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ABSTRACT

During the census period, 1 Decenber1977 to 33 Novenber 1978, anglers fished
an estimated 22,357 hours and caught an estimated 44,279 fish fromthe South
Fork Boi se River between Anderson Ranch Dam and Danskin Bridge (18.9 km. Rain-
bow trout, caught and rel eased, accounted for 66.8% of the total catch. During
the 6-nonth general season, 27 May to 30 Novenber 1978, caught and rel eased
rai nbow trout accounted for 76.3% of the catch. Harvested mountain whitefish
accounted for 62. 7% of the catch during the winter season, 1 Decenber 1977 to
31 March 1978.

The rai nbow trout harvest during the general season was estinmated at 1,677
fish. These fish averaging 372 mm (14.6 in) total length, the same nmean | ength
recorded during the 1977 general season. The proportion of rainbow trout over
406 mm (16 in) in the harvest has increased from5%and 18% for 1976 and 1977,
respectively, to 26% for 1978. The general season catch rate was 1.64 rai nbow
trout per hour. The catch rate for whitefish was very constant in all three
census sections resulting in 0.39 whitefish per hour. A catch of 7,276 whitefish
accounted for 19.2% of the total general season estinated catch

The 4-nonth winter whitefish season, 1 Decenber 1977 to 31 March 1978
accounted for 4,011 harvested whitefish. The mean size of the harvested whitefish
has remai ned constant during the three winters that census data has been recorded.
In 1973-74, the nean size was 345 nm (13.6 in) total length. This I ength was
identical in 1976-77 and again during the nbost recent census, 1977-78. Wi tefish
catch rates averaged 1.54 fish per hour, This figure dropped from2.5 fish per
hour for the previous season (1976-77). The drought of 1976-77 caused | ow fl ows
(200 cfs) all winter and access to the South Fork was good due to dry roads.

Angl ers caught and rel eased an estimated 675 rai nbow trout, 10.5% of the tota
Wi nter season catch for 1978.

As in the past, nost South Fork anglers were nearby residents. Mre than 75%
of the interviewed anglers were from Boi se or Mountain Hone. Non-residents conprised
6. 3% of the general season anglers, while | ess than 1% were non-residents during
the winter whitefish season.

Anglers using fly rods and artificial flies conprised over 80% of rod and
lure types used during the general trout season (27 May to 30 Novenber 1978). In
previ ous years, w nter whitefish season anglers heavily favored spinning rods and
bait. During the 1977-78 wi nter season, however, anglers showed increased pre-
ference for fly rods and flies. Angler preference between these two rod and lure
types neared the 50 percentile mark

Spawning criteria for water depth and water velocity of river spawners were
very simlar to 1977 values, being 27.1 ¢cm (10.6 in) and 0.55 n¥/s (1.8 fps),
respectively. Mean |l ength of fenale spawners was 378 mm (14.9 in), the sane as
in 1977. The nean length of mature nales was 317 nm (12.5 in), a decrease from
the 1977 val ue of 346 nm (13.6 in).

Tributaries were found to be nore inportant in 1978 than in 1977 with nore
spawni ng activity taking place in them Surveys showed Mennecke Creek to have the
nost spawner use and nore potential spawning habitat than all other South Fork
tributaries conbined.



Back cal cul ation of length for wild rainbow trout based on regression
anal ysis of scal e sanpl es showed | engths at annulus one through five as, 105 mm
193 mm 286 mm 357 mm and 414 nm Rai nbow becane | arge enough for harvest sone-
time during their fourth year of life (3T).

Whitefish of up to 10-years old were found with the majority being 5 years.
Mean growth increments show growmh was rapid to age 3 and renai ned nearly constant
fromages 4 through 10.

Mean condition factors were 0.99 for wild rainbow and 0.92 for nountain
whi t efi sh sanpl ed during the sumer.

Tagged rai nbow trout showed little novenent: 54% di spl ayed no novenent,
27% nmoved upstream and 19% noved downstream Movenent which did occur was
mai nly associated with spawning activities. Witefish novenent was even | ess t han
rai nbow with 71% noving less than 1.0 km

Popul ation trends indicate an increase in the nunber of age 2+ fish in the
popul ati on over previous years. These fish should be | arge enough for harvest
sonetinme in 1979.

Mortality estimates indicate the special regulations initiated in 1976 have
decreased annual nortality from82%in 1974 to 67%in 1978. Natural nortality
has increased since 1976 by 6% and rmay be related to hooking nortality caused by
the catch-and-rel ease fishery.

Aut hor s:

Virgil K Moore
Fi shery Research Bi ol ogi st

David R Cadwal | ader
Bi ol ogi cal Ai de

Steven M WMate



OBJECTI VES

The purpose of this study is to gather fishery resource data on the South
Fork of the Boise River between Anderson Ranch Dam and Arrow ock Reservoir.
Data collected is intended to be used by the Bureau in the Anderson Ranch Power -
plant Third Unit Study.

The work to be perfornmed invol ves:

(1) Gathering fishery resource data base for future planning studies;
(2) Monitoring angler use, catch and catch conposition

(3) Monitoring changes in abundance of ganefish popul ati ons;

(4) Monitoring changes in age structure and | ength frequency conposition of
ganefi sh popul ati ons.

| NTRODUCTI ON

The | ower South Fork Boise River, historically an anadronous fish stream
was bracketed by Arrow ock Reservoir in the west and Anderson Ranch Damin the
east by 1943. Operation of Anderson Ranch Dam produces w dely fluctuating w nter
peaki ng flows and hi gh but constant summer irrigation release flows. Water tenper-
atures in the river are relatively constant year round because the outl et works of
Ander son Ranch Dam draws water fromlow in the reservoir pool

By 1975, when the first detailed fishery study conducted by the |daho Depart-
nment of Fish and Gane (Beach 1975) was conpleted, the South Fork had | ong been
recogni zed as an excellent fishery for resident rainbow trout and nountain white-
fish. Two angling seasons were avail able, one a 6-nonth trout season and the other
a 4-nonth winter whitefish season.

The trout season was covered by statew de general trout regulations allow ng
harvest of both trout and whitefish. Beach (1975) estimated that 26,443 angling
hours produced 22,056 fish caught during the 1974 trout season. The catch consi sted
primarily of harvested hatchery rainbow trout (11,832) and harvested w | d rai nbow
trout (5,710). The hatchery rainbow fishery was supported by stocking of about
15, 000 cat chabl e-si ze rai nbow each year (Beach 1975).

The winter whitefish season of 1973-74 produced an estimated harvest of 3,063
whitefish in 2,471 angling hours. Regulations restricted the harvest to white-
fish only.

In 1976, the South Fork was designated as a special trout regulation area and
hatchery rel eases were term nated. Special trout regulations were initiated in
order to provide a quality wild rainbow trout fishery based on linited harvest and
natural reproduction. The special trout regulations consisted of a three-trout bag
and possession linmit with a 305 mm (12 in) mninumlength for trout reduced to
possessi on. Fishing gear was restricted to artificial flies and lures only and
angling frommotorized boats was prohibited.

In 1977 regul ations were further restricted to artificial flies and lures with



si ngl e barbl ess hooks.

St udi es conducted during 1976 and 1977 (Mate 1977, 1978) denonstrated the
success of special regulations with the fishery showing an increase in both
catch rate and nean total length for wild rainbow This was due primarily to
lower nmortality caused froma reduction in angler effort and an increase in the
nunber of fish caught and rel eased (90% of the total catch for 1977) since 1974.
This past work indicates the South Fork fishery is still devel oping.

Pl ans by the Bureau of Reclamation for changes in the operation of Anderson
Ranch Daminclude the addition of a third generator which would increase flows
for peaking and the possible addition of a reregul ati on dam Changes in water
rel ease managenent coul d produce del eterrious changes in the South Fork fishery.
This, plus the fact the South Fork is developing into an excellent trophy trout
fishery, accentuates the need for continued nonitoring.

This study is the cumul ation of the collection of baseline data for eval uating
the fishery resource and the effects of water managenent changes on that fishery.

DESCRI PTI ON OF STUDY AREA

The South Fork Boise River and its tributaries from Anderson Ranch Damto
Neal Bridge, a distance of 45.4 km (28.2 m ), enconpasses the study area. It is
physically divided into two areas by a canyon whi ch begins near Trail Creek and
runs downstream 19.2 km (11.9 m) to Neal Bridge (Fig. 1). This canyon is narrow
with access severely restricted due to a nearly vertical 300-m (984-ft) drop from
the canyon rimto the river and a |l ack of roads. The river here is narrow, swift
and | acks pools, with predom nantly rubble and boul der substrate (larger than 30. 5-
cmdianmeter) (Wade et al. 1978). This area is becomnm ng popul ar as a whitewater
float area of short duration and w |l derness quality.

The river from Trail Creek upstreamto Anderson Ranch is generally broad,
shal  ow, and characterized by riffles and runs with cobble (7.6 - 15 cm and
rubble (15.2 - 30.5 cn) being the dom nant substrate types" (Wade et al. 1978).
Frequent rock outcrops in narrow sections create deep pools and rapids. The
adj acent bottom |l ands are 30 to 200 m (98 - 656 ft) w der than the stream channe
whi ch has several areas of braiding. The valley in this area is bounded by sl opes
of 40 to 80% (Bureau of Reclamation 1977).

River flows vary fromb5.5 n?/s (195 cfs) to over 71 n¥/s (2,500 cfs). Flows
are normally regul ated by Anderson Ranch Dam for irrigation and power. Maxi num
flows occur in May during normal wat.r years when the reservoir fills and spil
occurs. Flowis then held at 42.5 m'/s (1,500 cfs) during the sumrer irrigation
season until about 1 Septenber when it is reduced to 5.5 nf/s (195 cfs). During
the winter, when peaking operations for power are in effect at the dam flows
fluctuate daily from5.5 to 45.30/s (195 - 1,600 cfs).

TECHNI QUES USED

Creel Census

Creel census counts and interviews were conducted during the 4-nonth winter
whitefish season (1 Decenber 1977 - 31 March 1978) and the 6-nonth general trout

4
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season (27 May - 30 Novenber 1978). Census counts were rmade by car in the roaded
river section from Anderson Ranch Damto Danskin Bridge. Beach (1975) estimated
that 6% of the general trout season angling occurred outside the public roaded
portion of the South Fork from Danskin Bridge to Neal Bridge. No estimates were
made of angling in this section from 1976 to 1978 as access had not inproved and
fishing effort was considered simlar.

The creel census procedure consisted of angler counts conducted on 50% of
t he weekend days and 20% of the weekdays in each 28-day census interval (Mte
1977). Specific count days and tinmes were chosen randomy. The total daylight
period for each count day was divided into four equal time periods with an angl er
count made in each period. The earliest count time was randomy selected within
the first count period and counts in subsequent periods were evenly spaced in
time. A maxi mum of 1 hour was allowed to conplete each angler count and counts
wer e consi dered instantaneous in neking estimates.

W used angl er counts to cal cul ate average angl er counts for weekdays and
weekend days in each census interval as foll ows:

Total anglers counted
Nunber of counts = Aver age angl ers per count

Mul tiplication of average anglers per count tines days in interval, tines
dayli ght hours, yielded an estinate of total angler use. By conbining angling
hours for weekdays and weekend days we estimated total angling effort in each
28-day census interval.

W interviewed as many angl ers as possible to docunment average catch rates,
catch composition and fish length frequencies. Catch estinmates were made by
combi ni ng average catch rates derived fromangler interviews with total use
estimates. Residence, fishing license class, type of angling gear and net hod of
angling were al so recorded for all anglers interviewed.

Initially, the roaded portion of the South Fork was divided into two sections
(Anderson Ranch Damto Indian Rock and Indian Rock to Danskin Bridge) - we separately
estimated effort and catch for these sections to allow conparison with previous cree
census estimates for the South Fork (Beach 1975, Mate 1977). For the 1977 and 1978
general trout seasons, the roaded portion was divided into three sections: section
1, from Anderson Ranch Damto Anderson Bridge, covers the 3.3 km (2.1 m) area
effected by the proposed re-regul ati on dam section 2, from Anderson Bridge to
Indian Rock (7.9 km 4.9 mi) and section 3, fromlIndian Rock to Danskin Bridge
(7.6 km 4.7 m).

Test Angling

Because of the length restriction on harvested trout, angler interview did
not provide a complete |length frequency of all rainbow trout caught. Test angling
was conducted to establish rainbow | ength data conparable to the length data
col l ected by Beach (1975) and to develop a better picture of the rainbow trout
popul ati on. Mdst of this data was gathered by project personnel during tagging
operations, but several sportsmen who frequent the area were asked to keep records
on all fish caught and rel eased. This information was added to project data in
the final analysis and is considered to be representative of the catch and rel ease
fishery.



Rai nbow Trout Spawni ng

Rai nbow trout spawni ng area surveys and spawning criteria neasurenents were
continued in 1978 as previously described (Wade et al. 1978). This information
was conbined with the 1977 data for presentation here.

Age and G ow h

Wld rai nbow trout and nountain whitefish were aged using scal e anal ysi s.
We captured fish by angling, gill netting and shocking and renoved several scales
posterior to the dorsal fin and just above the lateral line and placed themin
envel opes. Scal es were dry nmounted between m croscope slides and read with a
m croprojector at 67.5 x for rainbow and 26.4 x for whitefish. Ages were determ ned
usi ng nunmber of annuli on the anterior circuli field. Annuli were determ ned as
descri bed by Lagler (1956) and Royce (1972). Distance from each annulus to the
focus was determ ned by neasuring along the longitudinal anterior scale axis. Al
scal es were read by two persons.

Using paired data on total length and anterior scale radius (ASR) a regression
line for the body scale relationship was determnmined. A Hew ett Packard-1200 E
cal culator and plotter were used to exanine five regression nodels; an exponenti al
y=ae®™:; a power relationship, y=ax®, a logrithmic, y-Za+binX; a |linear, y=a+bx; and
a parabolic, y=atbx+cx? Using r? values, the line which best fit the data pl ot
was determ ned. Lengths were then back cal cul ated usi ng nean ASR val ues for each
age class, and used to deternmine increnent of growh for each year of l|ife.

Fi sh Mbvenent

Rai nbow trout and nmountain whitefish were tagged in the South Fork study area
to assess novenent. Both species were captured by angling and tributary el ectro-
fishing. Total length, river |ocation, tag nunber and date were recorded for each
fish. Atotal of 679 rai nbow over 160 mm (6,3 in) in length were tagged wi th nonel
jaw tags (size 8) throughout the study area from21 April 1976 to 11 Novenber 1978.
Orange floy tags were used to tag 367 whitefish during April 1977 at three |ocations:
Recl amation Village, |ndian Point, and Danskin Bridge.

Tag return data were gathered from anglers during creel census interviews and
by voluntary postal returns. Observations were al so nade on the | ocation of smaller
trout and whitefish while snorkeling the river. Sone of the whitefish tags were
recovered during river electrofishing.

Popul ati on Esti nates

El ectrofi shing

Many attenpts at el ectrofishing have been undertaken in the South Fork and nost
have been unsuccessful. Beach (1975) and Wade et al. (1977) found the | ow
conductivity (less than 100 nhos) would not allow electrical fields to formin
the water which would elicit electrotaxis or electronarcosis in the fish with their
equi pment. I n Cctober of 1978 a Coffelt VWP El ectrofisher was obtained and utilized
on the South Fork. This unit, when coupled with a |large dianeter positive el ectrode
and high voltages (450 VDC), produced adequate electrical current to stinulate fish
response. W found this unit especially effective on whitefish.



Even though shocking of South Fork fish was effective, our goal of population
estimates was not realized due to the swiftness of flow Even at 5.5 n8/s (195 cfs),
nost shocked fish were swept away before they could be netted and wadi ng conditions
were hazardous. The clarity of the water allowed the rainbow to see us, which |let
the majority escape before the shocker was cl ose enough to create a response.

These conditions were not conducive to accurate nark-recapture estinmates or successive
renoval estimates.

Snor kel Transects

Snorkel transects were established in 1978 in each census section for rai nbow
trout enuneration during the fall low flows (5.5 n¥/s). Two men snorkel ed opposite
banks and counted all rainbow trout and Dol ly Varden which were within their field
of vision. Wiitefish were not counted al t hough general observations were recorded
Transects were sel ected which did not have | arge deep pools because of the diffi-
culty in seeing and counting the fish in deep water with their random novenents
about the snorkelers.

Transect 1 was from 1.3 road km (0.8 nmi) above Anderson Bridge to the bridge,
starting at the head of a riffle below a | arge pool. Transect 2 was fromthe boat
ranp by Reclamation Village to the second old bridge abutnments 1.9 km (1.2 mi)
downstream Transect 3 was from1.6 road km (1.0 ni) above the Cow Creek Bridge

to the bridge.

Mortality Estinmates

Total nortality (Z) was estimated using catch curves based on age cl asses
as described by Royce (1972) and Lackey (1974). The slope of the |line between any
two ages is equal to Z for that year and the greater the slope the higher the
nmortality. Catch curves were constructed for both fish sanpled fromthe creel and
fish sanpled by test angling. The forner was used as the best estimator of Z.

Natural nortality (M was estimated by extrapol ating the plot of fishing
effort and Z by linear regression to fishing effort equal to zero. Gther nortality
estimates were deterni ned as follows:

total survivability rate = S = e-? (antinatural log of -2)

total nortality rate = 1-S

natural nortality rate

fishing nortality rate = E _ (1-S)F
=D =:jI28)N

using Z and M previously cal cul at ed.

Effort used in calculating Mfor rainbow was effort expended for fish
creeled and did not include that effort utilized in the catch and rel ease fishery.

Ter m nol ogy

The use of the ternms catch, catch and rel ease harvest, and creel ed may be
confusing to the reader. Catch and rel ease fishing refers to those fish returned
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alive to the water. Harvest and creeled are used to nean those fish reduced to
possession by anglers. Catch, generally refers to all fish |anded by anglers
whet her they are reduced to possession or rel eased.

FI NDI NGS

Angl er Use and Catch

Angl ers fished an estinmated 22,357 hours and caught an estinmated 44, 279
fish during 12 creel census intervals from 1 Decenber 1977 to 30 Novenber 1978
The 6-nonth general trout season accounted for 18,647 angling hours and produced
37,925 fish. Most of the fish were caught-and-rel eased rai nbow trout which com
prised 76.3% of the general season catch. The 4-nmonth winter season accounted
for 3,710 angling hours and a total catch of 6,402 fish. Witefish conprised 62%
of the total winter catch or 4,011 fish.

During the winter season, the interval beginning 23 February 1978 has the
hi ghest effort and catch (Table 1). Catch rates for whitefish remained fairly
constant throughout the winter season, with the only exception being during the
i nterval beginning 23 March. Extrene fluctuations. in streamflows probably accounted
for this drop in success. These fluctuations were part of a study being conducted by
the University of Idaho on insect and fish displacement during peaking flows.
Angling effort and catch were low at the start of the general trout season
(Table 2). Anderson Ranch Reservoir was filled by mid-May and heavy spilling
occurred during the first nmonth of the 6-nonth season. Effort and catch increased
when spilling was termnated and flows were set at approximately 42.5 ni/s (1,500
cfs) throughout the sunmer. Catch rates surpassed two rai nbow trout per hour for
certain periods of the sunmer. Effort and catch peaked in early fall and then
dropped significantly when snow and wet roads confronted anglers daily at the end
of Cctober and during Novenber.

Conparison of effort and catch for 3 years (1974-1977 and 1978) reveal s that
effort and catch in the wi nter whitefish season reached a peak during the period 1
Dec. 1976 to 31 March 1977 (Table 3). This is the year a severe drought caused
low flows and dry roads all winter. Access to the South Fork was unlimted. The
catch rate for the winter season was 2.67 fish per hour. The effort and catch
dropped slightly during the period 1 Decenber 1977 to 31 March 1978.

General trout season effort was highest and catch was | owest during pre-specia
regul ation periods (Table 4). Effort and harvest of rainbow trout decreased ini-
tially while the nunber of rainbows caught and rel eased has increased greatly.
Catch rates for whitefish were high during the general trout season (29 May to 30
Novenber) during 1976. Catch rates for whitefish dropped during the 1977 season
while at the sanme tinme, the catch rate for caught and rel eased rai nbow trout in-
creased (Mate 1978). Overall catch rates during 1976 and 1977 remained fairly
constant. Regul ations continued to depress effort (to a | essening degree) during
the 1978 general trout season. Harvest of wild rai nbow trout renained | ow and har-
vest of hatchery stock was non-extistent. The number of rainbow trout caught and
rel eased during 1978 was 16.7 tines larger than in 1974 (pre-special regulation).

Overall catch rates have steadily increased over those of 1974 (the | ast year
of general regulations). This is primarily due to decreased effort and increase
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Table 1.

Total estimated angling hours and catch in the South Fork Boise River from Anderson Ranch

Dam to Danskin Bridge,by interval,during the winter whitefish season(l December 1977 to 31
March 1978).

Census interval Estimated angling WhiteFfish Whitefish caught Rainbow caught Total

starting date hours harvested and released and released catch

1 December 1977 334 421 221 84 726

29 December 1977 823 885 351 227 1,463

26 January 1978 631 513 498 128 1,139

23 February 1978 1,601 1,969 609 153 2,731

23 March 1978 321 223 37 83 343
Totals 3,710 4,011 1,716 675 6,402

Fish per hour 1.08 0.46 0.18 1.73

Percent of catch 63 27 10
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Table 2- Estimated angling effort and catch on the South Fork Boise River from Anderson Ranch Dam
to Danskin Bridge for seven creel census intervals during the general trout season, 27
May to 30 November 1978.

Census Rainbow
interval Est. caught Whitefish Dolly Var.
starting angling and rainbow caught Whitefish caught and Dolly Var. Total
date hours released harvested released harvested released harvested catch
27 May 1,636 849 155 95 9 0 9 1,117
24 June 2,292 4,323 170 59 0 0 0 4,553
22 July 3,903 5,263 413 546 16 0 0 6,238
19 August 4,150 7,961 298 925 127 48 8 9,367
16 September 4,656 7,726 419 3,590 326 0 0 12,061
14 October 1,756 2,414 186 1,102 289 0 5 3,996
11 November 254 366 35 120 2 (0] 0] 593
Totals 18,647 28,902 1,677 6,437 839 48 22 37,925
Fish per hour 1.55 .09 .35 .04 <.01 <.01 2.03

Percent of total catch 76.2 4.4 17.0 2.2 <1 <1 100
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Table 3.

Estimated angling effort and catch for 1974, 1977 and 1978 on the South Fork Boise River
from Anderson Ranch Dam to Danskin Bridge during the winter whitefish season, 1 December to

31 March.
Whitefish Rainbow Catch
Estimated Whitefish caught and caught and Total rate
Year angler hours harvested released released catch (fish/hr.)
1974 2,471 3,063 - 139 3,202 1.30
1977 4,249 10,565 77 713 11,355 2.67
1978 3,710 4,011 1,716 675 6,402 1.73
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Table 4.

Estimated angler hours and catch during the general trout season for 4 years, (1974,
1976, 1977, 1978) on the South Fork Boise River from Anderson Ranch Dam to Danskin

Bridge.
Whitefish Dolly

Period Angler Wrb. Hrb. Rb caught Whitefish caught & Varden Total Catch
covered hours harvested harvested & released harvested released harvested catch rate
25 May -
30 Nov.
1974 26,443 5,710 11,832 1,730 1,727 51 21,050 .80
29 May -
30 Nov.
1976 14,958 1,325 226 9,525 1,286 4,928 58 17,348 1.16
28 May -
30 Nov.
1977 12,117 1,103 0 10,715 481 1,541 8 13,848 1.14
27 May -
30 Nov.
1978 18,647 1,677 0 28,902 839 6,437 22 37,877 2.03




of caught and rel eased wild rainbow trout. Catch. rates for the entire year of
1978 reached 1.98 fish per hour for 411 species. The two species caught nost
were whitefish during the winter season with a catch rate of 1.54 fish per hour
(Table 5) and wild rainbow trout during the general trout season with a catch
rate of 1.64 fish per hour (Table 6). Data conpil ed by Beach (1975) showed the
overall catch rate was 0.84 fish per hour for the period 1 Decenmber 1973 to 30
Novenber 1974. Mate (1977, 1978) showed the overall catch rate was 1.16 and 1.54
fish per hour for 1976 and 1977, respectively.

During the winter whitefish season, 1 Decenber 1977 to 31 March 1978,
section Il (Anderson Bridge to I ndian Rock) provided the highest catch rate for
whitefish (Table 5). Catch rates never fell below one fish per hour in any of the
three creel census sections for the entire period.. Section | (Anderson Ranch Dam
to Anderson Bridge) produced the highest catch rate for caught and rel eased rai nbow
trout.

The general trout season, 27 May to 30 Novenber 1978, exhibited catch rates
far in excess of 1977 values (Mate 1978). As in 1977, catch rates were fairly
constant over the entire 18.9 km (11.7 m) portion of the river under study.

Mate (1978) reported a catch rate of 0,97 rainbow trout per hour for the 1977
general season. The catch rate increased to 1.64 rainbow trout per hour for the
sanme period in 1978 (Table 6). The census section fromlndian Rock to Danskin
Bridge (111) had the highest catch rate of 1.76 rai nbow trout per hour. Wiitefish
catch rates were constant throughout the study area with 0.39 whitefish per hour
Overall catch rate for both species in the general season was 2,03 fish per hour
When stream mil eage of each census section is considered, Section | (Anderson
Ranch Dam to Danskin Bridge) had the highest catch density for both rai nbow trout
and mountain whitefish in the general season (Table 6). Catch density al so remains
the highest for rainbowtrout in Section | during the 1977-78 winter whitefish
season (Table 5).

When fishery investigations first began (1 Decenber 1973) at the South Fork
Boi se River between Anderson Ranch Dam and Danskin Bridge, approxinmtely 15,000
hat chery-reared rai nbow trout were introduced into the systemevery year. Beach
(1975) reported that 58% of the total 1974 rai nbow trout plant was harvested that
same year. Hatchery stock was again introduced during the sumrer nonths of 1975,
this being the last tine hatchery-reared rai nbow were released into the South Fork
bel ow Anderson Ranch Dam No creel census was undertaken in 1975 to determ ne
effort and catch. Wen the creel census was resunmed in May 1976, 226 hatchery rain-
bow trout were harvested, conprising 1.3% of the total catch (Mate 1977). Appar-
ently, very few hatchery-reared trout introduced in 1975 survived the winter with
only occasional catches of hatchery fish found in 1976. Mst of these fish were
approximately 305 mm (12 in) total length and were caught in the spring. They
could be fish from Anderson Ranch Dam rel eased during periods of heavy spilling.
During el ectrofishing surveys in the fall of 1978, one |arge hatchery-reared trout
was captured. This fish, measuring 550 nm (21.7 in) was tagged and rel eased.

Catch rates have increased steadily, even with the cessation of hatchery-
reared trout introductions. Effort decreased substantially when special restrictive
regul ations were inposed at the start of the 1976 general trout season. Wile
harvest of rainbow trout decreased as a result of the regul ations, the nunber and
size of rainbow trout caught and rel eased increased markedly.

Conposition of angler catch in the three creel census sections changed
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Table 5. Catch rates and densities in three creel census sections on the
South Fork Boise River during the winter whitefish season, 1
December 1977 to 31 March 1978.

Fish/hour FiSh/milp
Rainbow Mountain Rainbow Mognta!n
Section trout whitefish Both trout whitefish Both

Anderson Ranch Dam
to Anderson Bridge .33 1.03 1.36 103.3 320 423.3
3.4 km (21 mi)

Anderson Bridge

to Indian Rock 17 1.82 1.99 78.6 824.9 903.5
7.9 km (4.9 mi)

Indian Rock to

Danskin Bridge .09 1.20 1.28 15.5 215.5 231.0
7.6 km (4.7 mi)

Anderson Ranch

Dam to Danskin .18 1.54 1.72 57.7 489.4 547.1
Bridge

18.9 km (11.7 mi)

22
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Table 6. Catch rates and densities in three creel census sections in the South Fork Boise River
during the general trout season 27 May to 30 November 1978.

Fish/Zhour Fish/mile
Rainbow Mountain Rainbow Mountain
Census section trout whitefish Both trout whitefish Both

(1) Anderson Ranch Dam
to Anderson Bridge 1.57 .38 1.95 3,033 733 3,777

3.4 km (2.1 miD)

(11) Anderson Bridge to
Indian Rock 7.9 km 1.58 -39 1.97 2,609 641 3,250
(4.9 mi)

(111) Indian Rock to
Danskin Bridge 1.76 .40 2.15 2,431 551 2,982

7.6 km (4.7 mi)

Anderson Ranch Dam
to Danskin Bridge 1.64 -39 2.03 2,614 622 3,235

18.9 km (11.7 mb)




dramatically during the 1977-1978 wi nter whitefish season. In the sections
from Anderson Bridge to Indian Rock (I1) and Indian Rock to Danskin Bridge

(I'11) over 91% of the total catch consisted of whitefish. In the section from
Ander son Ranch Dam to Anderson Bridge (1) nore trout were caught and the per-
centage catch of whitefish dropped to 75.6% (Table 7). Catch comnposition varied
only slightly frominterval to interval except in Section IIl. The variation in
conposition could be attributed to the | ow nunber of anglers interviewed in that
section during the intervals beginning 1 Decenber 1977 and 23 March 1978. Catch
composition during the general trout season reverses fromthe w nter season
During the 1978 general trout season, the catch consisted of nmore than 80%rain-
bow trout throughout all three creel census sections (Table 8). Beach (1975) and
Mate (1977) recorded sinmilar findings during their investigations on the South
Fork. Changes in conposition during the general season correspond with the
drastic cut in flows at the end of the irrigation season (approxinmately 1 Septenber).
The change in conposition did not nean that fewer trout were caught. During this
period (interval beginning 19 August 1978), nore trout were caught than during any
other interval (Table 1). The next interval (16 Septenber to 13 Cctober 1978) had
t he second hi ghest nunber of trout caught. Many nore whitefish were caught during
these two intervals, also. Beach (1975) and Mate (1978) reported peaks in wld

rai nbow catch in 1974, 1976 and 1977 coincided with reductions in South Fork water
flows when irrigation rel eases were terni nated.

Section Il (Anderson Bridge to Indian Rock) provided the highest success
during the winter season accounting for 69% of the total catch (Table 9). Most
anglers (60% preferred fishing in Section Il during the winter season. During
the general trout season 27 May to 30 Novenber 1978, effort and catch tend to be
quite uni formwhen streammileage is considered (Table 10). Angler preference for
fishing spots changed very little fromthe 1977 general trout season (Mate 1978).

Angl i ng net hods and gear type have changed slightly during the general trout
season in the past 3 years. There is a trend toward wading and fishing with a fly
rod and artificial fly. Boat use was reported by 3% of the anglers at the South
Fork in 1976 (Mate 1977). This increased to 5% in 1977 (Mate 1978) and 6.3%in
1978. We believe that this 6.3%estimate is |low. Boat anglers are difficult to
interview on the river. After they have launched it is difficult to determ ne
their whereabouts on the river and the actual nunber of fishermen in the boat.
Project personnel nust try and predict the |landing spot and time of arrival for
pur poses of conplete and accurate interviews. Wth census interviews schedul ed
for the entire 18.9 km(11.7 m) portion of the river under study, a rendezous
bet ween boat anglers and project personnel was sonetines not possible. For this
reason, actual boat use could be higher than 6.3% Preference for fly rods has
i ncreased from 64% and 79%in 1976 and 1977, respectively (Mate 1977, 1978), to
80.6% in 1978. Preference for artificial flies was reported at 69% and 85%in
1976 and 1977. This increased slightly to 87%in 1978.

The | argest change in angling methods and gear types was denonstrated by
anglers during the winter whitefish season. Mate (1977) reported that 74% of
the anglers preferred using a spinning rod and 71% preferred using bait during
the winter season, 1 Decenber 1976 to 31 March 1977. During the w nter season
(1 Decenber 1977 to 31 March 1978), preference changed significantly and nearly
hal f of the anglers preferred using a fly rod and artificial flies (Table 11).
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Table 7. Percentage composition of angler catch

in three creel census

sections by census interval for the winter whitefish season,
1 December 1977 to 31 March 1978,to South Fork Boise River.

Census interval
starting date

Percent of catch

Anderson Dam to Anderson Bridge (3.4 km)

1 December 1977
29 December 1977
26 January 1978
23 February 1978
23 March 1978

Entire period

Rainbow trout

Mountain whitefish

91.3
46.7

80.0
79.0

82.7

75.6

Anderson Bridge to Indian Rock (7.9 km)

1 December 1977

29 December 1977
26 January 1978
23 February 1978
23 March 1978

Entire period

Rainbow trout

Mountain whitefish

8.7

Indian Rock to Danskin Bridge (7.6 km)

1 December 1977
29 December 1977
26 January 1978

23 February 1978

22 Mawr~h 107Q

Rainbow trout

Mountain whitefish

0. 100.0
17.5 82.5
3.4 96.6
3.8 96.2
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Table 8. Percentage composition of angler catch in three creel census
sections by census interval for the general trout season, 27
May to 30 November 1978, South Fork Boise River.

Census interval Percent of catch
starting date Rainbow trout Mountain whitefish

Anderson Dam to Anderson Bridge (3.4 km)

27 May 82.4 16.2
24 June 89.8 10.2
22 July 85.6 14.4
19 August 80.5 19.0
16 September 79.8 20.2
14 October 74.4 25.5
11 November 78.8 21.2
Entire period 80.4 19.4
Anderson Brid9e to Indian Rock (7.9 km)

27 May 89.7 9.5
24 June 99.5 .5
22 July 92.0 8.0
19 Auqust 91.5 7.8
16 September 57.6 42 .4
14 October 60.0 39.8
11 November 64.0 36.0
Entire period 80.1 19.7

Indian Rock to Danskin Bridge (7.6 km)

27 May 91.9 7.5
24 June 99.5 -5
22 July 90.8 9.2
19 August 89.8 9.6
16 September 67.1 32.9
14 October 65.1 34.8
11 November 68.0 32.0
Entire period 81.4 18.5

15



Table 9. Estimated angling effort and catch in three creel census
sections by census interva

for the winter whitefish season
1 Decenber 1977 to 31 March 1978, South Fork Boi se River.

Whitefish Rainbow
Census interval Angler caught and Whitefish caught and Total
starting date hours released harvested released catch
Anderson Ranch Dam to Anderson Bridge (3.4 km)
1 December 1977 52 74 0 7 81
29 December 1977 56 70 0 80 150
26 January 1978 113 105 0 26 131
23 February 1978 334 120 174 77 371
23 March 1978 99 0 129 27 156
Total 654 369 303 217 889
Anderson Bridge to Indian Rock (7.9 km)
1 December 1977 200 77 374 77 528
29 December 1977 572 252 801 123 1,176
26 January 1978 364 393 314 95 802
23 February 1978 890 365 1,335 53 1,753
23 March 1978 184 37 94 37 168
Total 2,210 1,124 2,918 385 4,427
Indian Rock to Danskin Bridge (7.6 km)
1 December 1977 82 70 47 0 117
19 December 1977 195 29 84 24 137
26 January 1978 154 0 199 7 206
23 February 1978 377 124 460 23 607
23 March 1978 38 0 0] 19 19
Total 846 223 790 73 1,086
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Table 10.

Estimated angling effort and catch in three creel census sections by census interval

for the general trout season, 27 May to 30 November 1978, South Fork Boise River.

Censlis Rainhnw Whitefish Dolly
interval caught caught o Varden Dolly
starting  Angler and Rainbow. and Whitefish caught Varden Total
date hours released harvested released harvested & released harvested catch
Anderson Ranch Dam to Anderson Bridge (3.4 km)
27 May 376 86 36 22 2 0 2 148
24 June 398 322 30 40 0 0 0 392
22 July 521 386 54 72 2 0 0 514
19 Aua. 919 1.884 66 432 28 11 2 2,423
16 Sept 1,433 2,694 129 616 100 0 0 3,539
14 Oct. 372 536 39 190 7 0 1 773
11 Nov. 38 103 5 18 11 0 0 137
Total 4,057 6,011 359 1,390 150 11 5 7,926
Anderson Bridge to Indian Rock (7.9 km)
27 May 574 287 54 33 3 0 3 380
24 June 869 1,920 65 9 0 0 0 1,994
22 July 1.862 2,886 198 261 8 0 0 3,353
19 Aug. 2,028 3,671 146 264 62 23 4 4,170
16 Sept. 1,723 2,257 155 1,654 121 0 0 4,187
14 Oct. 821 780 87 304 271 0 2 1,444
11 Nov. 206 247 29 97 58 0 0 431
Total 8,083 12,048 734 2,622 523 23 9 15,959

(Cont.)



Table 10. (Continued)

Census Rainbow Whitefish Dolly

interval caught caught Varden Dol ly

starting Angler and Rainbow and Whitefish caught Varden Total
date hours  released  ppyesteq Feleased harvested & "¢1€3sed  harvested catch

[44

Indian Rock to Danskin Bridge (7.6 km)

27 Mav 686 476 65 40 4 0 4 589
24 June 1,025 2,081 76 10 0 0 0 2,167
22 July 1,520 1,991 161 213 6 0 0 2,371
19 Aug. 1,203 2,406 86 229 37 14 2 2,774
16 Sept. 1,500 2,775 135 1,320 105 0 0 4,335
14 Oct. 563 1.098 60 608 11 0 2 1.779
11 Nov. 10 16 1 5 3 0 0 25

Total 6,507 10,843 584 2,425 166 14 8 14,040




Table 11. Angling methods and gear types used by anglers interviewed
on the South Fork Boise River, 1977 and 1978.

Winter General
whitefish trout
season season
Bank 45_1% 19.8%
Wade 54 9% 73.9%
Boat 0 6.3%
n 508 1,139
Rod type
Fly rod 41 .4% 80.6%
Spinning rod 58.6% 19.4%
Other 0 0
n 290 1,099
Lure type
Artificial fly 43 .5% 87.0%
Artificial lure 1.0% 13.0%
Bait 55.5% 0
n 310 1,079
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Resi dence of anglers using the South Fork has changed very little. How
ever, a larger percentage of |daho residents fromareas other than Muntai n Hone
or Boise fished the South Fork during the 1978 wi nter season (Table 12).

Slightly nore than half of the anglers fishing the South Fork during the
general trout season have purchased resident conbination (hunting and fi shing)
licenses (Mate 1977, 1978). Approximately, 10.3% of the anglers had purchased

non-resident licenses in 1978 conpared with 6.8%in 1976 and 10.0%in 1977 (Mate
1977, 1978). The winter whitefish season attracts a different type of angler
with 71.6% buyi ng resident conbination |licenses. A |larger percentage of the

Wi nter anglers are senior residents (Table 13). Mate reported the sane results
during the winter whitefish season 1 Decenber 1976 to 31 March 1977

Lengt h Frequenci es

The nean | ength of whitefish remai ned unchanged during three winters of cree
census interviews (Fig. 2). The nmean |length was 345 nmm (13.6 in) in 1973-74 (Beach
1975, 1976, 1977 and Mate 1978). Mountain whitefish in anglers' creels during the
1976 general trout season had a nean length of 337 mm (13.2 in) (Mate 1977). The
mean | ength of whitefish sanpled by el ectrofishing shows no significant difference
when conpared to harvested fish. This suggests that the harvest is representative
of the whitefish population in this section of the river. Snorkel observations have
noted the lack of whitefish smaller than 200 mm (7.9 in).

Mean total |ength of harvested rai nbow trout has increased 30 mMm (1.2 in)
since 1974. Rainbow trout over 305 mm (12 in) taken by anglers in 1974 averaged
351 mm (13.8 in) total length (Beach 1975). Mate (1977) reported simlar findings
in 1976 with harvested rai nbow trout averaging 343 mm (13.5 in) total length (Fig.
3). Average size of harvested rainbow trout increased to 370 nm (14.6 in) in 1977
(Mate 1978). The nean total |ength of harvested wild rai nbow during 1978 was 381
mm (15.0 in). The percentage of harvested rai nbow trout over 405 mm (16 in) has
increased from®6.2%in 1974 to 26%in 1978.

The percentage of rainbow trout over 405 nm (16 in) in the 1974 angl er harvest
and during test angling in 1976, 1977 and 1978 has increased from2.1%in 1974 to
8.6%in 1978 (Fig. 4). The percentage of fish caught under 305 mm (12 in) in-
creased in 1978. Regul ations specifically protect fish under 305 mm (12 in) and
require anglers to rel ease them unharnmed. Snorkel observation confirns the re-
| ati ve abundance of sub-legal sized wild rainbowtrout in the South Fork. As
angl ers continue their present trend of releasing nost fish, recruitment to the
trophy category will be enhanced. Overall nean |ength of rainbow trout has not
changed significantly. As nore trophy sized trout are being added to the popu-
lation, snaller rainbow trout are also increasing in nunbers. This recruitnent
of small wild rainbow trout is one indicator of spawni ng success. |ncreased catch
rates of fish over 305 mm should result fromthe increased nunbers of sub-Iega
fish present in 1978.

Rai nbow Trout Spawni ng

Lengt h Frequency of Spawners

The average size of female spawners during 1977 (Mate 1978) and1978 has re-
mai ned unchanged at 378 mm (14.9 in) total length. The average size of sexually
mat ure nal e spawners was 346 mm (13.6 in) in 1977 but decreased to 317 mm (12.5 in)
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Table 12. Residence of anglers interviewed on the South Fork Boise
River, 1 December 1977 to 30 November 1978.

Place of Winter whitefish season General trout season
residence Number Percent Number Percent
Boise 163 53 625 58.9
Mountain Home 75 24.4 205 19.3
Other Idaho 68 22.1 165 15.5
residents

Non-residents _2 <1 _67 6.3

Total 308 1,062
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Table 13. License classes recorded during creel census interviews on
the South Fork Boise River, 1 December 1977 to 30 November

1978.
Winter General
whitefish trout
License class season season
Code Title Number Percent Number Percent
01 Resident Combination . 219 71.6 555 56.2
03 Resident Fishing 59 19.3 304 30.8
04 & 92 Senior Resident 17 5.6 12 1.2
(age 65 and over)
07 Junior Resident Combination 3 <] 8 <]
(age 14-17)
09 Junior Resident Fishing 4 1.3 6 <]
(age 14-17) )
22 Non-Resident Season Fishing 1 <] 37 3.7
23 Non-Resident Fishing 1 <] 39 4.0
(7 day)
24 Non-Resident Fishing 0 0 26 2.6
(1 day)
95 Blind 1 <] _0 0
306 987
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in the 1978 sanple (Fig. 5). An increase in nunmbers of small males, 200-300 mm
(7.9-11.8 in) found in the spawni ng areas caused the decrease in nean |length for
1978. This increase of smaller males corresponds to the increase in 2-year olds
found in the fishery and may point to a | arger spawni ng popul ati on becom ng avail -
able in the next few years.

The m nimum si ze requirement is not protecting the fermal e spawners in their
first spawning season. To fully optinize spawning the m ni num si ze requirenent
could be increased to protect first tinme spawners.

Spawni ng Location and Criteria

Rai nbow spawni ng occurred fromearly April through the end of May for both
1977 and 1978 with the peak of activity 1 May.

Two | ocations were noted as having | arge concentrations of spawners; 1.6
km (1 m) below Cow Creek Bridge and 0.8 km (0.5 mi) above and bel ow Rock Creek
These areas are characterized by braiding (side channels) which was found to
provi de the substrates and water velocities best suited for spawning rai nbow (Mte
1977). Water velocity and water depth were nmeasured on redds in the main river
during spawning for 1977 and 1978. Mean spawni ng preference for depth was 27.1
cm(10.7 in) with a range of 10 to 60 cm (3.9 - 23.6 in) (Fig. 6) and for velocity
was 0.55 m's (1.8 fps) with a range of 0.15 to 1.07 ms (Fig. 7) (Mate and
Cadwal | ader 1978). These spawning criteria are within the ranges found for rain-
bow by other investigators (Stal naker and Arnette 1976). Low river flows, 5.5
m/s (195 cfs), which occur during the first 3 to 4 weeks of spawning due to
reservoir nanagenment, |eave nost side channels dry. This results in redd super-
i mposition and the use of areas with marginal gravels, up to 10 cm (3.9 in) in
di ameter, indicating spawning habitat is [imted at these low fl ows (Wade et al
1978). After the reservoir fills and river flows increase in May, spawners nove
into the previously dry side channel areas.

An increase in flowto 17 n¥/s (600 cfs) would provide access to the many
si de channel s with abundant spawni ng habitat. Present nanagenment of Anderson
Ranch Damresults in low flows during the peak of spawning with high flows due to
spilling for the late May period. This was especially true during 1978, a nornmal”
wat er year. The 17 n¥/s proposed as minimumflows from1 April to 31 August should
provi de adequate spawni ng and rearing habitat to hel p sustain and inprove the South
Fork rai nbow fishery.

Tri butary Spawni ng

Because of the linmted spawning gravels available in the main channel of the
South Fork Boise River, the many snmall tributaries entering the river are inportant
spawni ng areas for trout (Fig. 1). Mst of the tributaries have noderate to steep
stream gradi ent. Generally those streans entering the South Fork fromthe north
have the steepest gradients. No one tributary provides the bul k of spawning habitat
al t hough several could be inproved to provide as much habitat as now available in
all of the streans.

In 1977, a drought year with very |ow or nonexistent tributary flows, it was
theorized that the tributaries were not significant in providing spawni ng habitat.
However, in 1978, a nore "nornmal" water year, substantial spawning took place in the
tributaries. Both years had sinmilar main channel South Fork flows during the spawning
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Figure 2. Length frequencies of mountain whitefish taken by electrofishing

8 November 1978 and sampled from angler creels during the winter
whitefish seasons, 1 December to 31 March 1974-1978, South Fork
Boise River from Anderson Ranch Dam to Danskin Bridge. Mean total
length is shown by a vertical line through the graph.
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peri od.

Sone South Fork tributaries are degrading main river spawni ng bars by
addi ti on of heavy | oads of fine sand and silt from disturbed watersheds. Three
tributaries (Dixie, Rock and Cow Creeks) are noted for coloring the entire South
Fork bel ow their nouths during periods of high runoff. The conbination of road
bui | di ng and mai ntenance, agriculture, grazing and | ogging seriously degrades the
stability of small tributaries to the South Fork, ultimately affecting spawni ng
habitat and productivity of the main river

Description of Tributary Streans

Rough Creek

The snal |l est South Fork spawning tributary is Rough Creek |located at river
km 49.6 (m 30.8). Rough Creek has a noderate gradient, allow ng fish passage
for approximately 0.8 km (0.5 m ) upstreamfromits nouth. No signs of severe
runof f are evident in Rough Creek, probably because it is a relatively short and
spring fed drainage. In 1977, drought induced low flows restricted fish passage
into Rough Creek, resulting in only a small nunber of spawners successfully
negotiating the stream In 1978, nore normal runoff provided better passage
conditions which allowed an estimated 100 rai nbow femal es to spawn. Rough Creek
has adequate spawning gravels; however, its limted cover for adult fish results
in predation at higher levels than occurs in larger tributaries. The streamis
al so heavily clogged with dead trees and brush which inpede fish passage. The
stream has good potential for streaminprovenent work to enhance passage conditions
and to provide holding pools for spawning adult rai nbow

Cow Cr eek

Cow Creek is another small South Fork tributary that enters fromthe south
at river km48.3 (m 30.0). Low flows in 1977, conbined with beaver activity
near the nmouth, inmpeded fish passage. Concentrations of spawners were observed
at the streammouth. In 1978, higher flows passed spawners about 1.6 km (1 m)
upstreamto a natural migration barrier. W estinmated that 150 rai nbow fenal es
spawned in Cow Creek in 1978. Obstacles to successful reproduction include |ack
of sufficient holding water for adults, limted bank cover and heavy silt accunu-
lations. Cow Creek is paralleled by a county gravel road fromwhich | arge amounts
of fines are graded directly into the streamduring road mai ntenance operations.
Heavy concentrations of cattle in the watershed have reduced riparian vegetation
and contributed to bank danage. The poor condition of the watershed, combi ned
with the relatively steep stream gradi ent, cause considerabl e bank erosion at
tinmes. During periods of high runoff, turbidity from Cow Creek discolors the
entire South Fork below its nouth. Sone inprovenment in spawni ng conditions could
be brought about by streaminprovenent work designed to provide nore hol di ng wat er
for adult spawners. However, without changes in grazing and road mai ntenance pro-
cedures, the streamw |l continue to be a marginal spawning area that can be ex-
pected to provide little in fry recruitnent to the South Fork

Cayuse Creek

Cayuse Creek is simlar in size and gradient to Cow Creek, paralleling it
and entering the South Fork at River km45.6 (m 28.4). Cayuse Creek also has a
natural migration barrier about 1.6 km (1 nmi) upstreamfromits nouth. Cayuse
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Creek is less heavily grazed and has no parallel road and therefore provides a much
better environnment for reproduction than Cow Creek. W estinmated that a dozen
spawni ng femal es were in Cayuse Creek in 1977 and 100 fenales in 1978. A noderate
stream gradi ent and heavy bank cover provi des reasonabl e good spawni ng habitat.
Stream i nprovenent work designed to increase holding water for adults and clearing
of debris that retards passage woul d i nprove spawni hg success.

G anite Creek

Granite Creek is a mediumsized South Fork tributary that enters the South
Fork fromthe north at river km44.4 (m 28.1). A steep gradient at its nouth is
a partial mgration block to spawning rai nbow at both high and low tributary fl ows.
W estimated that |less than 30 femal e spawners entered Granite Creek in both 1977
and 1978. A nunber of other possible natural nigration barriers are evident in the
initial 0.8 km (0.5 ni) above the stream nmouth. These barriers are caused by a
conbi nati on of the steep stream gradient and |arge boulders in the stream bed.
Consi der abl e spawni ng and rearing habitat is present upstreamfromthis area but
ext ensi ve stream i nprovenent work woul d be necessary to inprove passage for
spawners.

Pi erce Creek

Pierce Creek is one of the larger South Fork tributaries and enters the
South Fork at river km42.6 (m 26.5) fromthe north. Pierce Creek is a steep
gradi ent stream subject to severe runoff at tines. We estimated that 100 rai nbow
femal e spawners used Pierce Creek in 1977 and 200 in 1978 when higher flows all owed
better passage conditions. Passage is somewhat restricted in the streamfromthe
county road culvert to the nmouth due to channel nodifications and cul vert washouts
in past years. About 0.8 km (0.5 m ) upstreamfromits nouth, Pierce Creek receives
great anobunts of silt and rock from severe gully erosion. This erosion is caused by
i mproperly installed road culverts on the Snmiths Prairie grade which clinbs the
canyon adj acent to Pierce Creek. Large deposits of fines are evident at the nouth
of Pierce Creek, undoubtedly degrading mai n channel spawni ng habitat farther down-
stream Modifications of existing culverts above Pierce Creek, changes inroad
mai nt enance procedures and erosion control could vastly inprove spawni ng habitat.
Stream i nprovenent work near its mouth could inprove passage conditions for spawners.
Cl eaning up the county road problens would allow Pierce Greek to realize its potentia
as one of the best spawning tributaries (capable of providi ng spawni ng habitat for
many nore fish). Spawning habitat downstreamin the main river would al so benefit.

Mennecke Creek

Mennecke Creek enters the South Fork fromthe south at river km40.5 (m 25.2)
W saw no spawners in the streamin 1977 when its entire flow was diverted for
irrigation, but estimated 100 rai nbow females in 1978 when higher flows and a | ater
irrigation season inproved passage. Mennecke Creek is passable to spawners for
about 3.8 km (2.3 nmi) upstreamfromits nouth. However, a series of beaver dans
about 0.8 km (0.5 mi) upstream are negotiable only at very high flows. An unscreened
irrigation diversion renoves nost of the flow of Mennecke Creek when it is in
operation. The diversion begins operation in May or early June, causing maxi mm
damage to the spawning adults as they drop back downstreamand to fry movi ng down-
stream later in the sumer. Upper Mennecke Creek probably has nore potenti al
spawni ng habitat than any other South Fork tributary with its noderate gradi ent
and anpl e gravel. However, |ack of streanbank vegetation (attributable to heavy
cattle use of the stream botton) and vehicle danmage at nunerous jeep road crossings
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encourage severe bank erosion. Washed out stream i nprovenent structures point to

the futility of streaminprovenent wi thout associ ated watershed protection. As

nost of the watershed is public land (U. S. Forest Service), efforts should be

made to reclaim the upstream spawni ng habitat and provide mechanical screening for
the irrigation diversion. Properly managed, Mennecke Creek could provide as much
spawni ng habitat as all the South Fork tributaries provide now

Bock Creek

Bock Creek is another South Fork tributary plagued by irrigation diversion
losses. It is a small tributary entering the South Fork at river km 38.2 (m
23.8) fromthe south. Irrigation diversions about 0.4 km (0.25 mi) up fromits
nout h cause | osses of both adult spawners and newly hatched fry into an adjacent
pasture. We estimated 100 femal e rai nbow spawners in 1978 and no successfu
passage in 1977 when the entire streamwas diverted. Bock Creek has no serious
passage problens and had adequate spawning gravel. W noted spawners as far as
2.4 km (1.5 m) upstreamfromthe nmouth in 1978, passage finally being i npeded by
the snmall size of the streamrather than any distinct natural barriers. Mechanica
screening is needed to reduce |osses at the irrigation diversion

Rock Creek

Rock Creek is one of the larger South Fork tributaries and enters the main
river at river km37.8 (m 23.5) fromthe north. It has a large delta area near
its nmouth where beaver activity splits the streaminto several channels and inpedes
fish passage to an unknown degree. A few spawners were seen above the delta in
1977 and none in 1978. However, the large size and heavy turbidity of the stream
nmake spawni ng observations difficult. Deer Creek, a tributary that joins Rock
Creek about 0.8 km (0.5 i) above its confluence with the South Fork, contains
| arge deposits of fine sand and silt as a result of draining a | arge portion of
the agricultural area of Smiths Prairie. Rock Creek, above the mouth of Deer Creek
is less turbid and does have excell ent accumrul ati ons of spawni ng sized gravel
particularly in the stream section near where the county road crosses. No spawners
were observed in the upper gravel areas, pointing to a mgration bl ockage either
at the delta or where the streamdrops into the canyon, an area having |large rubble
and swift current. W noted no accurnul ations of fish bel ow possible barriers or any
definite natural barriers. Streaminprovenent work at the delta that was desi gned
to confine the streamto a single channel could substantially inprove passage to the
| ower portion of the stream One irrigation diversion was noted in Rock Creek, but
from appearance was not presently being used or |arge enough to be a serious problem

Trail Creek

Trail Creek enters the South Fork fromthe south at river km35.6 (m 22.1)
or just upstreamfromthe South Fork Canyon. Estinates of fenale rai nbow spawners
range from 100 in 1978 to none in 1977 when nost of the flow was diverted for
irrigation. Spawners were noted up to 3.2 km (2 ni) above the nmouth where stream
size limts passage rather than any specific natural barrier. Al though stream
gradient is noderate, accumul ati ons of debris nake passage difficult at sone
| ocations and the stream generally |l acks adult holding water. Stream i nprovenent
to create nore pools and debris clearing fromsone areas could inprove spawni ng
conditions. Mechanical screening of the irrigation deversion is necessary to re-
duce | osses of both adult spawners and newly hatched fry. Trail Creek is especially
i mportant as a spawning tributary because of its close proximty to the South Fork
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Canyon where spawning habitat is very linited.

Smth Creek

Smth Creek enters the South Fork at river km 28.8 (m 18). Smith O eek
has a migration block that inhibits novenent of spawners from the South Fork.
However, there is a substantial resident trout population in Smith Creek.

Rat t | esnake Creek

Ratt| esnake Creek enters Arrow ock Reservoir fromthe north at river km
13.8 (m 8.6), 1.1 km (0.7 m) downstream fromthe high water mark of Arrow ock
Reservoir. Passage for spawners appears viable for 16-24 km (10-15 m ) up
Ratt| esnake Creek and into a few smaller tributaries. In 1977, with Arrow ock
Reservoir at m ninumpool in late April, about 200 mature rai nbow were concen-
trated at the mouth of Rattlesnake Creek. In 1978 the nobuth was not accessible
due to the reservoir pool, however, we observed a few spawning rai nbow up to 6.4
km (4 m) above the nouth. Rattl esnake Creek has a noderate to steep stream
gradient with few hol ding pools. Pools are filled with fine sand and silt from
upstream areas that have been intensively | ogged and roaded. Channel work asso-
ciated with road washouts is adding to the instability of the streanbed. Wth a
m ni mum amount of stream i nprovenent work and a great deal of watershed restoration
work, Rattl esnake Creek woul d be an outstandi ng spawni ng stream providi ng spawni ng
and rearing habitat for resident rainbow. The contribution of rainbow fromRattl e-
snake Creek to the South Fork is unknown. There is a substantial wld rai nbow
popul ation in Arrowock Reservoir (Pollard, personal comrunication) which could
be the source of spawners for Rattl esnake Creek.

W11 ow Creek

Wllow Creek also enters the South Fork Arm of Arrowock Reservoir. WIIow
and Wodtick, a major tributary have substantial resident wild trout popul ations
as well as a spawning run in the spring.

Gt her Tributaries

Several very small spring fed tributaries nay provide sone spawni ng habitat
under ideal flows, but the anobunt of habitat they provide is not significant com
pared to the tributaries already nentioned.

Age and Grow h

Rai nbow Tr out

We anal yzed scales from 183 wild rai nbow trout fromthe South Fork. These
rai nbow ranged in age from1+ to 5+, with the majority of the fish being in their
fourth year of life (3+). The body-scale relationship is best expressed by the
power nmodel, total length = 6.74 ASRe®, r2? = 0.84 (Fig. 8). The plot of the
Iinear nodel is shown for future reference. It was not used because of the |ower
r? value (0.79) and the over estimation of size at the first and second annul us.
Mean | engths at tine of annulus formation, cal cul ated using the power regression
relationship were 105 mm (4.1 in) for age 1, 193 nm (7.6 in) for age 2, 286 mm
(12.3 in) for age 3, 357 mm (14.1 in) for age 4, and 414 mm (16.3 in) for age 5
(Table 14). Mean annual increment of growh was also calculated at 88 nm (3.5 in)
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Table 14. Mean calculated total lengths and increment of growth for wild
rainbow trout sampled from the South Fork Boise River, Anderson
Ranch Dam to Neal Bridge, 1976-1978. Calculations made using
total length (mm) = 6.75 ASR:85 , scales read at 67.5X .

Age Sample Calculated mean total lengths (mm) at annuls
class size 1 2 3 4 5
1 10 121.2 |
2 33 108.0 201.6
3 72 97.7 195.3 292.3
4 37 95.9 186.4 282.5 356.6
5 23 102.0 187.6 283.7 358.0 414.0
Grand mean 105.0 193.2 286.2 357.3 414.0
Mean growth
increments 88.2 93.0 /1.1 56.7
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fromage 1-2, 93 nm (3.7 in) fromage 2-3, 71 nm (2.8 in) fromage 3-4, and

57 mm (2.2 in) from age 4-5. The |ower annual growth increnent after age 3
(or approximately 300 mm total length) corresponds with attainment of sexua
maturity as indicated by the length frequency distribution of spawning rain-
bow (Fig. 5).

Several rainbow over 500 mm (19.7 in) were caught in the South Fork during
1978 with the largest recorded being 595 mm (23.5 in). Assuning continuation
of constant annual growth after initial spawning (age 3), the predicted nean
total length for age 6 is 471 nm (18.5 in) and for age 7 is 528 mm (20.8 in).
Five fish in the aging sanple, collected in late summer after a portion of the
sixth year's growth was conpl eted, averaged 460 nm (18.1 in).

Catch curves indicate nortality has decreased since the inception of special
regul ations. This has resulted in the appearance of the older, |arger rai nbows
now found in the river. As nortality continues to decrease or popul ati on size
i ncrease, nore of the 500 to 600 mmfish (19.7 to 23.6 in) can be expected in
the fishery. Whether this population of rainbowin the South Fork Boise River
i s capabl e of producing fish even older and | arger than present maxi mumis not
known.

Mount ai n Wi t efi sh

Wi tefish scal es were exam ned from 90 of 136 sanples available from 1977.
Wi tefish ages ranged from 2+ at 230 nm (9.1 in) to 10+ at 465 nm (18.3 in).
The body-scal e relationship was best expressed by the Tinear regression nodel
total length (nmm) = 97.45 + 2.75 ASRwith r? = 0.80 (Fig. 9). Mximm growh
rate occurred during the first 2 years of life, declining in the third to a
nearly constant rate fromages 4 through 9 (Table 15). The majority of the fish
were age 5+ with only three fish showing nore than 8 years of growth. Wiitefish
fromthe North Fork O earwater River and the Logan River, Utah show nearly identica
age and growm h patterns as the South Fork Boise River fish (Pettit and Wall ace
1975, Sigler 1951). Since our scale sanple was deficient in fish younger than age
2, the back calculations to age class 1 may be biased slightly high

Duri ng summer snorkel surveys we observed very few whitefish under 255 nm
(10 in) in the South Fork. The | ength frequency distribution of harvested white-
fish for the winter angling season (Fig. 2) is fairly representative of the popu-
lation in the river as represented by our snorkel sanple. Sexual maturity of South
Fork whitefish is initially reached at 250 to 300 mm (10-12 in) total |ength. There
is fast growmh to age 3 and then nmerging of annuli, indicating very slow growth of
adult fish.

The preceding factors are indicative of under-exploited whitefish popul ati ons
that are seen in many Idaho rivers. They are characterized by | arge nunbers of
adult whitefish in the popul ation, |arge spawning popul ations with low fry survival
and interspecific conpetition between adult whitefish

Condi ti on Factors

Condition factors (K) were calcul ated using: K= w 1® x 10° where w=wei ght
ingrams and 1 = total length in mm Rainbow trout sanpled during the genera
season had a nean K of 0.99 with a standard deviation (S) of 0.10 and a range (r)
of 1.20 to 0.85 (n=38). Atrend of increasing Kwith | ength was evi dent but was
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Table 15. Mean calculated total lengths and increment of growth for mountain
whitefish sampled from the South Fork Boise River, Anderson Ranch
Dam to Danskin Bridge, 1977. Total length = 97.45 + 2.75 ASR,
R2 = 0.80, scales read at 26.4 X.

Age Sample Calculated mean total length (mm) at each year of life

group size 1 2 3 4 5 6 7 8 9 10
1 0
2 8 163 245
3 11 166 240 287
4 17 155 228 285 302
5 29 160 237 291 321 338
6 16 160 233 276 306 327 341
7 4 173 230 277 311 338 355 371
8 2 152 242 282 315 334 367 397 412
9 2 - no useful data
10 1 166 249 282 306 348 370 302 422 441 45

Grand mean 162 238 283 310 337 358 387 417 441 45

Mean growth
increment 7

B
N

27 21 29 3 2 14
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non-si gni fi cant because of limted sanple size. This trend is also reflected in
the I ength weight cures (Fig. 10) which has an exponent greater than 3.0, w =
L*%x 5.91 x 10-® (r® = 0.99).

Mean K for nountain whitefish sanpled during the spring and sunmmer was 0.92
(s =.21, r =.70 - 1.16, n =148). For fish sanpled just prior to spawning in
Novenber, nmean K had increased to 1.06 (s=0.11, r = 0.90 - 1.25, n = 105).
I mmature whitefish did not showthis increase in Kwth the onset of spawning.
South Fork whitefish also display a | oss of body condition as they get |arger
perhaps due to intraspecific conpetition. The | ength-weight relationship for
whi tefi sh sanpl ed during the spring and sumrer, 1977 was best expressed as w =
L2.61 x 8.76 x 10-° (r?2 = 0.83) (Fig. 11).

Fi sh Movement

Rai nbow Tr out

Moverrent data were obtained from 116 rai nbow (17% of fish tagged) recaptured
by anglers during 1976 through 1978. Since nost of the angling effort and all the
census work took place in the roaded portion of the South Fork (Danskin Bridge to
Anderson Dam), the majority of the tag returns were fromthat area (Table 16). O
the rai nbow which were tagged |onger than 10 days, 54% displayed no movenent (I ess
than 1.0 km), 27% noved upstream and 19% noved downstream (Fig. 12). The
maj ority of rainbow novenent which did occur was associated with spawning activities
frommd-April through late May (Fig. 13).

The general seasonal novenent of rainbows in the South Fork is still only
partially docunented. Mate (1978) reported an initial downstream novenent of fry
and then a fall migration upstreamto near the dam with winter hol dover in that
area. It appears that little novenent of juvenile trout occurs once they becone
di spersed after winter hol dover. The majority of novenment is under 1.0 km (0.6
in) and 95% | ess than 13 km (8 m).

It is not known whether hom ng and repeat spawning is occurring in South Fork
tributaries. Few tags were recovered fromtributaries during 1978 because of the
smal | nunber of fish tagged in those streans in 1977, due to the drought. Recovery
of tagged spawners during the 1979 spawni ng season shoul d provide further know edge.

The di stance travel ed by rainbow in the South Fork showed no correlation with
time (Fig. 14). One fish was recaptured 28.7 km (17.9 m) upstreamin 1 nonth,
whi | e another was recaptured 17.4 km (10.8 mi) upstream after 2 years. The | ongest
docunent ed novenent was a rai nbow that had noved downstream out of the South Fork
into Arrow ock Reservoir and then upstreaminto the Mddle Fork Boise River. Tota
di stance from point of tagging to the recapture site was 58.8 km (36.8 mi) over an
11-nmont h peri od.

These findings may reflect a bias toward upstream nmoving trout. Only 5% of the
angl er effort occurs bel ow Danskin Bridge and 65% of the rai nbow tagged were in Section
3, (Danskin Bridge to Indian Rock). This may have resulted in proportionally fewer
downstream m grants being recovered than upstream mi grants.

Mount ai n Wi t efi sh

Tag return data for South Fork whitefish indicates little (less than 1.0 kn) or no
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Figure 10. Length-weight relationship for wild rainbow trout from
the South Fork Boise River, Anderson Ranch Dam to Neal
Bridge, 1977-1978.



WerHt (6)

204

1i0a

1008

580

B30

708

B

X X /
b '/
;
/
1‘1
x
/
i
. /
,
*
/l
L Weight = Total 7Length2'16x.0000876 s
X
x
n = 146 /
"y
- r? = 0.83
Ly
g A
- o e
£
X 2PLT
TN
- x x 57
oy X
X
G
i 7
%
3
- //){%
,:-’)'/
B NSV AR S 1 L i
a2 2Ld 285 HaZ AL3

ToraL LenetH (MM)
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from the South Fork Boise River, Anderson Ranch
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Table 16. Wild rainbow trout tagged in, and recaptured from, four sections of the South Fork Boise
River, 1976-1978.

River section No. tagged No. recaptured % return
Dam to Anderson Bridge 44 (6)V 3 (3)? 6
Anderson Bridge to Indian Rock 69 (10) 13 (12) 18
Indian Rock to Danskin Bridge 441 (65) 83 (74) 18
Danskin Bridge to Neal Bridge 125 (19) 13 (12) 10
Totals 679 (100) 116 (100) 17

1/ % of totals



9

50

40

=
(@
a
=
=< 30
(o
(75
(@
[a 4
| 20
=
=)
P
10

19% downstream

Ly

54% no movement

27% upstream

n = 15 n = 22
— n r‘I—LJ— hﬂ—l — —
¥ [ ] ] i - 1§ 1 1
30 20 10 0 10 20 30
DOWNSTREAM UPSTREAM
KILOMETERS

Figure 12. Frequency of movement for rainbow trout from point of tagging to point of capture in the

South Fork Boise River below Anderson Ranch Dam, 1976-1978. Only those fish tagged 10
days or longer were used, n = 81.



Ly

E
@ =
- @
-~ -
=

Neal
Bridge
1

Danskin
Brilge

Anderson

Ranch Pan

1978

1977

1976
- 21002 0|= 7 B > B > 002 0]w M B > B> 0,0,2,0
7

\\
\
\
\»
N ~
p \ -
b "’Jlri,\ o/ \ L
)

§ — observed

=— tagging site

Figure 13. Movement of rainbow trout from point of tagging to point of capture in the South Fork Boise

”1» .
//{’
~_ N - ,/" P |
: i
[
H 1 L J L 1 l
10 20 30 40 50 60

Kilometers Upstream from Mouth

River below Anderson Ranch Dam, 1976-1978.



UPSTREAM

K1LOMETERS

DOWNSTREAM

40

-25
304 20
15
204
10
10
] , . -5
OM . o * . : o
. Ls
104
10
204
-15
304
20
40 -25
30
50-
.35
60- )
0 5 10 15 20 25

MONTHS SINCED TAGGED

Figure 14. Time vs. distance traveled from point of tagging to point of

capture for rainbow trout in the South Fork Boise River below
Anderson Ranch Dam, 1976-1978. There is no correlation between
time and distance traveled, n = 87.

48

UPSTREAM

KILOMETERS

DOWNSTREAM



nmoverrent in 71% of the cases docunented over a 19-month period (Fig. 15).

Low tag returns make conclusions difficult. Atotal of 379 fish were tagged and
only 20 recaptures (5.4% were made. Because of the |large nunber of whitefish
present in the river, a greater nunber of fish needed to be tagged to increase

the tag returns in the creel. The majority of the recaptured whitefish exhibited
no novenent. Those that did nove displayed no discernable pattern. Qher investi-
gators have found that whitefish generally show (1) general upstream nmovement with
age (Jeppson 1970), (2) that movement related to spawni ng was mni mal (MacAfee 1966),
or (3) that definite seasonal migration patterns, both up and down stream occur
related to water tenperature and spawni ng and that spawners honme to the sane areas
previously used (Pettit and Wallace 1975).

Popul ati on Esti mates

Snor kel Transects

Transect 1 (1.3 km above Anderson Bridge to Anderson Bridge) had the highest
count of rainbow trout, a total of 359 rainbow trout or 276 trout/km (449 trout/
m) (Table 17). Individual counts for the two snorkelers were 187 and 172. Tran-
sect 2 (from Reclamation Village 1.9 km downstrean) had the | owest count of 214
rai nbow trout or 113 trout/km (178 trout/m ). Individual snorkel counts were 117
and 97. Transect 3 (1.6 km above Cow Creek Bridge to Bridge) exhibited the greatest
di fference between the two counters of 85 and 207 fish for a total of 294 rainbow or
184 trout/km (294 trout/m ). Eight-five fish were counted on the side of the river
nearest the road while 207 fish were enunerated on the far side. Because of this
di screpancy Transect 3 was resnorkel ed and 117 trout were counted on the road side
and 149 on the opposite side with a total of 266. This is only a 10%difference
between the total count even though the individual counts varied nore. The reduced
nunber of fish on the roaded side in Transect 3 is probably due to angler activity
bei ng concentrated near the road. Wthin this transect, the road is right next to
the river with little obstruction of view or access by vegetation. Transects 1 and
2 are further fromdirect access at nost points.

Snorkeling seenms to be a viable nmethod of trout enuneration in the South Fork
during low flows. However, it is only an index of abundance, not an actual popul ation
estimate due to the relatively small area of visibility conpared to the size of the
river. Counts of fish in the summer were not feasible because of linmited visibility
and the swiftness of flow at that time of year (Wade et al. 1978). For seasonal or
annual conparisons, counts should be nmade on or near the sane dates and at the sane
flow. Al so the nunber of elapsed days followi ng flow reduction could affect the
counts because of fish novenent.

We noted many dead fish in sonme of the deeper pools. W assune these were
hooking nortalities, but they were difficult to recover in deep water. One dead
trout, 400 mm (15.7 in), was recovered with a barbed-treble hooked spinner stil
attached.

Juvenil e whitefish, age class I, were noted in 15 to 25 cm (6-10 in) of water
at the tail of runs and pools just above the fast water of the riffle. This habitat
appeared marginal with very little holding water out of the swift current. \Wether
this is the area that juvenile whitefish are using during their first sunmer of life
i s unknown. Juvenile whitefish had not been previously |ocated (Wade et al. 1978).

Visibility during snorkel counts was |linmited due to suspended aquatic vegetation
but was adequate for accurate counts. Visibility got progressively better downstream
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Table 17. Number of trout counted

creel census section, 3-6 October 1978.Y

in three snorkel transects from each

Creel census Dolly Fish/km
section Transect Rainbow Varden Total (Fish/mi)

1 1.3 km (0.8 mi) above

Anderson Bridae to

bridge 359 0 276 (449)
2 From Reclamation

Village boat ramp to

1.9 km (1.2 mi)

downstream 214 0 113 (178)
3 1.6 km (1.0 mi) above

Cow Creek Bridge to

bridge 2/ 279 3 176 (281)

1/ Water flows at 5.5 m3/s since 5 September 1978.

2/ Mean of two snorkel counts, the other 19 October 1978.
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This may affect conparisons between transects in upper and | ower sections.

Catch Rates

The best indicator of population trends presently available for South Fork
rai nbow conmes from catch rates. Catch rates during the general season have in-
creased from 0.64 rainbow hr in 1974 to 1.64 rainbow hr in 1978, a 2.6-fold in-
crease (Fig. 16). This has continued to occur even though effort and catch is
i ncreasing. Catch rates of rainbow taken incidental to whitefish during the
Wi nter season have increased by 4.6 times from 0.024 rai nbow hr in 1972 to 0.11
rai nbow hr in 1978. Qther investigators have found that increases in popul ations
of trout after restrictive regulations resulted in higher catch rates (Chapman
et al. 1973 and Bjornn 1975).

Future snorkel transect data should give better information in relation to
t he degree of increase in the South Fork rainbow popul ation. Catch rates should
continue to increase until the population stabilizes or angler effort increases
past optimum |l evels. The fish which supported the nmajor portion of this increase
in 1978, were 2-year olds fromthe 1976 year cl ass.

Mortality Estinates

Rai nbow Tr out

Total nmortality coefficients (Z) have decreased since 1974 (Fig. 17). Using
this change in Z and the effort expended for fish creeled during 1976-1978, the
natural nortality coefficient (M was found to be 0.48 (Fig. 18). Al other
nortalities were calculated fromZ and M (Table 18).

Total nortality rates (1-S) for wild rai nbow trout have decreased from 82%
annually in 1974, prior to special regulations, to 67%in 1978. Fishing nortality
has decreased from59%in 1974 to 38%in 1978 (Table 18), illustrating the effects
of reduced creel limts and fishing effort. These lower nortalities have resulted
in the survival of rainbow into older age classes, thus increasing the nean size
of fish in the creel. Lower nortality has also shifted the age of recruitnent to
the fishery fromage 2 in 1974 to age 3 in 1976-78 (Fig. 19). Age 2 fish are com
posi ng nore of the catch even though nortality has decreased. This is an indication
that the special regulations that have protected smaller trout since 1976 are
beginning to take effect. This is also supported by the increase in catch rate and
slight decrease in nean size of rainbowin the 1978 catch and rel ease fishery

(Fig. 4).

As fishing nortality and total nortality have decreased, natural nortality has
i ncreased by 6% from 23%to 29% since inception of special regulations. This 6%
i ncrease could be due to the increase in catch and rel ease fishing with its associ ated
hooking nortalities. In a review of hooking nortality literature, Pollard (1979),
found that hooking nortalities of sal nonids caught with artificial flies ranged
from1.6 to 11.3% w th nost being around 4 to 5% Natural nortality nmay al so be
i ncreasi ng because of the presence of older fish which have not been renpbved by
fishing. No rainbow | arge enough to be ol der than age 5 were found in the South
Fork fishery during 1974 and 1976, but several fish |arge enough td be of age 6 and
7 were neasured during 1977 'and 1978.
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Figure 16. Trends in numbers of fish caught, angler effort, and catch
rates for rainbow trout from the South Fork Boise River,
Anderson Ranch Dam to Danskin Bridge, 1974-1978. Rainbow
caught includes those fish creeled and caught and released.
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Table 18. Estimates of mortality and survival of rainbow trout sampled
from angler creels during the general trout season, 1974-1978,
South Fork Boise River.

1978 1977 1976 1974

Mortality coefficient z 1.10 1.16 1.58 1.71
Survival rate S .33 31 21 .18
Total mortality rate 1-S .67 .69 .79 .82
Natural mortality coef. M .48 .48 .48 -48
Fishing mortalify coef. F .62 .68 1.10 1.23
Fishing mortality rate E .38 .40 .55 .59
Natural mortality rate ,D .29 .29 .24 .23
Effort expended for

fish creeled (hrs) - 1023 1131 1827 -

Table 19. Estimates of total mortality and survivability of mountain
whitefish sampled from angler creels during the winter
whitefish seasons, 1973-1978, South Fork Boise River.

1977-78 1976-77 1973-74 Combined
Mortality coefficient, Z 1.18 -90 1.19 .95
Survival rate, S 231 .41 .30 -39
Mortality rate, 1-S -69 .59 .70 .61
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