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The effects of Hungry Horse Reservoir discharges upcn the biota of
the Flathead River-Flathead Lake escosystem have been a subject of much
soncern since 1952, The need to remove the problem from the arena of
speculation and to determine the facts is imperative. The factors causing
immediate concern are: 1) increased utilization of the sport fighery provided
by the Flathead River-Flathead lake ecosystem, 2) the real threat of increased
energy development and its impact on the ¥Flathead River Basin, 3) increasing
knowledge of the importance of the interrelationships of those portions of the
Tlathead River affected by Hungry Horse Reservoir discharges and the entire
Flathead escosystem.

Hungry Horse Reservoilr impounding the South Fork Wlathead River near
Hungry Horse, Montana, is a mumitipurpose reservolr operated primarily for
flood control and power production, Water releases are generslly heaviest
during the late fall, winter and early spring. FPower generation is usually
on a seasonal and/or daily peeking operation, often resulting in changes of
discharge from no-load to full-load {200 efs o 10,000 cfs) and back to no-
load several times a day or week. Turbine intakes are low-level and tempera~
ture of discharged water is about 39YF year-around.

The effects of the flow and temperature regimes emsnating from Hungry
Horse Reserveoir are being examined by Montans Department of Fish and Game,
Limited funding has severely restricted the scope of needed inquiries. Fields
to which inguiry have been limited are studies of migration of westslope
cutthroat trout from Flathead Lske into the river and a preliminary deter-
mination that river fluctuations effect kokanee spawning and egg survival
at two known spawning aress in Flathead River., Other kokanee and lake white-
figh spawning areas have been located coincidental to other activities.

This report will include data collected in 197 through 1977, including
the work funded in part by the Bureau of Reclamation in 1977. Ho previous
study has dealt directly with the effects of Hungry Horse Reservolr operation
upon the fish of the Flathead River~Flathead Lake ecosystem, Summaries of
previons_ related reports have been summarized by Gaufin, Prescott and Tibbs',
Stanford® describes the effects of Hungry Horse Reservoir discharges on
several unigque species of aguatic insects in the lower Flathead River,

Flathead River downstream from the mouth of South Fork Flathead Hiver
is used by several species of game and non-game fish. Dolly Vaxden,
cutthroat trout and kokanee move through this area on spawning migrations.

! Gaufin, Arden R., Gerald W, Pregcott and John ¥, Tibbs. 1976

Limnological Studies of Flathead Lake, Montana: A status report.
U.8. Envirommental Protection Agency, (ffice of Hesearch and
Development, Uorvallis Environmental Research Laboratory, Corvallis,

Qregon 97330

Stanford, J.h. 1975 Ecological Studles of Plecoptera in the Uppex
Flathead Rivers, Montana. Fh.D. Dissertation. University of
TUtah, Salt Lske City. 21hp.



¥okanes, lake whitefisgh, mountain whitefish, pyegmy whitefish, northern
squawfish, peamouth and possibly other non-game species move into Flathead
River for spawning., The young of all thege spscies, including Dolily Varden,
cutthroat trout, and kokenee resr for sn wnknown pericd of fime in the river.
Young of all species have to move downsiream through ithe area from nursery
areas to Flathead Leke Lo mature, Mounlain whitefish and gucksrs are the
most numsrous residents of Flathead River,

METHODS

The Deparitment developsd boat-moumted slsctrofishing gear for use on
the Kootenal River in 1969, This equipment was first used on the Flathead
River in 1975 and has been modified +to make 1t more effective. Poat-mounted
sampling gear has been the primary fish sampling tool and meost work is done
at night. GSome sampling of kokasnee hae been done effectively during daylight
hours,

Movement or migraticn of most fish populations ig best determined by a
mark and recapbure program. This method is being used to determine movements
of cutthroat trout in the Flathead River systen. Fish are capitured by elactro-
fighing, tagged with a numbered anchor tag, measured, sexed {(if possible)
and released. Iocation of capiure efforts was limited %o the Salmon Hole
area and the Stesl Bridge srea of the Flathead River in both 1976 and 1977
g?igaxe 1}, Two additional sections, Hungry Horse and Blankenship Bridge

Figure ?5 were sampled in 1976 to determine temporal movement in the main
gtem Flathead River,

Montihly elecirofisghing in and sround the Salmon Hole-Steel Bridge sections
started in April, 1975 extending into February, 1976 indicated that adult
cutthroat trout were most numerous in That area in the months of February
through Aprii. Capturing of adult cutthreat trout for mark and recapture
studies was conducted in mid-Februsry throuwgh mid-April, 1976 and 1977.
Internal examination of gonads of cublhroat trout caught in 1975 and sarly
1976 indicated that most fish 12 inches ftotal length or longer were mature
and gpawners., A4ll cubthroat 12 inches or longer were tagged and relessed.
Cutthroat less than 12 inches total length were tagezed if possidble and all
wers released., Scales for age and growhh determinations were taken from a
representative sample of each one inch group,

Tag returns were obtained primarily from anglers and secondarily from
electroefighing, Media advertising asking anglers %o return tegs was done
in both 1976 and 18977 but was most irdense in 1977. Since part of +the
value of the mark and recapbure program was 58 an aid fo debermine spawning
locations in the Flathead River drsinage, four streams tributary to the
Horth Fork Flathead River wers opened for a special angling season. These
four sireams: Blg, Coal, Whale and Trail Cresks, had been closed o zll
angling for many years 1o proiect Dolly Varden, This specizl season was
open from May 23, 1977 through June 26, 1977. A& creel censusg station was
operated on the Horith Fork Flathead River during the weekends of thisg
gpecial season. Station persormel rucorded numbsrs of fish caught by specises,
sex or maburity and faz numbers of figh caught sccording o area,



Location of kokanee spawning areas was coincidental to other sampling
being done in the Flathead River., This other sampling included survey
electrofighing and nighittime observations, efforis to colleet fish for
spawning by hatchery persomnel, and collection of kokanee for electro-
phoresis analysis.

Meagurements of three koksnee spawning beds were done inm fall 1974
and winter 1975, Methods and findings are dsscribed by Donrose 3 in an

unpublisghed repoxri appended. Pertinenit findings are Included in Bection 2
(backwater spring meep areas) and Section 3 (river side chamnels),

FINDINGS

Movements of adult cutthroat troubt indc main stem Flathead River

Main stenm Flathead River is defined as that section from the junciion
of the Noxth and Middle Forks at Blankenship Bridge downstream to the
existing full pool elevation of Flathead lake., FPFlathead lake is regulated
by Kerr Dam which ralsed the natural lake ten feel, pushing full pool
elevation from a natural site near Holt Bridge to an artificial site
immedigtely below the Salmon Hole sampling area.

Flectrofishing has indicated that spawning cutthroat move out of
Flathead Leke into lower main sterm Flathead River as early as mid-February.
Survey of tributaries in the North Fork Flathead River drainage in 1976
and 1977 indicated that thesge migrant cutthroat do not spawn until mid-May
or later, some three months after entering Flathead River from Flathead
iake, By comparison, upstream movement of cutthroat from Lake ¥oocanusa
and Hungry Horse HRegervolr into spawning tributaries usually occurs abouid
twe bo three weeks before actual spawning takes place., Minimuwm daily watexr
temperature of thege tributariee is usually about LO°F when spawning move-
ment ocours.

It is Likely that operstion of Hungyy Horse Dam may influence movement
of adult cutthroat trout from Flathead lake into lower Flathead River
earlier than normal. Movement of these same fish into the upper reaches of
main stem Flathead Hiver hasg not besn well documented. Monthly sampling
dene in Februsry through early May, 1976 indicated that fish did not xeach
the Hungry Horse area until late April and the Blankenship Bridge area until
early HMay.

Catch of cutthroat per boat-hour for the four areas sampled in 1976
is shown in Table 1. A boat-hour i1s defined as one boat actively sampling
for one hour of time, These data seem o indicate that cutihroat itrout were
most numercus in the Salimon Hole arez in February and deciining in March,

'ifbﬂomrgseg Robert J. 1975. HNotes on kokanee redd examinations and
fry emergence in relation to Hungry Horse Heservoir discharge,
Unpublished report, Mont., Dept. Flgh and Game, Region One.
¥Kalispell, Montana. Lpp.
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April, and May. Catch of cutthreat ftrout was low at the Steel Bridege in
February, incressing in March, highest in April and deciining in May., No
adult cutthroat were caught at Blankenship Bridge until May 3, 1976,

Table 1, Catch of cutthroat trout per boai-hour in four =meciions of the
main stem Flathead River, February through May, 1975,

Catoch-Per-Boat-Hour

River Ares Bebrusry March April Hay
Salmon Hole 11 6 5 -
Steel Bridge 2 5 7 1
Hungry Horse 0 o 1 -
Blankenghip Bridge G 0 0 2

Factors believed to Influence movement of cubthroat trout ocut of
Flathead Lake into the lower main stem river msy include release of large
volumes of water and temperature of the released water from Hungry Horse
Reservoir, Volumes of watber released in winter, 1976 and 1977 increased
the natural flow of about 1,200 c¢fs to a total flow of 12,000 cfs.
Temperature of the natural flow wag generally sbout 359F while temperature
of released water was about 39°F. TUnregulated flow (natural flow) and
regulated flow (Hungry Horse releases) and temperatures for the Steel Bridge-
Salmon Hole areas are shown in Figures 2 and 3 for Pebruary through April,
1976 and 1977,

Flow znd temperature data for the lower main sten river were derived
from Hungry Horse Reservoir discharge records, natural flows were obtained
from a U.S5.G5 gauge at Columbia Falls, and temperature records by a recording
thermograph located at thisU.S5.G.5 gauge. These data were projected down~
stream bto the lower area using a six-hour delay for water temperature and
a seven-hour delay for releases from Hungry Horse Reservoir. Field obser-
vations have indicated volume changes originsting at Hungry Horse Dam take
about seven hours to arrive at a point between the Stesl Bridge and Salmon
Hole areas, GCalch of adult cutthroat per bost-hour by date is also shown
in these figures.,

The date presented in Figures 2 and 3 do not appear to show any sitrong
correlation between cateh of cutthroat,flow and temperature, They do
indicate that considerably greater sampling effort is needed if correlations
are to be oblained, It is suggesied that weekly gampling at both the
Salmon Hole and Steel Bridge sections gtarting in mid-January and extending
through mid-May may be a reguired minimum efforit,

Spawning movements of cubtthroat trout

’ & total of L93 aduit cutthroat trout were tagged in 1976 and 1977 of
whiehP?GE were recaptured by anglers, traps or by electrofishing. The
location of these returne by general area is shown in Table 2.
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Table 2. Recapture of adult cutthroat trout tagged near Xallspell,
Montans in February, March and April, 1976 and 1977

Month of Recapture

“ Oote~
Area of Rscantureﬂif May June July Avgust Sept Aoril Total
North Fork Drainage 3 26 b s 0 0 33
Middle Fork Drainage o 3 1 O 0 ¢ I
Flathead River 3 3 17 3 5 3 3z
Tagging Areas 2/ 2 o o 0 0 o1 3/ 23
Flathead lake I 2 i g 9] 0 11

1/ Aveas eve shown in Figure L
2/ Tagging areas are Sieel Bridge and Salmon Hole

‘i/ fncludes 15 electrofishing recoveries and 6 angler recoveries

The number of rvecapbures from the North and Middle Forks of the
Flathesd River mey be a measgure of the relative gtrength of spawning runs
in each drainage indicating that more fish spawn in the North Fork than in
the Midadle Fork. Part of the larger reburn of @aggeéE igh from the Nowrih
Fork may be due to grester angling pressure, Hanzel &/ showed that summer
fishing pressure was about bwice as hesvy in the North Fork as the Middle
Fork, Three tagged fish frowm the North Fork were also caught in downsirean
traps fished in Akoksla and Coal Creeks (Figure L.

Adult-sized cubthroat examined by creel census personnel in 1977 were
21l spent fish, mostly females, Of the 122 adult cubtthroat trout taken by
anglers from the Horth Fork and sxamined by creel census personnel, only
cne figh was from & tribubtary streasun, Coal Creek, The rnumber of recaptures
in June coupled with their spawned-out condition indicates that these fish
spawned several days to several weeks befors entering the creel, likely in
May and eariy June,

Location of tag returns is shown in Figure 4. Included are the known
gpawning tributaries in the North Fork Flathead River drainage of migrant
Dolly Varden and cutthroat trout from Flathead Lake. These data were
derived from surveve done in the North Fork drainage in 1976 and 1977 by
the Department of Briitish Columbia Fish and Wildlife Branch,

Aingler harvest of fish ftagged in 1976 and 1977 is shown in Table 3.
These data ave divided inte adult cutthroas, juvenile cutihreat and rainbow
trout.

‘§f Benzel, Delanc A. 1977. ingler pressure and game fish harvest
egtimates foy 1975 in the Flathead River system above Flathead
laks, Pigheries Tmregtigaticns Reporit, Moniana Depariment
of Pish and Game, Helena, Montana, 23pp.
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Table 3. Angler harvest of cutihroat and rainbow trout tagged in
Flathead River in 1976 and 1977

Year Bumber Ho. caught Percent
Tagzed Specisg Tagpad By Anglers Parvest
1976 Adult cutthroat 162 25 15.1%
Juvenile cutthrost 27 1 3.7
Rainbow froub iy O 0.0
1977 Adult cutthroat 53] &1 18,k
Juvenile cutthroat 30 & 20,0
Rainbow trout 15 3 20,0

Angler hapvest of adult outthroat itrout in both yesrs has been good.
The harvest coupled with expected spawning mortality rates of about 50
percent may indicate excessive fotal moriality rates in 1976 and 1977. Angler
mortalities in past or future years with more normal runoff paiierns would be
expected o be lower. The total water yield and fliows in the Fiathead Bagin
were much less in both years than nommal expsctations during spawning ruas.
Roth angler narvest rates and spawning population sizme will be subjected io
intenge investigaitlions,

Rainbow trout have been collected for tagging and caught by anglexs
only in that poriion of the Flathead River below the mouth of the South Foxk
Flathead Biver,

Creel census informstion collected during weskends of the 1977 special
angling season of May 23 through June 26 is shown in Table 4,  Generally
lake-corigin adult cubthroat ftrout can be differentialted from sireanm Iiving
adult cubthroat trout by size. HMost lske-corigin fisgh are at least 12 inches
long while most siream-living fish are no more than 10 inches. Only one
of the adult cutthroat trout examined by creel census persomnel {a tagged
figh) was caught from & North Fork tributary stream, Coal Creek. Three
anglers vwho had flghed tributaries during the week were contacted and
reporied catching large~sized cutthroat trout in Coal zud Whale Creeks.

Teble L. Harvest from anglers contacted on the NHorth Fork Flathead Hiver
drainags, May 23 through June 26, 1977

No,.of Hours of Adult Juvenile Dolly
Anglers Bffcrt Gutthread Cutthroat Varden
#
890 2,350 122(i) 185 21
+*

Hember of tagged cutthroat trout in parentheses

- ik -



Sex rvatio of male to female cutthroat trouit tagged in the lower
Flathead River was 1:2.3 and is presented in Table 5, Sex ratiocs were
similar to those found in Hungry Horse Creek (a tributery of Hungry Horse
Reservoir) 1:2 and Young Creek (a tridutary of lake Kooccanusa) 1:5.
Average size of tagged cutthroat (Table 6) in Flathead River was also
comparable to fish in Hungry Horse Creek but smaller than Young Creek,
Size range beitween the three populations shows little difference.

Table 5. 8Sex ratic of adult cutthroat trout from lower Flathead River

1976 and 1977

Ho,of ¥o.of
Year Maies Females Hatic
1976 59 99 1217
1977 70 196 1:2,8
Combined 129 295 122, 3

Tablie &, Lengths in inches of adult cutthroat from lower Flathead
River, 1976 and 1977

Males Females
Year Average Size Hange Averaze Size Range
1976 e ly 10.3 = 16.3 e 3 12,3 = 16,6
1977 1,3 12,2 - 18,2 4.3 12,5 = 16,0

Lokanee Pprawning Arecas

¥No extensive surveys have been done to locate all kokanee gpawning areas
in the South Fork Flsthead Hiver and main stem Flathead River below the mouth
of the South Fork. Koown znd guspected kokanse gpawning arveas for thisg gection
of the Flathead River and South Fork Flathead River are shown in Figure 5.
These sgpawning arveas have been discoversd during colisction of creel census
data, aerial flights over the river and daytime and nightiime electrofishing
efforts, Very little information has been coliected about the size of
individual areas and nons on numbers of kokanee utilizing each ares.
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HOTES ON KOEANEE EXAMIHATION AND FHY EMERGENCE
IH HELATION TO BUNGRY HORSE HESERVOIR DISCHARMGE

o7

By Eobert Domroge

Kokanee begin their upsiream movement in the Flathead River system above
Fiathead lake in late July and early Augusi. The main gpawning migration
begins in mid-September and continues through the middle of December, Psak
spawning actividy probably cccurs in mid-November, Fluctuating flow releases
affect the selsction of spewning sites in the lower river below Bungry Horse
Reservoir., Flow releases from Hungry Horse Reservoir during this peak spawning
and early incubation period, Gcicober through nid-December, 1974, ranged
from 2,800 to 10,100 cfg., During the laite incubation pericd in March and
April of 1975, Hungry Horse flows ranged from bedween LOO and 10,400 ofs.

Primary objectives of this study were (1) %o check egg lncubation progress
to determine the time fry emerged and {2) meagure a selected kokanee gpawning
bar to determine the wetied perimeter covering kokenee redds during minimum
digcharge (Bungry Horse Reservoir) in late winter and early spring, as compared
to maximum discharge flows for the same period. Kokanee gpawning redds were
located in the vicinity of spawning concentrations observed the preceding
fail,

Kokanee spawning areas in the Flathead System can be classzified intc four
categories. Thess include: (1) outlet strsams of lakes (McDonald Creek below
McDonald Lake), {2) spring seeps in backwater sloughs, {3} the main river along
the bank or side channels of the Flathead River and (L) lakeshore spawning
(Flathead Lske), All, but the latter category, will be discussed,

(1) McDonald Creek {Apgar) ~-- McDonald Crsek's flow remaing at a fairly
constant level from spswning through sarly egg incubation., Water temperatures
in this outlet stresam are infliuenced by the lake surface and are warmer than
those of the Flathead River in late fall., Conaequently, early ssimon egg ine
cubation occurs at s more rapid rate until the lake water cools %o near
freezing temperatures. Incubation is then slowed congiderably.

Several redds were exzmined in the area above the Apgar Bridge on March 7,
1974. 4 cursory examination was made to determine egg development. About
90 percent of the egge observed were in the late ayed-stage with approximately
five percent hatched and in the early sac-fry-stage. The water tempsratuve
of McDonald Creek was 3L° F. Outlet creek temperatures were probably influenced
by the ice covering the lower and of Mclhonald lake,

Redd locations in McDonald Creek were out of the main current in water
deptha from eix o eighteen inches, at velocity flowe less than 2 cfs, HNone
were observed at depihs greater than two feet. Selection of redd aress sesmed
tc be determined more by sirean subsirate type then water velocities, Redd
deneities were greatest where loome gravel was deposited along the edge of
the main current, These gravels can be easily turned with s shovel and range
in size from one to two inches. Compacted gravel areas or cobble sigze gravel
were not selected for sgpawning.




Further examination of McDonald COreek redds was made on Apyil 3rd and
April 71th. Observations made on the 3vd of April indicated = wide variety
of egg development. Zggs developing in some redds were entirely in the late
eyed-stage while others wers one-half alvins and one-half late eved-eggsa.
Stream temperatures had increased to 370 Fo; but ice cover at the lower
end ~f Mchonald Lake was still prevalent.

Fy April 11ih, about 9% percent of the eggs had hatched with some of
the f1y beginning to absorb their yolk sac., lake McDonald was completely
frec - I ice on this dafe and stream temperature was 37° P. Several redds
contaluing dead eggs were wncoversd in loose gravel below riffle areas.
1t is believed that anchor ice formation, during extremely cold weather,
was responsible for the failure of egg developnent.

frod

P

On &prii 16th, a live trap designed for trapping downstream salmon
swolts deseridved by Craddock, 1961, was suspended from bridge pilings at
the Quarter Circle Bridge, Thig bridge is located near the mouth of
McDonald Creek where it enters the Middle Fork of the Flathead River and is
approximately two miles below the major spawning ares and the ocutlet of
McDonald Lake., 4 tow net, & meter in diameter and coversd with plasitic
window screen, was migpended in mid-strean adjacent to the live trap, BFoth
trape wers gset atapproximately 3:00 P,M. and were 1ifted the following day
at 10:00 A.M,. The meter net collection represented about 60 percent of the
total numbers collected, with an estimated 2,000 swim-up fry izken collect-
ively from both traps, Aguatic weeds, lodged in the throat of the live
trap, may have hampered the effectivensss of the trap. Fish collected from
both traps were returned to the stream,

{2} Backwater spring sesep aress --- Tuo spawning areas in this category
were examined., One area iz located on the wain Flathead Hiver and upsirean
of the Remerve Drive fishing access area, Several redds were examined on
March 1hth and botn eyed-eggs and gac-fry were uncovered, The water tenp-
erature on this date was L1° F, with river flows at 1300 cfe. Flows at low
stage exposed an estimated 20 percent of the available gpawning area,
Numerous spawning pockets in the water were cbmerved in al area approximately
120 feet by %0 feet, A4 heavy layer of silt settling in this backwater ares
probably renders additionsl spawning gravel unsuitable for redd construction,

AlL but one of the ssveral wockets of egga uncoversd sbove the low
water wark, were dead, In this case, viable eyed-eggs were found approximately
two and one-half feet vertically from the water edge in moist, sandy gravel,

Bremmeman's Slough, losated in the lower river, wag the second backwater
spring seep area selected for kokanes redd observailions. Water levels in the
lower river are influenced by Kerr Dam at the outlet of Flathead Lake, 1In
iate winter and early spring, water levels near the mouth of the Flathead Hiver
recede when Flathead lake is drafted down to minimum pool elevation (2,883 £1),
Consequently, about one-half of the redds consiructsd in the fall atl maxioum
pocl elevation {2,893 ft.) wers dry when observed in early spring (March 13,
1975). Eggs in redds covered by more than two inches of water were succegsiul
in hatching and producing alvins. The water temperature in Brenneman's $lough
was L6 F. on March 13th. It is believed that the majority of fry had emerged
and become fres-swimming by this date.



{3} River side chammels -~ Flathead River (approximately three miles
Co

below Columbia Falls). Three spawning sites approximately three miles

below Oolumbia Palle were selected for redd inspeciicn. n ﬁarch T9th, wviable
eggs in the late eyed-stage were collected frop redds uncovered in the

watey he stream channel near the south end of Eleanor Island, Cursory
messurenents at this site, at low flow releasges, indicated a suitiable

£
spawr ity orea (200 x 50 feet) was dry. 1t was estimated that 90 percent

gpawning ares at this site was dry when flow releases from
are at L0 ofs.

About one=fow th mile upstream from this point, several isclated
redds were observed approximately four feet from the ed of the river bank
and 150 feet from the wetited perimeter of the channel. Excavation of these

Xz)
w7

redds revealed eggse in a deteriorated condition, Thisg would indicate utilization

of spawning gravels, during maximum flow releases, alcong the bank edge and
the ensuing effects of sgpawning habitat loss at minimel flow discharge.

At a third site, where exbtensive gpawning had faken place in ?97&, stream
croge secticnsg of gultable sgpawning gravels were meagured, This area
ig adiacent to a small gide channel neary thermrth side of Eleanor Island.
The gpawning ares was pmeasured at minimum Bungry Horse fliow releass. Figure
1 ghows the relstion of wetted perimeter compriging suitable spawning gravels
where viable eggs were uncoversd to spawning gravels in the dry outside the
wetted perimeter. A% this yarticul@r site, Sl percent of suitable gpawning
area was dry at a flow of 1,358 ofs (LOO ofs Hungry Horse Reservoir discharge).
The tcal spawning area lost by reduced fiows on thisg zite compriged an
estimated 11,600 aguare feet,

SUMMARY

Water released from Hungry Horse Heservoir is used for power generation,
fio0d contrel and storage capacity for downeiream usges. These widely fluct-
wating flows have undoubtedly taken a drastic toll on kckanee fry production
in the lower Flatheazad River above Flathezd lake., High flow releases maintained
during sgpewning migration have induced kokanse to utilize gravels that will be
dry during reduced flows in late winier., The subsegquent wetting and drving
of these ouilside perimeter spawning areas greatly reducs kokanse fry production.
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Bottom Tyvpes

» g | Spawning gravel

NEE | Sand & fine gravel

Rubbls & boulder

Figure 1, Diagramstic view of botiom iypes comprising a 330 foot kokanse
gpawning channel above and below the weitied channel perimeter

at low {low,



Hecommendaticons for farther study:

H investigate the major elements effected on - A communi ty
1 the Plathead River from storage and 3} i

Hegervolr water,

4. Determine the percent of the
betwesen Poy's Bend and the South
1800 ofs; 2300 cofs and 2800 of

B. Determine the guantiiies of These cther gravels used,

C. Determine, for study year, the percent of redds with dead
eggs from exposure at flow volumes of 1300 cfsy 1800 ofs;
2300 cfs and ZBO0 cfa,

D, Esgtavlish cyriteria for egtima:
fal

ting opiimum recrultment from
other areas adequately covered wi

Lth water o insure hatching.






