequnU 9yl (4 fdnogd Auvusniaeg) UOEs UL pa403TI00 Yl 1®0% JO uoTizodoad
Teucsess eUuy (¢ fdnoad fAouenbed; Yowe UL pIlosITOL USTY T®AIOY JO qusoaed ay3 (g {sdnoad
lousrizad, uysfuasy suy (| isesssadxs ‘4UETJ 03 Lol feaniTj BYY, *OL6L J9qUBLI] YIFroJUut 9961
2800300 ‘ede PESU}BTd UT PII08IT00 Jo¥ous 8TrLesHIe] h(l JC UOTAINGTJIASIp Aousnbai] yidue]

(%) $ON - NOSV3S NOILHOJdOHd 1VYNOSV3S LN3243d

*LL eandtg

06 08 OL 09 06 mf og oz Ol o8 09 Ovr 0T
Jon i L i 1 5 )| n 1 i H { i L i i PR 4 " A A P

lu N

S
‘, ‘;M £0°0 9>
(G*2L) G w ww

- - mM . \ m

. - UARAOS TV $9°6 Z .
ec) < 4| ZR I
(0°c2) § S| Z
- TS THTINS TIva| | gleg |,
ST M g ¢
(0°2 ) L 4 Z
(0°G ) £ Si g
eroe) L S THAOS DNTHAS TTvd #3°¢ 2 A
! M | g 2l
(c°c ) L 4! ’
(0°C) gl w: ) 77
(0°€) + S N _, Z L
ez : EICINATEFS Wyﬁﬁﬁz TIVE %l Ly .
(L2l) g M i
[L°¢q) e 4 S Z
s*ly)y L s Z
e s! | umums : TIVE c Mmmmmmmu
LT TS W ¥3° 06 \ gL
[C°L2) © M WH \
[V ch) 22 mw M . 7
] s

M

E

Jeyons 9|pasebip

|D}O]-

ul

.

sayoul

q;ﬁuaj

SdNOY¥9 AODN3IND3IYS

-

-2l -



*uoswas Agq sdnod¥ Aousmbad] 8yl JO Yo®a U UYsT] JO (ss88YUsIed ut)
jusotusd pUR Jaqunu Y3 {4 f{dnoad Aousnbedj yoee UT pO30S8TT0O0 USTJ 1103 JO uotqgodoad
Teucseas syl (¢ {dnoad Aousmbaay Yoes UT DPoLOLTIO0 YSTJ TvI01 JOo juadgsd syz (¢ ‘fedrnoad

Aosuenbaal yisusT aya (I :sa9sseadxs ‘qUITI 073 2jo7 ‘LJanFTJ Sy

*0LEL JPquese( UBnoJyl 9961

18Q0900 ‘e¥®] PeaylreTd UT D3308TT00 yoaad MOTTeL 20/ JO UOTANQTIISTp Aousnbed) yiduas

NO11LH0dOYd

(%) 5ON - NOSV3S
l 08 oL 09

Jm

A re

TVYNOSV3sS

oS Ot o0¢ 02 Ol
| | SRR O G S AT

X A

ILN32y3d
..o.wg.o.w »Q.O.N.;

* 2l eardTy

GHWIWAS

TIvd

SR

%L

. ) IS

TTvVd

= IR EE

N

TIvd

{plaaslAds)

FL 0

YHWNHAS TIvVd

wpd

vy -

TIVd

b

il

L

cl

Qi

-
L ZTOow onu I

yosed mojjeA

Y T Y Y T Y

ul

|Dio]

y4buan

Sayoul

SdNOY9 AONIND3IYS

- 25 -



Perch distribution was described as being present over most of the lake
bt they were rarely taken in waters deeper than 30 feet (Hanzel 1970). This
widespread distribution was evident only during the summer and early fall
sensons. Late in the fall when water temperatures cooled, perch left the
~+~relines for deeper water. Movements beyond this point areas are not known,
but possibly could be to Areas 1 and 12; the only areas perch were found year
around.

RECOMMENDATIONS

The major emphasis of research should continue to be directed toward the
determination of the seasonal depth and area distribution of the fish. Special
consideration given: (1) to an intensive sampling program within small areas
of the lake to determine the seasonal duration, extent and relative abundance
of the fish; (2) to completing the analysis of the fish scales collected
during previous sampling to permit correlation of age, growth, time of annulus,
formation and (3) comparing growth rates between stations and the time of
sampling; (L4) to developing new techniques for sampling juvenile kokanee
populations for determining population trends; (5) to continuing measurenent
of water quality and relating effects of significant changes in the water
quality on the fish population, particularly age class strength,
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