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ECT OF LARE LEVEL FLUCTUATIONS ON HORANEER
FRODUCTION AND PISHERY TN FLATHRAD LAKE




Eﬁ?% UCTION

?ﬁaﬁh@gé zaka reovides 2 unlgue yet complex rescurce for the psornle of
Hontans #nd surrounding aresa. Obvicus recrsational uses include sail hoat
rReing, trorhy Tishing for lake trout, S0URL. Q%virg'§ﬁ§3¥§§¥i?g the 126,000
aore mouptaln lske.  The swmount of rasrsstiomasl woe ba@ v@% %@ %@ rﬁﬁﬁtifé@é
Ty umsy 9?@&@ @é%h@? in man-devs oF sconowic velue.

el Dar for nosger
gemeration s part of the Bowneville Power Admindstrstion vower grid. The
large surfsce grea of Flathsad ITake rrovides an orvortunity fo.etors and
utilizse & lzree swount of yg%ﬁr %i?ﬁ g relatively smmil é?&ﬁﬁ@%ﬁg & wmaxizum
of I0 wertioal fest & vear.

fn 2dditionsl use of the lgke da @%ﬁ?ggs of water oy f%@@

Tre @?“Z%Xi%? gﬁé,ﬁﬁﬁa%giﬁv a* ﬁﬂﬁ%gﬁiﬁg*%ges @ﬁ? ?kg ?%ké r@s&i%@
iy Trom the timing of the dpswdiown. Bosters went to lengthen the time
into the feil Fiond storsge snd vower domshds

ﬁéﬁ yse thair bast dooh

“?“tfb

in the B.P.4. grid sifsot %@%& Thflow to %z@ lake From Hungey Horss Hesspvolr
and outflow from Kerr Dem. Ihis in turn influences. the timing snd yats of

Erawiiown of the E%%@ for power use and fTlood guoraze over wintar,

It f8 our %ﬁ?igf that the ?iﬁiﬁg o? drawdown in Flsthead Lake has ssversly
tapleted the lsks shore snewning pormlatiens of Xokanss, Hokanse %mm@ o the
i1ie where thev. were originally goasmed, Thus with éiiﬁﬁﬁ'ﬁﬁ”% of guoosssful
gorulinent of kRokenee Tvy dnto the nopulatisn ovey several wsars, *hat nere
foular porulation would sot resstablish withour impwinting fry to that &,
Zozsnes soawning on the lake shore were significant In vnroviding seversl areas
where apagping for kokanse could sceur [Robning 1 &Y and o
reomiltgent of kotense into the lske. Hokanss wm%@%ﬁﬁg flakery vresently renges
aslong the mein Flathead and lrwer Middle Ferk of the Plathead Rivers in the
a1l {Hemze) 1977).  Hokenes spesining on the lake shore provide &n aprortunity
for incressing shoreline harvest snd extending uss on %ﬁﬁ_?agﬁ Into the fall.
Fresently kokanee harvest during the summer ip from bosts. Piehing sucoess
dyong of f is.t%a-fal} 2z kokenes nasar the time of svewming,
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The following prapssal ig &n a% ferpt to 1) defipe the nroblems, 2} stats
coiectives for a study to sollsct the dats necsssary to ouantily regresationsl
use of the fighery resource sud Zsgess the exient of kokanse apgvming aress
%?&saﬁtiy lost to vrodustion i the. lake, %ﬁﬁ 3} iﬁi%ﬁ&%ﬁ a @y§&&&§ throigh
which better comorehenaive mansfament of oy za?&rﬁi x@gﬁﬁrﬁgﬁ waﬁ COGuT.

HEAD 3&% EIVER FL

_ Flathead Eﬁfﬁ aﬁﬁ,&%g *?é%ﬁégrﬂﬁg L3y iﬂ%a?ﬂﬁﬁﬁ@c 0 blotieslly by srawmne
ing ?ﬁﬁ?ﬁ%isﬁs of seversl speciss of adult fish from the lake into ungtrenn
aress gnd by subseguent movement of layval grd Juvenile Tish baoy in -Ea%@
{Flodk 1055, Johmaon 1963, Hanzel 1978}, Only 10 of the 2% rrasently known
residen? fishas zre native. %ﬁﬁ% of these are adflurisl, sterce moved up-
stream for spawiing vary by or within srecies and TANES fymm the mouth ares of
the §ﬂ§%h%&ﬁ,%i$a% to 100 mites or morve wriatress and gﬁ%ﬁ ?rﬁ%ut@ﬁiggﬁ




Dnlly Varden, westalove cutthrost, wekanee, and some whitefish live in
Tlathead and other lakes in the dralnaze &s suhe-adults and sdulte, mligrating
ints tyibutaries o arawn. ‘These sre termed edfluvial nopulations. Dolly
Varden and cuttheoat sgge hateh and youmg fish Give in tribvuotaries and rivers
Por two to thres vears, Whitefish and kokanee egis hateh and young migrais
anmn after hatching into downsirsem areas. They beecoms adults in wo <o Peazrp
vasrs. Variztions 1in habits of Tnily Varden, westalose oulthroat, and mountain
yhitefish cause eome raeial gtrains to live as adyeite in lmrger stresrs but
gt111 mizrete into amell tributaries fo svavn. Toon hatehing, the J r 8
eraily stay in swell frvibutariss Trom one e thres vears hefore migratiorn imbto
larger sTreamE. THegs ars termed Pluvizl povulations. Additionel varistion,
i ther genstic or somatlo, cBuse sone weatslone cutthrosat and mountsin whitee
figh to live their entire 1ife sman in smaller tributsries. although access o
laprger styesms or lskes is ropainle: these are termed stresm resident ropula-
tieme. Some species apd/or porulations copnliete sheir 11fs histories wlthout
' g Flathesd Leke or other lakes in the drsinsgs.

: I the fighery have received a Tair smount of
study {ese nzel 1050, and Hanzel 1970-76), btut ftrovbic relation-
sni~ end ruality and susntity of avallable spawning and larvel habiis are noorly
Amsumented. Bshrer {15673} studisd asveots of age and growth of Dolly Varden,
1iow mepeh, pesmoulh, and ggm&wﬁig% i Tpepldesd sress 2t the north end of

Constrantion of Hunery Horse Dem blocked sceess to & wajo
the South Fork Flathesd River snd its tributaries. The Dwan
sivers have also been blooked by dams te some extent, The 5Tillwa
tam was revoved in 1962 and spewming mms of soma pems Tish &

resptabligh Thare.

I+ has besn setimgted that A5 nar cent of the coriginsl svewning rmms of
weatslore sutthreat treut and Dolly Varden Prom Flathasd lake were Dlooked by
constretion of Hungry Horse Dam. In addition, some spawrdng and rearing aress
frr whitefish and kckanee wers immdated by Hungry Horse Reservoir. The
reservoly has develoned visble cutihreat, whitefish, and Dolly Varden mopl e
+imme snd has surmorted 8 fair fishery. Hot the guality and cuantity of this
figheyry has deolined in receént years. Reduced pumbers and size of geme fish
in Hungry Horse Reservolr are thought to e o dlvact result of incrssped
spasona’l withdrawal and chenges in waler lsvel manivalationg.

As hag heen docupented Tor aguatic insects, alterstion of viver iow and
thermal rezimes by hynolismisl releases fyem Funery Hovse Heservolir sooerently
have changed spawning migzrations ii;&gg_ﬁrﬁzﬁﬁgﬁﬁ oy délayed rate of wigration.
thus refucing egg survivel ) éf meEt aﬁfimvi&i apacies, Movsments of Jjuveniles
downatress likely ars also affested, local anglers end Devartment of Fish and
Came mepscnnal neve observed that water wepuletion has inasrepsed utilization
of the mainstresm Flathesd River by srowning Koxanes zaimon and decressed shore-
1ine gpewning in Flathesd Lske. Jig Foant mortality in fall-gpawnsd sggs P et
sbly occurs in Mathesd Lake Jdus * 1Y and winter drewdown, thos Tavoering
adfluavial =ormunations. '
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It 43 slso significgnt that kolkanes normilations key spawning movements
by river temperatures and select spawning sites in lotic arsss thermally
medersted by lske discharges. In the vesrs immediately after kokanes wers
intwoduesd inte Flathesd Leke, most srewning coourred along the lake shorelins
duying &1l turnover [about 7 ). For raagﬁng not fully elucidetsd, hokanse
now grawn most ahundently in MasDonald Creek jJust above its sonflusnee with
the Middle Tork., Often more than 00 bald esgles and severs] grizzly bears
rongregets annually in the fall tn feed on salwon condenirvsted on the svewning
hade, Zowe su asful srawnd slso arrarently oceurs in the meinstream
M athead Biver %%?fg the conflusnce of the South Pork: this trend appears to

1F70-TR]Y Poth of the congumars are listsd as rare mnd
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fex

he Inevenmsing {(Han
endangered by the 7.2, Pish aﬁﬁ W81 fs Servicse, This sres of Msolonald COresk

18 naturally inflvenced by hydrodymemics of deer Lake MacDonald and kokanee

o
B

arawn during fall o ?Ef@ﬁ?ﬁ i&& temmeratures in the oresk arve sround 79 .
Hewever, Eokan @@ awn with some suceess in the South Pork below Hongyy Horse

i3

v halow the small hvdrosliesirie diversion

i lE-ter dam near Blefork.
lakes unstresy inorssses ténreretures in iste
,E f { shove zmblent painstresy river ltemmeri-
uvial wopulations. FPurthsroors,
immdal 4l nras Heservolr & late sumwer and fall

5 the me é ﬁ?f@&ﬁ ”iﬁT%@ é ?Z ey and may ﬁ%@iaxﬁ ﬁbbﬁ?ﬁéﬁ incrassss of
river sravning. The suality of wriver asnsuning sites in the South Fork dirsctly
below Humngry %ﬁ?ge Dam 19, however, oussticnmable dus o extromse variation in
slume and the Q&ﬁﬁ%%?%w nature of the subsirets.

@

One Finel asvrect of vy desarves mention.
iueius) are bﬁﬁﬁg ﬁ cpvered in new aress of
Iv geomretitive @fﬂlfw inlaerk:
in lower St41lweisy 5,
oo few anscoimens have Desn tsken there.
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FROTLEM DEPINITICH .
T@ﬁgé in ghundance of krkanse spawning on the Iske shore indies e 8
1gmificant desline hag coourved in most sreas in Flathesd lake over the
of recoyd, é gﬁaﬁgiag fﬁ&ﬁﬁf% was ctserved and cengused by Stefanich

Y oand Bebbing (1068). In recent vesrs 1ittle effert has been exrsnded on
snagring kwokanes on %%e lzke shore svawning. Ve believe this is due 1o dew

sressed rudbers oFf kokanes on the srewming grownds. Trends in nurbers of fisher—
men wtilizing the kokenes can’t be 5?@“%iﬁ§a with availgble dats.

Fgp tskes Trom Xolanes zalmon on 1&k ore snawning sites have basn
Timited to the Hatchery Bay in recent years ﬁﬂe +5 dasressed svailebility of
kokanse =% laks ghore snsuning areas, Stefanloh {1054 ddentifled 0 srawning
grezg around ?i% Jake. As early as 1034, eges were taken from atb E%gg% A
spawning arveas verlodlieslly through the wid 1950's +hrough the eapriy 1080
%w%ggwagﬁ*§V? sggs have besn onliected largely from Ggﬁ@? sourass In Horthe

%@%i@?? Yontang.



1i+t1e date 4is available on abundence and sxtent of lake shore epawning
groupe of kokanse prior to ine eorplation and £11ling of Xerr Dam in 1OEH,
Tharefore, the initial effect of the lake drawdown and filling sgttern on the
knkanee povulation cannot be determined. Prior 1o 1he eompletion of Herr Dam,
T1ake levels on Anyil 1 {arrroximets time of vy smergence) were Within one
foot of lake levelsz on November 14 (svoroximate time of gravning; over an sight-
vaay naried of record {(Henzel 1974},

1084 shaerved that sgge spowned in arsse whers ground water
311 mlive in the soring. zithough they were above vrasent
Yake levals, Tt iz sur asnisntion that 4F lszke levels are brouvght upn to lake

ipvels at the time of spawning, the frv emerging from the gravel could enter

Spawming and emavgencs for & grows of kokanes does not ocour on a single
s Yt aver z orariod of deve op wesis whish mey vary Ppoen vear To VAT,

Poilowing commlation of Zeyr Dam, lzkes level rgoorts From 1070 v 1950
& -enes gvarsged O, Test 1 :

"y

From 1.0 to 3.0 fest

shew that laks

Tevels at Time of srawnlng and rang :
days after the tize of smeppence Tor lake levels To reach e
e~mming on the aversge and not less thap 45 days,

Take lovels and drawdeown peiterns were affected o some degree Ly the

daping of the South Fovk of the Flathesd River in 1082 wiih &

and subsenuent relsazse nettarns from the reservolir,  lake level racorcs from

1962 through 196% ghow that lske levels at time of emergence averaged £.7%

Tower than st time of spawning and rangsed 4.2 1o F.5 feet lower. It was 5
o

dava sfter tims of emevgsnce Tor leke lavels o peach lake level at time
=)
=3

Prwer demands and Flood sontrol requirements for the entire noribwest
trited States within the Oolumbia River drainsge have an effant or digtate the
controlling of levels of Flathead Lake, Jince seasonel demends for waler are
nat rredictable, the rattsrns of discharge, spilling snd/or lske levels are
siso not rredictable; at lesst to the limite described by a memorandun ot
npderstanding arproved by the Federsl Power Commission in en Order fasued
Pebruayy 24, 1066, The following are extracted from a lstier by Hegional
Enginesr, ¥, Frank Thomas, Federal TFower Commission, that states the Order
desoribing the operstions st Zerr Dav and the levels of Flathead lske.

"Op May %1, 1962, the Montens Fower Company, licensee for *the Kerr hydro-
alectric develomment, on the Flathesd Biver, and the Corps of Hnginesrs sntersd
a Memorendum of Tnderstanding which get further orincinles and rrocedurss for
vegulstion of Flathead Lake, the siorage resarvoir of the Kerr develorwment, in
+he interests of Floed control. The agreement, as amended on Ootober 15, 1968,
£1led on Ostober 19, 1GA%, for srproval by the Commission under Erticia 21 of
the Eerr license, nroviding:

wnbs



Mg aﬂeyaéihﬁﬁ of the Tdecensee, inasfar an %@v af f@ * %h@ e,
&ém?&gag and diseherge from a atorage of the water of Fﬁ&?hﬁ%ﬁ ieke,
eghall at all timse be ~omitrolled by such seasonable yules and
regulations . . . as the Pedersl Power Commlssion mey Tresoribe in
the interasta of flasd ﬂmﬁ%%ﬁ? and the fullest vrasticshls utilizs.
tden of the watere of Flasthead Hiver snd 0Terk Pork for vower,
irrigation and other %eﬁﬁfi@iaz uges.

The amended %z%@?ﬁé“§ sroavides in genersl that: 1} The Ilicensse and the
Carng of Enginsers will oooverate in ewxshanging data and @éﬂfﬁiﬁaiﬁﬁg pperation
for flood comtrol: 23 §£$§§%ia§5 permitiing, the lake will be :?&¥§ down to
slevation, 2,003 faet, the minimar level undsy the iizenss, by Acril 15 and
will he reised o elevation 2,999 faet by Memorial Daey (May 20} anﬁ e Bleva-
tions 2,007 feet the maxizum iavai under license, by June 1%: 2} When the lske
reaches elevation 2,776 feet, In 2 moderste or msjor flood year, the Livenses
will gradusily omen 1% erilligetes to meintain free flow end will not close
the patea until after the denger of excesding elevation 2,H0% fee! has passed,

The smended agreensnt hes besn endovsed by both the Flathesd Lakers, Ine.,
gn assocdation of Lakeside residents whe are interestsed 4o having the Izke lsvel

nrought ur fo %ﬁs maximm wader llcense 83 soon in the veorestion geason ae
ooegible, and the Thrmer Flathesd Valley Flood Control Asscosistion, an srpandcs-

tion of Terw ownsgrs 8% the upper end of the lake whe ars fdterestsd in heving
the lake kent down to vrevent inundstion of their lands by late fipeds. At &
confarence held in Missouls, Montens, on Sentamber 28, 1965, attended by repr
a%&*éyg% of these Two lendowners’ grouvs, the licensse, the Covps nf Fnzineers,
and the Commission, varicus di7Perences wars getilsd, snd the terms of thas
gttlement were lncorroratad into the sgresment by the smendment of oher 15,
1?5% ® {Thomas, 107%)
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Inglyais of lazke levels frow 1955 through 1978 showsd that Iske lavels
avaraged 5.0 faet lower at time of srmergence than 2t time of s-awning and

ranged from 1.6 to Q.0 feet lowsr. It was 55 days after time of STETIeN0s on
3

.

the average Tordeke levels Yo rsach levels &t time of srawning and not
than 14 dave.

= i3

It da negessrry o being lake Jayvelz uwre o the bkobanss pedds

g
B smerge Trom the gravel snd enter the lske, Varizbles which modify the
effects of leke levels inelude annual vardaticns in time »f spewning and smerw
g@ﬁﬁﬁg sz alructure and sizs of the @?%ﬁﬁ&wg groan, water tesperaturs, wsather
onditions sand others, (ne exzmols dig the effect of wave action whish shifis
grgﬁﬁé distrdbution and hes been chagrved burying redds with up oo twe Ffeet of

gpavel,

rotand the impecta of lake level fluctustions on the success
aid in laks shore svsas and the significance of the laks shore
ﬁﬂ&f”i Fighery vroduced from these powulstions,s study gbould @% eonducted

£l

3im&lhaﬁgas§1§ o the wiver snd lske kokanes fisheriss. It ghoold slsc be
cautioned at this »olnt thet the inflow %ﬁiﬁﬁ 15 modifisd by Hunpry Hores Danm
and outfliow patterns of Flathead Lake affect not only the kokanes but othap

e
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-grﬁﬁnﬁ %&t&rg &ﬁé gf&?@i éigffibﬁtﬁﬁﬁ

-.aﬁﬁaméaﬁa in the lake, ?é?$%=§§ﬁ ?&gar@%ﬁ amivonment. It is ﬂ&s$i§2% that

§§?@i?i@ﬁ% ﬂﬁ%iﬁﬁ% for one ﬁ%%ﬁi%& sould be detrimental to %ﬁﬁ%ﬁ%@;

m?@ ﬁaw&r?ﬁgﬁé ﬁf ?ﬁaﬁ Wiidlife and ?ar%s iz ﬁ?agﬁﬁiﬁy s@g&ﬁ%% in 2

study funé%ﬁ by the 2&?@&& of R&glﬁﬁgéiﬁﬁ to apsess the Admpsets of flow and

*@m%@raiaya fﬁ%ﬁ*agﬁﬁ@%g From %ﬁﬁg?y Horse Hegervolr on &h%fhrﬁai trout aﬁﬁwﬁ”'

ing wigrationg, kokahes 3%3@&& ﬁ;a%ﬁ&mg in the yiv@s snd f;zeﬁimé &aﬁfﬁiﬁvﬁrﬁem .

brats vopulations. The @ﬁaz&%éﬁ% %€11 32$% é?gage ig s study of food. hﬁ%i%g

of Dally Varden and cutthrost trout in Flathead Leke under fﬁrﬁsﬁg_ff&% the

E.P.A: We %&; aleo be atudying iﬂ;@%ﬁ&ﬁaa féﬁdiﬁg h@i}im m;z distribution in |

“the Eak a Do, fﬁﬁﬁ%%‘“§$xaﬁ%

Ye f&@? 5* é§ ssgﬁﬁ%iaﬁ to igi?ia%é gtudies *@? ) sasses the potential

Sske ghors grawning for k”?&a&@ gal&ag in the ;ake, 23 éeﬁermiﬁe the effects

Iaks 1&%%, fiuatuation on %ﬂawﬁéﬁg success, snd 3} agsess the ?%”fﬁ&%fﬁﬁﬁi
usa of Fighery nn ?ﬁ%*%%&ﬁ iake a@ﬁ attenmt %ﬂ ﬁwaﬁ%ifv itas ?alﬁeg

@E&?mwﬁg[
T.. Cusnti f;?;“‘tf avatlabls sand %Q%@?;é‘ia’* jake g‘%% BT awiﬁ@ %533 %%‘%ﬁ.f@?
kokaned ﬁ%imw@ in ?ﬁaéhaaﬁ Leke., : - SR
g of kokanes aazmmﬂ(
=, "ﬁﬁgégg.r%aﬁsaﬁiaﬁaé'ﬁge snd value ﬁf'??éﬁ%%&ﬁ Z@&é ¢ éhe??q* '

?&ﬁﬁﬁ%%ﬁé Iske lavels te enhancs ﬁr-ﬁainigiﬁ %%g @iahery aﬁﬁ Psﬁreaﬁian

of the ?1&*&&%@ Fiver besin with ponsideration. of ‘ongoing studies We are ton-

dus &ﬁg f&?-%h@ %@r@&a of E@c*ﬁﬂa%isﬁ &sﬁ #B.P.A. on the ﬁgmer ﬁlﬁthaaé ﬁiv&rs
ﬁ%ﬁ?&ﬁa

éyaﬁ’aﬁ?e soawning h&bﬁ%&% will be ga&ﬁ%ﬁfieé ﬁ? ié&g%éf?iﬁg g§i€&%3g'

1.
"ﬁﬁnéi%i,ﬁs esed %hg ground and ﬁe&ﬁh§%ﬁﬁ‘?%$ge aress us ng &eriaz §%§?a??aﬁ%a,

gq ?ﬁa effﬁgf of. ?ek@ 3&?@3 fl&atua%imne of imtﬁrg?avel ﬁa%ar %@&ﬁaratﬁf&g
”13 ba im@a&%ﬁg&%@& aﬁ g@i@ﬂ%@é siﬁasgﬁw

"%; ﬁffEQ% éf Egké ?@%51 aaﬁ,ﬁaaaﬁiaﬁéé ﬁh&pgeg iﬁ @%ysi%ai @ﬁ?ﬁfﬁﬂﬁ&ﬁ%

_  @$ spewning sites will bs agsaﬁsaa %y mﬂﬁi%ﬁ?ﬁﬁg BEE gﬁﬁvi?aj in bozes rzaﬁgeﬁ o
VU dn g@ﬁéa%eé giz@s Q%ﬁ%? ?&rﬁ@us“ﬁﬂ%@ingiiﬂﬁg ef” ﬂ@@éﬁti@ﬁg., - -

&eerga&iﬁuai s%uév wiéi in@?uﬁe 2& man*ﬁa of ﬁ%@&@@§?§?§ &ra@é &%ﬁggg:'

'éﬁ@g %@ determine fishermen vressure; timing of usey itype of use,. @???i@ﬁ
.»ﬂﬁ?ﬁﬁiéiﬁﬁ of @&%ﬁ $ various sateb- %t&%iatieag angler satisfaction and

wwa?aﬁaﬁﬁé§é ?igﬁﬁg and sssesgment of 'doller value of fishing Tzin. mﬁisll ‘
should be: iﬁiti%%%ﬂ in tha sﬁyiﬂg; ﬁﬁt later thaa Asril i, to iﬁaﬁ?& that %&e

._ﬁé?ﬁﬁg iﬁélﬁﬁag & f& : ?g&? @f %ﬁe gﬁme ﬁyﬁgm af fish,

g

Asséss Effect s of Dresent Tlow fluctuaticns on spakning and indvbation 7
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%, Thespecrestion study could and should be gzranded to zpssse gil
reorestion uses that could be affected by lske level cghanges to ellow oom-
sarisons of veopeation trade-offs that could be swvpected. This obleotive
wag not ineluded in the present budget, although we believe it is fmvortant.

&. TBencmmendations would be based on dats cnllected ip this study In
snbhmotion with dats gaziéeéaé through several other gtudies presently being
comdueted Dy the Department of Fish, Wildlife and Parks in the Flathead River

Bealn,
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LITTLE BLACKFOOT RIVER RECLAMATION PROPOSAL

The Little Blackfoot River originates just below the Contin-
ental Divide approximately 15 miles west of the city of Helena.
The river runs 44 miles to its confluence with the Clark's Fork
of the Columbia River near Garrison, draining more than 400 sguare
miles.

Gold was first discovered in the drainage before 1870 and
many mines were active from about 1890 to 1910 (Pedersen, 1977} .

A few small gold mines and a phosphate mine neér Elliston still
operate sporadically but the major uses of the drainage now are
for agriculture, timber harvest, and recreation.

The river generally has high quallty water and ig classified
B~1 by the Mcontana Department of Health and Env;ronmental Sciences.
B-1 water supplies are suitable for drinking and culinary uses
after treatment and also for bathing, recreation, fish propagation
and growth, and agricultural and industrial water supplies. The
lower Little Blackfoot haé¢ an average discharge of 176 cubic feet
per second from 1974 to 1980 with maximum and minimum flows of
3,650 cfs and 6 cfs respectively (USGS, ). The river contri-
butes approximately one-third to one-fourth of the average flow
of the Clark's Fork River ﬁéar Garrison andprovides enough high
quality water to change the Clark's Fork's designation from C-1
(not suitable for drinking) to B-1 (suitable for drinking after
treatment).

Above U. 8. Highway 12 near Elliston the river flows through
narrow mountain valleys. It is speculated that timber harvest
practices may have changed the seasonal discharge pattern of the

drainage but heavily vegetated banks and a cobble, boulder substrate
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have maintained a stable stream channel. Below Elliston man has
altered the stream channel for a number of reasons including the
construction of a railrocad and a highway, and for agriculture.
These channel changes have changed the hydraulics of the stream
and resulted in increased erosion and bedload movement. Poor
land use practices and several unusﬁally high spring floods have
aggravated the problem to where most of the lower river now
appears to be in an unstable condition. A stream channel inventory
was requested by the Deer Lodge Valley Conservation District and
field surveys were completed in June, 1979 by personnel from the
Soil Conservatibn Service and the Montana Department of Fish,
Wildlife, and Parks. Preliminary data indicate that of the 26.5
miles of stream from Elliston to the mouth, 19.5 percent or 5.1
miles of channel are in an altered state (Table 1). 0f the 53
miles of streambank inveolved, 17.9 percent cor 9.5 miles of bank
had been altered. Ten percent of the banks were in an eroded
condition while an additional six percent were considered critical
éediment sources, with nearly vertical sidewalls and large amounté
of dirt collapsing into the stream (Table 1). The impact of the
alterations is emphasized even more when one considers that most
of the impacts are found within a 20 mile stretch of the river.
Within the past decade increased erosion and bedlcocad movement

have destroyved approximately 250 acres of agricultural land valued
at $200-300, reguired $500-1,500 of additional annual maintenance
on irrigation systems, necessitated the installation of 1,805

feet of rock rip-rap at a cost of about $26,000, and decreased

recreational opportunities. Stream protection legislation such
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as the Natural Streambed and Land Preservation Act and the Stream
Protection Act has provided for better control over recent channel
alterations, however, continuing problems can be expected over the
next several decades as the stream attempts to regain some stability.
The impact of man's activities is alsc reflected by the
stream's sport fishery. The upper river contains cutthroat, breook,
and bull trout, aleng with mountain whitefish. The lower river
contains predominately brown trout and whitefish, along with a few
rainbow and brook trout, longnose suckers, and sculpin. The stream h
is fished heavily by Helena and Deer Lodge valley residents and the
lower section provided an estimated 4,530 man-days of fishing in
the 1975-76 Department of Fish, Wildlife, and Parks statewide mail
fishing survey. Fishermen log returns indicate that catch rates
are generally very good, averaging 1.8 to 5.1 trout per hour over
the last 15 years. Unfortunately, altered sections of the river
show a greatly reduced capacity to support trout populations.
Altered sections are generally wide and shallow, dominated by
riffles, and lack barnk and vegetative cover. The Department of
Fish, Wildlife, and Parks surveved altered and unaltered sections
of the river in 1977. It was estimated that a section of river
straightened at least 25 years before contained only 12 brown
trout over & inches per every 100 yards. An unaltered section
of river one mile upstream contained 42 brown trout over 6 inches
"per 100 yards, an increase of 350 percent (DFWP, Unpublished data).
Assuming a similar relationship within all the sections of the
river’ habitat improvements on the 5.1 miles of altered stream

could increase the overall trout population by as much as 17 percent.
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If fishing pressure is directly proportional to the trout supply
this would provide an additional 755 man-days of fishing based
on 1975 levels. A man-day of fishing is currently valued at §
Adjusting the fishing pressure figures forward by the annual
average statewide increase of percent, the fishery on the
lower Little Blackfoot can be valued at § annually with
the potential to be increased by an additional $ .

In addition, spawning surveys conducted in the fall of 1976
showed that altered sections of the river supported 0.6 to 1.6
trout spawning redds per 100 yards while unaltered sections
supported 3.5 to 12.5 spawning redds per 100 yards (Depgrtment
of Fish, Wildlife, and Parks, unpublished data). Habitat improve-
ments should increase trout production and therefore increase
angling opportunities.

It has been shown that man's primary impact on the river
has been in altering the stream's channel and hydrology, rather
than degrading water quality. A reclamation plan would first
require a hydrologic analysis to identify specific problem areas
and best management practices (Table 2). Phase 2 would then cover
actual implementation of the management practices. Drop structures
would be reguired on severely straightened sections to reduce
headcutting and bedload movement. Irrigation diversions are now
coﬁmonly formed by bulldozing streambed materials into dikes.
This practice destroys the natural armoring of the stream bottom
and introduces tremendous amounts of bedlecad into the system.

Many of the worst erosion problems are in the vicinity of diversion
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points. At least six diversion sites present suitable terrain
for permanent diversion structures (Table 2} to eliminate this
annual disturbance.

It is estimated that 90 percent of the critical sediment
sources would be accessible and appropriate for stabilization
with rock rip-rap. Twenty percent of the eroding banks would
require rip-rapping while approximately 40,000 feet of streambank
would benefit from revegetation measures. Revegetated areas plus
those impacted by riparian grazing should be protected by stream-
bank fencing (Table 2}.

The above measures woluld enhance tpe trout habitat potential
of the river. 1In aédition, habitat imp%ovement structures such
as wing dams and plunge pools would create habitat in the five
miles of altered channel. Random boulder clusters have also
proved effective in providing cover and resting areas in altered
streams. Finally, the river does occasionally experience extreme
low flows as evidenced by the 6 cubic feet per second flow at
the Beck Hill U.S.G.S. gauging station in 1977. Most irrigable
land is now under development but the river's clean, celd water
could prove attractive to an industrial developer. Efforts should
be directed towards the reservation of instream flows to preserve
the fishery, maintain irrigation flows, and maintain the present

high water quality.



Table 1. Stream Channel Inventory Data for the Little
Blackfoot River from U. S. Highway 12 near
Elliston to the mouth,

Physical Feature

Channel length, £t {(mi.)

Streambank length, ft (mi.)

Channel alterations, ft.
Streambank alterations:

Rock rip-rap, ft.

River gravel berms, £t.

Dikes, ft.

Total alterations
Eroding banks, ft.
Critical sediment sources,
Pool/riffle ratio
Irrigation diversions

ft.

Measurement

139,745
279,490
27,175

18,970
10,085
20,910
49,965
27,810
16,790
0.31/1

23

(26.5)
(53.0)

. Percent of Total




Table 2. Estimated Budget for Reclamation of the Little Blackfoot
River from U. S. Highway 12 near Elliston to the mouth.

I. Hydrologic analysis
1. Hydrologist 72 hours €@ $40/hr $2,880
2. "Technician 160 hours € $12/hr 1,920
3. Airplane rental 5 hours @ $530/hr 250
4. Aerial photographs 1,100
5. Photography supplies 150
6. Drafting materials, office supplies 150
7. Travel and per diem 650
TOTAL $7,100
II. Reclamation
1. Drop structures 4 @ $40,000 each $160,000
2. Permanent irrigation structures
6 @ $40,000 240,000

3. Streambank stabilization
a. rip-rap 90 percent critical scurces;

15,100 @ $30/ft. 453,000
b. rip-rap 20 percent eroding banks;

5,500' @ $30/ft. 165,000
c. revegetation 40,100'@ $.23/ft. A 9,223
d. streambank fencing :

2,400 rods @ $6.50/rod 15,600

4, Fish habitat improvements
a. wing dams, plunge pools, etc:

50 @ $750 37,500
b. random boulder clusters: 100 € $100 10,000
¢c. 1instream flow reservation

1. 1 bioclogist 20 man-days € $68/day 1,360
2. 3 technicians 40 man-days @

$36/day 1,440
3. travel and per diem 850
4, supplies and materials 150

TOTAL $1,094,123

TOTAL ESTIMATED BUDGET $1,101,223



