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Abstract.~-Fish population and creel census data from !
1986-87 were compared with those from 1976-77 to assess: '

\ possible changes in the rainbow trout population on a portion

| of Silver Creek,’ Idaho
' release regulacions.
mortalicy declined,

following 10 years of catch-and-
Growth increased slightly, total |
and the propertion of large fish in .the !
population 1ncreased‘1n that time interval.

Fishing effort

% . nearly doubled, and effort in a nearby section managed under

. s 1
‘1 ‘ INTRODUCTION )

Silver Creek, a tributary of the Little Wood
iver 1n Blaine County, Idaho, is recognlzéd as one-
£ the’ more esteemed western - trout streams‘ Its .

oundanF surface-feeding ‘rainbow trout Oncorhvnchus |
vkiss gnd ‘mayfly hatches drawv anglers from all
. reas of the country. In 1975, The Nature;
onservancy purchased land surroundlng 2.4 kn of
ilver Creek and its tributaries, and catch-and-
=lease regulations were initiated there b& the
daho" Department of Fish and Game (IDFG) in 1977.
1e IDFG conducted an 1nvest1gatlon (Thuro 1978) in
175 through 1977 to assess the conditiorn f'the
.shery
| :
Our study, conducted in 1986 and. 1987; focused
1 evaluatlon of the effects of catch-and- release
1gulatlons at the end of the ten year perlod
langss|'in adjacent general regulations wa#ers were
-50 assessed, and angler use of the stream was
-aluated in llghc of its increasing popularlty A
talled description of methods and resulté of the
wtire study appears in Riehle et al. (1988), “this
.port, revlews a portlon of those results. OQur

ec1~1c obJectlves were to
\

t

’avarwpresented at the Wild Trout IV Symposium.
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general regulatlons declined by nearly half.
.trout population in the general regulations section also -
P showed some positive changes in the past 10 years.

lrelease and general regulations,

The rainbow

1. describe the distribution and population
structure of trout and eévaluate the fishery on
portions of Silver Creek managed under catch-and-
and

| 2. assess changes in the rainbow trout
i population and in the fishery in both areas during
t the past decade.

'STUDY SITES

Silver Creek is largely a spring-fed system

! formed by the confluence of Grove and Stalker
icreeks. Loving Creek, the only other major
(tributary, enters about 3 km downstream. The IDFG
«Hayspur Fish Hatchery is located at the head of
‘Loving Creek. Silver Creek flows southeasterly 42
'km to its junction with the Little Wood River. The
iupper valley is pasture and farmland, and the lower
ivalley is predominantly sagebrush steppe.

; Peak flows in Silver Creek occur in late
fsummer due to decreased irrigation activities and
“influxes of groundwater recharge, From 1975 fo
!1983, mean discharge ranged from 3.4 to 6.2 m”/s.
|Specific conductance ranged from 275 to 434
‘umhos/cm., The pH varied from 7.9 to 8.7, and total
'alkalinity (CaCoy) averaged 195 mg/l (U.S.
‘Geological Survey 1975-1983). Summer water
.temperaturas ranged from 10 to 22°C during the
summer months, and winter temperatures ranged from
0.5 to 7.0°C.

Game fish present in Silver Creek in additien
whizefish
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- ies inélude brldgellp sucker Catostomus
ﬁmbianus redside ‘shiner Rlchardsonlus
flteatus, longnose dace Rhinichthvs cataraccae

speckled dace R. os¢ulus, and the Wood River
sculpin Cottus leiopomus.
were seockea in the s;udv sectlons durlng 19386-87.

| : |

Sleer Creek 4ras d1v1aed inco flVE study
sectipns during the 1976-1977 IDFG study1(Thurow
1978)‘ The five sections were used for ereel
census, and electrofishing sites were 1o?aCed
within those sections. We used the original creel
census sections for this study, and 1986-1987
electrofishing sites 500 to 1,00 m in length were
1ocaC@d within the areas eleccrotlshed in 1976-
1977, In this paper, results from two skctions
(referred to as Section C&R for -catch-and- release
and Sectlon GR for general ravulatlons) are
reporced

‘Sectlon C&R, which was located entlrely within

the boundaries of The Nature Conservancy Preserve,

begaq at the confluence .of Grove and Stalker creeks
and extended 3.4 km downstream to Kilpatrick
Bridge. Two electrofishing sites, referred.to as
Upper and Lower, were located within the|sectlon
Deep. silt dep051cs cHaracterized the majority of
the substrate but some exposed gravel and marl
areas -were presenc ‘Stream gradient. avéraged 0.8
m/km, width was typically 20 to:30 m, and dépth 1
.m. The dominant macrophytes ‘were Chlara . sSpp.
Potamogeton spp. and the riparian zone
.contained predomlnantly willow Salix spp., birches
.Betula spp., séedges .Carex spp.-and grasses Poa
‘Spp.. ‘ ‘ -

i : .

! Sectlon GR extendad from the upper nghway 20 s

brldge west of the town of Picabo (2.7 km below the
‘lovar end of Section C&R) 5.8 km to the Picabo
Brldge Some land is privately owned but public
:access, is permltted and the remainder ﬁs ‘
‘administered by state and federal agenCLes The
‘two, électroflshlng sites ranged from 10 'to 45 m in
width and contained some pools up to 3 m in depth.

Gradlent was similar te Section'C & R. IThe

subSerate was primarily gravel, with silt occurring’

in depositional areas. The banks in the upper site
supported dense- growths of willows, birches, and
wlld‘roses Rosa spp.. and those in the lower site
were,largely open with some willow. and wild rose.-
Potamogeton spp. was the dominant macro;hyte at

both‘SltES
|
|

METHODS
B Fish Populations
| _

Game fish populatlons were, sampled by
electroflshlng at night in 1986-87. A 4.3-m-long
*lwas equipped with a 3500 watt generator and a
able voltage pulsator with output of 200-230

voits of.pulsed D.C. at 4-6 amperss. The
elec:r:c;l field was established using a single
beamimeuntad positive and siu side-mounted negaciva
@l providad by two bow-

~ No hatchery reared trout.

Electrofishing runs were started immediately
after dusk and continued for three to five hours.
Sampling was done at night due to the high angler
densities during lthe day, particularly in the
catch-and-release area. Total lengths of fish
collected were recordad to the nearest millimeter .
and weights to the nearest gram. A scale sample
was removed from the area just below and posterior
to the dorsal frn from all fish collected. Fin
clips were used :o mark fish for population

" - estimates.

Estimates of population size wers made for all
electrofishing sites sampled in the summer of 1986.
 Upper sites only were sampled in the fall of 1986
rand all sites were sampled in the spring of 1987,
'Population estimates were calculated using the

; Chapman modification of the Schnabel estimate.

;Wlth this technique, multiple mark and recapture
Iruns are made through a study site over a number of
days. We utlllzed five to six runs for each
Ipopulatlon estlmate when possible. Ninety-five
Ipercent confldenqe intervals were calculated for
each estimate using Ricker (1975). The following

leaua..:.on was used. to estimate population size:
: \

T . CMy
N
. \ ‘ R+l
Where: : ‘

[ ;G = total sample taken on day t.
% Mg = total marked fish ac large at the
; : start of the tth day or any
j other interval.
i R = 'total recaptures durlrg the
: ‘experiment.
2 N = the estimate of the population

present throughout the
ewperlment.

'Populatlon estimates were not made in 1976- 77

i

: Since electrofishing in 1976-1977 was
,conducted during ithe day, we conducted matched day
and night electrofishing runs in both study
‘sections in the spring of 1987. Comparisons of
ilength frequency and numbers of fish captured were
.made for rainbow and brown trout., Night sampllng
iwas the more efficient method of electrofishing for
‘rainbow trout and brown trout in the slow-moving
.water that characterized the sites. Approximately
three times more rainbow and brown trout were
‘captured during the night sampling. Comparisons of
I1ength frequencies between matched day and night
‘samples indicated only minor differences for both
'species.

Scales from .957 rainbow trout were read for
‘age-growth analysis. Samples were dry mounted on
glass microscope 'slides and a glass coverslip was
‘taped in placé over the scales. All scales were
‘magnified 50.3 times and projected onto a Houston
Hipad DT1lA digitizing pad. Measurements were

taken along the median anterior radius from the
direc:lv

annulus. These data wers
L0 an "ch‘ micy
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1" Condition factors were caleculated to assess

ssible changes between 1977 and 1987 samples.
'SuQVLVal rates were calculated from tHe freaquency
iof fish in age classes, as detérminad by scale

‘analvsls The Helncke method, which %oes not -
requlre as much strenguh in the age determinations

‘of ithe older ages as does the cateh curve (Rlcker
l1975), was used to calculate surv1val (8).
i ' Angler Effort and Catch

Creel census. was conducted for qhé'entire-

anéling season from late May through Ndvember 1987
in|the same sections surveyed in 1977.  We'
pacterned our creel census after the one conductad

by Thurow (1978), but used the clustef method with

three counts per day as opposed to the four that

*Thurow utilized. The days and count tlmes were

.selected at random using a random numoer generator.

Counts were done on two weekdays and two weekend

days in each 1l4-day 1nterval All ho%ldays were
counted, with the exception of Thanksgiving Day.

The count schedule was reduced to. one weekend day

ané two waekdays after Labor Day weekend.

| ) ‘ '

i ‘1 Angler effort was estimated. uslng the method
used in 1977, where angler effort for each interva
is) XUD(H) + XqWEH), with . b

N o

X1 (X) = or the mean number‘of_aﬁglérs:

- | I'
' ‘ Xl = total anglers counted on wée"-cends

total number. of counts

“‘ . . .' . TR . ‘-.._ Y
? X = total analers counted on weekdavs

P . total number of counts

WD = The total number of Weekdays in the -
i ‘ ' . interval.

seasons on Sllver Creek Id

% - Study site L
P a and . -t wild trout
 eeee.  _sample period rainbow  brown .

\
\ .
‘ Section GC&R .
i Apr, Jul, & e T

! Nov 1976 57 0
' . | -

3 Jul & Oct 1986, 1
b , May 1987 80 | 6

; ! : : !

! - Section GR !

O Apr, Jul, & \
.s ; ‘Nov 1976 65| 0

‘ Jul & Ocr 1986, |
108" 621 34

|

\

1

1

WE = The total number of weekend days in the
intérval.

H = The mean daylight hours per interval,
taken from the sunrise and sunset
timetable for Twin Falls, Idaho.

The same proced@re was utilized for holiday. counts.

Angler catéh and harvest information was

.calculated for éach interval from the interview
.dava, Catch per hour and harvest per hour were

estimated by dividing the total number of hours
fished (from interviews) by the total number of

fish captured or harvested for that interval. The
éresultang values were then multiplied by the total

estimated hours of effort for that interval to

.calculate the estimated catch and harvest.

RESULTS

Fish Populations
Species Composition

For fish lbnger than 100 mm, the .proportion of
:wild rainbow trout captured by electrofishing
within Section C&R increased from 57% im 1976 to
:80% in 1986-87 (Table 1). Hatchery rainbow trout
raccounted for 1% of the numbers in 1976, and fish
:that escaped from the Hayspur Hatchery comprised

.ithat same. percentage in 1986-87. Mountain

‘whitefish made up 40% of the 1976 sample but only
i8% in 1986-87: | We are uncertain whether this

lichange“iS'due to a reduction in density of

_brook

iwhitefish‘or an increase in trout. Brown trout,
iwhich were first observed on the Conservancy

Table 1, --SPEClES comp051tlon in percent of total cateh of game fish
captured by electroflshlng during the 1976 and the 1986-87 field
aho. Data for 1976 from Thurow (1978).

hatchery . mountain sample
w-.rainbow . . whitefish size
1 40 504
1- ‘ 8 1220
28 & 199
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.ulatlon in the C&R section in 1986- 87‘

{
}

I

"|Section C&R exceeded 400 mm (Thurow 1978).

}

lncreased to 6% of th@ flsh
Brook

Preserve in’ 1981

ut increased from: 2% to 5%. .
| ‘

iIn Section GR, the proportion of w11d-fainbow

troﬁt decreased slightly from 65% in 1976 to 62% in.

l986w87 Hatchery rainbow trout .stocked in the’

seetxon made up 28% of the 1976 sample. | Hatchery
escapees accounted for 3% in 1986-87. Brown trout
inerdased from zéro in 1976 to 34% of the
popuﬂatlon in the GR section in 1986- 87ﬂ

| .

Size |Composition
|In the summer and fall of 1976, 3% pf the
raln§ow trout collectaed by electrofishing in
In
1986‘ 163 and 23% of the electrofishing sample
‘consisted of this size class in summer and fall,
respectlvely (Table 2). There was a. con51stent1y
hlgher percentage of rainbow troéut 1onger than 400
mm ln each of the 1986 and 1987 samples for the
upper site of Section C&R as compared w1th the 1977
sample ‘

‘Sectlon GR had a lower percentage Jf ralnbow
trout longer-than 400 mm in 1986-87 than did
Sectlon ,C&R, but the latter did show an increase
from| 1977 The 1argest percentage, 1l4%, occurred
in the fall of 1986.' In fall 1977, 4% cf the
ralnbow trout there were over 400 mm ln‘length

fSeventeep percent of the brown tro&t . .
electrofished in Section C&R exceeded 500 mm in
length although about three-fourths.of the fish

were | smaller than 300 mm. Samples for %ectlon GR

_ were domlnated by_large fish. The. summer,lQBG,mfall_g.“__

1986‘ and spring 1987 samples had 23, 33 "and 25%
,of brown trout greater than SOmem in léngth

respectlvely

Table 2. --Length frequencxes of ralnbow trout in catch-and-release

periods.
.consistently exceeded thar of rainbow trout, brown

Trout Density and Biomass

Estimates of wild rainbew trout density for
fish longer than lOO mm were generally at the level
of 200-300 flsh/hectare in both sections (Table 3).
Densities increased in spring 1987 due to full
fecruitment to our sampling gear of yearling trout
and, in the C&R Section, an apparent influx of fish
that had reared uéspream.

Brown trout |densities were generally 20-40
fish/hectare (Table' 3). The upper site in Section
GR experienced a substantial increase in the
concentration of Brown trout in the fall of 1986,
.with densities increasing from 30.to 189 brown
trout/hectare from the summer to the fall as fish
congregated for spawning.

The highest rainbow trout biomass, 169.6
kg/hectare, was estimated for the upper site in

‘Section C&R in the spring of 1987 (Table 4).
;Section C&R maintained a rainbow trout biomass

twice or more of that of Section GR at all sample
Because mean weight of brown trout

thg upper site of Section GR often
or exceedad, the biomass of rainbow

trout biomass in
was similar to;-
trout.

Age and Growtn

In 1976- 77 back-caleulated length of rainbow
trout at ages l-4 was consistently greater at
Section GR than at Section C&R (Table 5). -Ten
‘years later, length at ages 1-4 on Section C&R
increased by 5-14 mm (not statistically .
significant);-and length in Section GR was less
than in 1976-77 (change significant for age-1
fish)

H

and general regulatlons sections of Silver Creek in; 11977

. : (data from Thurow 1978) and 1986-87.

Values shown-are

percentages of the electrofishing samples for each sectlon

: b Length class in mllllmeters Sample
Study site ’ .Date . 100-199 200-299 300-399f“400-499 »>500 size
. i . -
i ‘Section C&R _
| Fall‘l972 .- 26 37 34 3‘ 0 202
Summer 1986 - 37 . 28 19 16 0 234
" Fall 1986 40 20 17 23 Q 180
| - Spring 1986 48 18 2 11 0 530
% Section GR .
. i ) Fall 1977 22 50 24 4 0 105
.§ * Summer 1986 66 10 20 4 0 50
: Fall 1986° 11 33 22 13 1 71
Spring 1986 53 7 25 S 0 236
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Table 3.-wDensity.escimakes (fish/hectare) for wild rainbow trout and
brown trout >100 mm' in Silver Creek study sections, values in
parentheses are 95% confidence limits. ‘

o o “i:

|

: : ‘ Area, - i Rainbow trout - Brown trout
Study site’ . hectares Summer 86 Fall 86 Spring 86 Summer 86| Fall 86 Spring 86
|
Section C&R A ‘
upper ‘ 2.9 - . 305‘ . 281 804 _a _a 44
(197- A69) (185- 423) (615-1048) ‘ (22-88)
lower 6.6 253, - 4
: (161-392) (2-7)
Section GR . | -
upper 2.0 172, _.a 323 30 189 44
1 } (97-294) . (235-443) (19-47) :‘(114-309) (33-57)
lover 1.4 . 234 | _a
‘ (111-4?1)
N ‘

—2 insufficient recapturés for valid estimate

| . ' \

)
] H .
I " No raimbow trout older than age 4 ware 3 Brown trout mean length at age was

collekted in the 1976-77 studv ' ‘Samples.collected ;substantially higher than that of rainbow trout in
Iin l9ﬁ6 and 1987 from both sections showed an- | o respective sections. In Section GR, mean length at
additional age class, with a total of fourteen age- age 1 was 157 mm, as compared with 122 mm for

leferences in condltlon factors of rainbow
trout‘between 1977 _and 1987 samples (Table 6) and -
between sectlons in 1987, were not significant
u51ng‘the Mann- -Whitney test and lengch welght -
regreSSLOn analysis. :

inbow trout captured in both years. |In ‘Section. rainbow trout. For all ages, brown trout were

i -
l three age-5 fish were found in the’ sprlng 1987 Jarger than rainbow trout of the same age. Also,
sample only. - i S . o . brown trout exhibited greater longevity than
‘ - ST e T L - ——rainbow trout; -attaining a maximum of 7 years.

i

i : ;
Table 4.--Estimates of blomass (kxlograms/hectare) based on densities

and aversdge we1ght‘of rainbow and brown trout larger than 100 mm
in Silver Creek. Values in parentheses are 95% confldence

, limits.
: ‘ . Rainbow trout ‘ Brown' trout
Study site  Summer 86 : ‘QFal% 86 Spring -87 Summer .86 Fall 86  Spring 86
D | .
Section C&R : : )
. upper 79.3 84, 6 : 169.6 _a _a 23.7
(51.2-121.9) (55 7\127 .3) (129.8-221.1) B : (10.8-47.4)
lover = 105.8 | : 3.8

(67.3-196,0) (1.9-6.6)

Section GR . ‘
upper 31.0 4 55,9 29.0 205 33.0

\

\

(17.5-32.9) (40.7-76.6) (18.4-43.6)(123.9-335.9)(24.7-42.7)
lower 40,5 3 _a
(19.2-78.0) ;



Table S.--Back- calculated 1engths for rainbow trout in Silver

~ Creek in 1976-77 dnd 1986-87.

Asterisk denotes a SLEnlflcant;

* difference between samples using a two sample t-test (P <

0.05).
per age class is given in parentheses.

Study site
and source -

' Section C&R

1976-77

Oct 1986 and

May 1987
Section GR
1976-77

Oct 1986 a
May 1987

-
.

nd

.Data for 1976-77 from Thurow (1978).

ASémpﬂe‘
size

77 |

505

© 52

2

56

Number of fish

Estimated length at

112(13)

126(262)

139(9)*

 122(133)%

-

2

208(27)

213(69)

212(26)

205(47)

3
280(24)

294(79)
297(9)

268(36)

age, mm

349(3)

:358(81)

361(8)

347(37)

Table 6. -—Condltlon factors (K). of Sllver Creek rainbow trout for

1976-77 (from Thurow 1978) and 1986-87 sampling periods.

and

Fall
<200 mm
200-299
300-380
' >380 mm

Spring
<200 mm
‘. 200-299
300-380
>380 mm

VSection GR

Fall
<200 mm
200-299
) 300-380
. >380 mm

Spring
<200. mm
200-299
300-380
>380" mm

: “Saﬁpling period -

“Tsize classes.’

Section C&R . -

mn
mm

 Mean condition factor
2:1986-87

2197677

SO

O

N ReoNel

0%

o -

. O O W
e ——— -GN

.00

o1

OO
o
—

o
=

.10
.11
.05
.04

.

.91
.98
.96
.03

= OO

S T S S o]

ANy Oh

>

00

Sample size

1976-77 1986-87

32
33
18
52

[ 244

94
67

37
14
11

94
35
43
10

389(14)

426(3)
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angling seasons.

|

i ) .

\ ‘ ~ Study
L

Surface
| section area (hectare) 1977,
| o ‘A. -
| Section C&R  13.1 7,772
| . .
. 1 ‘
! Section GR ' 22.2 11,963
Total 35.3 19,735

~ iMortality

H I }

i 1 Annual mortality of adult rainbow trout age 3

H
' ]

" iand older was reduced in both sections in 1986-87

"durlng the 1987 season (Table 8).

.from that of 1977.. Annual mortality (A) in our
study ranged from 0.44 to 0.53 for vaqlous time
‘lntervals in Section GC&R, a decrease from 0.67 in

l1977 :

) \
¥ o ‘ |
: ‘} For Section GR, both 1986 and 198@ annual
nmortallty estimates (0.67 and 0.42, respectively)

re also less than the 0.72 value de?ermlned in

77. The exploitation rate (E) of age 3 and older

ralnbow trout there was 0. 38

Angler Effort and Cacch

! ‘Total angllng effort for the two sectlons of
Silver Creek inereased slightly from 1977 to 1987,
lfrom 19,735 to 20,931 hours (Table 7). The"
Idlscrlbutlon of effort changed dramatlcally,
ho&ever with that'of Section C&R neafly doubling
'(to 1, llO h/hectare) .and that of Sectlon GR
decrea51ng by nearly half to about 290 h/hectare

\ ‘ 1 :

5 i Catch rates for rainbow trout ln\Sectlon C&R
lnc_eased from 1,13 fishy/h in 1977 to [1.81 fish/h
Catch rates of
trouc > 300 mm increased from 0.42 flsh/h in 1977

|  seasons,

o

i Study 1977

‘i section rainbow

!

i .
. Section CSR 8,803 (1.13)

| g

| SQC;;OH GR ‘ 2. (\ 28

(€]

rainbow

26,213 (1.81)

[<7]
[s39

. as_compared WLtH 37% in 1977 (Table 9).

j : TéBie 7.--Total_estiqated effort on Silver Creek for the 1977 and 1987
. Data for 1977 from Thurow (1978).

Total estimated
affort. hours

‘hours/hectare

1987 1977 1987
14,514 594 1,110
!

6,417 538 289
20,931

to 0.74 in 1987. The increase in catch rate and
effort resulted in a threefold increase in
;estimated number of rainbow trout caught from 8,803
‘in 1977, the first year of catch-and- rcleasa, to
:26 213 in 1987 cTable .

] . .
i The length‘frequency (based on angler recall)
lof angler-caught rainbow trout in Section C&R was
isimilar to that igenerated from electrofishing
isaﬁplesAfor trout up to 400 mm. For fish over 400
‘mm, however, anglers captured a smaller fraction
(9%) in the section than did electrofishing (19%).

.(There was no substantial change in size of rainbow
-trout caught by langlers in the 10 year periocd; fish

longer than 300 'mm comprised 41% of the 1987 catch,
Brown
trout and brook trout in Section C&R comprised 8%
iand 2.5% of the‘catch respectlvely

‘ —_—maa e

i
| .
f In Sectlon\GR the proportion of fly fishermen
increased from 38% in 1977 to 61l% (38% bait and 1%
lures) in-1987. "Only 28% of fish caught in Section
3 in 1977 were. w11d rainbow. trout, as compared to
86% in 1987 (Table 8). The total catch rate for
rainbow trout in Section GR increased.over the last

18 years from 0,24 fish/h in 1977 to 1.38 flsh/h in
87.

Table 8. --“Estlmated catch of rainbaw trout in the 1977 (from
Thurow 1978) .and for all trout species the 1987 ‘angling
Catch rates (fish/h) are in parentheses. °

1987
"brown brook
1,221 (0,08) 688 (0.05)
(1.28) 1,355 (0.21) 141 (C.0M)



?

1877 and 1987 angling seasons.

~fish.

Table 9.--Mean lengtchs oE angler-caught wild rainbow crout and
percentages of the lcatch that exceeded 300 mm and 400 um for the

Data from section C&R from

angler recall and from section GR from measurements of harvested

_ Data for 19%7 from Thureow (1978). i

| _ : l .

| _ | 1477 | 1987

| Stream mean % >) % > sample mean . % > % > sample
3 section ' length, mm 300. 400 mm size  length, mm 300 mm 400 mm size
| | 1 R

| Section C&R . 285 7. 8 893 255 41 9 - 1188
‘Y. Section GR 280 L4, 8 146 286 49 6 55

|
ol
.
\ .
H ‘The proportion of rainbow trout ex?aedlng 300 -
| mm harvested by anglers in Section GR also
1ncreased from 44% to 49% during the ten years
I(Tuble 9). Our creel census. ‘indicated that: 15% of
ithe Fulnbow trout caughc (regardless of]whether
thav wers released or harvested) in Sectlon GR were
larger than 300 mm in 1987. Harvest rates of
raxnbow trout in the section have almost doubled
.sznce 1977, from 0.16 to 0.28 fLsh/h The number of
. ': rainbow trout harvestad in 1987 decreaséd slightly
1‘805 from 1,924 'fish in 1977, due to the
" Quctlon in. effort ‘and an increase in the
rcentage of rainbow trout released from 32 to
80%) : S ) ; ‘

L o |
i

|
i

xthe catch ln 1987. The total estimated catch

—--durlng the.season was 1,356 brown trout ~of whlch e

an estlmatad 437 were harvested ', w

| _ _
[
\ DISCUSSION -

% In evaluating the effects of catch-and-release
iregulations on Silver Creek, both biological and
socaologlcal changes  may be evaluated.. .The former
-would be reflected in a responseé. of the fish
populatlons and the latter would be eVldent in the
;flshexy
! ! ' .

. . ‘ _ ) o
; Our study demonstrates sociological changes in
ithe ! past decade that were much: sttongef than the
blologlcal changes. Although angler effort on
Silver Creek as a whole has remained quite similar
51nce 1977, effort in the catch-and- release section
has,mole than doubled. This increase is. mot solely
due to an increase in nonresident use, }as little
chunge in residence of anglars occurred (Riehle et
al. 11088) Effort in the section thac}contxnuad
under general regulations declined by nearly half,
.\5 dacline was unfortunate from a rasearch
-spective because it confounded analysis of trout

population dymamics in that section.
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i
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[ Brown trout in Sectlon GR: account@d for 13% of o

. ‘ _
the electrofishing sample and in the catch,

‘possible exceptionm,,

and the

These indicators, with one
suggest success in the catch-

‘angler catch rate;

Eand release portion of Silver Creek during the past
‘ten years of specxal regulations.

Because our evaluatlon depends upon point
restimates made at the beginning and end of the
interval and not perlodlcally through it, drastic
\fluctuatlons in population levels caused by
IEYtrlnSlC factors such as floods and droughts could
‘mask any effects of regulation change. As a
‘spring-fed system, Silver Creek is largely immune
:from those effects and, we believe, its population
Adynamlcs are similar to those in spring. streams

‘such as Lawrence Creek, Wisconsin, where trout

Epopulations remained relatively stable over a
;number of years (Hunt 1974 -and 1976).

One important question that this study cannot
definitively address is whether the number of
rainbow trout, especially the number of large
itrout, has increased during the period in either
study'section $ince no population estimates using
electroflshlng were made in the 1976 and 1977 field
iseasons, only infersnce based on catch rates is
’possible and this requires the assumptions that
\angler ability and susceptibility of trout to
capture have not, changed in the 10-year period., If
‘that is the case, rainbow trout populations in the
.catch-and-release section may have increased at a
level commensura&é with the 160% increase in catch
‘rate, and those in the general regulation section
‘may also have idcreased, as discussed below. -

Ralnbow tr&ut in the 400-499 mm size class in
'the catch-and-release section increased from 3% to
123% of the electrofishing sample.. An increase in
'size in the- angler catch was not evident. One
possible explanation is that the larger trout were
‘Pecoming less vulnerable to repeated hooking. Our
‘data indicate tﬁat on average, each rainbow trout
was captured about three times duLlng each angling
season (Riehle &t al. 1988). Another possible
explanation is that largav rainbow trout were

senfichins,
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co 2lend
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The . lncrease in the preportion of larger fish-
in the populatlon appears to reflect éhanges in
orh growth and survival, We found aidecrease by
about: one-third in total annual morta¥1ry for
lralnbow trout of ages 3 and older. A |similar
reductlon in summer season mortality (O 47-0,50 in
‘a catch-and- release areaz and 0.71 in a general
.regulutlons area) has been documented for rainbow
itrout in the Madison River of Montana\(Vanent
.1980) In the Big Wood River of Idahg, annual
mortallty rates for rainbow trout were 0.70 in a
caccH and-release area and 0.76-0.78 in a general
regulatlons area (Thurow 1988). From|thase and
.other studies, it is becoming evident that total
'annual mortalities over 40% may be typical for’
ralnbow trout in catch-and-release fisheries.
There ‘are several possible reasons for .this.
suggested by Thurow (1988), is that natural
mortallry is elevated in a compensatory manner over
that of a population where harvest is |substantial.
Other possibilities are that mortallty from hooking
may be greater than expected and/or the impacts of
repeated hooking may be synerglstlc 1

One,

L |
‘i The presence of age-5+ ralnbow tyout in the

‘Sllver Creek population in 1986-87 reflects the
iticrease in survival. Increases in longevity among
salmonids -protected by .catch-and-release
regulatlons have been documented in studles by
Johnson and Bjornn (1978), Vincent (1980), and
Jones 1(1985). _ ‘ \

E Growth of rainbow trout in the cakch and-

release section of Silver Creek has lnkreased from
The increase,
{stdnlstlcally significant, may’be blologlcally
SLgniflcant
|frdm the protectlon afforded to fast grow1ng
lndiVLduals assuming that these individuals would
have otherwise been harvested, or may reflect a
re&uctlon of hatchery catchable ralnbow trout from
ntha section. Vincent (1987) found an 1ﬁcrease in
grow:h of wild brown trout in 0“Dell Cﬁeek
Montana, after the ‘elimination of hatchery -
catchable plantings. An ongo;ng_progrbm of The
Nature Conservancy to reduce sediment 'input from

.the\upper tributaries may have also increased the

productivity of Silver Creek and. increased trout
growth

| The moderate response of Silver Creek rainbow
trout to special regulations may be due to inherent
‘characteristics of the stock. As discussed by
Thurow (1978), random introductions over the past
80 years of Fish from numerous hatcherles have
,altered the genetic makeup of the orlglnal MeCloud
Rlver stoek establlshed in the nineteeth century.
!\ \
: } The rainbow trout population in the general
ruqulatlons section has also shown mexovement over
the\lust 10 years. Total annual morrallty of age-3

‘oldex fish has fallen to a degree similar to

Gt in the catch- and release SBCCLOH,!und a few
raintow trout! were prasent. A’rmou.ﬂ growth
ined 5§nua larz, beﬂT 1 gsmall
B
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“hara has

although not

increases in growth may have ogceurred -

increase in the}percentage of fish exceeding 399 mm
in length. The probable cause of these changes 'is
‘the 46% decrease in angler effort and the

-substantial increase in the percentage of fish

raleased. Harvgst of rainbow trout was reducsd by
37% from 1977. . Another possibility, which also
influenced the reduction in effort, is the
cessation of rainbow trout stocking.. ‘During the
1976 and 1977 shudy years, approximately 12,000
icatchable-sized, ralnbow trout were planted in the

sectlcn

The number iof raimbow trout caught by anglers
in the general regulatlons section has tripled and
the cateh rate has increased nearly six-fold in the
interval. Although ‘the percentage of fish released’
thas increased to 80% of that caught, the fishery
contlnues to prov1de substantial harvest. We found
‘that in 1987, anglers harvested an estimated 41%
'and 28% of the rainbow trout present in the spring
that exceeded 300 and 400 mm, respectively.

Considering that in 1977 brown trout were mot
found above the Picabo Bridge, the brown trout
population has made strong advances in the ten
'years. Few anglers were successful in catching
them. A few successful anglers fished at nignt,
land they were probably not adequately covered in
the interviews, but too few trips were involved to
iaffect the harvest values. Brown trout in the
catch-and- release area have become more than a.
movelty. Alchough few brown trout were caught by
ianglers, .electrofishing and snorkel surveys in the
lupper portion. of the section indicate a relatively °
hHigh density” of‘Juvenlle brown trout. With
undereut banks:‘brushy submerged and overhead
cover, ‘and deep pools the habitat there is well
suited for brown trout, and the population should
lcontinue to expand. .
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