Volume 16 Study No. G-I-D

RESEARCH PROJECT SEGMENT

State: Alaska Name: Sport Fish Investigations of
Alaska
Project No.: F-9-7 Study Title: INVENTORY AND CATALOGING
Study No.: G-1 Job Title: Inveptory, Cataloging and Popu-
~ lation Sampling og gge Sport
Job No.: G-I-D ish and Sport Fish Waters in

Upper Cook Inlet.
Period Covered: July 1, 1974 to June 30, 1975. |

ABSTRACT

Sixteen lakes were inventoried in the Matanuska-Susitna Valleys for physi-
cal and chemical characteristics. Sampled waters, ranging from 9 to 300
acres in size, were of the bicarbonate type and varied from very soft to
hard. Water analyses gave mean values for Ca, Mg, K and Na of 11.4, 2.4,
0.9 and 2.0 mg/liter, respectively. Bicarbonate, S04 and C1 for these
waters averaged 48.0, 2.5 and 1.9 mg/liter. Correlation coefficients be-
tween various determinations were: conductance and total alkalinity, 0.99;
conductance and total hardness, 0.99; and total hardness and total alkalin-
ity, 0.99. Seasonal thermal and dissolved oxygen patterns are discussed.

Growth and survival as defined by gill net sampling were determined for
stocked game fish in 22 lakes. Mean lengths for Winthrop, Washington rain-
bow trout, Salmo gairdneri, after 5.5 months of lake residency, ranged frem
155-204 wmm; and after 16.5 months of lake residency they ranged from 258-
328 mm. Rainbow trout from Ennis, Montana exhibited poor survival during
their second year of growth. Gill net data are also presented for coho
salmon, Oncorhynchus kisutch, and Arctic grayling, Thymallus arcticus.

Potential use of the morphoedaphic index as an indicator of productivity in :
freshwater lakes is discussed. ‘ . {

Data are presented on selectivity of various type gill nets and electro-
shocking equipment presently being used to evaluate relative growth and
survival rates of game fish in stocked lakes.

Chinook salmon, 0. tshawytscha, escapement surveys were conducted on 15
streams from July 24-Rugust 5, 1974. The 1974 escapement counté were sub-
stantially lower than the 1973 enumerations but were comparable with counts
prior to the high escapements that occurred during 1973.

Foot surveys were conducted on six streams to enumerate spawning coho salmon.

69



RECOMMENDATIONS
Emphasis should be directed toward the following activities:

1. Catalog chemical and physical parameters of lakes in the area and deter-
mine growth and relative survival of salmonids in these waters.

[ %)

livaluate various sampling techniques that are presently employedin the area.

3. Determine chincok and coho salmon escapements in selected streams of the
area and evaluate returns of hatchery chinook to Willow Creek.

4. Ixpand coho salmon research in the Susitna River basin to assess fish
wheels as a method of determining escapements and summarize all existing
data in the Cook Inlet area.

OBJECTIVES

I. To determine and record the environmental characteristics of cer-
tain potential fishery waters of the job area and to develop and
evaluate plans for the enhancement of resident fish stocks.

[ %]

To assist as required in the investigation of public access
status to the area's fishing waters and to make specific..recom-
mendations for selection of sites for segregation.

3. To make recommendations for the proper management of various
sport fish waters in the area and to direct future studies.

TECHNIQUES USED

Techniques for collection and analysis of water samples are identical to those
described by Engel (1974). Water samples were shipped to the U.S. Geological
Survey, Salt Lake City, Utah, where the analytical work was performed follow-
ing procedures described by Brown et. al (1970).

Chemical milliequivalents per liter were computed by multiplying the reported
concentration of the individual constituents, in milligrams per liter by the
reciprocal of their combined weights.

Monofilament gill nets (125'X6') with five mesh sizes were used to collect fish
specimens. Nets were normally set for approximately 24 hrsin each lake. These
gill nets differed in their mesh sizes and monofilament diameters, therefore
catches were segregated to evaluate selectivity of the different net types.

Fish shocking was conducted with a boat mounted electroshocking unit, describ-
ed in detail by Kalb (1974). '

The ape of planted salmonids was determined, when necessary, by examination
of scales pressed between glass slides. Fork lengths were recorded to the

nearest millimeter and weights to the nearest 0.01 1b.

Chinook spawning populations were enumerated by aerial, boat and stream-
bank surveys. Chinook carcasses were measured for fork length and examined
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tor sexoand adipose clips,

Coho spawnriny populations were enumerated by foot surveys within established

tndey areas

A temporary werr was located on Fish Creck immediately downstream from the
Goose Ray-Yasilla Highway culvert. The weir was operated from July 8-Sept-
emher 6 to enumerate all salmon species entering the Fish Creek system. The
weir, constructed by the Commercial Fish Division, was described by Watsjold
f1a74y.

FINDINGS
Limnological Studices
Introduction:

in 12735 a limnological inventory of stocked lakes was initiated by Engel
(19749, with an objective of establishing indices of productivity for lakes
in the Matanuska-Susitna Valleys. During this job segment the inventory was
expanded to include other lakes with management potential. In addition ther-
mal uand dissolved oxygen patterns werc also monitored in several of the 1973
studyv lakes to assess seasonal and yearly variations.

The physical and climatological features of the Matanuska-Susitna Valleys
have been previously described by Engel (1974).

Phvsical Characteristics of the Lakes:

Morphometric features of 16 lakes are presented in Table 1. The lakes range
in surtfaee area from 9 to 300 acres, and from 23'-170' in depth. Byers and
Milo % 1 Lakes have permanent outlets while the others are landlocked or have
mtermittent outlet discharge. All but two lakes, Twelvemile and Wishbone,
sre located on the Valley floors below 850 ft elevation.

Monitoring of monthly temperatures in 11 lakes began in 1973 and was contin-
dod on nine lakes throughout the summer of 1974, Vertical temperature series,
with the Jdate of observation, are shown in Table 2. As was found during the
previous year, lakes deeper than 6 m were thermally stratified for at least

4 portion of the summer

fahos 1n the Palmer arca became ice-free (May 2-6) which was identical to the
vimine of tce-out occurring in 1973, Comparison of surface temperatures re-
vealed oo osimtlar seasonal pattern for all lower elevation lakes (Figure 1).
Stritace temperatures during the 1974 season averaged 2°F-4°F warmer than
these recorded the previous year. A maximum surface temperature of 72°F was

vecorded on Lucille Lake in July. Ice formation on Valley lakes did not
oveur until the first week in November, the latest freeze-up observed during
TOCONT YQATS.,
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Table 1. Morphometric Data for Selected Lakes of the Matanuska-Susitna
Valleys, 1974,

Max tmum

Surtace Depth levation
S peres a0 U location (SM)
Fatk 16 45 100 T17N R2E Sec. 14
duinet o 13 45 100 T17N R1IW Sec. 15
Riarr U 23 100 T17N RIE Sec. 14
i h Rpdee 40 - - 100 T17N RIE Sec. 12
Baiads 58S . 30 100 T17N R1E Sec. 12
Seventeonnt le 1ol 40 650 TI9N R3E Sec. 19
tepka 115 41 550 T24N R4W Sec. 9 and 12
Wishbone 60 25 1,600 TI9N R2E Sec. 24
Byvers 300 170 815 T3IN RSW Sec. 36
Tivee 23 28 350 T25N R4W Sec. 5
Carpentor s 30 140 T16N R4W Sec. 32
rieobo 109 10 208 T18N R5W Sec. 12
Bie No luock 68 40 245 T18N RS5W Sec. 13
Chivhen 138 60 230 T18N RSW Sec. 24
Vreator ag 24 295 T18N R3W Sec. 25
Pwe tvemi 1o 56 35 1,498 T19N R2W Sec. 6
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Higrn tlevation

e Low Elevation lakes” B Lakes*”
o ~ Lower
Depth Matanusxa <haristiansen Longa Johnson Marior Memor Lucille Sevmour Loon Lcnz® Bonnie Ravine

(m 8/5 7/ 30 8/% &/ 7/29 8/6 7/30 7/29 7:08 0 T/2% 7/25 7/25

g 66 64 65 65 £3 66 65 6¢ 66 58 53 58

1 66 64 65 65 65 66 65 66 66 58 58 58

2 65 64 65 65 65 66 65 65 65 58 58 58

3 65 64 65 65 65 66 64 64 64 38 58 58

4 65 64 64 65 63 65 62 64 63 58 58 58

5 65 64 64 64 65 64 60 64 63 58 58 58

6 62 62 63 61 64 64 -- -- -- 57 57 58

7 62 56 58 54 64 -- -- -- -- 57 57 --

8 54 51 54 51 63 -- -- -- -- 57 57 --

Q 50 48 50 47 61 -- -- -- -- 56 50 --
10 42 7 47 44 57 -- -- -- -~ 52 45 --
11 39 44 46 42 55 -- -- ~- -- 48 -- -
12 39 42 45 41 54 -- -- - -- 45 -- -~

39 41 44 41
39 40 43 --
39 40 42 -- -- -- -- -- --
39 39 42 -- -- -- -- -- --
39 39 42 -- -- -- -- -- --
39 39 -- - -- -- -- -- - -- - --
39 39 -- -- -- -- -- -- - .- -- --
39 39 -- -- -- -- -- -- - .- -- --
39 39 -- -- -- -- -- -- - - -- --
39 39 -- - - -- -- -- - - -- --
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Elevation less than 500 feet.
Elevation over 1,000 feet.
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Figure 1.

Surface Water Temperatures of Nine Matanuska-Susitna Valley Lakes, 1974.



Although most deep lakes are dimictic, some do not mix completely during
cach circulation period. 1In 1974, as in 1973, vernal mixing was incomplete
in Christiansen and Matanuska lakes. During the fall, however, they mixed
completely due to the lateness of ice cover and frequent winds before forma-
tion of ice cover. This was the first time since the fall of 1972 that com-
plete wixing was evident in Matanuska Lake.

Thermal conditions of three mountainous lakes (Lower Bonnie, Ravine and Long)
did not receive detrailed study. However, data collected on July 25 indicate
that their surface water temperatures were 6°F-8°F cooler than those lakes
near Palmer.

Chemical Characteristics:

A osinple sample, collected 1 m below the surface, was obtained from each of
16 lakes on Jure 10 and 11 to compare chemical properties (Table 3).

Al waters were of the bicarbonate type, characterized by a predominance of
“a among the cations (with the exception of Prator and Twelvemile Lakes),
and HCOz among aniooss. The percentage of cations, as calculated from react-
ive weights, varied from 31.3%-71.9% for Ca, 9.8%-30.9% for Mg, 1.1%-10.4%
tor K, and 4.7%-40.8% for Na. Of the anions, HCOz ranged from 63.0%-91.7%,
S04 from 2.5%-19.1% and Cl1 from 2.6%-20.9%. Carbonate was evident only in
tfigh Ridpe Lake. Summer pll of surface waters ranged from 6.7 to 8.5.

Prator and Iwelvemile Lakes had a dominance of sodium. Percentage of cations
for Prator and Twelvemile lLakes, respectively, were 31.3% and 39.5% for Ca,
DU and 11.8% for Mg, 7.1% and 7.9% for K, 39.3% and 40.8% for Na. Bicar-
bonate levels were 67.3% for Prator Lake and 76.3% for Twelvemile Lake.

tonic composition of the sampled waters are compared to worldwide averages in
table 1o Cation conponents compared favorably with world averages but among
thie anions, bicarbouniate was substantially higher and sulfate lower than val-
nes Tisted by Ruttner (19535).

il It lakes were ranked in a high-to-low order with respect to conductance,
totel harvdness ona total alkalinity (Table 5). As in 1973 significant cor-
telations existed between specific conductance and total hardness (r=0.99),
cpevitic conducvence and total alkalinity (r=0.99), and total hardness and
total alkalinity (r=0.99) for the 16 bodies of water.

1
i

Since «trong linear relationships exist between the three chemical properties
Cor the 1973 and 1974 analyses, the data from both years were combined and
ceconpatation of correlation coefficients for the combined data again reveal-

coosrein Nieant correlations existing between each of the three relationships
CrouLrt o Represston  analyses of these three measurements for 38 lakes per-
ciie oo reasonable estimation of the unknown determination when only one has
oo canlyvzed (Fignre 2). Substantial deviation from the line of best fit

“peest abnormadl tevels of one or more other ions. The 1973 analysis re-
vended sueh o deviation in three mountainous lakes. They contained unusually
el sodium levels which raised conductance above the expected for recorded
aikail:ntty and hardness.

75


http:2.6go-20.99

9L

Lake

Junction
mg/liter
meq/liter
% of total*

Falk
mg/liter
meqg/liter
% of total

Klaire
mg/liter
meq/liter

]

% of total

High Ridge
mg/liter

meq/liter
% of total

Bairds
mg/liter
meq/liter
% of total

o of ztanusHa-Susitna Valley Lakes, 19721,
Catisns Anions

Total Total

Ca Mg K Na meq/liter HCOj3 S04 Cl meq/liter
32.0 7.8 1.0 I L s 135.¢C 5.7 .4 e
1.597  0.642 0.026 0.135 2.400 2.213 0.1:9 0.096 2.428
66.5 26.8 1.1 5.6 ----- 91.1 4.9 4.0  —----
34.0 5.0 4.2 3.3 e---- 128.0 8.1 3.6 0 meee-
1.697 0.412 0.108 0.144 2.361 2.09¢8 0.169 0.102 2,369
71.9 17.4 4, 6.1  ----- 88.6 7.1 .
33.0 5.6 2.3 3.5 ee-e- 132.0 3.5 4.3 -----
1.647 0.461 0.056 ¢.153 2.320 2.164 0.073 0.122 2.359
71.0 19.9 2.5 6.6 0 —mee- 91.7 3.1 5.2 --e--
22.0 7.2 1.2 4.5 e--n- 100.0 2.9 7.0 mee--

1.098 0.593 0.031 0.196 1.918 1.639 0.061 0.198 1.898**
57.3 30.9 1. 10.2 emee- 86.4 3.2 10,4  -----
26.0 4.9 1.3 2.5 eeee- 108.0 4.8 3.1 eeee-
1.298 0.404 0.034 0.109 1.845 1.770 0.100 0.088 1.958
70.4 21.9 1.8 5.9 seee- 90.4 5.1 4.5 —----
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Lake

Seventeennile
mg/liter
meq/liter

% of total

Benka
mg/liter
meq/liter

[+]

% of total

Wishbone
mg/liter
meq/liter
% of total

Byers
mg/liter
meq/liter

[}

% of total

Tigger
mg/liter
meq/liter
% of total

Carpenter
mg/liter
meq/liter

)

% of total

foric Compositicn ¢f 16 Maranuska-Susitna Valley Lakes, 1874,
Caticns Anions

Total Total

Ca Mg K Na meq/liter HCOx SO4 Cl meq/liter
6.5 1.7 0.4 N 35.0 3.0 0.6  -----
0.325  0.140 0.011 0.196 0.672 0.574 0.063 0.017 0.654
48.4 20.8 1.6 29.2 ==--- 87.8 9.6 2.6 -----
4.6 1.2 0.4 1.3 --ee- 22.0 1.8 0.8  -----
0.230 0.099 0.011 0.057 0.397 0.361 0.038 0.023 0.422
57.9 24.9 2.8 14.4 ----- 85.5 5.0 5. ---=-
4.3 1.0 0.4 2.2 eee-- 24.0 1.1 0.9  -----
0.215 0.083 0.011 0.096 0.405 0.393 0.023 0.026 0.442
53.1 20.5 2.7 23.7 === 88.9 5.2 5.9 -----
5.9 0.5 0.7 1.7 e 18.0 1.6 0.8  --e--
0.295 0.042 0.018 0.074 0.429 0.295 0.034 0.023 0.352
68.8 9.8 4.2 17.2 --e-- 83.8 9.7 6.5 0 -----
3.6 0.7 0.4 1.8  ----- 19.0 1.3 1.t eee--
0.180 0.058 0.011 0.079 0.328 0.311 0.028 0.032 0.371
54.9 17.7 3.3 2.1 e---- 83.8 7.6 8.6 0 —----
3.4 0.6 0.4 1.3 emee- 15.0 0.3 0.9  =--=-
0.170  0.050 0.011 0.057 0.288 0.246 0.007 0.026 0.279
59.0 17.4 3.8 1.8  e-e-- 88.2 2.5 9.3 ===
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Lake

Milo & 1
mg/liter
meqg/liter
% of total
Big No Luck
mg/liter
meq/liter

% of total

Chicken
mg/liter
meq/liter
% of total

Prator
mg/liter
meq/liter

0,

% of total

Twelvemile
mg/liter

meq/liter
% of total

Average
mg/liter

%

> of total

* Percentage based on reactive weight (meq/liter).

3¢ ien of 16 Matanuska-Susitra Valley lLakes, 1974
Cations Anions
Tota: Total
Ca Mg K Na mey/liter HCOj3 SOy Cl nmeg/liter
1.4 0.4 0.4 0.8  ----- 9.0C 2.0 1.6 -----
0.070 0.033 0.011 0.035 0.149 0.148 0.045 0.042 9.235
47.0 221 7.4 23.5  e---- 63.0 19.1 17.9  ae---
2.6 0.4 0.5 0.4  ----- 7.4 1.3 0.7  ee---
0.13¢ 0.033 0.013 0.018 0.194 0.121 0.028 0.020 0.166
67.0 17.0 6.7 9.3  —=--- 71.6 16.6 11.8 e
1.3 0.3 0.4 10 7.2 1.1 0.6  -----
0.065 0.025 0.011 0.005 0.106 0.118 0.023 0.017 0.158
61.3 23.6 10.4 4.7  eee-- 74.7 14.5 10.8  -----
0.7 0.3 0.3 1.0  ----- 4.5 0.6 0.8  -----
0.035 0.025 0.008 0.044 0.112 0.074 0.013 0.023 0.110
31.3 22.3 7.1 39.3 —---- 67.3 11.8 20,9 ~----
0.6 0.1 0.2 0.7  —=--- 3.7 0.6 6.2 =----
0.030 0.009 0.006 0.031 0.076 0.061 0.013 0.006 0.080
39.5 11.8 7.9 40.8  -e--- 76.3 16.2 7.5 ee---
11.4 2.4 0.9 2.0 e--e- 48.0 2.5 1.9  eee--
57.9 20.3 4.3 17,5 eee-- 82.4 9.1 8.5  -----

** 1.9 meq/liter carbonate was also present.



http:la1.:d!lUSra-Susit~:""ill.~>-;.3Y

350“ 350-1
y=1683+0.443X $=2.655 +0,475X
nz 38 nz 38
3009 r=c99 300 (=099
uji o
=% 250+ w® 250-
< o 2%
S € e .
3: R ~a i
2- 200 S 2 200
22 2
o 13
©2 50 - 7 S s 150
E E
100 100+
50 4 . 50
50 100 150 200 §0 100 150 200
ALKALINITY HARDNESS

mg 1 liter as Ca COy mg | liter as Ca COy

200
$=4300 + 0.929X
n=38

r=0.99

HARDNESS
mg ! liter as Ca CO3
g 8
2 [

8

50 100 150 200
ALKALINITY
mg | liter as Ca COx

ligure 2. Regression of Total Alkalinity and Total Hardness on Conductance

and Totel Alkalinity on Total Hardness for 38 Matanuska-Susitna
Valley Lakes.

79



Tablce 4. Comparison of Ionic Composition of 16 Matanuska-Susitna Valley
l.akes with World Averages.

Percentage*

Cations Anions
Lake Ca Mg K Na HCOz S04 Cl
Mat -Su Valley 61 20 4 15 83 8 9
Worldwide ¢4 17 2 16 74 16 10

fBased on reactive weiphts (meq/liter).

Tahle 50 Chemical Analyses of Selected Lakes of the Matanuska-Susitna
Vialleys, 1§74%,

Speciftic

Conductance

‘(micromhos/ Total Hardness Total Alkalinity
Lake cmoat 25°C) mg/Titer as CaCOz
Junction 234 110 111
Falk 234 110 105
Klaire 219 110 108
Hieh Ridoo 193 85 85
Batrde 184 85 89
Seventeonmt 1o 65 23 29
Reaks 41 16 18
Wishhone 41 15 20
Byve e 36 17 15
fipper 34 12 16
Carpentver 29 11 12
Hilo o 19 5 7
iy Noeoack 17 8 6
Chickon 14 4 6
Prator il 3 4
Twolvom le 10 2 3

“Anaiases pertormed ry U. S. Geological Survey.

sorsons . chemiend variations were monitored on a monthly basis in Lucille
and Matonusha Lases.  As expected, alkalinity, hardness and conductance
cariced considerably depending on the time of year (Table 6). The highest
valuce: ocearred tnder ice cover from November through April and the lowest
woere recorded during the May through August period.
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Table 6. Seasonal Chemical Characteristics* of the Surface Waters of Two
Matanuska-Susitna Valley Lakes, 1974,

Specific
Total Total Conductance
Alkalinity Hardness pH (micromhos/
Lake mg/liter as CaCOg cm at 25°C)
Rarye Mean Range Mean Range Mean** Range Mean
lucilie 83-171 121 85-171 120 7.2-8.8 8.2 133-330 202
Matanuska 103-171 133 103-154 130 7.6-8.9 8.4 195-245 215

* betermined monthly with Model AL-36-WR Hach Kit.
% Calculated by dividing sum of values by number of measurements.

'n 1973 dissolved oxygen concentrations were monitored in Matanuska and Luc-
t1le Lakes. 'This sampling was continued in 1974 to further evaluate 0) pat-
terns in a shallow and deep lake (Table 7). Since Matanuska and Lucille
Lakes are very productive the biochemical oxygen demand is relatively high
and rapid depletion of 02 in deeper waters is evidenced during periods of
restricted circulation.

Since Lucille Lake has o maximum depth of 20 ft and mean depth of only 5.7

I't, mixing occurs throughout most of the lake during the summer months.

Fven so, the lake has a history of low 02 concentrations during winter months.
Dissolved oxygen levels usually reach a low of 1.0-2.0 ppm by January. A
sample collected on december 24, 1974 revealed oxygen levels were only 0.3
ppm at the surface. To evaluate whether this sample was representative of
0n levels throughout the lake, 40 samples were collected at 300 ft intervals
along a line traversing the length of the lake. Measurements, all taken with-
in 1 m of the surface ranged from 0.2-1.1 ppm and averaged 0.4 ppm. Several
open water spring areas were located which contained dense concentrations of
cohn salmon, Oncorhynchus kisutch. Samples taken from these spring areas
revealed 0> concentrations ranging from 2.4-7.0 ppm. Dissolved oxygen con-
centration declined rapidly to 1.6 ppm when sampling was conducted more than
10 £t away from the spring areas. This phenomenon may explain why coho sal-
mon have survived during the past two winters when 0 concentrations have
averaged 0.6 ppm and 0.4 ppm at sampling stations throughout the lake.

cu Matinuska Lake a vertical dissolved oxygen series has been collected on
¢ monthly basis since November 1972, Samples were collected at 3 m intervals
te the maximam depth at the sampling station (24 m). As previously mentioned

(ump]vt( mixing occurred during the fall of 1972. Oxygen depletion during
the 1972-73 winter was evident only below 21 m. Mixing was incomplete during
the 5pan5 of 1973 and by August 1, 0, levels had declined to 0.6 ppm at

"2 m. Mixing during the fall of 1973 was incomplete extending to only 12 m
and by March 1974, 0, levels were down to 1.5 ppm at 9 m. Spring overturn
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Tabie 7. Seasona! Dissolved Oxygen Patterns for Two Matanuska Valley Lakes, 1973-74,

LUCILLE LAKE

—ppm
Depth (m) 12/17  1/16 2/21  3/18 4/9 5/22 6/4 7/3 §/14  9/12 9/23 10/17 12/24
1 4.9 2.0 1.0 3.8 11.7  12.3 11.3 6.8 15.4 9.5 16.6 12.5 0.3
3 2.5 1.8 1.0 3.2 -~ 9.7 12.9 11.4 8.3 3.3 9.3 8.7 12,3 we-
6 1.0 0.6 0.7 3.0 7.6  11.1 10.2 9.3 1.0 8.9 5.5 2.1 ---
Ice (cm) --- 8.5 99.0 101.5 90.0 ---- -——- e -ee- o me- === ---- 45.0
Snow (cm) Trace Trace 5.1 5.1 Trace ---- === == ---- --- -s-- ---- 28.0
MATANUSKA LAKE
ppm——-
Depth (m) 2/27 3/20 4/9  §/13  8/10 7/8 8/19 9/3  8/20 10/8 10/24
1 5.0 5.6 4.7 10.8 9.9 10.2 9.1 9.6 10.2 8.1 7.2
3 4.5 5.2 5.4 10.7 11.0 10.4 5.1 9.6 11.1 8.1 7.0
6 3.5 3.2 5.5 10.0 12.8  12.8 8.6 9.4 9.9 8.0 6.9
9 2.4 1.5 2.0 3.7 2.0 5.5 14.2 18.3 10.0 7.9 7.0
12 0.9 0.7 0.6 0.4 0.0 0.0 0.0 3.6 0.0 7.4 6.8
< 15 0.4 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.0 6.4
18 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.2 6.4
21 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.7
24 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.6
Ice (cm) 99.0 92.8 83.8 - -—- - —.. me- —— - ———

Snow (cm) 10.2 7.6 Trace -—— - .- - ——- - - _—




was again incomplete with no 0p present below 9 m. Complete mixing to 24 m
was ovidenced duving the fall of 1974 when a late freeze-up occurred and by
October 24, 05 levels had reached 4.6 ppm at 24 m.

It is apparent that dissolved oxygen can be a major factor in limiting fish

product ion as cvidenced in Matanuska lLake which for 15 months was devoid of
02 in the bottom 15 m of water.

Lake Stocking Evaluations

Sampling of stocked Jakes is conducted to evaluate and develop present stock-
ing practices aimed at enhancing resident fish stocks.

notoTr 22 stocked Takes were sampled under ice with variable mesh gill nets.
As it the past, netting was directed toward determining growth of fish stock-
od the same year {age 0+) and the previous year (age I+). Catches of older
ape groups arc usually too small to allow comparative analysis. The netting
also pvermits a gross cvaluation of relative fish abundance.

Substantial numbers of rainbow trout, Salmo gairdneri, from Ennis, Montana
and Winthrop, Washington were utilized in the 1973 planting program. Ennis
trout were planted in late June, 1973 as fingerling weighing 108/1b., where-
as Winthrop fish weighed from 121-1178/1b. and were stocked a month later.
innis and Winthrep trout were again planted in 1974 with the exception of
Canoc, Reed and Tigger Lakes, which received experimental plantings of Alas-
Kan stocks from Talarik Creek and Swanson River. :Epnis trout stocked in 1974
were not evaluated at this time since they had been stocked in lakes as part
of an cxperimental program whose population estimates will not be calculated
until after one compfete year of lake residency. Winthrop fish were stocked
in late June, 1974 as fingerling weighing from 848 to 1,000/1b.

Gillh nev cateh dava and stocking historics are presented in Table 8. Samples
taken approximately 16.5 months after introduction indicate that 1973 Win-
throp plants obtained mean lengths of 258, 297, 313 and 328 mm in Long, Sey-
mour, Rocky and Irenc Lakes, respectively. Long and Seymour Lakes were stock-
ed with fish weighing 1,178/1b. while Rocky and Irene Lakes were stocked with
fish weighing 12i/1b. All were stocked on July 26, 1973 except Long Lake
which received its plant on July 6, 1973. The shorter average length of fish
in Scvinour Lake is probably due to the smaller size of stocked fish but in
iong Lake it was u combination of size of stocked fish and competition from
the re-infestation of large numbers of threespine sticklebacks, Gasterosteus
aculeatus, by the spring of 1974, Average lengths of 1974 Winthrop plants
after 5.5 months of lake residency ranged from 155 mm in Wishbone Lake to
204w in Matanuska Lake.
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L
tnly two Enpnis/trout, {rom the 1973 Ennis plants were captured and these came
from fong lake. Fanis trout werce also stocked in Knik, Ravine, Canoe and ,
Motarusta bakes in 1975 but no Fnnis trout were captured in these lakes. This |
pattern had been previously rveported by Watsjold (1973) when age I+ Ennis

trout were not cantured in any of the productive waters receiving this strain.
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Coho salmon growth and relative survival rates were evaluated in Lucille,
Victor, Echo, ¥inger, and Loon lakes; and Prator Lake, which contains
sticklebacks. Mean lengths of age 0+ coho in Victor, Echo, and Finger
lakes were 116, 118, and 157 mm, respectively. Victor and Echo lakes were
stocked on July 9. 1974 with fingerling weighing 227/1b. while Finger Lake
was stocked on the same date but with fish weighing 924/1b. The larger
size of the c¢oho in Finger Lake may be attributed to rehabilitation of the
luke during the fall of 1973, therefore no fish were present to compete
with the ftingerling.

Mean lengths of age I+ coho in the four single species lakes ranged from
175 mm in Loon Lake to 333 mm in Lucille Lake, whereas age I+ fish in Prator
Lake averaged only 165 mm.

Harricet and Meirs lakes were stocked with Arctic grayling, Thymallus
arcticus, fry on June 15, 1973 and June 11 and 12, 1974. Net sampling dur-
ing the 1974 winter revealed that age I+ grayling had an average length of
259 mm in Harriet Lake and 285 mm in Meirs Lake. Age 0+ grayling averaged
163-162 mm, respectively, in Harriet and Meirs lakes.

Factors affecting growth and survival of fish in waters of varying pro-
ductivity in the Matanuska-Susitna Valleys are not fully understood. It

is apparent that certain lakes are extremely productive and it appears

that any waters with conductance values less than 100 micromhos/cm generally
vield much poorver gill net catches than those having greater electrolytec
concentrations. Growth is also inferior in lakes deficient in dissolved
substances. It does not appear that any individual factor, whether it be
physical, chemica?, or biological, consistently controls production. A
simple ranking in o high-to-low order with respect to conductance, total
hardness and total alkalinity explains some differences in production be-
tween different boidies of water but there are some lakes lower in the
rankings that scemingly produce higher yields of fish. Ryder (1965) states
that {ish production is affected by three principal influences: the mor-
phometric, edaphic, and climatic factors. When dealing with lakes in the
same or similac ¢limatic areas this third influence can be excluded, so
from the first two tfactors the term morphoedaphic index (MEI) was brought
tnto use.  Simply stated, the MEI is total dissolved solids divided by

mean depth. Ryder (1965) found that multiple regression of fish production
on meanr Jdepth and total dissolved solids produced a highly significant re-
lationship for the 23 lakes he studied. A complete historical review and
evaluation on the ME[l was conducted by Ryder et. al (1974).

cursory tish production data, as defined by gill net sampling, suggests

the MEL may be a useful indicator of productivity in waters of the Matanuska-
siisitna Valleys.  The incomplete nature of existing data, however, currently
provlades an oindepth statistical analysis of possible relationships. Sub-
sequent scoments of this investigation will be directed at evaluating the
use oi the MET ns a means of estimating potential production of all lakes

in the study area.
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Sclectivity of Sampling Techniques

Gillnets:

The variable mesh gill net has long been one of the principle tools used

by fishery workers in their management programs. Selectivity of these nets,
however, has often been a subject of concern. It is commonly recognized
that sclectivity depends largely on such factors as filament diameter, mesh
size, mesh color and types of construction materials. Smaller filament
diameters commonly result in greater catches and mesh size is normally
sclective for certain size fish. Monofilament is generally more efficient
than cotton or other multifilament materials. These are just a few of the
factors which determine the selectivity of various experimental gill nets.

Many ditferent typ=s of variable mesh gill nets have been used to evaluate
stocking programs in the Matanuska-Susitna Valley lakes. During this job
scgment three types of gill nets were used in the lake management program.
This sampling gear will be referred to as white, green, and blue nets and
arce described in more detail in Table 9. The catches in each of these nets
were evaljuated to determine if any significant differences existed in the
catches made by each type net and if the catches were representative of the
size and relative abundance of the fish population present in a lake.

Table 9. Specifications of Variable Mesh Gill Nets Used in the Matanuska-
Susitna Valleys, 1974.

Net TZEes*
White Green Blue
) Diameter of Diameter of Diameter of
Mesh*s Monofilament Mesh Monofilament Mesh Monofilament
Size (in.) (mm) Size (in.) {mm) Size (in.) (mm)
1/2 0.29 1/2 0.32 1/2 0.15
3/4 0.3  -=--- _———— e ———
i 0.3J 1 0.29 1 0.24
1-1/2 0.24 1-1/2 0.36 1-1/2 0.30
2 .52 2 0.33 2 0. 36
2-1/2 0.33 2-1/2 0.52

* Net types are based on the color of each floatline.
“*Pach mesh size is present in a 25-ft. panel.

fong Laxe was first gillnetted in May, 1974 to evaluate differences in growth
and survival of Enuis and Winthrop rainbow trout. Figure 3 shows the length
requency {range 105-280 mm) of the trout captured in blue and white nets.
drout caught in the blue net averaged 198 mm in length while those in the
wiite pet had an average length of 187 mm. This graph indicates that each
net was selective towards specific size ranges with the blue net capturing
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the smaller (103-154 mm) and larger (194-271 mm) members of the population
and the white ret catching primarily those trout in the 154-194 mm size
range.  This selectivity is explainable since the white nets contained a
574 ineh mesh panel which was absent in the blue nets. Figure 4 shows the
tength trequency ot Winthrop and Ennis trout and indicated averages of 157
and U587 e in lengriy, respectively.  Thiis graph shows that Winthrop trout
had artasned @ size range that directly corresponded to the size range
captured 1w the 3/4-inch mesh panetl of the white nets. It is obvious that
mesh sroes are extremely important in evaluating certain size ranges of
fish. 1t the white nets had not been used in Long Lake the catch of Win-
throp trout would have been negligible compared to Ennis trout and erroneous
conciusions would have resulted.  The efficlencies of the 1/2-inch mesh in
both the biue and white nets greatly differ and are primarily due to the
swa bl diameter of monotilament (0.15 mm) used in the 1/2-inch mesh panel of
the blue net compared to the large diameter (0,29 mm) used in the 1/2-inch
panci on the white net.

Long Lake was again gilinetted in September, 1974 and trout were found to
be preseot in the 170-351 mm length range. Figure 5 shows the length fre-
gquencies of the total catch in both blue and white nets. Trout captured in
both nets had identical average lengths of 247 mm and were almost equally
vuluerabie to the i-inch and 31-1/2 inch mesh panels present in both type
[N B

Mie biae and white nets were again tested in Seymour Lake which contained
onir Winthrop trout having a size range of 201-360 mm in length. As in
fong Lake, no apparent selectivity occurred between the nets when larger
fish were present,

the rehabititarion of Johnson Luke provided an additional method for evalu-
atine the offectiveness of gill nets on a population containingrainbow trout
which ranged in length from 200-320 mm. Both blue and white nets were set
prior to rchabilitation and the combined catch of 54 rainbow trout averaged
209 mm in length. A total of 168 rainbow trout also averaging 269 mm in
ienpth were veccovered after troatument, Length frequencies of both samples
wore almost identical and marked fish present in the lake comprised 32% of
the pill net catch and 33% of post-treatment recoveries. The data further
substuantiate the lack of bias of gill nets on fish populations containing
oniy larger fish.

aii bahe, which vas stocked with coho salmon in August, 1973 the white
nels were compared to the green nets. Coho in Loon Lake ranged in length
trom 146-230 mm. The graph in Figure 6 shows a definite selectivity
martern with the white nets capturing smaller coho (146-196 mm) and the
seecn nets catching primarily larger fish (194-225 mm). The white nets

- very coffective toward the smaller coho and as in Long Lake it was the
cuvhe mesh panel that caught the majority of the fish., The green, like
be o cdue net, did not contain the 3/4-inch mesh panel. The catch rate of
Pieowhes o ety (0,086 fish/wet hr.) far excecded that of the green nets
fi o e/ net he ) even though the green nets were fished for 236 hours.
il whiiie nets for onky 191 hrs.  The green and white nets were also
seiecchonged between sites to reduce sampling error.
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Sinee pillnetting on stocked lakes is usually directed toward fish that are
in their first and scecond year of lake residency, it appears very important
that proper size mesh panels be represented in the nets to accurately
cvaluate relative growth and survival of fish populations.

Ilectroshocker:

The clectroshocker 1s a relatively new method of assessing fish stocks in
Alaskan waters. Llectroshockers are a convenient method to obtain popula-
tion cstimates through mark and recapture methods. As with most types of
sampling gear the electroshocker is size selective and this selectivity may
vary depending on whether the unit is operated in lentic or lotic environ-
ments.  Many investigators have evaluated electroshocking selectivity as it
relates to population estimates. Klein (1967) found that in lakes the
cloctroshocker recovered a high percentage of small rainbow trout and stated
that smailer fish probably frequented shoal areas with greater consistency
than larger fish.  The problem of habitat preference in lakes is compounded
since clectroshockers are frequently effective to only 5 feet in depth and
arce operated along shorelines or on shoal areas. The opposite situation
appears to prevail in streams. Cooper and Lagler (1965) found that in
streams clectroshockers tend to sample larger fish since they are more
recadily observed, therefore easier to capture. To cope with this problem

of bias as reclated to size difference in susceptibility to capture, most
imvestigators have resorted to obtaining population estimates based on three
or four size groupings of the data. It has also been suggested that when
tish are captured and marked with an electroshocker, recovery of marked fish
should be by some other method, whether it be traps, gill nets or fisher-
man's catch.,  This would reduce the bias that might be introduced if an in-
ordinatce number of marked fish return to the narrow band of shoal water up-
on reclease and subsequently bias shocker recoveries of fish populations.

buring the fall of 1974 comparisons of mean lengths and size ranges were
made between fish captured with electroshockers and gill nets (Table 10).
T-tests were conducted to determine if there was a significant difference
between mean lenpths of fish captured by both techniques. All t values,
excopt for age [+ rainbows in Longmare Lake, were found to be more than
JL8490 (degrees ot frecedom were from 24 to =), thus all were significant at
the 0,01 probability level. These results show that the differences between
mean lengths of fish captured by the two techniques were highly significant.

The tength frequencies of fish caught with the electroshocker and gill nets
it six lakes are graphed in Figures 7 through 12. On all lakes the electro-
shocker sampled smaller fish and failed to capture representatives of larger
size groups present in the lakes. The gill nets failed to capture the
smaller members in the population but this was primarily caused by the large
tilament diameter of the 1/2-inch mesh. The size selectivity of electro-
shouvkers resulted in an erroneous population estimate in Short Pine Lake.

tu short ine Lake rainbow trout were captured and marked using the electro-
shocker and then weve recaptured to obtain a population estimate. Subse-
(uent wili netting revealed that the larger members of the populations
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were not captured by clectroshocking (Figure 8). A segment of the popula-
tton was theretfore excluded from the estimate since fish in the larger size
range were not represented by marked individuals.

(‘.h i_l\(\}?ﬁkg St (lsl ies

Escapement surveys were conducted from July 24-August 5 in the Matanuska-
Susitna Valleys, under excellent stream and weather conditions. A total of
3,000 chinook salmon, O. tshawytscha, were actually observed during escape-
ment surveys. Watsjold (1974) found that during aerial surveys approxi-
mately 70% of the chinook were observed in alpine streams and 55% were
observed in streams flowing through heavily forested areas. Based on these
tindings it was estimated that the 1974 chinook salmon escapement was 4,100.

With the cxceptior of Portage Creek, all surveyed streams revealed 1974
cscapements to be iower than in 1973 (Table 11). Comparable fixed wing
acrial surveys were conducted on eight streams in 1972, 1973, and 1974,
which resulted in actual observation of 437, 1,338, and 1,026 chinook,
respectively.

Fhe 1971 chinook cscapement counts in Willow and Montana Creeks were sub-
stantially lower than in 1973 but about average when compared with the mean
of the previous five year period.

Fhe I'rairie Creek chinook escapement accounted for most of the decline in
the total 1974 chinook escapement. In 1973 a total of 4,190 chinook were
counted, whereas in 1974 only 1,498 chinook were observed during escapement
SUTrVeYs.

Un May 26 and 27, 1971 a total of 32,000 adipose clipped chinook smolts
originating from Ship Creek were planted in Willow Creek. During the period
from August 1-13, 1974 a concerted effort was made to check chinook (age
1.3) carcasses for fin clips. A total of 139 carcasses were measured and
checked for fin clips. This sample represented 35% of the observed escape-
ment into this system. Only two (1.4%) adipose clipped fish were observed.
Any remaining adipose clipped fish should return as age 1.4 in 1975. The
carvcass sample ranged in length from 52-132 cm, with a mean of 112 cm.

Mates and females averaged 117 and 107 cm, respectively. Sex ratio of

males to tfemales was 1.0:1.1.

Coho Studies
Foot surveys were conducted in escapement index areas on six streams to
estimate spawning coho salmon populations.

A summary of coho escapement counts in index areas is presented in Table 12.
The 1974 escapement counts on all streams except Fish Creek were below the
1908-1975 averages, although counting conditions were excellent on all
streams.  Since the escapement count in the Cottonwood Creek index area was
only to coho, an additional six miles of spawning areas were walked which
represented almost the entire Cottonwood system. An additional 27 coho
were observed during the surveys.
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An additional six miles of stream was also walked on Wasilla Creek to check
for additional spawners. During this expanded survey only six coho were
found.

in 1974, a total of 1,154 coho were enumerated through the Fish Creek weir
between July 23 and September 6.

The weir on IFish Creek has allowed index area escapement counts of Fish
and Mcadow crecks to be evaluated against a known escapement. Table 13
shows the percent of the total weir count of coho that were counted in the
two index arcas. During the four ycars when evaluation has been possible
the Fish Creek index arca counts have varied from 16.5% to 35.7% of the
run entering the Big Lake system and the Meadow Creek index area counts
have varied from 1.9% to 6.7%. In 1969, 1972, 1973, and 1974 the Meadow
and Fish creeks index arcas (combined) have accounted for 22.7%, 20.3%,
A204% and 24.1%, respectively, of the run passing through the Fish Creek
weir, Watsjold (1974) suggested that the higher percentage counts in the
dex area in 1973 were related to the extremely low coho escapement (210)
mto the Big Lake system.  From data collected to date, it appears that
rndex counts are a valuable tool in evaluating escapement trends from year
to year,

Aceess Activities

One ot the most serious threats to the continued expansion of the area's
spart fisheries is the subdivision of streambank and lakeshore properties.
Recommendations resarding public fishing sites or easements were made to
appropriate land managing agencics or private individuals. Considerable
etffort was eoxpended toward purchase ot a 114 acre tract within the Kepler-
Bradlicey Lake Complex.
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