Objective 3: Determine the population size and distribution of castern brook

in Salmon Creek Reservoir.

ABSTRACT

The populaiion siie and distribution of brook ffout; Salvelinus fontinalis
(Mitchill); was determined in Salmon Creek Reservoir near Juneau. Mark/
recapture tgéhniques estimated the populatioﬁ_to be 1,250 fish. ‘Thisheétimatc
ranges from 1,042 to 1,562 at the 95% confidence Jevel. Fish were .f;
concentrated in the shallow areas of the lake.  CatchAper unit efforf'(CPUE)
of 218 traps set in water shallower than 6 m was 1.40 fish/trap, while -
CPUE of 122 traps set deeper than 6 m was 0.82 fish/trap. Of &he shallow
trap sets.those set in areas of rockslides or rocky substrate produced the
highest Fatches. The average condition factor of.fish'sampled wés.1;06;
indicating no.sign of stunting or overpopulation.- The 1ength«we;ght
relationship of these brook trout was computed to be 1n W = -11;29 +

2.97 1n L where W = total weight in grams and L = fork length in millimeters.

- The coefficient of determination (rz) for this curve was 0.98.

BACKGROUND

Salmon Creek Dam and Reservoir are located 3 miles (4.8 km) upstream from
the mouth of Salmon Creek. The dam, located at 58°20'30" N latitude,.
134924'20" W longitude, is a concrete arch structure which was completed

in 1915 for the Gastineau Mining Company. Salmon Creek Reservoir is about
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1.2 miles (1.9 km) long and at the widest point ibout 0.3 miles (0.5 km)
wide. Drainage area behind the dam is 4.3 r_niles2 (11.2 ki?). The present
total capacity of the reservoir is 17,585 acre feét (21.7 hm3) with surface

area of 192 acres (0.87 kmz).(Balding, 1974).

Brook trout, Salvelinus fontinalis (Mitchell), fingerlings'were'originally

planted in Salmon Creek Reservoir in 12]§ by Joe Sprague of Juneau. The
original stock was obtained as eyed eggs from a hatchery'in Leadville, Colorado;
In 1927 the reservoir was again stocked with 13,150 brooﬁ trout. Thevlgtér _ |
plant was very successful énd produced excellent fishing during;the 1?30'5.

The fishery has declined and fluctuated since thét time. ‘Possible céLses-
include excessive winter drawdown of the reservoir and a change in type and

abundance of food orgaﬂisms.

The resérvoirAreéeives moderate fishing pressure du:iné the summer ﬁonths
and has providéd good ice fishing during the wintef. Results from a
voluntary report boxllocated on the Salmon Creek trail during the period
May 22 through August 30, 1960, revealed a catch.rate of 1,6 fish per hour

(Baade, 1961).

The daily bag and possession limit for Salmon Creék.Resérvoir was 30 fish
pfior to March 1975, while the normal daily limit was 15 fish.: After
March 1976 the normal daily limit was reduced from 15 to-lO'fish, and the
double daily limit for Salmon Creek Reservoir wasieliminated. This
reduction caused considerable public and political pressure to again

increase the Salmon Creek Reservoir daily bag limit. On January 9, 1976,



]
an cmergency regdlation went into effect for a 120-day period. This
temporary regulation again allowed a double daily limit (20 fish) in

Salmon Creek Reservoir.

After the adverse reaction to the reduced bag 1limit the Sport Fish Division
jnitiated a research program to evaluate the size and distribution of

brook trout in Salmon Creek Reservoir. This report serves as a summary of

that research.

RECOMMENDATIONS

Management

It is recommended that the daily bag and possession limits for brook trout
in Salmon Creek Reservoif_not be increased. The.daily bag limit should be
no higher than 10 fish and the possession limit no greatér than two daily
bag limits. ‘

‘TECHNIQUES USED

Spacial Abundance and Distribution of Brook Trout

Spacial distribution and abundance of brook trout was determined by
capthring fish in minnow traps baited with salmon roe and employing

‘mark/recapture ratios.




Fish samples were taken using standard commercial minnow traps and modified
minnow traps. Modified minnow traps were 36 inches (91.4 mm) long énd

16 inc;es (40.6 cm) diameter with entrance fungeié having aperture'of 2 inches
(5.1 mm) on either end. Minnow traps were fished systematically throughout

the lake so 211 areas were sampled.

During-the period June 15 thrOugh July 16 all fish captured in the_larger
minnow traps were marked with an upper.lébe caudal clip. During this
initial marking periﬁd a multiple census (Schnabel type) wa$ conducted.

No fish were removed from fhe population. . i - f
Aftef marked fish had distributed themselves thréughout the iake”for

7 weeks another sampling and marking effort was expended froﬁvSepfember.S
through Séptember 25. Fish were marked with a lower lobe caudal clip. Upon
completion of.t;ap sampling a sample was taken with gill nets to assufe
ihat.sampling ﬁith traps was not missing'a segment of the pbpulati&n. |
Population estimates'and ranges were calculated by the Schnabgl‘and

Schumacher methods.

An aitempt was made to captﬁre and mark small rearing fish ip the inlets
and around the shoreline with commercial minnow traps. Commerciai minnow
traps were fished in strings from long lines in shallow water neaf tﬁev:
shoreline. All fish so captured were marked with an adipose clip in an

attempt to enumerate this segment of the population.




Length Frequency, Growth, Condition Factor, and Food llabits

The length of fish captured in all traps was recorded as fork length after
fish were anesthetized with MS-222. Length measurements'were taken

throughout the study period.

Growth rate of fish was determined from fish sampled at the end of the
study period. Otoliths were taken from gill-net caught fish and preserved

for later analyses.

.
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Condition factor of fish was determined from total length and weight of

fish captured in gill nets.

Food habits -of brook trout were determined from trép and net caught fish.
Traps used tolgatch fish for stomach samples had the bait eggs in

containers so fish could not eat fhe bait. Stomach cbntents were preserved‘»
in 70% ETOH for laborétory idéntification. Laboratory analysis consisted;_

of identifying and counting organisms.

Zooplankton

Zooplankton were collected by making duplicate vertical tows ffom 100 m with
each of two nets. Nets used were 0.5 m diameter and 3 m long. Straining
cloth of the No. 10 Nitex net had apefﬁure of 153 microns and 45% open area,
while the No. 20 Nitex net had aperture gf 80 microns and 35% open area.
Plankton were identified and counted. Dry and ash weight of.plahkton vere
determined gravimetrically. Efficiency of nets>was not accountéd'for in

calculations.



RESULTS

Abundance and Spacial Distribuion of Brook Tfout

‘Brook trout were captured and marked during the periods June.17 throﬁgh

July 16 and September 8 through September 25. 'A Schumacher;Eschmeyef (1943)
population estimate and associated data are presented in Table 1. The: |
population estimate of brook trout captured by traps was 1,250. This
population estimate at the 95% confidence levei falls within the range of -
1,042 to 1,562 individuals. The Schnabel population estimatg calculatfé

Id

from trap data was very comparable at 1,149 fish (Table 2).

Another Schumacher-Eschmeyer population estimate was calculatgd.using both

trap and gill-net data (Table 1).

This estimate of 1,476 is higher because one of the gill nets did not
» capture any marked fish. The range of this population estimate at the

95% confidence level varies from 1,200 to 1,916.

A population estimate of small rearing fish (S50 to 90 mm) was not possiBle.
No fish were captured in the iﬁlet streams. Récaptures of adipose-ciippe&
fish marked from the commercial minnow traps set around the shoreline. were

insignificant.

The population of brook trout in Salmon Creek Reservoir is distributed
throughout the benthic area but is more concentrated above 6 m. Traps
vere not fished in the pelagial area of the lake because of the difficulty

in anchoring suspended traps.
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Table 2. Estimation of brook trout population by Schnabel method,
Salmon Creek Reservoir, 1976. )

_ 5 =(CeMe)
Date Cc Re M M R CtMr =(C¢Mt) N=R+1
June 17 5 0 5 0 0 0 0 0
18 8 0 8 5 0 40 40 0
22 2 0 2 13 o 26 66 0
24 4 0 4 15 O 60 126 0
25 13 0 13 19 0 247 373 0
July 8 13 3 10 32 3 416 789 i 263
9 17 1 16 42 4 714 1,503 , 376
12 18 3 15 58 7 1,044 2,547 . 364
13 .6 0 6 73 7 438 2,985 - 426
14 2 0 2 79 7 158 - 3,143 449
15 17 2 15 - 81 9 1,377 4,520 - 502
16 19 1 18 96 10 1,824 6,344 634
September 8 49 8 41 114 18 5,586 11,930 663
-9 33 2 31 155 20 5,115 17,045 ° .. 852
10 30 6 24 186 26 5,580 22,625 870
13 19 1 18 210 27 3,990 26,615 986
14 14 4 10 228 31 3,192 29,807 962
15 19 4 15 238 35 4,522 34,329 - 981
16 40 9 31 253 44 - 10,120 44,449 1,010
17 25 5 20 284 49 7,100 51,549 1,052
21 18 3 15 304 52 5,472 . 57,021 1,097
22 16 4 0 319 56 5,104 62,125 1,109
23 18 3 0 315 59 5,670 67,795 1,149

Ct The total sample taken on day t.

Ry The number of recaptures in the sample Ct.

M  The number of fish marked from the sample Ct. | : ,
M; The number of marked fish in the lake when the tth sample is drawn.
R =R¢, the total of recaptures in the experiment. . ‘
N The population present throughout the experiment.
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Conparlson of the map showing bottom contours of Salmon Créck Reservoir
(Floure 1) and the map showing locatlon of trap jocations during the spring
(Figure 2) shows that most spring sets were in deep water. Most sets made
during the fall sampling period (Figure 3)-were'in shallow'water iess than

6 m deep. ‘Catch per unit effort of 218 traps set in water less than 6 m was

1.40 fish/trap. Catch per unit effort of 122 traps set deeper than 6 m was

0.82 fish/trap.

Shallow shoreline sets differed considerably in catch success. Traps set

in areas of rockslides or on rocky substrate produced highex catches than

P

those set along a sandy shoreline.

Length Frequency, Growth, Condition Factor, and Food Habits

The length frequency of brook trout captured in Salmon Creek Reservomr is .i
shown in Flgure 4. The most abundant size class captured were 230 to 239 mn.
Over 10% of all fish captured were in this size group. This corresponds
with an estlmated age of 5.5 to 6 years old (Table 3). The longeat fish

captured~was 301 mm and was 9 years old.

The length-weight relationship of brook trout in Salmon Creek Reservoir

is repfesented by the exponential curve 1n W = -11.29 + 2.97 1n L vhere

. W = total weight in grams and L = fork length in millimeters. The goeffibient

of determination (r2) for this curve was computed to be 0.98. This length-
weight relationship with ages of brook trout are portrayed grabhicaily in

Figure 5.




- *{pL61 ‘Burpred Eo._ﬂwu ITOAXDSOY ¥09I) ucuies o dew Inojuod wo3zog ‘T dandTd

PRTTIN




‘9L61 ‘91 LAInp

- /1 eunf ‘XTOAXDS9Y }9ox) ucwles ‘AT9ATINOSSUOD paxdqumu

suot3es0r 39S dex]

R4

sandtd

vt
/)f
‘.

s

133

) 1e W o punoj~p9 Je 13§ desf Juowommma=

sfesy Mouuily  YEXXLIRNIAXIE

00t

002

o1

-

o0

oo O

009

v

0

it

(1))

i

satsann

s

L

[{Y)




.onmﬁ.;man zoquazdes »u.mo?ﬂmmom Y9919 uowies ‘AI9ATINOISUOD wmaanss:.mnoﬂnooﬂ a9s dexl ‘¢ aandty

.
.

S -

“ ,

we o st 0

LI |

0y or T Y Y r T
BN 124 ST G S A 1 ) ]

1aupg Bupguig



Lan]
i

10

60£-008
662-052
632-037

6LZT-0LT

592092
652-052
Grz-0ve
652-052
622-022
612-012
602-002
661-061
681-081
6LT-0LT
691-091
651-0S1

6v1=0PT .

6£1-0¢€T
6Z1-021
6I1-0T1T

- 60T-00T

&~

9oUdIINDDY 3USDIIJ

O

66
68
6L
69

6s

-06
=08
=0L
=09

=08

Fork Length of Fish (mm)

Percent occurrence of brook trout captured by 10 mm increment,

Salmon Creek Reservoir, 1976.

Figure 4.



Table 3. Total length* of brook trout by age class, Salmon Creek Reservoir,

1976. .

Age Number X.Length (mm) Range (mm) Standard Deviation (min)

1 1 59 | |

2 1 117 |

3 8 168 160-182 8

4 12 191 151-228 o 29

5 11 226 202-289 . 24

6 15 240 :V214;263 1z

7 9 253 229-283 | 16 f/

8 3 263 . 245-278 16

9 1 1301

*Total len:gth = 1.03 x fork length.
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Figure 5. Length-weight-age relationship of brook trout in Salmon Creek

reservoir, 1976.




The mean condition factor of 67 fish from throughout the length range of
fish sampled was 1.06, the range of condition factors was’ 0.61 to 1.26, and

the standard deviation was 0.11.

The condition factor of brook trout by age class is présented.in Table 4.

These condition factors ranged from 0.97 to 1.13.

Food habits of brook trout varied widely by individual and ptoﬁably reflect

availability (TableVS).

Y
.

Zooplankton

o

Zooplankton analyses from Salmon Creek Reservoir are presented in Table 6.
The most ‘abundant organisms were rotifers. Daphnia sp. were by far the most
abundant of the larger crustaceans.

DISCUSSION

Abundéncé and Distribution of Brook Trout

The population of catchable brook trout in Salmon Creek Reservoir is much
lower than originally suspected. The population was estimated to be 1,042
to 1,562 at the 95% confidence level. No population estimate of rearing
fish (50 to 90 mm) was possible, as few marked fish were reéaptufed, A
populafion of this size doeS not justify a relaxed bag limit. If any

adjuétment to the limit were warranted, it would be a reduction. I do not-
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Table 4. Condition factor (K)* of brook trout by age class, Salmon Creek
Reservoir, September 22-25, 1976.

Mean Total Mean Total Condition Factor

Age Number Length (mm) . Weight (g)  Mean Range .
1 1 59 2 |
2 1 117 ' 18 1.12
3 8 168 - 50 1,04 0,61~1.zo__‘
s 12 191 81 1{11: ©0.95-1,27
5 ST 226 | 135 1.13 0.97-1.23
6 15 240 143 100 0.91-1.17
7 9 253 170 1.03 gf§7-1.23
8 3 263 189 1.04 0.97-1.11
9 1 ' I 309 . 1.13

*K = 100 x weight (g)
Total length (cm)>
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Table 6. Plankton coﬁposition, density (organisms per square meter) and
weight (milligrams per square meter) as collected with No. 10 and
No. 20 Nitex plankton nets, Salmon Creek Reservoir, 1976..

Date

Depth of Tow

Mesh Size

Copepoda
Calanoida
Diaptomus sp.
Cyclopoida
Nauplii

Cladocera
Daphnia sp.
Bosmia sp.
Chyclorus sp.

Rotatoria
Keratella sp.
Asplancha sp.
Kellicottia sp.
Miscellaneous

Dry Weight
-Organic Weight

Ash Weight

- September 14

July 30
45 45
10 20
254 10
764 35
©1,019 0
764 173
0 25
509 15
10,440 - 198,623
7,130 15,278
2,801 61,115
6,875 319,579
16.3 91.7
10,2 76.4
6.1  15.3

41 40

10 20
0 0
0 0

0 255
24,446 8,658
0 /0

1,273 - 0

1,528 829,124

6,111 2,801
1,018 22,816
509 140,564
155.8 ©155.8
130.9- - 134.5
21.4 25.0




feel this is necessary at this time; but if fishing pressure becomes too

great, a reduction should be considered.

The brook trout are distributed throughout the benthic area of the lake but
are much more abundant in the upper 6 m of the water column. They are often
seen feeding on terrestrial drift at the lake's surface. Fish of all sizes

(50 to 300 mm) congregate in shallow rocky areas.

Length Frequency, Growth, Condition Factors, and Food Habits = .

/

£ .
4
r

The largest fish captured was 301 mm (11;8 inches), but the most abundant o

size group is about 235 mm (9.4 inches). These fish are 5 to 7 years old.
Growth in this reservoir is probably retarded partially because of cold-

water temperature and short ice-free periods.

‘A1l fish captured were in healthy condition and had ﬁbfmal céndition faétois.
The mean condition factor was 1.06. This condition factor compares
favorably with other wild populations, as cited iﬁ:Carlander (1969). This
population shows no sign of overpopulation or stunting. Cdnditiqn factor
did not change significantly with agé or length. quroduétion and spawning'

areas in the reservoir may be limited because of water level fluctuations.

Food habits of these brook trout are diversified. Stomach contents analyses-

indicate they eat anything that is available.
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