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ItfBourcT[o{

sü:dleE uqlæ ørdt¡cted to ùtain j¡Ëtr€m flow l¡formation f,rqn a segrrent of
[aBarEe Cæd< r¡ortffi¡est of raBarger'tilyming. llhese Etrdíes weæ destgred to pnorride
tìe basts for detærninJrrg iJtst¡€am flcnus trhlch $n¡Id r¡al¡,¡tai¡ or lnqnrve t¡e e¡<i.sti¡E
fisùre4r ln tfte cardidate sestion of laBarye Ceêk. Resrlts of tlrese sü¡dies aply to
tl¡e str¡em seæer¡t el<telr¡frg WsUæm f¡sn tìe U.S. Foægt senrice bcrudary in
Sectlm 1, Range 116 IGst,, nowr¡snfp 27 Noûth, to tt¡e ørfluer¡ce of IåBa¡gÞ Cæelß ard
n¡r¡<qf Creelc in Section 24, Rarge 116 !üeÊt, Ibwnstr.ip 28 North. Ilrfs stæan secÈicr¡
i.E 3.3 ufleE lq.

ftts sesttcn of, laBarge e€ek ts designateal Èer the V0yonirry caæ am Fi-sh
Oæarm, fiWD) as a ClasE 3 trs¡t, Ebßdn. Class 3 etæms genena[y sqgpoÉ,
ægiona[y fæortant fislprles. llhê sb€ðr¡ iE ¡nanaged t.udêr the basic yteld conoeet
for rnùrbcr¡ trcut ard is sEoclæd v¡1tl nj¡bow Uraut, ftrùg qprt¡g ard, surmr Írlnt¡rs.
Scñe recrr¡itrenb fro trjJnrtary sùnems also omtrilr¡tes to the fisheqf dt¡rfurg the
sæe ti¡re period. ft¡êr s¡ncies pæsent includê brrok üFrrt, brpwn tJíoub., cr¡tth¡oat
t¡u¡t, a¡d ncn¡rtaln r.Jùrlteflstr. lD¡is secÈion of laBargre æêlc povfdes sigrrificant,
recæatloal flst¡eries qmort¡¡itfes for both æsldent ard non-restdÉnÈ arglers (R.
Rsnidc, IIEFD, persøtaf @lri€tiqr), a¡d is hi$rly aæessibte t¡rcugh pnblic
lards. For tÌ¡ese reasrons, this seEnent of tlte Eù¡æam is consldered a eltícal
seg[rent.

Itre nranagærE, goal of tl¡e I{GFD is to mai¡¡taln or fuFrcve tåe ocisùirg sË¡þan
fishe4¡ in faga¡ge Gæel(. llhæe tínê periods a:e ørsíde¡æd eitical for realizirg
tlrís goal. Octùen 1 to lÍarch 31 is qrsidered eitical because tbis is a tire
period rü¡en tø flcr¡s ca¡r car¡se degradatton of hldraulic dra:racteristics neoessa¡ry
for t¡s¡t surrrí'ral, fish passaqe ard aquatic lnsecÈ proårction. åpril I to irl¡ne 30
is a øítical period for naJrrtainirg fhfisical habitat for Jwenile ral¡bol'¡ t¡s¡t,; arrt
fimr,Irrly 1 to septeuber 30 lt is æitical to naintain flcræ adequate for adr¡It üs¡È,
pncürction.
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Ito add¡æss tåe nanagement gþal, ójectives of, ttris stÐùy uere to deùermine
i¡rstæm flLcms necessar1r to 1) natntåin or lqnpue rtiñter l5¿dralfic cü¡a¡nsterlstics
for tru¡t strvival, ffsh passage ard aquatlc insecÈ p¡oarctlø, 2) ¡naj¡¡tain physical
habitat for Jwenfte ral¡¡bow t¡otÈ,, arrl 3) nainbain or iqrtrve adult tJrq¡t producttør
cù¡rirg t¡e late surer nffitìs.

MEMÉ

ite located appuo<imabfy /4 mite
ln Sectlqr 24, Rarqe L16 l{bsù,

weæ cmù¡r*ed beùr¡een Jr¡ne ard A€I¡EE
1988 hrlthin a 483 foott, lcg sturdy site that oontai¡red trcrr¡t habitat tlrpical of t¡at
fcn¡d tnollgütcn¡t tl¡e carrtidate sectlq¡ of laBarye Gelc. Þta welc æIlected after
peak n¡noff frcn a rarge of disöarge rates (TãbLe 1).

1lbble 1. Ihtes a¡d diEdtarge rates wllen i¡rsha¡û flcr¡ data uere cotlected fron
fJaBaüEe e€elc drri¡q 1988.

hta
Disôarge

FêÊù, Èr Seønd fcfsì

06-10-88
0742-88
08-28-88

L42
54
22

Ihe Inabttat EùenÈiøt neühocl Oehrf¡Er L979, Àrurean arrl @lder 1984) ms rrsed to
ioertify a naùÊena¡F flctr¡. A rinÈ€naræ flc¡¡ is defl¡¡ed as a cqtttfu¡cn¡s ftow
needed to nai¡ta.in nini'tnn þdraultc øÍterla at rfffle arìeaÉr ln a st¡em segmlt.
Based øt ttre eJôeæfi¡e researdt of Àrnear ant ølder (Xtt84), the ¡nt¡rEe¡rarrce-flø 1s
furtìer defÍ¡ted as the aisc¡taqe at ltlrlclr tm of tJrt€e hldr:atrlic eiteria a¡c neË, fæ
aII rÍffles in the shxfy alæa (lbble 2).
all lÍfe staEes of t¡s¡t, betweên
t¡o¡t arrt aquatlc macnoi¡¡rre¿teb¡rÈes at all tlnes of year.

hta ÍEÞ ællested fim trransects plaoed asrogs tfr¡æe riffleE wlttrin tlÞ sbËy
area a¡d anatlzed us (¡¡tl¡¡q¡s Lg7gl. r¡¡silræm f[æ
rrøtm¡datlms derived fu-11fÉ-netìoat arc appficable tluf,rgtrcn¡t tlre year elcefrÈ
uhen hi$er i¡st¡em flcr¡s alc rcqtd^red to æerÈ, dher Asf¡erfr-nanaryrern ¡nrrAæes.

llbble 2. Il1¡draütc GitÆiå used to üain an i¡st¡Fm fto¡ :æøurendaÈion usirg the
Ilabttat ReÈenticn metl¡od.

åk [bp $rifüi+ x o.o1
1.00
60

1 - At avæe erly flcn
2 - Acupa¡æd to weùted peri¡Eùer

2

at bar¡lcñi[ oorditims



FE¡T'üTS ÀND DtrSC¡'SSICI{

Ihe llabitat Re'tentiø neùìod uas devetcped to ider¡ti$ a flou ürat rmrld uralntatn
eld,sÈj¡tg sun¡irral diffeænt habttat

riffle €trrêiâÉ.qæes in sbæmst 
Jrqrort"rrt year rurnct erceprÈ $rhe¡¡ hlgt¡er f:lcnlsl a¡e
dìer ræquirelrcnts.

Results f¡m the Habitat neûer¡tio¡ nþdel showed tåat flcns of Tl, 3 ard tE cfs
e'ry recesÊa4t.to mi¡¡tain aquatic lnsect prcthrtion anf ftsh passage at riffles 1, 2
ard 3 æEI¡ætfilefy (llbble 3). IfB nan¡Þ flow derlved fimr tñis ¡neùhod i.E
defi¡Fd as the ÍLc¡v at r"rhiù ü¡o of t¡e ü¡€e ht¡draufic ølteria aæ meù, for aII
rlffles in tlre Eb¡ty slt€. Based on t.tris eÍteria, tÌ¡e rnat¡rEenance ftor¡ for this
segner¡t of IaBary O€ek ls tZ cfs.

l[äble 3. Results fro IFG-L ncdeli¡g at tlte IåBarye e€ek study sÍte.

Disöarge Avemge Iüeùted

Rifflle 1
3.6
6.7

L0.8
16.82
2L.9
30.6
39.9
54.3
77.2
87.?

110.1
1¿1.6
248.4
567.4

0.7
2;6
3.5
8.0

14.9
23.3
36.8
49.0
7L.L
93.5

119.5
L33.2
20L.6
310.1
567.4

0.19
o.25
0.30
0.361
0.43
0.53
o.62
o.74
0.88
0.94
1.06
1.19
L.29
L.44

1.001
1.18
1.33
L.4V
1.58
L.75
L.92
2.L6
2.49
2.61
2.88
3.2L
4.01
4.86

1.001
1.06
L.24
L.54
1.91
2.22
2.59
2.97
3.26
3.56
3.82
3.91
4.25
4.59
5.17

18.8
22.5
26.7
3L.4
32.2
33.0
33.6
34.4
35.5
35.8
36.6
37.4
48.51
80.8

Ríffle 2
0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
1.
1.
1..

11
22L
27
41
54
65
82
92
04
14
11
L4
32

5.1
8.9

10.6
L2.7
L4.7
L6.7
18.0
19.5
22.O
24.L
29.5
3L.2L
37.5
47.L
52.O

1.50
2.2L

Arcmge
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IãbIe 3. (cotÍ¡r¡ea)

Dtscharye
fcfgl

Average
DerÈh lftl

Avenge
Velocltrr fftlsecl

I{etted
ÞrlneÈen

Riffle s
22
28
30

9
4
9
I
2
32

0.
2.
3.
t
9.

Lli.
n.4
22.7
34.9
51.0
87.7

145 6
23L.2
340.6
56;1.4

o.t4
0.20
o.25
0.28
0.37
o.42
0.441
o.49
o.57
0.66
0.81
0.95
1.1.5
1.33
1.60

0.30
o.42
0.51
0.58
o.77
1.001
1.05
L.2L
1.50
1.84
2.47
3.28
4.26
5.33
7.2L

.8rl
31.8
33.2
37.3
37.8
39.2
4L.5
42.6
44.8
48.0
48.9
49.5
50.8

o

1 - tl¡¡dnultc €iteria frm lllable 2 mert
2 - Elø ÍE€Ès ülo of tbræ øit€rla for l¡diviô¡al transect,

Natrm.L ÍþÉaÉty tl¡at oø¡rE ùrfrg tlre wi¡rter cari oftêrt be a slgnificant, factor
tinitirg a trmÈ pcSrrlaticr. rutÈz (1980) fq¡nd tùat t¡e læs of winte¡r habítat ô¡e
to lcr¡ flc¡s ø¡ditl,qrs ms¡ an i¡eortant factor affectirg ¡noÉafiff rates of trs¡t in
the t4per Oæen [tlver, witå rcrtality amnoachi¡¡g 90t during Ecnìe ]rears. Needhm etal. (1945) doqnenÈd a\tençte overyi¡F€r brclvn bs¡l no¡Afiff of 6ot a¡rt octræs as
hJ$ as 80t in a Callfø¡:la sæ€m. B¡Èler (L9791 æeætea sig¡ifica¡rt t¡sÊ ard
ag¡atic t¡ìsec'È læseE car¡eed try anútr læ fmatlcrr. þLnê¡:s (1957) ølElderd
andtø iæ, ællapsfry wl banl¡s a¡d flr¡slilatirg ficffs t€suftlry fmr the periodtc
fomatlc¡r anil brealc¡g of ioe dans as the primrV causres of v¡i¡¡ÈeÈ tJs¡t nortaliþr.

Car¡ees of, wir¡ter nortality ctiscr¡ssed äbove a¡e all greatly i¡¡fluenæd þy tÌ¡e
E¡ar¡tiff of wlnter flow in teûils of its abIfiff to ulninize arnl¡or ice fonratim
(i¡sæase¡l \rclocity ard taeratuæ loadirq) ard dilute ancl prurænt Enø banlc
æLla¡nes ard iæ dan forætion æspectir¡efy. Becan¡se arryr reducÈion of naüla1
!"iÍÈer Etrêdn flcns w€n¡ld i¡ce€ase trs¡t, rcr.talíty and ef,fecÈirrcIy redr¡e tìe rnúer
of fist¡ tlnt the sÈrcm oould stæport, mai¡rtena¡re of mb¡¡:al flc¡r¡s is oorsidered
øltical. As a cøreequence, the fi'sfreqf mrËEement òJective for tTre tirc perÍod
f¡mt OcÈùer 1 to lda¡d¡ 31 l.s to prstect, all available naü¡¡al stJæ.tilt ftowls i¡r tltej¡st¡em flø seg[Fnt ql to tåe nai¡rter¡ance flcÍ'r. lbtr' râErarge Gæek, tlre ml¡rtæræ
flcn is 17 cfs.

s'trÈú flow data aæ mavailable for this secttør of IaBarrge Gæetc and tt t6
¡resible t¡¡at tùe afedta¡ge ot Tl cfs ÍdenÈ,ified by tåe lfabitat ReÈentim rneflrod may
r¡ot be præsenÈ at ti¡æs dt¡ring tlre wÍnten. Because tfre e<isÌ.ing fi.strery is adap¡eù
to nab¡¡al ftot ¡nttens, oæsløral periods of sl¡ortfall durirq tlre wjnEer do rct
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