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Job Title: Status of walter quality., eroslon, aquatic insect and fish populations
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ABSTRACT

Data are presented for Fisher River, Wolf Creek and Fortine (reek con-
cerning the effect on the aguatic environment of read and railroad relocation,

Sediment pollution from the raiircad grade is lowering water quality and
probabiy limiting trout pepulations in Fortine Cresk, Additional erosion
control 1s needed bo stabilize soils along the grads,

Proplem ercsion areas still exist along the railrcad grade from the mouth
of Wolf Creek upstream bo Falrview, In addition, nearly all channel changes
are in dire need of riparian vegetation to provide bank stability and cover
for trout. Aguatic insect populations in a2 control section of Wolf Cresk
averaged over 200 -1bs. per surface acre of riffle, indicating they have re-
covered to some degree from construction related lows. The altered section
had a deeper, wider chamel with more pool development than the control section.
The impounding a{Yect of the groins has produced a backwater itype habitat which
is infested with longnose suckers {Catostomus catostomus) and largescale
suckers (Catostomus macrocheilus)., OUCKers were cver 154 times as sbundant
in the channel change than in the control area. Rainbow trout {Saimo gairdneri)
vopulations wers glightly higher in the control than in the aliered Se6ChLoN.

stic inse popula g in the control section of the Pisher River

- twice as la as in the altered area. It zppears that unsuitable

. in the cndnne} changes is the limiting factor. Resident fish pop-
vlation data indicated: (1) suckers are much more zbundant in altered than
control sections, {2) mountain whitefish (Prosopium williamsoni) are the
dominant game f*&n in the contrel hut are rare in the altered section, and (3)
rzinbow troul are more numerous in the altered sechtion than in the control.

A spawning run of 2,6h0 mountain whitefish with a total fecundity of
2,800,000 eggs migrated from the Kootenai River iwto the Ea her River. Groins
wers not barriers to their movement and spawning occurred in some channel changes,

Recommen ons are presented to minindze damage to aguatic environment
: construction, control erosion and produce mors trout habitat in chammel

M “{r"'s vy



INTRODUCTION

Dam construction, reservoir clearing, relocation of villages, highways
and railrcads were initiated in 1965. Relocating the Burlington-Norbthern
Railroad involved the channeliszation of parts of the Fisher River, Wolf Creek
and Fortine Creek. Construction activities increased erogion in the watersheds
by denuding large land areas and creating steep slopes along the railroad
grade which are quite susceptible to erosion,

The changes in stream environment caused by construction activities are
often harmful to aguatic life, Whitney and Bailey (1959), Johnson (196L)
and Flser (1968) documented the detrimental effect of stream channelization
vpon fish populations in three Montana trout streams, Silt desposition
greatly alters the aguatic environment by blanketing spawning areas, killing
and reducing production of benthic organisms and preventing light penetration
{Apmann and Oatis, 1965). ILong perlods of slow accumulation of fine sediment
are especlally harmful, Cordone and Kelly (1961} summarized "Cur failure to
recognize that even small amounts of sediment may be harmful, may well result
in the gradual destruction of the majority of our streams”,

Apmann and Oatis {1965) pointed cut that caution must be exercised
n altering streams becazuse the channels are in delicate adjustment with
water discharge channel length. This causes channel instability because the
stream will attempt to squalize the slope in the new channel with the upstream
and downstream slope., 1t is obvious that if damage to the aguatic epviromment
is to be prevented, stream alterations must be founded on the prineiples of
stresm dynamics in conjunchion with hydranlic regime of stream being altered,
and great core must be exercised to prevent erosion during and after construction,
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he purpose of this study is to evaluate the effects of constrection
activities associated with the relocation of the raillroad upon the aguabtic
environment and biomsse in the Fisher River, Wolf Creek and Fortine Creek,
Parameters under investigation include: water guality, sedimentis, turbidiiy,
stream morphology, aguatic insect and fish populations.

Tnitisl data collscted during ths 1969~70 fiscal vear were presented in
en anmual report, July 1670. In summary, field inspection documented by
photographs showed that considerable erosion occurred along the railroad
grade from Wolf Creek Junciion upstream to approximately three miles north
of the Fairview Overpass. In the Fortine Creek drainage, erosion from the
ight-of-way is serious from the north portal of the Flathead tunnel down-
stream ©o about four miles below Swamp Creek, The susceptibliiiy of the
mneonsolidated glacio-lacustrine scils to eroslon has dintensifiec the pro-
lem in both drainages.

Resident fish populations were sampled in the three study streams,
It appesrs thet sediment loading from construction activities is limiting
trout production in Fortine Creek. Initial data from the meadow area of Wolf
Greek suggest that suitable game fish habitat is availsblie in the man made
charmel meandered through the willows in the flood plain. The altered section
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of lower Welf Creek contained less trout and more suckers and redside
shiners (Richardsonius balteatus) than the unaltered section, The altered
sections of the Fisher River contained less whitefish and more suckers

and redsided shiners than the unaltered areas, Trout populations in the two
sectlons were comparable,

Data were gathered on migratory fish entering the Fisher River to spawn
from the Kootenai. A total of 1,131 mountain whitefish with a potential
fecundity of 1,500,000 eggs was passed through traps in the mouth of the
Fisher River during October, 1969, Thirteen of these fish migrated upstream
as far as 1l miles, indicating thab the groin structures in channel changes
are not barriers to whitefish movement. The majority of spawning activity
appeared to cccur in the lower mile of the Fisher River., Attempis to sample
spring spawning rainbow and cutthroat trout were unsuccessful because of high
discharges coupled with large amounts of debris.

OBJECTIVES
The specific objectives of this project are to (1) determine sediment
loads and turbidities in altered and control areas in the Fisher River drainage,

{2) to monitor water quality in influenced and control areas in the Fisher
River drainage, (3) to determine physical characteristics of the stream channel
in altered and natural sections in the Fisher River and Wolf Creek, (L) to
determine the abundance of aguatic insects in altered and control areas of the
Fisher River and Wolf Creek, and correlate with changes in the physical

and chemical environment caused by construction activities, (5} to determine
speeies composition and standing crops of resident fish in altered and control
areas in the Fisher River, Wolf Creek and Portine Creek, and fo correlate fish
population with changes in the physical and chemical enviromment caused by
constructlion activities, (6) to determine the effect of altered habitat upon
migratory game fish from the Kootenai River which enter the Fisher iiver to
spawn, and (7) to recommend moasures which will alleviate damage to the aguatic
environment,

PROCEDURES

Sediments and Water Quality

4 description of sampling techniques is given by May (1970}, Aanalysis
was accomplished by the U, S. Geclogical Survey under a contract with the
5 of Fngineers and the data are on file at the Libby Field Station.

Agquatic Insecths

Aguatic dnsect sampling was initiated in the Fisher River and Wolf Creek
by the Corps of Epginsers in 1967. Insects were collected with a modified
nare foot sampler designed by Waters and Knapp (1961}, 4 collection con-

sisted of three samples at each station, Sample stations were located near
the mouth of Wolf Creek, near the mouth of the Fisher and in the Fisher sbove
the mouth of Wolf Creek (Figure 1),

_3._.
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'rganisms were preserved in 70 percent methyl alcohol, soried from
2bris in the laboratory and screened through a 30 mesh screen. Indent
fication to genus, enumeration and weighing of organisms was accomplished
under contract by a graduate student, Mr. Thurston Dotson, of the University
of Montana. Insects were 1dent1fled Lo genera except for the Diptera which
were identified to familiy,
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The data are presented as the average number and weight of organisms
rer collection for each month and totaled for the year.

Stream Morphology

Stream length, gradient and length of stream chamneled were determined
from Corps of Engineer maps where available {scale: one inch= 0O feet),
Contour maps from the U, 3. Geological Survey (scale: one inch= 1,320 feet)
were utilimed for gradient determinations on Wolf Creek upstream from Little
Wolf Creek and most of Fortine Creelk,

Transects were established at 20 foobt intervals and depths measured every
wo feet in Wolf Creek sample sections, FPools were defined as areas having
smooth water surface with low water velocities and with a thalweg depth
reater than the average thalweg depth. Riffles were defined as areas having
choppy water surface with an intermediate to high wabter velocity and a
h;iwe depth less than the average thalweg depth,
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Flsh Populations

Regident fish
Captured fish were ti
scales colleched anﬁ ralease In gereral, me*hods ouUmlned b} Vj aa
(1969} were followed during sls ctroxlshzng operations. Mark and recapbure
data were ubilized te make popdst estimates for each specles. A computer
programn was smployed to carry the mathematical Iimits, condition factors.

and age and growth data,

15 Were “a@p?@d with e‘ectrofishing ge&ﬁ.

:5

Fall spawning fish migrating from the Koctenal River into the Fisher
rer were collected with box traps utilizing poultry netbing leads. A
& shaped fyke nel was fished in the spring to sample spring-spawning rainbow
cubbhroat trout. Tish were released upstream aflter being marked, measured,
and scale sammles collected,
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The Fisher River was sawpled for whitefish eggs at approximately one-
and-a~nall mil 15 from the mouth upstream to Cow Creek, If eggs were
lacuaec a series of ten samples were taken to determine relative abundance.
ks w&re collected by stirring gravel and ccllecting the eges in a small
net a8 they drifted downstream.




FINDINGS

Fortine Creek Dralnage

Background ~ A general deseription of the Fortine drainage was presented by
v (1970). Fortine Creek rises on the east slopes of the Salish Mbuntains

in Llnceln Gounty, Montana and flows approxamaﬁ81V'hO miles north to it

confluence with Graves Creek to form the Tobacco River, This creek dralns

a watershed of about 180 sqguare miles with timber production and ranching

being the primary land use in the drainage. Soils in the drainsge are com-

posed of glacial deposited drift overlain by unconscolidated, glacio~lacustrine

siit.

Fortine Creek, in the study area, is a small mountain trout stream flowing
through a narrow valley from the north portal of Flathead Tunnel downstream to
Swamp Creek (Figure 1). Gradients in this section average between Ll te L9
feet per mile, A4 total of L,560 feet of natural channel has been replaced
by 3,831 feet of altered channe¢ resulting dn a loss of 729 feet of channel
length. Downstream from the mouth of Swamp Creek, Fortine Creek has nobt been
altered bult has been subject to sadiment loading from construction actbivities.

Brosgion.- Field inspection in April of 1970 revealed a serioung erosion
problem along the railroad right-of-way from the north portal of Flathea
Tunnel downsStream to about four miles below Swamp Oreek. Silt deposition
in pools and riffles was quite evident in the stream. Erosion control
measures were initiated by the Corps of Enginesrs along the right-of-way
in the summer of 1970, Inspection of the right-of-wsy during spring rian-
of I in 1971 indicated that the stabilization methods had succeeded in re-
ducing sediment loads bub problem ercsion areas stlll exdist, Areas '
ributing noticeshble sediment include: (1) szbove Cedar Uresk where
is eroding a diteh along the west side of the grade, {2) above Ch:
Change 2918, (3) below Channel Change 2898 and (k) from Chamnel Chan
downstream to Channel Change 2827, This section of the grade consists mostly
of deep {11l material. The upper part of the grade has been sgtabilized
by covering buit the lower part adjacent fo the stream has not been stabiliged
g

Ly
in many areaz and is eroding directly into Portine Creek.

¥

Stream Morphology.- The locations of sample ssctions in Fortine Creek are
presented in Flegure 1. Section 1 located approximately 0.8 miles upstream
From the north portal is 1,200 feet long and has an average widih of 13 feet,
This section appears to possess falr trout habitat. Washed out beaver dams

in the upper 400 feet cause some sediment loading., The lower 800 feet has

3d banlk stability coupled with fair cover and shade, Sectior 3 Located
;mcck&tely upstream from the mouth of Swamp Cresk 1s 2,000 feebt long and

ave ?zgeq 1/ fset in widbh. This section appeared to possess the best trout
use of stable banks, excellent willow cover and good pool develop-
t n 1 has not been infiuvenced by construction, whereas Section 3
ived considerable sediment pollufion from the construction activiities

rozion from railrcad right-cf-way.




Fish Populations,- The fish population data for FPortine Cresk are summariged
in Tables 1, 2 and 3, Marked difference are apparent between the fish pop-
ulations in Section 1 and 3, Cutthroat trout comprise 81 percent of the fish
Age T+ and older in Section 1 with brcok trout constituting the remaining

1% percent - only four rainbow were collected. In contrast, rainbow comprised
63 percent of Age I+ and older fish in Section 3 followed oy cutthreat (33
percent) and brook trout {6 percant).

The age composition of the individual species suggest low reproductive
success for rainbow and cutthroat trout in Section 3 in 1967 and 1968, Only
eleven percent of the rainbow were older than Age I+ and none of the cubthroatb
were older than Age T+, The weak 1967 and 1968 year classes were probably
caused by the heavy sediment pellution resulting from peak construction ach-
ivities along the railroad per acre indicates repreduction of cutthroat in
Sectlon 1 approaches expected with 19 percent being Ape II+ and older.

L strong year class of brook troud, 983 per acre, was produced in Secition
I in 1970, These large numbers of Age O+ brook trout indicate that severe
competition may occur between juvenile brock trout and cutthroat, Brook trout
also reproduced successfully in Section 3 in 1970 as indicated by the estimate
of 251 Age O+ fingerlings per surface acre. Age 1T+ and ITI+ brook trout were
over five times more abundant in Section 1 than Section 3.

£ trout i1s comparatively slow and Iitile difference in growth
ur between the two sections. A few rainbow and cubthroat trout reach

rates coou

a harvestable size of seven inches in their third growing season but most
attain a harvestable size in their fourth growing season. Brook trout growth
is somewnab faster with most fish reaching seven inches in their third growing

season, All spesciss are short ilved - trout older than Age TITII were nol col-
tected,

The total standing croy trout in Section 1 was 82 percent larger by
number snd 32U percent hesvier by weivht than in Section 3, even though Section 3
had the better physical habitat. Since the confidence limite don't overlap

' number szlmate the differenﬁe can be considered significant, The

1 was accounted for by more Age O+

and by‘mﬂre Age EE+ ﬁnd _EI+ brook and cutthroat trout than in
Sediment Jloading from the railroad grade is the most probably factor
out in Ssction 3.

vackground,- Wolf Creck rises on the west slopes of the Salish Mbant;iﬁs
in Lincoln County, Montanz and flows approxizmately 39 miles to its conflusnce
with ihe Fishev Rivefg The upper 15 miles secbor is a small mountaln stream with
ho feet per mile, A total of l,600 feet of natural
c replaced by 2,975 feet of altered chamnel; a net loss of
gﬁ ox streamu From Fairview to about cne mile below the mouth of
Wolf Creek, Wolf (reek meanders for a@pfOXlﬁ&tﬁ}“ 8 miles through
w, This section has good pocl development, stable banks with good
cover and a gradient of about 10 feet per mile. Stream channslization
meadow has accounted for U, 410 feet of stream being replaced by 4,690

G
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Table 1, Population estimates by age class for trout from Section 1
of Fortine Creek, August 1970

Agpe Average Length Average Weight Percent Age  Number Per Pounds Per
Class inches) (pounds) Composition Acre Aere

Cutthroat Trout

T+ k.0 .03 81 328 8.4
TI+ 5.0 .06 16 &8 L2
IIT+ 7.5 .13 k! 12 1.4
Brock Trout
0+ 2.9 .01 i 983 11.2
T+ 5.4 .0b 56 50 2.2
IT+ 7.2 .13 L0 36 bh.7
TII+ 10.13 .35 Iy 5 1.5
1/

-~ Based on Age I and older fish,

Table 2, Population estimates by age classes for trout from Section 3
of Fortine Creek, August 1970

e  Average Length Average Welght Percent Aze  Humber Psr Pounds Per
Class {inches) {pounds} Composition Aeore Acre

Rainbow Trout

I+ L.2 .03 89 303 10.0
1 5.3 08 9 32 2.5
I 7.7 12 2 7 .9
Gutthrogt Trout
T+ .1 .03 100 186 2.0
Brook Troutb
04 2.9 .01 1/ 251 3.b
I+ 5.5 .08 75 25 1.2
T+ 8.9 26 25 g8 2.1
4

-’ Based on Age I and older fish,
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= Aversge

distance between succeagive

peols divided by

Table 3, Numbers and standing crop in pounds of trout per surface acre for
Sections 1 and 3 of Fortine Creek, 1970. OConfidence intervals at
the 95 percent level,
Number Pounds Confidence Interval
Specles Section 1 Section 3 Section 1 Section 3 Section 1 Section 3
Rainbow - 3h2 - 13.0 L E 3%
Cutthroat Los 186 1.0 5.0 T 20% = 37%
Brook 1,075 28l 19.6 6.7 A T 6oy
+ +
Tobal - 1,480 812 33.6 25,1 - 259 - 279
Table L. Comparison of physical parameters of the stream chamnel from
Section 1 and channel change 10, Wolf Creek, September 1370
Thalweg F-Strean %~Strean
Average  Average  Average 1/ Length Tengti
Section Depth Depth Width Pericdiclity - in Riffle in Pools
Section 1 56 1.2 25,5 .4 68 32
Thannel
Change 10 .52 1.5 0.6 k.5 58 Lz
1/

average stream widih,



feet of altered channel; a net gain of 280 feeit of channel. Below the
meadow, Wolf Creek flows through a narrow valley for approximately 16 miles
to its mouth. Approximately 21 percent of this section has been chamneled,
17,136 feet of altered channel has replaced 20,640 feet of natural chamnel
resuitlng in a loss of 3,50L feet of stream,

Three thousand feet of the chammel change 10 were sampled to estimate
fish populations and 1,500 feet were measured for stream morphology. Section
1 is a 2,000 foot long unaltered channel located approximately two miles
upstream from the mouth of Wolf (Oresk, Fifteen hundred feet of this section
was measured for stream morphology information.

Ercsion and Water Quality.- Wabter samples were collected throughout the
1970 water year. This data will be analyzed by the Corps of Engineers
flologist,

S0il stabilizatlon methods ace ompl&sbed in the summer of 1970 appeared
to have reduced the erosion problem in many areas butbt more erosion conbrol
is needed. Especlally dmportant is the need for the establishment of riparian
vegetation in the channel changes to reduce ervosion and provide cover for
trout. The more obvious erosion areas includes: (1) opposite channsel change 1
;irﬂana Creek to Jennings Contract), (2) opposite Calx Mountain Road, (7
below Richards Creek and (L) sbove Hedemption Ridge Road.

Stream Morphology,.- Stream morphology data collected from Sechion 1 and
channel change 10 are pr@seﬁted in Table 4 and Figure 2. Marked d&ffﬁ‘ﬁﬁ\
exist between the giream morphology of the contrel and altersd sschion.

average denth and average thalweg depth in chamnel change 10 are 39 and
percent deeper, respectively, than in Saction 1. The perlodicity of pool
in the latersed channel was one every .5 stream widths, whersas the Paizualclty
in Section 1 was one pocl every 6.0 stream widbhs.
change 10 occurred lomediately
banks szbove one of the groins. 2r velocity in pool arcas was
only in the upper ends of poois Lumediately Lelow the groins and was not
noticeables in pools above th@ groing.,

The aversge width in channel change 10 was 20 percent greater than in
won Y. The dncrease in gversgs widih coupled with the impounding effect
of the groins has produced a backwaber type habitat upsiream from the groins,

The primery effect of the groins 1z 1o create a deeper, wider, channel
increased pool development and large arsas of standing or backwater type
itat, A issper channel wibth more pocl development when coupled with more
er provides excellent habitat for trout {(hunt), Tewis (1967} found that
ent velo aity'was the most significant factor positively 1ng*u&tuin¢ rainbow
oﬂgulanlwws in pools, Fast water pools utilized by rainbows had large amounts
of cove Cover sssociaited wiih current is critical because trout reguire

» thelr food supply which ccours primarily in the currvent as aguatic
n This combination of cover and current 1s only found in the groins
an imm@dmateLv below the greins along rip-rappsd banks associated with current.
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Aquatic Insects.- The insect data collected from the Pisher River drainage
in 1970 are summarized in Tables 5 and 6, The five orders of aguatic insscts
which were encountered at all stations in almogt every collection are
presented in these tables. Two individuals of the order Odonata and one
individual of the order Hemiptera were collected and are listed in Table 7.
These were not included in the analysis because of their insignificance in
the collections,

In Wolf Creek, insects collected represented five families of Diptera
and 29 genera in the remaining orders: Flecoptera, Fphemeroptera, Odonata,
Coleoptera and Trichoptera. A large number of taxa ils generally associated
with clean waters because sensitive species are eliminated by poilution,

Considerable variation cccurred in the numbers and biomass from one
month ©o another, Maximsl biomass occurred in fpril while maximal number
cccurred in Auvgust and Ssptember., Minimal numbers snd biomass occurred in
June and July. The largest blomass in April was 2.2 times greater than the
lowest in Jupe and July. These flucuations are a reflection of the life
cycle of the insects and the amount of habitat available because insects
disperse when discharge and velocities increase,

Trichoptera was the dominant order by number and weight comprising
L6.Y percent and 39,3 percent, respectively, of the insects collected,
Plecoptera was second by welght comprising 31.5 percent of the biomass,
whereas Goleoptera was second in abundance comprising 19.9 percent of the
total number, Diptera was the least abundant and Coleoptera had the Ilowest
blomass,

The average biomass for the seven months was 2,37 grams per square feet
or 227 pounds/scre of wif f‘e. Following Usinger's (1968}, nr nductzgz*v
classification, Wolf (eeek would fall into the category of a rich 1
This 1s in accord with roductivity dndex suggssted by the to qua inity
range, U1 ppm - 116 ppm recori-d in 1968- 69¢ Bonde {1968} found standing
crop of .92 grams/square feet in Wolfl Creek in 1967,

Fo large difference betwesen the two years is ably the result of
i ent amplgﬂg dates and/or sdverse water guali j‘d ring 1967-68 when
mx.fakmmwmiLmn-mwamai%ﬁmmﬁﬁmwﬁe AY any rate, it appears
incect populations in undisturbed channels have incoreased Trom lows in
1967, Cordone end Kelly (1961} found that in about one year after o dredge
mine operation had ceased, silt was flushed from pocls and riffles by freshets
and bottom organisms had increased & to 10 fold,

.sh Populations.- Population estimates were calsulated for trout and suckers
lbcted in Sectzon 1 aﬁd channel change 10 {Table 8 and 9). Rainbow was

t collected except for one cubthreat captured in

- trout in both sections are similar with mest fish
. of seven inches in thelr third swwmer of life,

w brout live to older uhaﬁ Age TIT+, Age I+ fish comprised 77 percent of
the fish in channel change 10 and 68 percent in Secbion 1. Section 1 has

B
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Table R,

Relative abundance for each aguatic insect order expressed
as percent of total numbers and biomass for each station, 197C

Aguatice Wolf Creek Fisher River Figher Hiver
Insect Order Station 1 tation Station 3
Plecopters

Numbers 2.7% 17.7% 15.99

Pounds 31.5 21.0 7.0
fphemeroptera

Numbers 1761 bi.5 26.8

Pounds 9,1 Y, 2 17.8
Goleoptara

Numbers 19.9 R 18.5

Pounds 2.5 b, 3.1
Trichoptera

Numbers 6.5 21,06 29.6

Pounds 9.3 20.0 2h.b
Dipters

Numbers £.8 17.9 g,

Pounds 16,6 21,8 17.3
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wzble 7. List of genera of insects collected in sach order from
Fisher River drainage, 1970

Wolf Creek Fisher Hiver Fisher River
Station Station 3 Station 3
Tlecoptera
Pieronarcys z - X
Pteronarcella X - X
Capnia X K X
Isogenus i X e
Acrynoptery x - x
Isgoperia X X x
Claassenia X X X
Acronsuria b x p:4
Alloperia Z X X
Nemoura X X -
Kathroperia - - X
Brackyptera - X
Diura o - X
Erhemeroptera
Baetis X 4 X
Amaletus x £ b4
Fohemerella x X x
Leptophlisbia X - -
Faraleptopniebla X X 4
Rithrogenia z L z
Cinyemla z .4 X
Bpeorus X Z i
Hexagenda - x -
Odonata
Ophilogomphus b S - -
Z i X
o - X
Hemiptera
Fhagovelia - b .
X X X
Z £ 4
X X X
i 4 X




Tahle 7. Continued

Wolf Creek Pisher River Fisher River

Station 1 Station 1 Station 3
Bhysacophilsg X e X
Psychomyia X X X
Leptocerns X - -
Dicosmoecus X - -
Tinodes X Z x
Chimarra - X -

Dipters

Chironomidae X x x
Tabanidae X - X
Tipulidae b4 X X
Simuliddae X X z
Rhagionidae £ e X

Table 8, Populaticn estimates by age classes for rainbow trout from
Section 1 and channel change 10, Wolf Creel, August 1970,
Oonfidence limits at ths 95 percent level in parenthesis

Ape  Average Length Aversge Welght Percent Ages  Nuwber Fer Pounds Per
Class (inchss) {1. nds? Compostiion Aere Aore
Seotidon i
i+ g .05 68 112 5.1
1L 7.3 214 28 ub &k
TIT+ 10,9 o3l ? 6 2.1
Totals - - - 164 13.6 (F 289)
Channel Change 10
I+ 5.0 .05 77 111 5.6
- :z -y H B
i+ 7:3 ik 22 33 b.6
ITi+ 6. <53 i 1 =3
Totals - - - 14 10.5 {F 16%)




Table 9,

Population estimates for largescale suckers from Wolf Cresek,
Angust 1970. Confidence 1imits given at the 95 percent level
in parenthesis

Average Length Average Weight Number Pounds
Size Group (inches} {pounds) Per Acre Per Acre
Section 1
3'«78 . ?55 5»2 wG? 5J§ BE‘E‘L (f ?59}
: Channel Change 10
2.5 - 5.1 L. .03 695 20.9 (X 31%)

Takle 10,

Population estimstes for suckers and mounitain whitefish from
Section 1 and channel change 6, Fisher River, September 1270,
Confidence limits at the $5 percent level in parenthesis

e rage fverage
Size Length Welght Humber ] Founds Per
Specles Groun {inches) {pounds) 10007 Stresw (0007 Stream
. . i AY
Mountain whitefish .53 55 50.8 (* 80%)
&

. +
Largescale sucker 3.1-11.8 541 06 %8% 29.4 (2 29%)
Longnose sucker 3.5« 7.9 5.9 07 26 1.5 (* 664)

-
Teotel suckers - - - €12 31.3 {2 2@%)

§
Py
—]
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50 percent more Age II+ and I[11+ troubt per acre than channel change 10,

The biomass estimate of 13.6 pounds/acre in Section 1 is %0 percent groater
than in channel change 10 {10.5 pounds/acre}. Howeverj the overlap of con-
fidence limits indicates that the difference may not be statistical sign-
ificant. At any rate the biomass of 13.06 pounds per acre is much less than
that recorded for Fortine Creek {25 to 32 pounds/acre} and is not in accord
with the basic fertility of a medium-hard waier stream., A4 standing crop of
227 pounds insechs/acre of riffle indicates that food is not the limiting
factor,

Marked dlifferences occurrea belween the ftwo seoblons with regard Lo the
numbers and biomass of suckers per acre, BSectlon 1 had a standing crop of &1
Tlargescale suckers with a biomass of 3.l pounds per acre whereas channel change
10 had 695 largescale suckers with a biomass of 20,9 pounds per acre. Chamnel
change 10 had 1} times as many suckers as Section 1. This difference was
significant as there waz no onrlap of conildenbe limits, The suckers in
charmel chanpe 10 averaged 2] woh less in total length than those
in Section 1. Analysis of scaies icated that fish under five inches long
were less than three-years-oid, ¢ﬁcreaseﬁ compleiion may be sxpucted beiween
the suckers and trout when the suckers mature. In addition to suckers,
redside shiners were quite zbundant in the channel changes.

The majority of troult were colle 1 from those aveas having a combination
of cover assoclated with current., Are SV & ristics are ool
paratively few in both the chammel changes and control sectdion and their
searcity 1s probably the faciO“ limlnlﬁg pulations, Gunderson
stated that the amount of ambe““ of S%reaﬂ troutb
some point scon after the %jﬁﬁ@;mlﬂﬁ 3687 cone
ciuded that distrd o L hecause
the fast currsnt : E

Pt
-~
o
-
]-E:g
Q

SRS

o 5 oEa

W U

from deeper
type of
ant in the rip-
ewis (1967)

with exmen81ve COVET,

of the ztream v
naids habitat for
has been created by the gr & .
reduce their i ﬁpo unding effect = Lhe soclated
with cover wul d provide more trout habitab, while re i acing th amount of
ish habitat. ,stebﬁi”hﬁeﬁt of ri% i d iid dncrease cover,

the surrounding

ound ,- The Fisher River drains a wabtershed of sbout 830 square miles
fich 216 are in the Wolf Creek drainsge., The primarv land uses in the
drainage include tlmber produstion and cattle ranching, These practices have
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increascd erosion and d va+r0J@d riparian vegetation. Solls in the project
area are primarily unconsolidated glacio~lacustrine silts, clas Slfied in
501l erosion class IIT (U.S.D.A. 1970). The Fisher has been extensively
channeled during rél ccaticon of the rallroad from its mouth upstream to be-
low Wolf Creek Junchbion. Approximately Ll percent of this portion of the
stream has been channeled., A4 total of 27 hho fost of natural channel has
been replaced by 22,625 feet of altered chamnel; a net loss of 1,815 feet
of stream length. Gradﬂeqt was increased from 31 Feeb per mile to 2L

feet per mile,

The fish pepulation study sections are chown in Flgure 1; Seetlon 1
is 15,840 foot long unaltered sestlod located zbove the mouth of Wolf Cresk,
Channel change 6 is 2,650 long and is located dewnstream from the mouth of

Wolf Creelk,

Ercsion and Water Qualiity.- Wabter samples were coll
Q

cted for ths 1970 walter
year, Dgta will be analyzed by Corps of Engines 2

iz not =z sroblem in the Fishe

T

o))

m Hy
[

Erosion from the railrcad grade
below ths mouth of wﬁif Cresk. Establishment o

e
todn
e
o
)]
o Pr‘"

ciparian vegetation is needed
in most chamnel changes to provids cover and shade for trout and make the
chanpsl change more in harmony with the natural sectlonsz.

ic Insects.- The insects colleac
‘amilies of Diptera and 29 geﬁﬁma i3
ingects from Station 1 (altersd area)
and 26 genera in the cther orders.
the order Placoptera where Stabtion
Station 1. A4 large ther of

Lk, i.ou:fl

iiGﬁs with regare

el i)

120 -3 pzrueﬁL of
Ié 3ﬂsﬁﬁrh that some forms ATy
rge conditions cauvsed by channelization and sawwmeﬁz ?\llﬁviﬁﬂ&




The average biomass for Station 1 was .87 grams/square feet or Bh
pounds per acre of riffle, Station 3 had an average standing erop of 2.08
grams per square feet or 200 pounds/acre of riffle, This blomass would
piace Sbation 3 in the catagory of a rich sbream, whereas Station 1 would
be a poor stream, Tobal alkalinities collected in 1968.69 ranged between
35 ppm and 123 ppm, indicating that the Fisher should rank medium to high in
productivity,

Invironmental facbors altered by the railroad construction which 1imit
insect diversity and production includes increased sediment loads, ebannel-
imabion and increased temperatures wﬁsuliing from vremoval of riparian vege-
tation and impounding effect of the groins, The Wolf Creek station was subject
to increased sediment loads but inssct produchion remained high in the une
altered section sampled, This suggesits that unsuitable substrate in the channel
changes is the primary factor limiting insect diversity and production in Station
1 (channel change 17) of the Fisher River.

4

Resident Fish Populations.- The resident fish population daba for Section 1
{contrel) and channel change 6 are swwmarized in Table 10 and 11. Population
estimates wers not caleculated for mountain whitelish from channel change 10
ner were they calculated fo cuutﬁroat trout or largescale suskers from

Spb ;on 1 becausse ?Gw*yepuiatlcns of these species precgluded sapture of

sufficient numbers for estimates.

s

Growth rates of rainbow ars similar in both ssobicons with most £

aghieving & harvestabls size of 7.0 inghes in thelr third summer of 12
{Age IT+). The age structure of the rainbow population reveals that oniy
one percent survive o Age L+ dn 3€Ct¢0ﬁ 1 and two percent in chammel
change 10, Th E 1 may be s pvesuld of hablbsl
deficienciss, 13 migration to the Kootenal

Inspection of ?&iﬂ%ﬂw-. . gonads colleched in March 1971 from Se: 11
indiceted that the majority of male ERAE at Age 11, whereas bﬂ* fority

he Pisher
Jed study on
not the rainbow

trout mature

g more dob
n be determined whethso
or mlgratory.,

of females mature atb
River suggest a non-wmigratory po

trout movenent is needed bhefore it ¢
trout in the Fisher are primarily rssi

11

A small population of ﬂu?i- st trout was found in chammel change 6,
The point estimate was 17 eutthreat per 100 feet/stresm, It is pessible that

these fish are migratory b,%JE?QaL native to the Kootenal River drainage.

point estimate for blomass o r trout in channel change &
ounésfﬁﬁﬂ feet stresm} is neard mes gﬁ,aqem than the rainbow
in Section 1 (L.0 pounds). S timits don't overlap
arence 1s szgﬁlzlcanﬁg The ol in ﬁobb gseghions is

could support. It is
200 pounds of ingests
= : , cf insects per acre of

1 charinel Chwﬂg It appears hﬁ é DooY Ehygiﬁdi habitat is limiting
ut populations in the ﬁlshaf River, 4 pausity of streambank cover, bank
ericration and bed movement are caused by the sc&uwipﬁ effect of high spring

N

o

flows,. These problems have bsen iniensified by h”zﬁel igation, destruction of
riparian vegebation by eattle, road building and intensive logging in the watershed.
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Table 11, Population estimates by age class for trout from Fisher Hiver,
Section 1 and chamnel change ©, September 1970. Confidence
limits at the 95 percent level in parenthesis
Average Average
Age Length  Weight Percent ige Number Per Pounds Per
Species Class (inches) {pounds} Composition  1000' Stream 10007 Stream
Channel Change 6
Ct T+ 5.2 05 6L 9 .5
TT+~III+ 9.7 .29 16 2 .5
Subtotal - - - - 11 1.0 {* 57%)
Rb 1 5.2 5 £8 77 3.8
11 7.2 ik 30 33 L7
- - P
TIT 10,3 .36 z 2 e
Subtotal - - - - 112 9,1 (X 26%)
Total - - - - 123 10.1 {( 2LE)
Sectlon
Rl T 5.7 .05 G 67 3.2
IT 6,9 1 7 7 K
IiT 9.9 -3h 1 1 i
Total . - - 7 .0 62%)
Table 12. Swwmary of 1969 and
Kootenal River into
Numbsr Tobal Percent Total
Year » Spawners  Nurber Spawners Female Facundity
1969
Male 1.6 -
3o Fogn £, i A s -~
Female 1.6 - I i, 500,000
577 1,746
- gor 3k 2,800,000




The point estimate for sucker blomass in channel change 6 was approximately
31,3 pounds/1000 feet of stream. Largescale suckers were by far the more
apundant followed by longnose suckers, Largescale suckers averaged 5.1 inches
in total length. Scale analysis indicates that the majority of these fish were
less than three years old. Suckers were comparatively rare in Sectlon 1 as
only seven were collected in three sampling runs.

Mountain whitefish were more abundant in Section 1 than any other fish.
The point estimate numbered 96 whitefish and 50.8 pounds of whitefish per
thousand feet of stream. This estimate in 1970 is approximately LO percent
less than in 1969, It appeared that whitefish density was less in 1970 than
in 1969 but the overlap of confidence inbtervals for the point estimates indicates
that the difference may not ve significant,

The whitefish population is both regident and migratory. Trap data show
that 105 whitefish from the Kootenal migrated as far as Section 1 to spawn in
the fall of 1970, TLarge and presumable resident whitefish provided a good
fishery throughout the winber in this section, Only four whitefish were col-
lected in two sampling runs through 1 change ©. This low “Opulaticﬁ
is most likely a result of unsuitable habitat, coupled with the migratory
habits of whitefish in the lower part of the Fisher,

b

1 ShAnne

Troub in charnel change © were most often collected from the groins
and the rip-rapped banks associated with current, Suckers were most often
collected in the rip-rapped areas with 1ittle or no current and from agquatic
vegetation found in the backwater type habitat. These observatlons are
identical to those rezorded from channel change 10 1n Wolf Cresk, The

of the habitat produced by groing in the two streams has resulted in almos
identical fish populations,

Migratory Figh Popul - of spawning Tish commerncos In

September 2L, 1970 VEimued gh ’ Mourtatn whitefish

was the only specd er 28 pes of the

whitefish run was foiet 2b, A summary of

the 1970 data is compared to date T : The betal number of

the 1970 run {2,641 fish) w et greater than the 1969 run, Females
smprised 3l percent of +% /0 as compared to 41 percent in 1969,

Cf..
o5
o)

Approximately 3% percent of the whitefish marked
Amp4ﬂ€9&?MM*r@meWé in 1970, This high rale
indicates a strong homing tends f'hu; a comparatively
rate, 4 strong homing btendency in mig fish is
a distinct racial strain of the species, because 1
tween populations homing to difference streams. Li
in season ﬁlsulasemeuu hcmung of mountsin whitelish bto i

- srcant in 1968 and 3
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o
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percemz in 3969.
n 1968 returned +0 spawn in 1909,




Some preliminary data were obtained in September and October on the
origin of the Koctenal River whitefish migrating up the Fisher River tc spawn.
Ninety-seven {ish marked in the Kocotenal within a mile of the Fisher River
were captured in the Fisher traps. Three fish nmarked near Warland alsc were
recpatured in the Fisher trap. The distance these latter fish travelled down
the Keotenal River to the Fisher was approximately 12 miles,

Upstream fish traps operated in the mouth of Wolf ({reek and in the Fisher
Hiver aspproximately 13 miles upstrezm from thes mouth provided dnformation
on movement of Xoobenal River whitefish within the Fisher drainage. Only
11 whitefish were taken in the Wolf Ureek trap. None of these fish were
from the Kootenal River. The cabteh at the uppsr Fisher trap totaled 1,400
fish of which 105 wers known to have originated from the Kootenal River. The
remainder had to originate from the Fisher below Jow Creek or from the Kooitenai
River before the traps were installed. This data indicate that the groins
installed in channel changes in the Fisher Hiver are not barriers to migrabory
whitefish,

Mountain whitefish eggs were ccllectes In the ¥Fisher River to determins
aress ubilized for spawning. The 14 mile section sample included all of
the river containing chammel changes and the contrel secbion near Cow Creek,
In genmeral, whitefish eggs were most commeonly found in clean gravel and
rukble at neads of riffles or fail end of pools,  The Information on the
distribution of eggs is presented in Teble 73. Fggs were most abundant near
the mouth of the Fisher, averaging 2% ver sample. Eggs were common in and
above chammel change 17 bubt were not colleched from channel change 16, zhove
channel change 15 and channel change 12. Eggs were common above chan nel ¢

12, in channel change & and above channel change 3 and in the COﬁthl He

nepulation
b 1 of most
e change
$ o - may be
lack of i in sonme

]

1 changes indi

be some

1 ra%ablv
related ta ﬂ?oalemb enco&%z@red in a
7

whitefish

form accessory checks or false amnw
to age,




Table 13. Disgtribution and relative abundance of mountain
whitefish eggs in Fisher River, 1970
Average‘i/
Station Location Per Sample Range
1 Mouth of Fisher 29,4 1-973
2 Channel change 17 1.5 O- U
3 Above charnel change 17 1,8 Om 7
L Channel change 16 - -
5 Above chamnel change 16 - -
5 Charmel change 12 - -
7 Above channel change 12 1,8 0- 5
8 Channel change § 1.5 Qw b
9 Above channel change 3 5.2 0-11
10 Fisher - Cow Creek £.2 0-15
11 Fisher - Snell Cresk 5.0 0-15
ﬁ/ Based on ten samplss.
Talble 1L, Orowbh and sge composition of mountain whitefish spawning
run, Cotober 1970
Humber Aged th
Age g 2
IT+ L8 26 2.6 9.9 Sl 22.3
IIT+ 6 Lo 11,3 11,2 32.3 W64
Iv+ ok 18 12,08 2.5 8.2 17.6
7+ 20 15 13.9 13.1 1/
YT+ 6 7 4.6 Tl L.~ 13.7
VII+ 3 1 (R 5.8
1/
- Por sge ¥V - VIL,
2/ . ,
-~' The percent an sge clags, comprised of each one inch length group,
7 L Fish aged.

determined This percent was multiplisd by the

oy

-2k -



The age and composition of the males and females 1s guite different. The
majority of the males (54.7 percent) in the spawning run were Age II+ indicating
that most males mature when two years old., The low percentage (2° percent)
of Age II+ females in the run indicates females don't mature until Age ITi+,

An examinatlon of the age structure of the spawning run reveals why the
average length of fish in the 1969 run was larger than in 1970, The decrease
in average length of the run from 11.6 for males and females in 1969 to 10.6
and 11,4, respectively, in 1970 was a result of more Age II fish spawning in
1970 than 1969, A total of 1,155 Age 1T fish spawmed in 1970 as compared *o
124 in 1969,

The data suggest that the 1968 year class was stronger than the 1967
yvear class, The weak 1967 year class could be construction related. The
original cuts for channel changes were made in 1966, Considerable channel
work took place in the fall of 1966 and winter of 1967. Construstion activities
coincided with spawning and incubation of the eggs of the 1967 year class of
whitefish, The chamel work was 05 vercent complste by September, 1967,

Since data on the whitefish spawning run are not available before cone
struction, it can not he determined if the 1968 year class is as shbrong as
preconstruction year classes, In any case the weak 1967 year class points
out the need to conshret chamnals in the dry and work in them when game fish
are nct spawning or their epgs are nob incubating in the graveles,

A fvke net was fished in ‘Lahey ;fv@? zbove channel change 17 &4
May 1971 to monitor spawning @ 107 cutthroat and ralnbow trout
one adult cutthroat an i

nd ons captured. The P&p*hwe
; bhat 1 majority of

Generally

larpescale suckers 1
had meved up the l%
trout migrate firsh . coit
tempﬁratufes taken f Fhe morning ranged beitwsen gﬁ

Data onn the movemen
able for this repcri,

Channel changes should Cruction dn the dry and opensad during
perioas ot increasing discharge when game fish are not spawning or thelr eggs
o the gravel. In northwest Montana this would generally bhe in

into the shream bottom znd construcied in the
. ; gtream bobtom should alliow for constrictlon of the
current ﬁur¢ﬁg low discharge dn summer and £211 but the groin height should
be low enough to minimize the lmpounding affent,

o
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3. Openings in the groins should be altemated to facilitate meandering,
Openings on the side where banks are rip-rapped should be placed in such & mane
ner as to direct current along the rip-rap, Low head groins should alleviate
the problem of undercutting the rip-rapped bank and endangering the railroad
or highway grades,

Current Project Modifications

i. Openings in the groins should be alternated to facilitate meandering .
Openings on the side where banks sre rip-rapped should be placed in such a man-
ner as to direct current along the rip-rap. Low head groins should alleviate
the preoblem of undercutting the rip-rapped bank and endangering the railroad
or bighway grades,

5. Cover should be improved in areas below opening where water velocity
is not associated with suitable hiding places for trout, Cover could be jelges
vided by a series of boulders and rubble, and riparian vegetation,

6. Areas with erosion problems designated in this report should be stab-
ilized,

7. Riparian vegetation should be established immedistely after heavy
equipment is out of the area,

8., Willow shoots should be planbed on banks and groins in channal cha
areas to provide cover for Lrouit, incresse bank stability, reduce ercsion
provide shade. This would decveass temperatures and make the chammel
more in harmony with the surrcunding enviromment,

in the Fisher Bive
o movensnt,

9. Trout over sgix inch
Wolf Creek should be tagp

10, Velocity and cover messur
~long with stream merphology data

voroved by Art Whitney

Prepared by  Bruce May

Date Julv 1971 Dats September 21, 1971
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