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Abstract:

A partial creel census was conducted to estimate the fishing pressure, catch rates, and harvest of fish at
Hyalite Reservoir from June to September 1974 and 1975. Fishing pressure was estimated to be 9663
hours in 1974 and 8384 hours in 1975. Estimated catch rates were 0.20 fish/hour in 1974 and 0.12
fish/hour in 1975. The estimated harvest was nearly 2500 fish in 1974 and 1000 fish in 1975. The
lower catch rate and harvest in 1975 were due to the absence of hatchery cutthroat trout entering the
fishery. Cutthroat trout, Arctic grayling and brook trout, respectively, made up 96, 3 and I percent of
the harvest in 1974 and 76, 18 and 4 percent in 1975. Hatchery cutthroat trout made up 72 percent of
the total estimated harvest in 1974 but only 25 percent in 1975. The use of the East and West Forks of
Hyalite Creek by cutthroat trout and grayling in spawning condition was investigated during 1975.
Over 98 percent of the presumed spawners were captured in the West Fork. Twenty-two ripe cutthroat
(ages I1I-V) and 134 ripe grayling (ages III-VI) were captured in this stream. Sexually mature cutthroat
trout first entered the stream when flow was increasing from spring runoff and mean daily stream
temperature was near 3 C. No distinct peak in their numbers was observed. All were wild appearing
fish. Spawning grayling entered the stream after peak flows when mean daily stream temperature was
near 6 C. A distinct peak was observed in the seventh day of their run. No cutthroat trout fry and nearly
2,000 grayling fry were captured migrating into the reservoir.
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ABSTRACT

A partial creel census was conducted to estimate the fishing
pressure, catch rates, and harvest of fish at Hyalite Reservoir from
"June to September 1974 and 1975. Fishing pressure was estimated to
be 9663 hours in 1974 and 8384 hours in 1975. Estimated catch rates
were 0.20 fish/hour in 1974 and 0.12 fish/hour in 1975. The estimated
harvest was nearly 2500 fish in 1974 and 1000 fish in 1975. The lower
catch rate and harvest in 1975 were due to the absence of hatchery
cutthroat trout entering the fishery. Cutthroat trout, Arctic grayling
and brook trout, respectively, made up 96, 3 and 1 percent of the
harvest in 1974 and 76, 18 and 4 percent in 1975. Hatchery cutthroat
trout made up 72 percent of the total estimated harvest in 1974 but
only 25 percent in 1975. The use of the East and West Forks of
Hyalite Creek by cutthroat trout and grayling in spawning condltlon
was investigated during 1975. Over 98 percent of the presumed
spawners were captured in the West Fork. Twenty-two ripe cutthroat
(ages III-V) and 134 ripe grayling (ages ILI-VI) were captured in
this stream. Sexually mature cutthroat trout first entered the stream
when flow was increasing from spring runoff and mean daily stream
temperature was near 3 C. No distinct peak in their numbers was
observed. All were wild appearing fish. ' Spawning grayling entered
the stream after peak flows when mean daily stream temperature was
near 6 C. A distinct peak was observed in the seventh day of their
run. No cutthroat trout fry and nearly 2,000 grayllng fry were
captured migrating into the reserV01r.




INTRODUCTION

Hyalite Reservoir was created by the construqtion'of an earth
filled dam across Hyalite (Middle) Creek. Constfuétion was béguﬁ in
1939 by the Montana Staté Wafer Board under a permit grante& by tﬁe
_ United States Forest Service. Work was interrupted during World War
.II with the dam being comﬁleted in February,.195i.’ The reservoir was
créated to supply water to the Gallatin Valley for irrigation. Pre-
sently, it also provides water to the City of Bozeman for municipal
use and receives substantial fisherman use because of its accessi—'
bility, scenic setting, adjacent camping facilities and proximity to
a population center. | |

\ The reservoir presently contains éufthrdat_trout (Sailmo e;arki),
Arctic .grayling' (Thymallus arcticus), brook trout (SaZveZinus
fontinalis) and cutthroat-rainbow trout hybrids. The species resident
in the drainage above the dam at its completion are unknown. However,
records show the Montana Department of Fish and Game began planting
ﬁatchery Yellowstone cutthroat trout'in Hyalite Reservoir in‘l953 and
released approximaﬁely 10,000 fish of 4" length iﬁto the reservoir
annuglly from 1968 through 1972. The approximately l0,000_cutthrﬁat
planted as 4" fisﬁ in September,were marked with a right"béctéral fin
clip. 1In June 1973 an additional 5,000 cutt':hroé.t_ of 9" length were

marked with an adipose fin clip and released into the reservoir. Both
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groups of markea fish were clearly identifiable during 1974 and 1975.
Plants were discontinued in 1929. |
Intensive field work was conducted on the fishery of Hyalite
Reservoir from June through September, 1974 and 1975. The primary
purpose of the study was to determine the fisherman use, harvest and
contribution of hatchery fish to the ha;vest during 1974 and 1975.
fhe natural reprodﬁction of cutthroat trout and Arctic grayling in

the inlets to the reservoir was also investigated during 1975.




DESCRIPTION OF STUDY AREA

Hyalite ReserVoir.is_locgted in southwestern Montana in Gallatin o
Counfy approximately'l7;5 éir kilometers south of.Bozemaﬂ;: The reser-
voir is situgtéd in an elongate basin:iﬁ the Gallatin Rénge at an
altitude of 2012 meters. It drains 2332 hectares (5760 ‘acres) of
steep slopes belonging to the Gallatin National FOrest_aﬁa the
Burlington Nortﬁerp Railway.  An unsurface& road provides easy access
to Hyalite Reservsir and its campgrounds duriﬁg the énow—ffee months.

The road is not maintained<dﬁring_thé winter months but snowmobile

"traffic is allowed.

At maximum capacit? Hyalite Reservoir contains 991 hectare-

meters (8,027 acre-feet) of water, has a surface area of 84.2 hectares

(208.acres)-and a maximum depth of 27 meters (88.6 feet). However, ‘it

is subject fé'ektreme fluctuations in water level with an annﬁai draw—
down of up to 8 vertical,méters. Typically,-the reservoir is filigd

to capacity in early summer and then drawn aown through-the'fall with
water maintained at'low_levéls from October uptii £he onset of sprihg

runoff. Most of the runoff enters by way of the East and West Forks

"of Hyalite Creek (Fig. 1). High water in the West Fork occurred in

mid—June,'l974 and early July, 1975 (Fig. 2). Peak flow in the East. -

thk also occurred in early July, 1975. Water levels of the reservoir

. during 1974 and 1975 are shown in Figure 3.
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Selected physical and chemical characteristiés of ﬁyalité'
Reservoir‘measured during the summer of 1975 are éiven in Table 1.
_A.thermocline was preéent on Juﬁe 26 at approkimatelyIG mé;ers-and
descended to apprpximately_9 meters by'August 28. DissolVea oxygen
in the water column rangéd‘from 11;05;5.20 ppm with the magiﬁums
: océurring from tﬁe ;ﬁrface'to'thé thermocline. Total alkalinity
varied'from 0.30-0.54 me/l consisting of biCarbonate:- A—déns§~blbbm
of‘AphaniZOmenon, a‘blue-gfeen'algae, was'obsgrved‘dﬁring Augusﬁ in‘
1974 and 1975. Othg;,chemical charac?e?iétics~of the reservoir have

¢

been described,py.Biésonnette'(1971).




RANGES AND (MEANS) OF SELECTED PHYSICAL AND CHEMICAL PROPERTIES OF HYALITE

TABLE 1.
RESERVOTR, ITS OUTFLOW AND THE EAST AND WEST FORKS OF HYALITE CREEK MEASURED
FROM JUNE 20-AUGUST 31, 1975.
Specific
.Dissolved Turbidity Conductance - Total Alk. .
Temp.(°C)  Oxygen(ppm) (JTU) (pmhos/cm). ~ (me/1)
Range. Range Range Range - pH Range
(Mean) (Mean) (Mean) (Mean) " Range (Mean)
‘Reservoir - :
Depth (m) O  4.8-14.9 9.4-10.9
A (11.75) (9.8) . .
0, 2, 4  4.8-13.6  9.5-10.8 6.7-16.0 53.0-65.8 7.5-7.8 0.43-0.50
2 (Composite) (10.1) (10.1) . (7.8) (56.2) (0.46)
6, 8, 10  4.7-11.0  10.3-11.0 7.8-18.0 63.1-28.0 7.6-8.0 0.50-0.52
(Composite) (8.0) (10.2) (9.8) (71.0) (0.51)
© 15 4.5-10.1  10.4-10.9 7.6-14.2 4h.4-67.8 7.5-7.6 0.30-0.52
(7.7) (10.2) . (8.6) (58.0) | T (0.42)
20 4.1-10.1 7.8-10.9 8.2-20.2 43.8-79.8 7.5-7.6  0.36-0.54
©(8.0) ~(10.0) (10.9) (66.3) (0.46)
= 24  4.1-9.75 5.2-10.4 7.5-21.0 71.0-98.6  7.5-7.9  0.41-0.54
~ (Bottom) (8.5) (9.2) (12.6) (81.0) (0.49)
__ West Fork 0.1-11.8 - 6.25-56.0  33.6-78.1 7.4-7.7° 0.25-0.60
' . (7.2) (15.1) (41.6) (0.34)
" East Fork 0.1-10.0 —— 4.1-30.0 35.3-55.8  7.5-7.6  0.25-0.40
L » (6.8) (8.1) (38.7) (0.32)
Outflow 3.8-10.1 -— 6.0-18.0  4744-72.0 7.7-8.0  0.40-0.52
(8.2) (9.0) (60.2) (0.48)




METHODS

A partial creel census was conducted on-Hyalite Reservoir from
June 9-September 2, 1974 and from Jugé 7-September 2, 1975. in the
census, fishetrmen were counted in a éampling design based on the
nethod of ‘Neuhold .and Lu (195?). |

Each saﬁpling season was divided into six peribds éalléd strata.
~ The first five strata were two weeks long and the sixth was 15 days
in 1974 an& 17 days in 1975. Each stratum was‘sepérated inté weekend
days and Weekdayé. Fifty percent of the Weekend days and weekdays in
.each stratum were censused. The first weekend day of the firs;
' stratum each season was censused énd subsequent weekend days through-
Qut‘the entire period were cénsused in alternate order (Satﬁrday,
Sunday, Saturday, etc.). Weekdayé to be censuéed ﬁithin é stratum
were randomiy chosen Withoﬁt‘repetition with'fhe restrictibn that at
ieas£ two weekdays per ﬁeek'Be censused. Thus in each'two,week‘
stratum, eévery weekday (Monday, Tuesday, Wednesday, eéc.)-was sampled-
once.. All holidayé were censuséd.’ |

Four counts of fishermen were madefon each censué day. Thé"
first count.on each day was made at either 6, 7, 8 or 9 A.M. and éach
of the three subsequent counts were made at 4 hour intervals. The
time of the'firsﬁ count on the initial weekend day in each season was

randomly chosen. The time of the initial counts on each subsequent
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weekend day was advanped by one hour until the 9 A.M. count was made.
The 6 A.M. starting time followed the 9 A.M. count. The hour of the.
initial count.on the two holidays censused‘ea;h season was randomly
chosen.

The starting hour fof ébunts on Weekdays'in each stratum waé
randomly chosen from the four starting timeé. The initial-coﬁnté on
subsequent weekdays were made in the Samevmanner as'fqr the ﬁeekend
days. This procedure provided good coverége of the fishefman day,
considered to run frém 6 A.M.-9 P.M. in each ;tratum.'

The nuﬁbers of shore‘and boat fishermen and thé numbér of boats
contalnlng fishermen were recorded separately at the tlﬁe of each
count. Counts.were made with the aid of a boat and 8X50 b1noculars
Counts took less than 30 minutes to make and were con51dered to be
instantaneous (Neuhold and Lu, 1957).

As many fishermgn as possible were inte?viewed between tﬁe hours
of the initial and final counts on each cénsus day. In each inter-
view tﬁe size of the fiéhing pafty, residence of each fisherman and
total hours fished by the party was recorded. Tﬁe catch of ééch parfy
interviewed wds examined to determine the nuﬁber of each species'
creeled. Each undressed fish was wéighed, measured and examine& for
fin clips of tags. As mgch information as possible was obfainéa from

dressed fish.
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Data from counts and interviews_wére analyzed at the Montana
étafe University Statistical Labdratory using methods despribed by
Neuhold and Lu (1957). ‘ o .

Experimental gill nets were fished in the'reservéir from
. September 30-October 2, 1974 and from Auguétjll*ZS, 1975; Caéturéd '
fish were weighed, measured, marked with a fin clip or an iﬁdividua11y .
numbered T-tag and relgased. Both forks offﬁyali£e Creék were
electrofished at leastjfwiceﬁa week from Juhe:l-july 23, 1975.
Capturéd‘fish were sexed, weighed, meésured, ﬁarked with é'fin clip
or affiged with a T-tag and releaséd; ﬁa;er temperatures of both
forks of Hyaiite.Cregk were monitored frém latg'May througﬁ September

1, 1975 using reéo;ding_thermographs}




- RESULTS

Interviews
" Interviews were conducted with 536 and 849’fishermeﬁ during 1974
and 1975; respectivély. These coﬁsiétéd'of 557 shore'and'279-boat',
fishermen in 1974" and 525 shore and 324 boatifishermen in i975f.f |

The;cétch rates qf‘fisherﬁen interviewed are shown in Tabié 2. .
During 1974 the'cétch';ate.for all fishermen.wgs;O;ZO'fish pef.houf.
The catch rateAfor boat fiéhermen was over EWice és grea£ asvfof éhgre
fishermen. -The'catch rateélfor total, Boaf and shore fishermen éro;
gréssively déclined'affer Stratum II, IT and IIi,'respectively..'

During l97§ the catch fates of total, boat ana shore fishefmén
were less than the résﬁeétive éatch fates-duriﬁg 1974, Boafvﬁisher—,-
"men had twice the catch rate of.shore fishermen during 1975. Qatéh
rates for total, boat aﬁd'shdre-fishéfﬁen~tended to>dec;eaée astﬁhe
season progreséed._

Catch rates appeared to be aséociéged‘wifh.phySical aﬁd biolégi;
cal factors in the reservoift The higﬁgst totai-qaﬁch;ratés tended
to.occur duringlsfratum ;zofvboﬁh_yearsrﬂ.Stratum I occu?red during
or just after ice-off when wéter.lgveis in the pése#vdir Qére-low.
Ice-off began at the southern end of the réservoir where thé'forks
of Hyalite_Cfeek éntef. ‘Both‘fish and fishermen appeared to congre-

gate in fhis area producing a high,catch'rate.‘ The catch rate during




"TABLE' 2. ESTIMATED CATCH RATES OF FISHERMEN AT HYALITE RESERVOIR, IN FISH PER HOUR, FROM

JUNE TO SEPTEMBER 1974-75 WITH 95 PERCENT_CONFIDENCE INTERVALS FOR YEARLY TOTALS.

1974 : “ ) : 1975

St.:ratum ’. . Shore Boat Total Stfatum Shore Boat: . T<-)tal.:
1 0.2 0.39. 031 T 0.18 L 0.43 0.31
11 0.04 ol 033 .o R B! 0.20  0.16
o :0.22 - 0.31 0.27 -'~:"11i 00,02 0.11 0.06
v '_ "~ 0.05 ' 0.16— 6.11 , v 0.10 0.11 0.11
v . 0.09 0.14 0.2 _ 0.1 0.03- 0.07
.'1974 0.1 0.29  0.20 - 1975 0.08 0.16 "~ 0.12

(¥0.04)  (+0.06) (£0.07) o (x0.03) (x0.06)  (%0.07)

..E'[...
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the first two days of Stratum I in 1974 was 0.56 fish per hour. How- .
ever, on June 11, a iaﬁdslide occurred on a steep clear;put area and .
infused large quantities of soil into the.Weét Fork of Hyalite Creek..
The turbidity in the southern end of the reservoir increasea_and-the
cé;ch rate during the remainder of the stratum decreased markedly.’
The rapid filling of the reservoir during Strata II of 1974 and III
of 1975 tendéd to increase the turbidity of the water near the shore ;
as it was inundated and appeared to 1owér the catch rates éf shore
fishermen. In Strata V and VI of both yéars‘a dgnse bloom of the blue-
green algae Apﬁanizdmenon occurféd, which appéared to erress cafdh
rates.

. The catch rateé for each species and group.of markea hatchery
fish taken during 1974 and 1575_aré shown in fable 3. Cutthroat trout
were the most frequently taken species during both yearé. -In‘l9?4,
catch rates.df cutthroat were ﬁighes; for two-year—old hatchery fish
with right pectoral fin clipq (planted as 4" fish in September, 1972),
whiié during 1975 wild appearing cutthroat were taken more readily
than hatchery fish. Cutthroat trout we?é termed wild appearing if they
bore no fiﬂ clips and possessed no structural anomalies in their fins.
Although catch raées for brook trout and grayling Wefe less'ﬁﬁan 0.03
fish per hourhin-each year of the study,-they increased by factors éf

-3 and 2, respectively; from 1974 to 1975.




'TABLE 3. ESTIMATED CATCH RATES OF FISH BY SPECIES AND GROUP AT HYALITE RESERVOIR, IN FISH |
PER HOUR, FROM JUNE TO SEPTEMBER 1974 AND 1975 WITH 95 PERCENT CONFIDENCE INTERVALS
FOR YEARLY:TOTALS.

1974 o ' 1975

Spécies Group ~ Shore ‘Boat Total  Species Group Shore Boat . 'Total
Cutthroat _Hatchefy ' - "Cutthroat Hatchery
Trout - (Rp) 0.07 0.20  0.14 Trout : _(Rp) 0.04 0.04 - 0.04
. .'Hatche;y SR ..~ Hatchery o
CoA) 0.01 . 0.03 0.02 _ s " (A) 0.005 0.006 0.006
wild = o . S wild "
Appear- i . - Appear- ]
ing 0.02 0.04 0.03 ing 0.05 0.07 0.06 1
" Brook . - ] .~ Brook - g . !
Trout . o _ 0.002 0.002 0.002 Trout . ' 0.004 - 0.008_ 0.006
Hybrid. LT o ' Hybrid
Trout s . o " Trout : : )
(CtXRb) 0.000  0.001 0.001 (CtXRb): .. 0,000  0.002 0.001
‘Grayling . = . 0.0 0.01 ° 0.01 Grayling . 0.02 " 0.03  0.02
Total - - 0.11 0.29  0.20. Total _ 0.09 0.16  0.12 |
; R 0. 03) (x0.06) (i0.07)_ : §

(£0.04) - (£0.06) (0.07) ) ' G

Right pectoral fin c11p
Adlpose f1n clip.

"(Rp)
(4)
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Each fisherman interviewed was classified as & local (residing
;ess than 50 miles from thé reservoir), Montana resident (residing.in '
the s;até'ﬁﬁt more than 50,miles‘froﬁ the feservoir) or as an out.of
state resident. Qf fishermen interviewed'in’l974,‘575-(692) were
.‘ 1ocals,»l59 kl9%) ﬁére Moqtaha'residenfs and 102 (12%) were out‘of:
state residéntéi. In 1975, 59i (70%) were lbéais;‘i42-(l7%) were -
Montana residents an&.li6;(13%) Wererut of state residenfs.

In 1974 theré Qas.an average of;2.36 shore fishermen per part§  -
and 2.32 fishermenlﬁer béat. Shore fishermen fished an averégé'ofA
1.88 hours per'pefson and boat fishermen'z.Sz hours. iﬁ 1975 ‘the -
averages were'2.30 shofé fishermen pef‘pa¥ty and 2.54 fisﬁermen ber
boatf, Shore fiéhermen fished,aq.average'qf 2.08 hours péer person and

boat fishermen 2.52 hours.

.Fishing Intensity
Thé avgfage'nqmber of shore and boat fisﬁermen pér count in eéch
stratumigf ghé étudy aré giyén in Appendix Téble 4. Since it was not
always poésiblé.to accurétely count fhe nu@ber of fisﬁefmen per boat
-directly,‘thé average ﬁumber of boat fishérmép per cbunt'in eacﬁ
stratum was estimatedfby muitiplying the average number of_boats'wifﬁ
.peréons éctively.fishing'pér count by the a&erégg number 6f fishermen

per boat as determined from interviews within each stratum.
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The. average number-of shore and bbat.fishermén pef count on
weekdays and Weékends;holidays are given in Abpendix Table 5. The
aVeragg.number,of shore fishermen pérAcount on weekends—holidays was.
1.6 an&~2'tiﬁes greater than on weekdays iﬁ 1974 anq 1975,:respec—
tively. For'boat fishéfmen; the avérage qumber per count was nearly
3 timeé as great’oﬁ weékendsfhdlidays'as on Qéekdays in both years of
the stuay{

| Fiéherman.ﬁoufg in each stratum were caiculated asltheAproduct
of the average number of fiéhefmenlpér'count and the total'poésiblg
" fishing hours in that stratum with each fishing day considered té
consist of 15 hqﬁrs.“ The estimated number:of‘sﬁore, bogt‘and totai
fisherman hours with 95 percent confidencé limits are given in Table
6. About leO;more hours were fished in 1974 ‘than in 1975. Estiﬁatés
of fisberman hdprs onIWeekdaYS versus wéékeﬁds—hoiidays:were'not calcu-.
lated since the number of wéékends—holidays'counts witﬁin eéch‘stratpm
were too few té provide reliablé variance estimates.

During 1974 and 1975, shoré ,fishefmén.acéo{mted for abouﬁ:‘ 56 and
60 pércént of the tbtal fishing preSSuré, respectively. Pgessure'fromA
shore_fishermgn was greaﬁeét'in-Stratum I of 1974 and Stfétﬁm II of
1975. Pressure from shore fishermen tended to d6crease4throughout ;he>
season after these highs. In 1953, the pressﬁre from shore fishermen

in Strétum I wasnprdbébly.depressed by'the‘partial ice cover ahd'AeeP

snow surrounding the resetvoir. The several days of ¢old, rainy




ESTIMATED NUMBER OF FISHERMAN HOURS AT HYALITE RESERVOiR FROM JUNE TO SEPTEMBER,

iABLE ° 1974 AND 1975 WITH 95 PERCENT CONFIDENCE INTERVALS FOR SHORE AND BOAT FISHERMEN
AND YEARLY TOTALS .
_ 1974 ‘ S A 1975 .
Stratum Shore Boat :Total Stratum ) Shore .~ Boat Total
I '12451390 ,106%:481 2252 I 980333 _174i139 1154
I1 878:246 1400528 2278 110 16138470 961:370 257
111 900£279 1029+387. 19é9 1T 656:292 12551589 1911
W  ‘60;i218‘ .8321336 '1436. v 338£170  914%334 1252
v 630£192  470%222 - 1100 v  443%163  268+166 o711
VI 401£143  _267+166 668 VI 3274120 4558326 ) 782
Total. 1‘4638i629 ; 14357i697 4027i865_':8384i1240

5005922 - 96631390

. —8'[...
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weather in‘Stratum IV of that year also appeared to depress shore
fishing intensity. | |

During 1974, boat fishermen pressure was greatest in Stratum II.
In 1975 it was gregtéstlin Stratum III. The three—day.weekend of
July 4th occurred‘during both oflthese strata. K Pressure fram boat
fishermen décreased'from these respective strat;. The low boat
fishermen pressure in Stratum I of 1975 was brobably due to the reser-
voir being éartially ice covered énd the road to the boat 1aﬁnching
area being blocked by deep snow during most of the stratum.

Thé average hourly fishing intensities for shore and boat fisher-
men on weekdays and-Weekenés-holidays‘dﬁring 1974 and 1975 are shown
in Figure 4. Durihg both yearé the peak of weekday shore fishing
intensity occurred at about 8 P.M. The ﬁeak of weekday bpat fishing'
inteﬁsity duriﬁg-both yéars waé between 6 P.M. and 8 P.M.'in‘the :
evening (Fig. 5). | |

The Weekends~h01ida§s hoﬁrly intensity Eurve for shoré fishing
in 1974 (Fig. 6) was nearly bell shaped with the peak occurrlng at
2 PEM._ In 1975, thls curve was trimodal with peaks at 10 A.M., 2
P.M. apd 6 P.M. (Fig. 6). This trlmodal pattern of fishing 1ntensit§

has been noted by Cope (1957) on Yellowstone Lake, who termed it

t
A

characteristic of a resort type fishery. Weekends-holidays boat
flshlng hourly intensity curves were essentially trlmodal in both

years (Fig. 7). In 1974 the greatest 1nten81ty was at 3 P.M. with
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iesser peaks occurring at 11 A.M. and 6 P.M. - During 1975, the
greatest intensity was at 7 P.M. with lessér peaks pfesent at 5 P.M.
and 12 P.M,

Hyalite Reservoir réceived a great deal of fishing preésure
averaging 43.4 hours fished per surface acfe,at maximum pool duriné
my study. This was over three times as great as the summer pressure
found by Lund (1974) .on the cutthroat and grayling fishery of Elk
Lake, Montana and nearly 1% times as great as the summer fishing
pressure on the cutthrpat fishery of Trappers Lake, Colofado (Drummornid

and . Tanner, (1960).

Harvest
The estimates of the total number of flSh harvested (game fish
caught and kept) during 1974 and 1975 (Table 7) were calculated as the

TABLE 7. ESTIMATED TOTAL NUMBER OF SALMONIDS HARVESTED FROM HYALITE
RESERVOIR FROM JUNE TO SEPTEMBER, 1974 AND 1975 WITH 95 '

PERCENT CONFIDENCE INTERVALS FOR YEARLY TOTALS. Tt T

1974 ' 1975 :

Stratum Shore Boat Total Stratum Shore Boat Total
1 278 396 674 I 178 74 252

1T 32 855 887 11 173 191 364
111 195 317 512 111 10 132 142
IV 27 136 163 - IV 34 102 136
v 57 67 124 v 49 7 56
VI 28 32 60 Vi 4 45 49

Total 6171159 1803+679 24204926 Total 448+208 551&209 999+412
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products of the catch rates and number of fisherman hours.A The esti-
mated 2420 cfeeled fish in 1974 was more than twice as great as that
in 1975. Boat fishermen harvested 74.5 percent of the total in 1974
and 55.2 percent in 1975. 1In both years the number of fish harvested
was greatest in Stratum Ii and decreased as the season progressed.

Thé.estimated number of fish harvested by species and hatchery
.-grpup (Table 8) was detefmined by multiplying the catch rate for

TABLE 8. ESTIMATED NUMBERS OF FISH HARVESTED BY SPECIES AND GROUP
AT HYALITE RESERVOIR FROM JUNE TO SEPTEMBER, 1974 AND 1975.

. 1974 ' 1975

Shore ' Boat Total (%) Shore Boat Total (%)
ct (Rp) 391 1344  1735(71.6%) 114 137 251(25.1%)
ce (A) 54 152 206 (8.5%) 18 . 6 24(2.4%)
ce (W) - 102 - 275 377(15.5%) 195 T 294 489(48.9%)
¢t (Total) 547 1771 2318(95.6%) 327 437 . 764(76.4%)
BK 15 3 18(0.7%) .28 11 39(3.9%)
CtXRb 5 5 10(0.4%) 0 13 13(1.3%)
G’ 50 ‘24 74(3.3%) _93. 90 183(18.3%)
Total 617 1803 2420(100%) © 448 551 999(100%)'
(Rp) = Right pectoral fin clip..
(A) = Adipose fin clip.
™) = Wild appearing.

individual species or hatchery group by the number of fisherman hours.
Cutthroat trout decreased substantially in numbers harvested and per-
centage of the numbers harvested from 1974 to 1975. An estimated 2318

cutthroat trout were taken in 1974 and only 764 in 1975. Cutthroat
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trout made up 96 and 76 percent of creeled fish in 1974 and 1575,
respectively.

Hatchery cutthroat trout marked with a righf pectoral fin clip
(planted as 4" fish in September, 1972) made up nearly.72 percent of
the total number of fish harvested in 1974, the year they‘first
entered the fishery, and 25 percent their second year in the fishery.
Hatchery cufthroaﬁ marked with an adipoée‘fin clip (plantéd as 9" fish
in June, 1973) were in their second and third year in the fishery in. -
1974 and 1975 and contributed less to the total harvest than the 1972
plant or wild appearing cutthroat trout. Although the éstimated-
number of harvested wild appearing'cutthroat increased oniy slighfly
from 1974 to 1975; their percentage in the total harvest increésed by
3 times. |

The harvest of hatchery cutthrpat deéreased in 1975 following the
cessa;ion of stocking, and the harvest of wild appearing cutthroat,
grayling, brook and hybrid trout increased. Grayling increased by two
and five fold in estimated numbers creeled and percéntage of the totai
harvest, réspecfively3 frbm 1974 to 1975. Brook and hybrid trout
together inére;se& by nearly two and five fqld in estimated numbers
creeled and percentage of the total harvest, respectively, from 1974
to 1975.

The biomasé of the harvest was determined by multiplying_the

estimated number of fish harvested‘by the average weight of creeled
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fish., The average weight of 386 fish examined from fhe creel in 1974
was 300 g (0.66 1b.) and the gstimated total harvest was 726 Kg (1601
lbs.) or 8.8 Kg/hectare (7.8 lbs./écre) at maximum pool. In 1975,
the average weight of 176'fish examined from the_creel was 596 g
(1.31 1b.) and the estimated total harvest was 595 Kg (1312 1bs.) or
7.2 Kg/hectare (6.4 1bs./acre) at maximum pool. Drummond and Tanner
(1960) found a hérvest of 27.8 Kg/hectaré (24.7 ibs./acre) in the

cutthroat fishery of 286 acre Trappers Lake in Colorado.

Agé and Growth

Scales were taken from between the lateral line and dorsal fin
from fish collected by fishermen, gill netting and electrofishing
in 1974 and 1975;. Impressions of scales were made on slides of
cellulose acetaté.and egamined using a Bausch and Lomb microprojector.
Total fiéh leﬁgth was régressed on anterior scale radius and graphed
with the resulting line cutting the ordinate at a poéitive length.
" Growth was back calculated using a direct—-proportionality formula first

proposed by Fraser (1916):

.
n
ln"fc= 1-c
s
where: 1 = length of fish at annulus n
1 = length of fish at time scale was taken
S =

= radius of annulus n (at length ln)
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total scale radius

0
]

¢ = ordinate intercept of body:scale regression
The back calculated lengths at annuli and annual increments of

gro&th for 100 wild appearing cutthroat trout collected in 1974-75

are shown in Table 9. Growth was most rapid in the first year of -life,

TABLE 9. THE AVERAGE CALCULATED TOTAL LENGTHS AT ANNULI AND ANNUAL

INCREMENTS OF GROWTH-FOR THE WILD APPEARING CUTTHROAT TROUT
OF HYALITE RESERVOIR COLLECTED IN 1974. AND 1975. -

Number Avg. Length :

Age of Fish . - At Capture Year of Life
Group . (% of Total) (mm ) _ 1 2 3 4

I. - 21(21%) . 179 126 .

II 46 (46%) 267 123 209
111 23(23%) 347 . 123 222 306

IV 10(10%) 384 118 232 320 380
Grand Averages . 123 216 310 380
Increments - - : 123 93 9 70
Number of Fish . 100 , L 100 79 33 10

decreased slightly to similar growth rate$ in the second and thifd.
years of life and declined in the fourth. The growth rate of wild
appearing cutthroat trout in Hyalite Reservoir was similar to‘those in
Mystic Lake (Poore, 1973) in a nearby drainage. Increments of growth
for known age marked hatchéry cutthraat trout (Table 10) were similar
to back calculated increments of.gréwtﬁ for wild appearing cutthfoat

trout.
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TABLE 10. GROWTH OF KNOWN AGE HATCHERY CUTTHROAT TROUT IN HYALITE

RESERVOIR.
Approx. Avg. Avg,
Date Age Length  Length Length
of ©at at in 1974 in 1975
Group Plant Plant Plant (n)’ (n)
Ct'(Rp) Sept., 1972 o+ 100mm 291mm(130) 381mm(49)
Increment . - . #*191mm 90mm
“Ct(Rp) June 1973 I 225mm  322mm 415mm (12)
Increment - 9 7mm 93mm

(Rp) = Right pectoral fin clip.

(A) = Adipose fin clip. )

#Represents the increment of growth from September 1972 to 1974
summer average. '

The back calculated 1engtﬁs at annuli and annual increments of K?
growth for 383 Arctic grayling collecfed in 1974-75 are shown in Téble
11. Grayling grew more rapidly during their second year of life than
during thei? first.' Young of the year grayling did not enter the reser-
voir uﬁtil mid-August, 1975, therefore, the time between entering the
reservoir and,formatioﬁ of first annulus appears to be less than one
year. The annual growth rate of grayling declined markedly.after the
third fear of life. 'Grayling in Hyalite Reservoir grew more rapidly
than those reborted on by K;use (1959), Brown (1943) and Peterman (1972)
in lakes of this region but slightly §1ower.than those in Elk Lake,

Montana (Lund, 1974).
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TABLE 11. THE AVERAGE CALCULATED TOTAL LENGTHS AT ANNULI AND ANNUAL
INCREMENTS OF GROWTH FOR THE ARCTIC GRAYLING OF HYALITE
RESERVOIR COLLECTED IN 1974 AND 1975.

Number Avg. Length

of Fish At Capture Year of Life
Group (% of Total) (mm) 1 2 -3 . 4 5
I . 103(28%) 182 88.7 (
. I 93(24%) o 316 84.5 237.3
IIT 124 (32%) 372 90.0 249.9 354.0
v 35(9%) . 399 83.7 247.3 344.8 398.5
A 28(7%) 417 85.1 248.5 352.5 391.9 418.0
Grand Averages 86.4 245.8 350.4 395.2 418.0
Increments - 86.4 159.4 104.6 44,8 . 22.8
Number -of Fish 383 383 - 280 187 . 63 28

Spawning and Recruitment 1975

From Juﬁe 3, prior to ice-off in the reservoir; to July 23, eacﬁ
fork of Hyalité Creek was electrofished at least twice a week to
déterﬁine the chronolﬁgy and’speéies composition of their spawning
runs. The Eaét Fork has a steep gradient, very few shallow riffle
areas, and few side channels. Onlf three adult cutthroat trout‘aﬁd
one grayling were captured in the East Fork. The Weéthork hés a
slight gradient for'tWO'Km.'above the resérvoir, many shallow riffle
areas with good spawning gravel and several side channels. Spawning
activity of botﬁ species was limited élmost'entirely to the West Fork

where 22 adult cutthroat and 134 adult grayling were captured.
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Chronology of the West Fork Spawning_Migrations
Sexually mature cuttnroat trout and cutthroat—rainbow hybrids
were captured from June 4-Ju1y.21 (Fig. 8). Theilr numbers remained
small and no distinct peek was. observed. 'They first entered the’
- stream when flon,was increesing from spring runoff (Fig. 2) and .mean
daily streaﬁ temperature was approximater 3 C. Sayder an& Tanner
_(1960) a;so found spawning eutthroat trout to first enter the'inlet
streams to Trappers Lake, Colorado, When.stream flows increased with
runeff.
Sexually mature grayling were first observed and caﬁtured on

July 10. They first entered the stream nearly one month after ice-
off and five weeks after the first presumed cutthroat spawners were
captured. Brown (1938) reported that grayling often ran before
cutthroat trout, just after ice_off bit Kruse (1959) found cutthroat—
rainbow. hybrids entered spawning streams up to three weeks earlier
than grayling at Grebe Lake, Yellowstone National Park. Grayling ' é%’
first appeared when the mean daily stream temperature was 6.1 C ‘and
stream flow was subsiding (Fig. 2). Highest numbers were captured

on Juiy 16 when the mean daily stream,temperature_was 7 C and surface
temperature of the reservoir was 11.2 C. Kruse (1959) Peterﬁan
(1972) and Lund (1974) found grayling spawning runs were heaviest

when stream temperatures were between 7-10 C.
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Composition of the West Fork Spawning Migrations

The numbers, lengths and ages of captured ripe fish by species
and sex are shown in Table 12. Sex was determined by the observable
presence of eggs or milt. -The 134 gra&ling captured dominated the
spéwning migration, making up 82 pefcent of captured fish. |

Age III, IV, V and VI grayling made up 58.2, 22.4,-16.4 and 3.0
percént of captured érayling spawners. Nelson (1954) Has reported
that grayling usually become sexually matute at ége IIT in the
southern portion of their range wifh some maturing.at age 1I.

| There was a preponder;nce of males in agé c;asses IIT and IV

but females outnumbered males in age classes V and VI. The overall
sex ratio for captufed sp;wning grayling was 1.7 males to 1 female.
Female grayling outnumbered maleé‘in the spawning runs out of Agnes'
(Peterman, 1972) and Elk Lakes (Lund, 1974). However, both of these
lakes had smaller inlet streams with fewer suitable spa&ning areas
than the.West Fork 6f Hyalite Creek. Peterman attriﬁuted the pre-
ponderancé'of females to antagonistic behavior betWeeﬁ males for a
limited number of spawning territories. Although antagonistic |
behavior between males was also observed during this étudy, the
availabllity of suitable sites did not appear to.be limited siﬁce
grayling were observea spawning in shallow riffles, backﬁaters and

side channels up to 1.8 Km. above thée mouth of the West Fork.
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TABLE 12. NUMBERS, TOTAL LENGTHS AND AGES OF SPAWNING FISH BY SPECIES
. AND SEX CAPTURED IN THE WEST FORK OF HYALITE CREEK IN 1975.

‘Total Length Total Length

Species Age Sex Number  Range (mm) "Mean (mm)
Grayling III Male. 58 . 297-382 362
Female 20 328-380 353
IV Male 18 387-420 401
Female 12 372-410 . 390
vV Male 7. -385-437 - 419
Female 15 398-444 416
VI.-Male 0 —— ) —_—
Female 4 . 412-432 ’ - 421
Cutthroat Trout III Male 9 302-375 . 339
Wild Appearing Female 2 325-365 345
IV Male 3 379-423 397
Female 3 405-421 413
V Male 1 450 450
Female 4 445-530 477
Cutthroat- IIT Male 3 334-344 ' 339
Rainbow Hybrids Female 1 ~ 350 : 350
IV Male 1 379 379
Female 1 428 . 428
V Male 1 554 _ 554
Female 1 540 540

The mean lengths of male grayling in age classes III-V were
greater than those of females, howéver, in a T-test only males in-age
classes III and IV had significantly greater leﬁgths than females of
the same age (p<0.05) (Table 13). Reed (1964) founa the mean lengthé
of three-year—-old ﬁale grayling to be significantly greater than those

of females of the same age in the Tanana River drainage of Alaska.
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TABLE 13¢ COMPARISON OF MEAN LENGTHS OF MALE AND FEMALE GRAYLING AGE
III AND IV. T-TEST FOR TWO INDEPENDENT GROUP MEANS.

Total | Total
Mean , Mean’ Differ- .
Length Length ence - 2-Tailed
Age -~ Male (n) (mm) Female (n) . (um) (mm) - T P Value
I11 58  361.5 20 352.5 9.03°  2.35  0.020
v 18 401.2 12 389.7 11;56 - 2.61 0.014

Only 13 male and 9 female sexually mature cutthroat trout were
captured from June 3-July 23, all were wild aépearing fish. Age III,
IV and V cutthroat made up 50.0, 27.3 and 22.7 percent of the cutthroét
captured. No marked hatchery cutthroat were captured in the stream |
even though they were all in their fourth summer of life (age III)T
Forty-six (46) marked hatchery cutthroat (28 ﬁaleé and. 18 femalesj

- taken from the reservaeir in the first tﬁree weeks of June by fishe?men
were exaﬁined and found to have little or no gonadal &evelopment.
Lund - (1974) found that hatéhery cutthroat trout did not make any
significant COntribution to the spawniné run out of Elk Lake until
age IV, .

Five malé and three female cutthroat-réinbpw hybrid trout Wefé
captured in the spawning run. Age III, IV and V fish made up 50.0,

25.0 and 25.0 percent of the hybrids captured.
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Recruitment

A rectangular drift net (15 cm by 61 cm) ﬁas installed August
10 in each fork of Hyalite Creek to subsample tﬁe downstream migration
of fry. Each drift net ;overed approximately one-sixth of the stream.
The contents were collected in early morning and evening'&aily
from August.ll—August 28 and preserved in 10 percent formalin. Fry
were separated from -debris at Montana State ﬁniversity, identified by
comparison with known fry and counted.

Only two fry, both grayling, were collected from the East Fo?k.
This was consistent with the near absence of spawners éaptured in the
East Fork.

No cutthroat trout fry were captured, however, this does not imply
that there was no successful natural reproduction in 1975. Cﬁtthfoat
trout fry haﬁé been shown'to remain in their natal streams for up to a--
year or more (Bjornn, 1957) before migrating to their rearing areas.Q?*~

One thousand, nine hundred and seventy-five (1975) grayling fry
were collected from the West Fork (Table 14)." Over two—fhir&s of
these fry were captured between evening and morﬁing. Kruse (1959)
found greatést grayling fry downstream movement to be in late evening
between 7:30 P.M. and 10:30 P.M. The interval between the apparent
peak of grayling spawning activity in the Wes£ Fork an& the peak of"
downstream fry migrafion was 34 days (Fig. 8) With mean daily stream

temperature ranging from 7 to 10.7 C. -
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TABLE 14. NUMBERS OF DOWNSTREAM MIGRATING GRAYLING FRY CAPTURED IN
THE WEST FORK OF HYALITE CREEK FROM AUGUST 11 TO AUGUST

29, 1975.

Date ' Morning (%) - . : Evening (%)

August 11 11 : 0
12 . ‘ 12 0
13 6 ) 20 -
14 . 35 ’ 31
15 58 ' 37
16 - 44 i : 59
17 , 38 13
18 - . 163 92
19 ) 286 : 109
20 - 139 : 36
21 _ 133 : 25
22 178 . 82
23 - 48 . 13
24 _ 50 . _ 7
25 .49 30
26 : . 47 : 35
27 i 25 18
28 . _ 24 22

Totals . 1346 (68%) 629 (32%)

Grand Total 1,975

Species Composition
Experimental gill nets were fished around the periphery of
Hyalite Reservoir from September 30 through October 2, 1974 and .
August 11-25, 1975. The nu;bers and kinds of fish taken during these
operations are presented in Table 15. . Cutthroat trout, grayliﬁg and
brook trout made up between 15‘and 21 percent, 61 and 76 percent and

15 and 18 percent of each year's catch, respectively. Grayling.in

age classes I through V were taken in each year indicating successful
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TABLE 15. SPECIES COMPOSITION AND AGE GROUPS OF FISH TAKEN IN GILL
NETS IN HYALITE RESERVOIR FROM SEPTEMBER 30 TO OCTOBER
2, 1974 AND AUGUST 11 TO 26, 1975.

. Age o
Species I I  IiI iV V VI  Total (%)
. 1974
Grayling 47 68 7 C2 2 2 128 (70%)
' Wild Appearing ' , .
Cutthroat Trout 15 6 3 .- - - 24 (13%)
Hatchery Cutthroat ) ' - S
Trout - 3 - - - - 3 (2%)
- Brook Trout 20 5 3 - - - 28 (15%)
' 183
Grayling 60 29 56 6 7 - 158 (61%)
Wild Appearing : ) o .
Cutthroat Trout - 16 13 19 5 - - 53 (20%)
Hatchery Cutthroat
Trout : - - 2 - - - 2 (1%
Brook Trout 12 24 10 2 - - 48 (18%)
- 261

reproduction occur;ed from 1969 through 1974. A strong 1972 year class
of grayling was indicated by the relatively high ﬁumberé captured as
two-year-olds in 1974 and three;year—olds in 1975. Wild appearing
cutthroat trout were 8 and 26 times more abundant than hatchery cut-
throat in the 1974 and 1975 catch, respectively.

Personnel of the Montana Fish and Game Debaftment fished the

periphery of the reservoir with experimental gill nets in June, 1972-
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and capturéd‘104 fish. Cutthrogt trouﬁ, grayling and brook'tfout'
ﬁade uP'ZA’ 16 and 10 percent of their C§tch, reépectively, The
differénces in species composition of theif sample and mine appearhéb
feflect the change in species composition in the reservoir from 1972 |

to 1974-75.

" Population Estimate of Grayling Age. III and Older

The population'of”gréyling age III and olderrpreseh; in July
1975 withv95‘percent épnfidgqce intefvalg was estimatea to be'808l
(+381). One hundred and thirty-two grayling in this age group weré
ﬁarked or affixed with numbered T-tags in the épaWning‘run during
July, 1975. In August of that year, 78 grayling agé III and older
were captureﬂ inlthe reServoif using gill nets. Twelye of these_fiSh
bore méfks or tags. Marked or tagged fish ﬁere taken fréﬁAail'four.
aéproximately equal sectors of the reservoir. The.estimate‘waé made

with:Chapmanfé modifigation of the Petersen eétimator‘(Rickér; 1958) .




DISCUSSION

Dufing 1974.and 1975, the fishery of Hyalite Reservoir -was
largely dependent on the catch of cutthroat trout with this species
making up 96 and 76 percent of the estimated éotal harvest dufing the
two years, réspectively.‘ Fishing success and harvest were dependent
on the availability of hatchery cutthroat t?out which contributed
heavily to the creel during their first year in the fishery but at
greatly reduced levels thefeafter. In i974,.when a pre?iously
unexploited ﬁiant of hatchery cutthroat trout entere& the fishery,
‘the catch rate and hafvest were neariy two and two and one-half times
as great, respectively, as in 1975 when no previously unexﬁloited
Plant was avallable. Hatchery cutthroat entéring the fishery in 1974
made up 72 percent of the total estimated harvgst in that year but
only 25 percent in 1975, their second year in the fishery. Hatchery
cutthroat entering the fishery in 1973 were in their secoﬁd and third
year in the fishery during my study and made up only 9 and 2 percent,
respectively, of the total estimated harvest. ‘The combination of
angliﬂg an& natural mortality appeared to limit the'longeVity of
" hatchery cutthroat in the feservoirh |

.The estimated number of wild appearing cutthroat trout harvested
remained less than 500 in both years. This is less than 6 fish pef

surface hectare at maximum pool.
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The factors limiting the naturally reproduced bopulation of
cutthroat trout in the reservoir are not kﬁown; Food does no£ appear‘
to be limiting since growth rates for wild éppearing cﬁttﬁroat are
good even with competition from hatchery cutthroat.

Factors related to'reproduction or early life history may be
limiting recruitmeﬁt to the éopulation. Suitable spawning sites
appear to be abundant in the West Fork, yet the cutthroat spawning run
in 1975 was small and made up exclusively of wild aﬁpearing fish (ages
III-V). The absence of hatchery cutthroat in the séawning run ig
perhaps due to their appare#t limited longevity in the reservoir and
lack of instiﬁét necessary to enter inlet streams to spawn. During
1974, three unmarked femalelhatchéry cutthroat tfout frbm plahts prior
to 1972 were examined ffom_the creel'éqd contained developgd'gggs in
late Julf after spawning should have occurred.

The ﬁiming of cutthroat trout spawniﬁg in relation to stream flow
may be detrimental to reproduction. Sexually ﬁature cutthroat trout
entéred the West Fork during 1975 as flow was increésing-frdm runoff
and most spawning appeared to occur before the runoff peak. If the
chronology of the cutthroat spawning run in 1975 is typical, high
water could be destroying redds and eggs.

No downstream migrating cutthfoat trout fry were captured in
1975. This may‘indicate unsuccessful ;eproduétion of that.fry are

remaining in the natal stream for a period of time after emergence
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rather than migrating downstream to the reservoir. Cutthroat trout
fry are-planktivorous and may have a greater chance for Survival if
they migrate downstream to the reservoir with its greater zooplankton
food supply after exhaustion of their yolk sacs. Remaining in the West
Fork beyond sac fry would also subject the fry to predation by and.
competition with stream dwelling brook‘trout. The decline of the
cutthroat trout populations in the Priest Lakes of Idaho was attributed
by Bjornn (19585 to be in part due to cutthroaf juvenile mortality
induced by remaining in natal streams for up -to three years before
migrating back to the lakes.

The ﬁajority of fishermen interviewed during my study indicated
a decided preference for catching cutthroat trout over grayling and
bréok trout. They wpuld like an 'increase in the catch of cutfhroat“
trout from the 1975 level. The introduction of catchable or sub-
catchable cutthroat is a reiatively expensive way to satisff their
desire. The most economical way of increasing the availability of
cutthroat trout would be through increaéed natural reproduction. The
Montana Fish and Game Department is currently planning to stock both
forks of Hyalite Creek with the eyed eggs or fry of ﬁild, inlet
. épawning cutthroat trout from Yellowstone Lake for several consécutivé
years, beginning in 1976. Homing to natal streams by cutthroat trout
has been documented by-Ball (1955), among others, and sélmonid juve-

niles are thought to imprint on their natal streams during or just
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prior to migiation to'rearing areas (Hara, 1970). This management
plan has great potential if an early maturing parental stoék is used
that spawns in summer after high water and whose young migrate soon
.after emergence from the grével. If successful, the present harvest
of cutthroat trout would be_supﬁlemehted and a substéntial spawning
migraiion back to the natal.streamsrma§ be established.

The decline of Arctic.grayling over a portion'of the southern
extension of their range has been docﬁmepted by-Vinceﬂt.(1962) and has
prompted many people to consider it as a rare or éndangered species. ’
Whatever factors are limiting the wild cutthroét trout population in
Hyalite Reservoir do nbi appear to be acting as severely on the
Arctic grdyling population. 'The grayling pqpulation is a naturally
reproducing one and may be the descendents of a population exisfing in
the ﬁﬁper Hyalite drainage prior to.the completion éf the dam. The
age structure of the population, reproductive success in 1975 and
annual increments of groth suggest a heglthy population that is
competing succeséfullylwith'the cutthroat trout and brook trogt popu—
lations in the reservoir.: The chronology of grayling.reproduction in
1975 appeared io be reproductively ad&antégeous. Spgwning.grayling
did not enter the Wesf-Fork until stream flow was receding from runoff
peak which would minimize dislodgement of‘their broadcast eggs due to
increased stfeam flow. Grayling fry migrated downstream to the reser-

volr and its greater zooplankton food supply shortly after emergende.
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Downstream fry movement appeared to be greatest after dark, a

behavioral mechanism which could be advantageous in evading predators.
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TABLE 4. AVERAGE NUMBER OF SHORE AND BOAT FISHERMEN PER COUNT AT HYALITE RESERVOIR FROM
JUNE TO SEPTEMBER, 1974 AND 1975. . '

1974 ' . ' : 1975

Stratum Shore Boat _ Stratum Shore Boat
T 5.93 - 4.80 I 467 0.83

II 4.18 6.67 II ' 7.68 " 4.58
III 4.29 . 4.90 oo 3.12 5.98
v ~ 2.88 3.96 o 1.61  4.35
v 3.00 - 2,24 v . 2.1 1.28
vi 1.18 1.19 VI 1.28 - 1.78

Average ' 3.68 3.96 . Average 3.41 3.13
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TABLE 5. AVERAGE NUMBER OF SHORE AND BOAT FISHERMEN PER COUNT ON WEEKDAYS AND WEEKENDS-
HOLIDAYS AT HYALITE RESERVOIR FROM JUNE TO SEPTEMBER, 1974 AND 1975.
Weekdays Weekends-Holidays
- Shore ) Shore Boat

‘Stratum ° 1974 1975 1974 1975 Stratum 1974 1975 1974 1975
I .51 4.63 3.10  0.32 I 17.50  5.25 11.00  1.61
II .25 5.92 3.21 2.42 11 5.67 11.83 11.28 7.45
CIITC .15 1.81 3.43 3.42 III "7.13  7.70 8.57 11.08
TV .54 1.06 3.38  2.65 v 4.00 . 2.63 5.14  8.94
v .95 . 1.50 1.36 0.78 ' 73.13  3.63 4.44 2,52
VI .63 1.50 0.67  0.93 VI 2.25 1.73 2.05  2.64
Average .17 2.74 2.53 1.75 Average 4.95 5.46 7.08 5.71
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