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INTRODUCTION

Personnel of the U.S. Fish and Wildlife Service, Kenai Fishery Resources
Station, conducted fishery surveys on 18 remote and roadside lakes of the
Kenai National Wildlife Refuge (NWR) from June 1 to October 7, 1983. Field
investigators were J.W. Friedersdorff and W.J. Jakubas. :

During preparation of the Kenai NWR Comprehensive Conservation Plan (USFWS
1983), one of the major refuge problems identified was the lack of basic

fish and wildlife information. Acquisition-of this information to aid

refuge management was designated as a first order priority. Consequently,
early in 1983, the Refuge Manager requested that the Fishery Resources Program
undertake 3 two-year fishery resource survey of specifically designated

refuge lakes.

The objective of the study js to evaluate selected Kenai NWR Takes for their
real and potential contribution to recreational fisheries. To achieve this
objective, information on fish, plus related water quality, physical character-
istics, vegetation, and wildlife were ascertained. Our intent was to survey
as many lakes as possible over a short period, while at the same time, providing
3 reliable picture of the Take's fishery status.
A summary of important information items for 11 of the Takes surveyed in
1983 along with indiyidual Take reports follows. The most reljable way to
interpret fishery information in this report is to compare values between lakes;
fishery standards have not yet been established for this area of Alaska.y This
reponbsisizintended.only as-ansinterim.project doeument. Subjects=such—as=fish
Tife histony, detailed comparison-af findings,~and-statistical anadysis-will- be
{fi; the: final preject report.”-Another 20 Take surveys remain to be accomplished
in 1984, andithesexnew.data may :significantly-moedify~impartant-fishery.parameters
that.characterizeufishery resources found.in the- study--lakes.

STUDY AREA

The Kenai National Wiidlife Refuge Is a majestic and diverse !and encompassijng
nearly two milllion acres. I+ is |ocated on the Kenal Peninsula with Refuge
headquarters, ncar the cenler of the refuge, about 55 air miles south of
Anchorage. The Kenal Mountains, reaching an elevation of 6,600 feet, occupy

the eastern Third of the refuge. They are characterized by glaciers, snow,
lichen +tundra, and alder and willow shrubs. The remalining two-thirds of the
refuge Is part of the Kenal Lowlands composed of low hills and coastal plaln.
Boreal spruce-blirch forests, coastal marshes, and numerous streams and |akes
typify this area.

The refuge contalns about |,500 mlles of cold water rlvers and streams and
4,600 |ekes. Approximately 83% of the lakes are {0 acres or |ess in surfsce
area, 12% between |1~50 acres, 2% from 5(-100 acres, 2% betveen [01-1,000
acres, and less than 14 over |,00! acres. Of the tfotal 165,000 acres of refuge
take water, 61% is accounted for by lekes larger +than |,00! scres, |%%
101-1,000 acres, 6% 51-100 acres, 9% |1-50 acres, and |19 of the lake area ks
10 acres or smaller (Friedersdorff 1984). Large populations of salmon, trouf,
and char abound In refuge waters. These flsh are Iimportant contributors %o
Alaska sport flshing and the Cook Inlet commercial fistery. 7.,
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Water quality parameters were measured on all lakes in deep water during
mid-July. Dissolved oxygen and temperature profiles were taken'with a YSI
57 Meter. Conductivity was measured with a YSI S-C-T Meter, pH with a
Markson 88 Meter and Hach 17F Narrow Range pH Kit. Total hardness and
glkalinity were titrated with Hach HA-DT and AL-DT Kits respectively. .
Total phosphorus and Kjeldahl nitrogren were determined by the Alaska
Department of Fish and Game Limnology Laboratory. Water transparency was
measured with a 20-centimeter Secchi Disc and water color with a Forel-Ule

Color Comparator. Water samples were taken near the surface, at mid-depth,
and near the bottom.

Lake maps were traced by pantograph from 1:15,840 scale, 1975 Kenai NWR

aerial photographs. Lake depths were determined by a Lowrance 1510 Trueline
Recorder or Ross Sportsman 100 Flashing Depthfinder. Bathymetric maps,

water volume, and mean depth were computed from Take area and depth data.-
Lake drainage basins were measured from U.S. Geological Survey 15 minute ‘maps.
Factors often correlated with Take productivity, such as Shoreline Development
Factor and Morphoedaphic Index were also calculated (Appendices A and B).

Wildlife species sighted during the suryey were recorded.



FISHERY RESOURCE SUMMARY

FISHERIES

Each Take evaluated in this report was classified as to its current sport
fish value based on natyral game fish abundance and related factors. These
classifications, which do not consider the effects of dintensive-fishery
management, are listed in Table 7. :

Fish diyersity in the Takes consisted of eight species including rainbow
trout, Dolly Varden, Arctic char, coho salmon, longnose sucker, threespine
stickleback, coastrange and slimy sculpin. Adult rainbow trout, Dolly Varden/
Arctic char, and coho salmon were the important fish for sport angling.
Scient{fic names of these fish, use classes, and fish abbreviations are shown

in Table 2.

Rajnbow trout were found in five Takes, while Dolly Varden/Arctic char were
also found in five. Adult landlocked coho salmon were in three lakes as the
result of stocking, and juveniles were present in two additional lakes that
were serying. as nursery areas for anadromous forms. Threespine stickleback
were in all water/bodies, sculpin were found in seven lakes, and longnose
sucker were present in three lakes. Table 3 gives the fish species found

in each lake. *

Fish gi11 net catch-per-unit-effort (CPUE) varied greatly among lakes. In

the five Takes that contained rainbow trout, CPUE averaged 0.47 fish per net
hour and ranged from a Tow of 0.04 to a high of 1.40. Dolly Varden/Arctic char
had a mean catch rate of 0.09 ranging from 0.01 to 0.718. Adult and Juvenile
coho salmon, gill netted in five lakes, had a mean CPUE of 0.22 and ranged from
0.01 to 0.97. Longnose sucker averaged 0.33 fish per net hour in three lakes;
they were found in relatively Targe numbers in one lake. Table 4 lists gill
net CPUE's for all Takes.

Minnow trap CPUE's appeared to most closely reflect the relative abundance

of threespine stickleback. This species was present in all lakes. Stickleback
had a mean CPUE of 2.70 fish per trap hour and ranged from a low of 0.15 to a
high of 6.32. Catches of juvenile rajnbow trout, Dolly Varden/Arctic char,
coho salmon, and longnose sucker either confirmed gill net catches or added an
additional species to the lake. An unusually high minnow trap CPUE (0.37) of
Juvenile coho salmon was exhibited in Engineer Lake. This high catch resulted
from an Alaska Department of Fish and Game stocking of 49,960 coho fry earlier
in the year. Minnow trap CPUE's for all lakes are gjven in Table 5.

PHYSICAL PROPERTIES -

several of the physical parameters we measured influence the species and
number of fish inhabiting a Take. Anadromous sockeye and coho salmon can

only utilize lakes for spawning and nursery purposes if that lake has a stream
capable of providing fish passage to the ocean. The maximum depth and volume
of a Take must be sufficient to maintain dissolyed oxygen levels that support
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Table 1. LAKE SPORT FISH VALUE CLASSIFICATIONl/
Lake Name . Potential Sport Fish Value
1. Bottenintnin Negligible yield sport fishery
2. East Finger Low yield char sport fishery
3. Engiﬁeer Low yield char sport fishery -
4. Fish v:Moaerafe yield char sport fishery
5. Paddle .Moderate]y high yield rainbow
~trout sport fishery ... .
6. Rainbow Moderafe yield rainbow trout
’ sport fishery
7. Silver Moderate yield rainbow trout
4 sport fishery . S
| 8. Sportfish Negligible yield sport fishery
9. Trapper Joe High yield rainbow trout sport
fishery
10.  Upper Jean Negligible yield sport fishery
1. Heed ‘Low yie]& rainbow trout sport

fishery

1 This classification is based Qn‘the gxpécted fish abundance that would
occur under natural conditions and does not consider the effects of

intensiye fishery management.



Table 2. FISH SCIENTIFIC NAMES

Fish Class Scientific Name Abbreviation

Game Fish

1. Rainbow trout Salmo gairdneri RBf

2. Dolly Varden Salvelinus malma Doy
: ‘ 3. Arctic char Salvelinus alpinus ARC
l ' 4. Coho salmon Oncorhynchus kisutch €0S
| Non-Game Fish

5. Longnose Suckgr Catostomus catostomus LNS

Forage Fish

6. Threespine stickleback Gasterosteus aculeatus TSB

7. Slimy sculpin Cottus cognatus SLS

8. Coastrange sculpin Cottus aleuticus CRS

9. Sculpin sp. | Cottus sp. SCU
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FISH SPECIES PRESENT IN SURVEYED LAKES

Table 3.
KENAI NATIONAL WILDLIFE REFUGE - 1983
Lake Fish Species
1. Bottenintnin - TSB
2. East Finger DOV/ARC, LNS, TSB, CRS
3. Engineer c0S', DOV/ARC, TSB, CRS
4. Fish DOV/ARC, TSB, SCU
5. Paddle RBT, DOV/ARC, LNS, TSB, CRS
6. Rainbow RBT, TSB, SLS. CRS
7. Silver RBT, COS, TSB, SLS
8. Sportfish cost, tsp
9. Trapper Joe RBT, COS, DOV/ARC, LNS, TSB
10. Upper Jean COSl{ TSB, SLS
1. Meed RBT, TSB
{ .

1/ Stocked fish species

Seg s




Table 4. LAKE GILL NET FISH CATCH—PER—UNITfEFFORTl/
KENAT NATIONAL WILDLIFE REFUGE - 1983

' Total
;, Lake RBT DOV/ARC cos LNS CPUE
| 1. Bottenintnin  0.00 0.00 0.00  0.00 0.00
| 2. East Finger 0.00 0.15 0.00 0.03 0.18
' 3. Engineer 0.00 0.01 0.97%/  0.00 0.98
4. Fish 0.00 0.18 0.00 0.00 0.18
5. Paddle 0.50 0.03 0.00 0.10 0.63
6. Rainbow (6/1) 0.30 0.00 0.00 0.00 0.30
Rainbow (8/4)  0.42 0.00 0.00 0.00 0.42
Rainbow (9/28) 0.34 0.00 0.00 0.00 '0.34
7. Silver 0.26 0.00 0.02 0.00 0.28
: 8. Sportfish 0.00 0.00 o.o#@z 0.00 0.02
9. Trapper Joe 1.40 0.00 0.01 0.85 2.26
10. Upper Jean  0.00 0.00 0.07%  0.00 0.07
l 11. Weed 0.04 0.00 0.00 0.00 0.04
No. Lakes 5 4 5 3 10
No. Cases 7 4 5 3 12
Mean 0.47 0.09 0.22 0.33 0.48
Standard Deyiatijon 0.44 0.09 0.42 0.46 0.63
Range 0.04—1740 0.01-0.18  0.01-0.97 0.03-0.85  0.02-2.26

1 Number of fish per net hour
2/ stocked Fish




Table 5. LAKE MINNOW TRAP CATCH-PER-UNIT-EFFORTL/
KENAI NATIONAL WILDLIFE REFUGE - 1983

Totai

:L'

Lake RBT DOV/ARC C0S LNS TSB SCU CPUE

1. Bottenintnin 0.00 0.00 ©0.00 0.00 2.5 0.00 2.54

2. East Finger 0.00 0.00 0.00  0.00 1.5 0.18  1.77

3. Engineer  0.00 0.00 0.372  0.00 0.15  0.01  0.53

4. Fish 0.00 0.00 0.00 0.00 2.29  0.47  2.76

5. Paddle’ 0.01 0.00. 0.00  <0.01 0.96  0.08 1.06

6. Rainbow 0.03 0.00 - 0.00 0.00 2.57  0.00  2.60
Rainéga]) 0.01 0,00 0.00 0.00 1,02 <0.01  1.04

(8/4) s |
Rainbow 0.01 0.00 0.00 0.00 3.35  0.01  3.36 °
(9/28) |

7. Silver 0.01 0.00 0.03 0.00 2.45  <0.01  2.48

8. Sportfish  0.00 0.00 0.00 0.00 127 0.00 1.27 "V

9. Trapper Joe 0.0] 0.03 0.00 0.01 6.32 0.00  6.36

10. Upper Jean 0.00 ,  0.00 0.0 0.00  1.13  0.01 1.14

11. MWeed 0.02 0.00 0.00 0.00 1.60  0.00 1.62

No. Lakes 5 . 1 2 2 11 7 11

No. Cases 7 1 2 2 13 8 13

Mean 0.01 0.03 0.20  <0.01 2.0 0.0  2.20

Standard Dey.  0.0] - 0.24 - 1.5 0.16  1.51

Range 0.01-0.03 - 0.03-0.37 -  0.15-6.32/0.01-0.47/0.53-6.36

1/ Number of fish per trap hour

2/ Stocked fish




fish during the winter when dissolved oxygen is used faster through organic
decomposition and respiration than it is replaced. Rainbow trout require a
spawning stream with sufficient flow and suitable gravel substrate. Lakes

with shallow mean depths have greater water volume in the euphotic zone.

This allows production of larger quantities of food to support fish populations.
Many of these physical characteristics are part of complex controlling mechanisms.

Lakes varied in size from 8 to 286 acres. Maximum depth varied from 8 to 61
feet and mean depth from 2 to 23 feet. Five of the lakes had inlet or outlet
streams that we felt were capable of serving as rainbow trout spawning habitat,
and three of the lakes had streams that appeared capable of allowing anadromous
fish migrations. Table 6 compares major physical properties of the lakes.

CHEMICAL PROPERTIES

Certain chemical properties of lake water reflect fertility levels. Key
nutrients combine with 1ight radiation and plants to produce food that supports
the animal biomass. One of the key chemical properties we used to reflect
lake fertility was alkalinity. J.B. Moyle, working with Minnesota lakes,
established plant and fish productivity levels based on alkalinity concentrations
(MacKenthun and Ingram 19675. Moyle's productivity levels for alkalinity were:
0 to 20 mg/1, low productivity; 20 to 40 mg/1, Tow to medium productivity, 40
to 90 mg/T, medium to high productivity; and above 90 mg/1, high productivity.
Conductivity, which measures the electrical conductivity of water, is another
relative measure of lake fertility. Protein formation is affected by the
agmount of available phosphorus and nitrogen. The Morphoedaphic Index (MEI),
shiown in Table 7, is an index that combines physical characteristics of lakes
(morphology) along with chemical properties which are principally derived from
the soil (edaphica. This index was first deyeloped by R.A. Ryder and has been
extensively used n Canadian lakes as a quick tool for estimating potential
fish productiyity (Ryder, et al. 1974).  ere 1)

| < et .
In the 17 Takes considered, mean MEI was 23.4. The MEI ranged from 5.5 to
81. Dissolved oxygen spanned a range from 0.3 to 12.6 mg/1, but most of the
low oxygen concentrations were found in the lowest levels of the lakes' hypo-
1imnion. HWater pH ranged from a low of 6.7 to a high of 7.7, well within the
normal tolerance Timits of fish. Comparisons of six Take water chemical
properties measured during July are in Table 7.

VEGETATION AND WILDLIFE

A variety of aguatic vegetation was found growing in the surveyed Takes.
Principal families included pondweed, bur reed, sedge, water milfoil, water
111y, water plantain, horsetail, crowfoot, quillwort, chara, and sedge.
Aquatic vegetation coverage of lake surface areas ranged from three to 92
percent. The number of gquatic species identified in each lake along with
the percentage of vegetative coverage are shown in Table 8.

Wildlife sighted during the Take surveys consisted of mammals and birds.
Moose, beaver, muskrat, snowshoe hare, coyote, and black bear comprised the
six species of mammals identified by sight or sign. There were five classes
of birds identified which included waterfowl, gulls/terns, shorebirds,

Easserines, and raptors. The number of birds and mammals sighted on each
ake is giyen in Table 8.

10



LAKE PHYSICAL FEATURES

Table 6.
KENAT NATIONAL WILDLIFE REFUGE
Surface Maximum Mean Lake Water Spawning  Anadromou
Lake Area Depth Depth YoTume Trans.  Streams Streams
(Ac.) (Ft.) (Ft.) (Ac.Ft.) (Ft.) (No.) (No.)
1. Bottenintnin 256 8 2 510 8 0 0
2. East Finger 72 48 23 1,620 27 1/ 0
3. Engineer 230 17 7.5 1,719 3.9 0 0
4. Fish 66 61 22 1,430 30 1/ 0
5. Paddle 97 41 15 1,485 20 1 0
6. Rainbow 150 17 7.3 1,095 7.5 1 1
7. Silver 125 34 12.6 1,660 11 1 1
3. Sportfish 286 60 22 6,300 18 Y 0
9. Trapper Joe 105 17 4.2 440 10 1 1
10. Upper Jean 50 44 19 930 26 0 0
11. Weed 8 39 15 115 12 1 0
1 Stream may not support rainbow trout spawning
RN
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0.26-0.69

Table 7. . LAKE CHEMICAL CHARACTERISTICS
KENAI NATIONAL WILDLIFE REFUGE - July, 1983
D.0. Specitic Total Kjeldahl
Lake Range pH Conductance Alkalinity Phosphoris Nitrogen MEI
(mg/1) B 25°C (mg/1) (ug/1) (mg/1)
1. Bottenintnin 9.9-9.5 6.9 24 7 15.0 0.52 39.3
2. East Finger 10.3-2.0 7.1 37 15 | - - 5.5
3. Engineer 9.8-9.6 7.6 61 25 24.0 . 0.69 26.9
4. Fish 12.6-0.5 7.2 36 16 7.2 0.31 5.5
5. Paddle 10.6-1.0 7.6 9 41 1.2 0.36 16.7
6. Rainbow 9.7-9.5 7.3 35 15 10.4 0.42 16.0
7. Silver 10.0-0.6 7.3 70 29 © 8.1 0.26 18.2
8. Sportfish 11.4-0.5 7.0 105 47 7.8 0.37 15.6
9. Trapper Joe 9.4-4.2 7.7 104 48 12.0 0.34 81.0
10. Upper Jean 10.9-6.6 7.7 - 154 72 6.6 0.32 271
1. Weed 8.8-0.3 6.7 26 4 10.0 0.44 5.7
No. Lakes - 1 1 1 10 10 1
Mean - 7.3 68 29 1.2 0.40 2324
Standard Deviation . 0.34 52 21 5.2 0,13 28
IRange 12.6-0.3  6.7-7.7  24-154 4-72 6.6-24 5.5-8]




Table 8.

AQUATIC VEGETATION AND WILDLIFE

KENAT NATIONAL WILDLIFE REFUGE - 1983

“Lake

Number Percent ™~
Aquatic Lake . .
Species Coverage

‘ Number.

Bird - .~

_Species.

Number
- Mammal
Species

10.
11.

Bottéhihthin

Eaét:F%héér

. Engineer

Fish-

. Paddle

. Rainbow

Silver = 4

.- Spoptfish

Tﬁ%ﬁper Joe

- Upper Jean

Weed

8 0
8 13
6 44
10 3
14 47
8 21 ;i:
mo %
RS 23
9 67
e 29
7 E

L
0
15

6.

16
12
.
1

14

2
3
4

13




INDIVIDUAL LAKE REPORTS

Detailed reports for 11 Takes follow. In alphabetical order they are:
Bottenintnin, East Finger, Engineer, Fish, Paddle, Rainbow, Silver,
Sportfish, Trapper Joe, Upper Jean, and Weed Lakes. Detailed information
on &11 biological, chemical, and physical parameters are contained in these
reports along with a map depicting lake depths and areas of vegetation. A
supplemental report will be provided Tater in 1984 covering the remaining
seven lakes surveyed last year.

14



"BOTTENINTNIN LAKE

INTRODUCTION

A fishery survey of Bottenintnin Lake was conducted on September 19-20,
1983. Additional water quality data were gathered on July 21, 1984. Table
1 summarizes Bottenintnin Lake survey findings.

PHYSICAL FEATURES

Bottenintnin Lake, in the Kenai River Drainage, is situated in the north
central section of the Kenai National Wildlife Refuge (NWR) at Tatitude

60° 30' and longitude 150° 33'. The lake drainage area appeared to be

about 1,500 acres, but it is difficult to define because of the flat
topography. This area has been assigned to the Traditional Land Management
Category under Alternative "C" of :ithe draft Kenai NWR Comprehensive Conser-
vation Plan (USFWS 1983). The lake has a surface area of 256 acres, a
volume of 510 acre feet, and is at an elevation of about 315 feet. The Take
is extremely shallow with a mean depth of 2 feet and maximum depth of 8
feet. (Table 1 and Figure 1).

Lake topography donsists mainly of Towland bogs and scattered ridges. Much
of the lake's surrounding habitat is emergent and mixed scrub-shrub emergent
wetlands. Stands of black spruce and immature paper birch occur along the
western shore and on the main peninsula of the Take. The forest areas around
the lake were burned by the 1947 fire.

The water level of the lake is maintained by springs, runoff, and bog seepage.
There are no inlet or outlet streams. Areas of gravel substrate were present
along parts of the northwestern shoreline. :

A gravel road, connected to the western end of Skilak Loop Road, provides
automobile access to the Take. A large parking Tot was the only recreational
facility.

FISH

Threespine stickleback was the only species of fish captured in the lake.
The catch per unit of effort (CPUE) was moderately high at 2.54 stickleback
per trap hour (Table 2). Eight gi11 nets and 20 minnow traps were used to
determine fish abundance.

AQUATIC VEGETATION

Aquatic vegetation was the heaviest of all 18 Takes surveyed in 1983.
Vegetation covered 92 percent of the Take's surface area. Dominant families
were water 1ily, pondweed, sedge, and horsetail. Yellow pond 1ily and
Potamogeton natans grow in dense stands and almost exclusively cover the
entire lake. A complete Tist of species can be found in Table 3 and their
accompanying locations in Figure 1. '

15



U.S. FISH AND WILDLIFL SERVICE
“Lake Survey Summary

Water Body Bottenintnin Lake Survey Date(s) 9/19-20/83
7. Location: Refwuge Kena—i NNR T 5N R 7W S 20
Tatitude N 60° 30" 50" Longitude W 150° 33' 20" Map. Ref. Kenai C-2
2. Physical Data: Surface Area 256 Ac. Max. Depth _8.0 Ft.  Mean Depth 2.0 Ft.
Volume 510 Ac. Ft. Water Color Yellow Green Water Trans_8,0 Ft.
Drainage Area 1,500 Ac. Inlets (cfs) None
Gutlets [cfs) None
Spawning Habitat No rainbow trout spawning habitat was present.
ficcess A gravel access road connects to the western end of Skilak loop Road.
3 yater Quality: D.0. _9.9-9.5 mg/l Temp. _ 19.2-18.9°C Cond. 24 yhmg @ 25°C
pH 6.9 ATk. - 7 mg/1 - Hard. _ 3 mg/] __Phos. 15 ug/1
KjeTdahl N 0.52 mg/] MEI 39.3 SDF_1.56 __ Pollution Nane
3 .
4. Fish Species: (Abundance, H/M/L, Intgoduced) threespine'stick1éback (M-H)
: - Tdta?-Sﬁecﬁes._l_____
5. Management History: ADF&G surveyed the lake in 1960. The Stafe staocked 30,000
coho salmon in 1965 and 38,220 sockeye salmon in 1967. Both fish plants partially
oy totally failed due to winter kill. Management of -the lake was discontinued
after 196/. 4
6. Current Fishery Status: The Take contains only threespine stickleback. It is
subject to game fish winter kill.
7 Vegetation : Aquatic _pondweed (2 Sp.), water 111y (1 Sp.), sedges (2 Sp.).
Forsetatl (1 Sp.), gentain (1 Sp.), quillwort (1 Sp.). ‘ '
: Coverage % 92
Terrestrial Emergen and_scrub-shyuyb bogs with areas of jmmature paper birch
and black spruce. -
8. -Wildlife: Waterfowl (3 Sp.). mammal (2 Sp.)
g. Recreation: WildTife yiewing and camping appear to be the only recreational

actiyities. 1he TaKe is too shallow to use outboard motors.

Facilities . Parking lot

Survey Crew: Friedersdorff and Jakubas
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Table 2. KENAT FISHERY RESOURCES STATION
‘ ALASKA FISHERY RESOURCES PROGRAM
U.S. FISH AND WILDLIFE SERVICE

Summary Fish Catch and Effort Data

‘Water Body Bottenintnin Lake Code No. Survey Date _9/19-20/83

Average 4 - Fish CPUE
Gear . Fishing Amount Mesh - Fish Species Total 1000 Net Trap
Time Gear. Size Fish Sex sg.ft.hrs.  Hour Hour
~(hrs.) (Sq.Ft.) (In.) : Number M-F-U '
8 Gill Nets 23 1280 1.0 - 0 - 0.00 N/A N/A
' : 1280 2.0 - 0 - 0.00 N/A N/A
1280 2.5 - 0 - 0.00 - N/A N/A
1280 3.0 - 0 - 0.00 N/A N/A
1280 4.0 - 0 - 0.00 N/A N/A
Total Fish 23 © 6400° ATl - 0 - 0.00 0.00 N/A

20 Minnow Traps 23 N/A N/A  Threespine Stickleback 1172 0-0-1172  N/A N/A 2.54

Total Fish 23 N/A N/A A11 Species 1172 0-0-1172  N/A N/A 2.54




Table 3. . BOTTENINTNIN LAKE
) ASSOCIATED VEGETATION .

AQUATIC VEGETATION

Class Symbol Common Name Scientific Name
Emergent BB buckbean Menyanthes trifoliata
Emergent CR sedge Carex rostrata
Fmergent HTF horsetail Equisetum fluviatile
Emergent SR spike rush -Eleocharis palustris
Floating YPL yellow pond Tily Nuphar polysepalum
Floating PN pondweed Potamogeton natans
Submerged PG pondweed Potamogeton gramineus
Submerged QW quillwort Isoetes muricata

WETLANDS VEGETATION

i

Class Symbol . Vegetation Reference
Scrub-shrub PSSTF National Wetlands Inventory (Kenai)
Scrub-shrub PSS4/18B Natijonal Wetlands Inventory (Kenai)
Scrub-shyub PSS1B Natjonal Wetlands Inventory (Kenai)
Emergent PEMSF National Wetlands Inventory (Kenai)
Fmergent PEM5B National Wetlands Inventory (Kenai)
TERRESTRIAL VEGETATION

Class * Symbol ~ Common Name ' Scientific Name
Trees BS black spruce Picea mariana
Trees 1B immature paper birch Betula papyrifera
Trees IS immature spruce Picea sp.
Trees MB mature paper birch Betula papyrifera
Shrubs A alder Alnus sp.
Shrubs SG sweet gale Mirica gale
Shrubs W willow Salix sp.
Below Shrub CR sedge Carex rostrata
Below Shrub Cunid sedge ~ Carex sp.

~ Below Shrub MFF marsh five finger Potentilla palustris
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WATER QUALITY

Water quality data were collected in July and September. Water quality
parameters were within acceptable fish tolerance 1imits. Lake fertility
was rated Tow based on a classification of Minnesota Lakes using alkalinity
level as an indicator. (MacKenthun and Ingram 1967). The lake's alkalinity
of 7 mg/1 was the second lowest encountered of 18 lakes surveyed in 1983.
Specific conductance, corrected to 25°C, was 24 umhos. Water pH during
July was slightly acid at 6.9. Total phosphorus was 15 ug/1 and Kjeldahl
nitrogen was 0.52 mg/1. Water color was yellow green and transparent to
the lake bottom at 8 feet. No sources of water pollution were apparent.

The Tlake was not thermally stratified. Dissolved oxygen was saturated to
sTightly super saturated (9.9-9.5 mg/1) through the entire water column.
The Take has a Morphoedaphic Index of 39.3 and Shoreline Development Factor
of 1.56 (Appendices A and B). Specific water quality data are given in
Tables 1, 4 and 5. -

MANAGEMENT HISTORY

Alaska Department of Fish and Game (ADF&G) surveyed Bottenintnin Lake in
1960 (Kubik and Reynolds 1960) and found only threespine stickleback. In
1964 the State stocked the lake with 30,000 coho salmon and with 38,220
sockeye salmon in 1967. The 1964 plant fajled to produce fish while the
1967 plant produced some fish for three consecutive years. Stocking was
discontinued after 1967 due to evidence of winter ki1l (Nelson 1984).

WILDLIFE

Three species of waterfowl were seen on the lake along with evidence of
muskrat and moose. A1l species recorded, along with other pertinent data,
are listed in Table 6.

RECREATIONAL USE

The primary use of this Take area is for wildlife viewing. It also serves
as a camping area for recreational activities taking place in other parts
of the refuge. Running outboard motors in the Take is difficult due to
the dense aquatic vegetation.

FISHERY RESOURCES SUMMARY

Our fishery survey found no game fish and a moderate abundance of
threespine stickleback in the Take. Water quality conditions, at the

time of the survey, were well within optimum fish tolerance Timits.
However, the extreme shallow depth of the Take - maximum 8 feet - and the
dense aquatic yegetation, make the Take a prime candidate for winter kill.
ADF&G confirmed that winter kill had caused the failure of the previous
stockings of coho and sockeye salmon. Bottenintnin Lake is considered to
haye g negligible sport fish value.
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Table 4. KENAI FISHERY RESOURCES STATION
ALASKA FISHERY RESOURCES PROGRAM
U.S. FISH AND WILDLIFE SERVICE

Water Analysis Data Sheet

Study  Remote & Roadside Lake Study, Kenai NWR. 1983-84

Water Body Bottenintnin Lake Survey Date/Time _7-21-83/1000

Lake Location (Latitude) N 60° 30' 50" (Longitude)y 150° 33' 20"

Code No. Survey Crew Friedersdorff, Jakubas - .
Cloud Cover (%) 25  Wind (mph) 1-5 _ Air Temp (°C)15.2 _ Chop (in) 2.0
Station ' ’ T, : . .

Sample Tater Conduct- ~ Total - Total " Water - Total
Depth Temp. D.0. pH ivity Alkalinity Hardness Water Trans. Phosphate
(m) (°C§ (mg/1 (u mho) (mg/1) _ (mg/1) _ Coler (m) (ug/1)
0 119.219.9 {6.9 21%* 7 3 XTIV 2.5 15
1 [19.0 ] 9.8 ' - :

2 118.9 | 9.5

3

*Conductifity adjustdd to 25°C|is 24 umhos

Remarks: Equipment used: D.0. & Temp. - YSI 57 Meter; Conductivity - YSI SCT-33
Meter; pH-Hach 17F & Matkson 88 Meter; Water Color - Forel-Ule Scale;
Water Transparency - 20 cm Secchi Disc; Alkalinity - Hach AC-DT;
Hardness - Hach HA-DT. Bottom could be seen. : T
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Table b. KENAI FISHERY RESOURCES STATION
ALASKA FISHERY RESOURCES PROGRAM
U.S. FISH AND WILDLIFE SERVICE

Water Analysis Data Sheet

Study  Remote & Roadside Lake Study, Kenai NWR. 1983-84

Water Body Bottenintnin Lake Survey Date/Time __ 9-20-83/12R0
Lake Location (Latitude) N 60° 30° 50"  (Longitude) y 150° 33' 20"
Code No. Survey Crew  Friedersdorff, Jakubas

Cloud Cover (%) 100 Wind (mph) 2 Air Temp (°C) 9.2 Chop (in) 1.0 '
Station ' o

Sample Water Conduct- Total -  Total " Water - Total
Depth Temg. D.0. pH ivity Alkalinity Hardness Water Trans. Phosphate
(m) (°C) (mg/} (umho) _ (mg/1) (mg/1) _Coler (m) (La/1)

0 [7.8 | 1101 | 2.5 |
7.8 11.2
2 7.8 11.2
—
Remarks: 'Equipment used: D.0. & Temp. - YSI 57 Meter; Water Transparency - 20cm

Secchi Disc.  Bottom could be seen. _ » :
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fable 6. KENAI FISHERY RESOURCES STATION 2
ALASKA FISHERY RESOURCES PROGRAM a
U.S. FISH AND WILDLIFE SERVICE \

Wildlife Data Sheet

Stpdy Remote &' Roadside Lake Study, Kenai NWR, 1983-84
Water Body Bottenintnin Lake Survey Date/Time 9/19-20/83
Lake Location (Latitude) N 60° 30' 50" (Longitude) W 150° 33' 20"

Code Number Survey Crew Friedersdorff, Jakubas
Animal Common Sex Animal Verifi- Habitat
Class Name Number M-F-U  Assoc. cation Type
Birds , -
Waterfowl  Surf Scoter : 1 0-0-1 Single Sight - Water
Common Merganser 12 0-0-12 Flock Sight -
4 Common Loon 3 J+ 1-1-1 Pair/Single Sight Water
Mammals . _
Furbearers Muskrat 1 0-0-1 Single Sight Water
Big Game Moose - - - Sign -

M=Male; F=Female; U=Undetermined; J=Juvenile; J+ = Includes Juveniles

Remarks: rainy, Windy, Cold.
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EAST FINGER LAKE

INTRODUCTION

A fishery survey of East Finger Lake was conducted on June 15-16, 1983.
Subsequently, additional water quality data were gathered on July 14, 1983.
Table 1 summarizes East Finger Lake survey findings.

PHYSICAL FEATURES

East Finger Lake is Tlocated on the west central section of the Kenai National
Wild1ife Refuge (NWR) in the Kenai River drajnage at latitude 60° 30' and
Tongitude 150° 52'. Part of the Take has been assigned to the Intensive Land
Management Category under Alternative "C" of the draft Kenai NWR Comprehensive
Conseryation Plan (USFWS 1983). The lake has a surface area of 72 acres, a
volume of 1,620 acre feet, and is at an elevation of about 235 feet. Mean lake
depth is 23 feet and maximum depth 48 feet (Table T and Figure 1).

The watershed {s composed of rolling hills rising to 280 feet above the

lake. Approximately 2,000 acres, including South Finger and Quake Lakes, form
the East Finger Ldke drainage basin. An immature paper birch forest with
scattered {slands of mature paper birch and white spruce surround the lake.
Sma11 emergent to scrub-shrub bogs are*located at the north and southeast

ends of the lake. Most of the Finger Lakes area was burned in the 1969 fire.

The water regimen of the lake s maintained by runoff and springs. One
outflow stream is located at the southwest end of the Take. This stream,
which connects to Middle Finger Lake, is shallow with a width varying between
three and six feet. About 0.5 cubic feet per second (cfs) of outflow was
occurring during the survey. The stream seems capable of permitting fish
passage between lakes. Water inflow from South Finger Lake was indicated on
USGS Map Kenai C-3, but none was seen at the time of the survey. A small
seasonal spring-fed stream on the lake's north end was contributing about

0.2 cfs of inflow. The lake is landlocked from the ocean.

Automobile access to the lake s provided by the Finger Lakes Road. This
road was built some years ago by the Atlantic Richfield Company for o1l
exploration. Public use of the road is currently restricted by a locked
gate. Other means of access include airplane or a quarter mile hike from
the second gate on Finger Lakes Road. The only recreational facility

on the lake is a log cabin Tocated on the northeastern shore.

FISH

Fish captured in the lake included Dolly Varden/Arctic char, longnose sucker,
threespine stickleback, and coastrange sculpin for a total of four species
(Table 2). Dolly Varden/Arctic char and longnose sucker gill net abundances
were relatively Tow with catch per unit of effort (CPUE) of 0.15 and 0.03
respectively, indicating low sport fishing potential. Threespine stickleback
had a moderate CPUE of 1.59, and coastrange sculpin had a CPUE of 0.18. Four
9111 nets and 12 minnow traps were used to determine fish abundance. Seining
and electrofishing were employed to obtain maximum species diversity.
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1.

U.S. FISH AND WILDUIFE SERVICE
Lake Survey Summary

Water Body East Finger Lake Survey Date(s) 6/15=16/83
Location: Refuge Kenai NWR T I8 R qu S 33
Latitude N 60° 30'.00" Longitude W 150° 52' 40" Map. Ref. Kenai C-3
Phvsical Data: Surface Area 72 Ac. Max. Depth 48 Ft. Mean Depth 23 Ft.
Volume ,620 Ac. Ft. Water Color Greenish Yellow Water Trans 27 Ft.
Drainage Area 7,000 Ac. Inlets (cfs) There is one spring fed stream at

o

the north end ©f the Taker

Outiets (cfs) One outlet stream is at the sonthwest end of the lake flowing to
Middle Finger Lake. It was three to six feet wide and shallow. The -estimated
flow was 0.5 cfs. i . ) :

Spawning Habitat

Access Finger Lake Road (currently. restricted to public traffic), airplane, hiking

Water Quality: D.0. 10.3-2.0 mg/1 .Temp. 17.5-4.8°C Cond .37 umhos B 25°C
pH 7.1 Alk. - .15 ma/l - Hard. 15 mg/1 Phos. -
Kjeldahl N - MET 5.5 SDF _ 1.89 Pollution None

5

Fish Species: (Abundance, H/M/L, Introduced) _Dolly Varden/Arctic char (L),

“Tongnose sucker (L), threespine stickleback (M), coastrange sculpin.
Total ‘Species 4

Management History: The Jake was first surveyd in 1965 by ADF&G. Between 1864
and 1967, they found CPUE's of Dolly Varden/Arctic char ranging from 0.19 to
,£LQZLiﬁﬁh_pgr_ﬂgi_hgur;_ﬁA 1imited 1975 suryey hy thé USFWS yielded a chayr CPUE

Current Fishery Status: A Tow Dolly Varden/Arctic s i
by a CPUE of 0.15_in our 1983 survey. Other fish captured included longnose
Sucker (CPUE 0.03), threespine stickleback (CPUE_1.59). and coastrange sculpin
Water fertility was low relative to fish production.

Vegetation : Aquatic _ Pondweed (2 Sp.), horsetail (2 Sp.), water milfoil (2 Sp.),_
water Tily (1 Sp.), crowfoot (1 Sp.). ' :

Coverage % 13

Terrestrial _Immature paper birch forest with unhurned stands of mature paper
birch and white spruce. :

‘Wildlife:  Waterfowl (1 Sp.). shorebird (1 Sp.). passerine (8 Sp.,), mammals

(3 Sp.).

Recreation: Hunting and 1ight fishing. -

Facilities . There 1s one refuge loq cabin on the northeast side of the lake,

Survey Crew: Friedersdorff and Jakubas

nr




Figure 1. EAST FINGER LAKE
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Table 2. KENAI FISHERY RESOURCES STATION
' ALASKA FISHERY RESOURCES PROGRAM
U.S. FISH AND WILDLIFE SERVICE
'ASummary Fish Catch and Effort Data
Water Body _Fast Finger lake Code No. Survey Date _6/15-16-83
‘ Average Fish CPUE

Gear Fishing Amount Mesh Fish Species Total 1000 Net Trap

Time Gear Size - Fish Sex sq.ft.hrs. Hour Hour

(hrs.) (Sq.Ft.) (In.) Number M-F-U . .

4 G111 Nets 22 640 1.0 Longnose Sucker 2 0-0-2 0.14 N/A N/A

' 640 2.0 Longnose Sucker 1 0-0-1 0.07 N/A N/A

Dolly Varden/A. Char 6 1-2-3 0.43 N/A N/A

640 2.5 Dolly Varden/A. Char 6 2-1-3 0.43 N/A N/A

640 3.0 Dolly Varden/A. Char 1 0-0-1 0.07 N/A N/A

640 4.0 - 0 - 0.00 N/A N/A

22 3200 AN Longnose Sucker 3 0-0-3 0.04 0.03 N/A.

Dolly Varden/A. Char 13 3-3-7 0.19 -0.15 N/A

Total Fish 22 3200 ATl A1l Species 16 3-3-10 - 0.23 0.18 N/A
12 Minnow Traps 24 . N/A N/A Threespine Stickleback 457 0-0-457  N/A N/A 1.59
v , . Coastrange Sculpin Y 0-0-52 N/A N/A 0.18
Total Fish 24 ‘N/A N/A _ A11 Species 509 0-0-509 N/A _ N/A 1.7

Bag Seine N/A N/A N/A Threespine Stickleback 1 0-0-1 N/A N/A N/A

Coastrange Sculpin 1 0-0-] N/A N/A N/A

Total Fish N/A N/A N/A A11 Species 2 0-0-2 N/A N/A N/A

Electrofishing  N/A N/A N/A Threespine Stickleback 16 0-0-16 N/A N/A N/A

Coastrange Sculpin 2 0-0-2 N/A N/A N/A

Longnose Sucker 1 0-0-1 N/A N/A N/A

Total Fish N/A N/A N/A A1l Species R 0-0-19 N/A N/A N/A




Dolly Varden/Arctic char ranged in size from 9.1 inches (230mm) to 14.0
inches (355mm) fork Tength. Individual weights were from 0.36 pounds (165 g)
to 1.50 pounds (680 g). Condition factors ranged from 0.94 to 1.36 with a
mean of 1.09. Longnose sucker ranged in fork length from 4.5 inches (114mm)
to 9.1 inehes (230mm). See Table 3 for a detailed breakdown of fish weight-
and condition by fork length class. :

AQUATIC VEGETATION

Aquatic vegetation was moderate and concentrated around the periphery of the
lake, usually not extending beyond 50 feet from the shoreline. Thirteen
percent of the lake was covered with vegetation. Dominant families included
pondweed, water 111y, and sedges. A complete Tist of species can be found
in Table 4. Areas of aquatic vegetatijon are Tocated in Figure 1.

WATER QUALITY

Water quality data were collected in June and July. Measured parameters
indicated generally good water conditions for fish. Water fertility for

the lake is rated Tow compared to a classification of Minnesota Lakes
(MacKenthun and Ingram 1967) based on alkalinity level. The Take was much
lower in alkalinity and conductivity than the 17 other lakes tested in

1983. Specific cdnductance, corrected to 25°C, was 37 umhos while alkalinity
and hardness were both 15 mg/7. Water pH was near neutral at the surface

and s1ightly acid at 20 feet. No sourtes of water pollution were apparent.
Dissolved oxygen concentrations yaried from 9.8 mg/1 at the surface to 2.0
mg/1 near the bottom. Dfissolyed oxygen concentrations below 36 feet were
considered marginal for fish. The'much Jarger volume of well oxygenated
water {ndicates the Take has satisfactory winter under-ice oxygen levels for
fish. later color was greenish yellow with a Secchi disc transparency of

27 feet. The Take had a Morphoedaphic Index of 5.5 and Shoreline Development
Factor of 1.89 (Appendices A and B?. Specific water quality data are presented
in Tables 1, 5, and 6.

MANAGEMENT HISTORY

Strickland and Bernhardson (1964) of the Alaska Department of Fish and Game
were the first fi{shery biologists to survey East Finger Lake. During .

their survey they captured char and suckers. Between 1964 and 1966 the State
test netted the Take five times obtaining Dolly Varden/Arctic char CPUE's
between 0.19 and 0.72. The Fish and Wild1ife Service made a limited gill net
survey in 1975 obtaining a char CPUE of 1.13. No specific fishery management
measures- are known to have been implemented on this Take.

" WILDLIFE

One pair of common loons were obseryed moving between East Finger and Middle
Finger lakes.. Greater yellowlegs were feeding along the lake shoreline and
apparently nesting {n the immediate area. Eight species of passerine birds
and three species of mammals were {dentified by sight, sign, or sound. A1l
gi]d]fﬁe species recorded along with other pertinent data are Tisted in Table
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Table 3. FISH LENGTH, WEIGHT, AND CONDITION SUMMARY
S East Finger Lake - 1983
FISH LENGTH BY MESH SIZE
Length Length Length
Gear Species Mesh: Sample Mean SD* Range
Size ’ No. - (mm): (mm) (mm)
4 Gi11 Nets Dolly Varden/ 2.0 7 304 51 230 - 400
Arctic char 2.5 5 . 304 18 275 - 320
) 3.0 1 355 - 355 - 355
FISH WEIGHT BY LENGTH CLASS
4 Weight Weight Weight
Gear Species Length Class Sample Mean SD Range
(mm) No. (9) (g) (g)
4 Gi11 Nets Dolly Varden/ 201 - 250 1 165 - 165 - 165
Arctic char 251 - 300 5 259 21 240 - 290
301 - 350 5 327 37 285 - 365
351 - 400 2 595 120 510 - 680
FISH CONDITION (K) BY LENGTH CLASS
Length Class Sample Condition Condition Condition
Gear Species (mm) No. Mean SD Range
4 Gi11 Nets Dolly Varden/ 201 - 250 1 1.36 - 1.36 - 1.36
Arctic char 251 - 300 5 1.07 0.09 - 0.94 - 1.17
307 - 350 5 1.04 0.09 - 0.96 - 1.17
351 - 400 2 1.10 0.06 1.06 - 1.14
Totals A1l 13 1.09 0.11 0.94 - 1.36

*Standard Deviation




Table 4. EAST FINGER LAKE

ASSOCIATED VEGETATION

AQUATIC VEGETATION
Class Symbol Common Name Scientific Name
Emergent HTF horsetail Equisetum fluviatile
Emergent HTP horsetail Equisetum palustre
Floating YPL yellow pond Tily Nuphar polysepalum
Submergent MRS] water milfoil Myriophyllum sp.
Submergent MRs ., water milfoil Myriophyllum sp.
Submergent PA pondweed Potamogeton alpinus
Submergent PP pondweed Potamogeton praelongus
Submergent WWC - Ranunculus confervoides

TERRESTRIAL VEGETATION

Class Symbol Common Name Scientific Name
Trees ‘IB - immature paper birch Betula papyrifera
Trees MB mature paper birch Betula papyrifera
Trees MS mature white spruce Picea glauca
Shrub A alder Alnus sp.
Shrub SG sweet gale Myrica gale
Below Shrub  CR sedge Carex rostrata
Below Shrub  Cunid sedge Carex sp.
Below Shrub G grass Gramineae
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Table 5.

Study

KENAI FISHERY RESOURCES STATION
ALASKA FISHERY RESOURCES PROGRAM
U.S. FISH AND WILDLIFE SERVICE

Water Analysis Data Sheet

Remote & Roadside Lake Study, Kenai NWR, 1983-84

Water Body
Lake Location (Latitude) N 60° 30' 00"

East Finger Lake Survey Date/Time 7-14-83/1000
(Longitude) W 150° 52' 40"

Code No. Survey Crew Friedersdorff, Jakubas :
Cloud COVEF_(%T——_ Wind (mph) Air Temp (°C) 18  Chop (in)
Station : )
Sample MWater Conduct- Total Total " Water. Total
Depth  Temp. D.0. pH dvity Alkalinity Hardness Water Trans. Phosphate
(m) (CL (mg/1 (u mho) (mg/1) (mg/1) _Toler (m) (ug/1)
0 117.5] 9.8 | 7.1 32%* XIV 7.5 -
1 [ 17.4 1 9.9
2 | 17.4.1 9.9
3 117.2 949
4°1117.1 ] 9.9
5 |15.5 | 9.9 _
6 | 10.8 |10.3 | 6.9 35 - 156.0 15.0
7 9.1 {10.0
8 8.0 | 9.4 -
9 [ 6.2 | 8.2 N
10 | 5.8 | 7.0 |
11 5.2 | 5.8
12 | 5.0 | 3.8
12.5] 4.8 | 2.0
AConductlivity ladjugted to standard 25°C {is 37 umhps
Remarks: Equipment used: D.0. & Temp.-YSI 57 meter; Conductivity - YSI SCT-33

meter; pH-Hach 17F & Markson 88 Meter; Water Color - Forel Ule Scale;
Water Transparency - 20 cm Secchi Disc; A]ka11n1ty - Hach AC-DT;
Hardness - Hach HA-DT.
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Table 6.

KENAI FISHERY RESOURCES STATION
ALASKA FISHERY RESOURCES PROGRAM
U.S. FISH AND WILDLIFE SERVICE

Water Analysis Data Sheet

Remote & Roadside Lake Study,‘Kehai NWR, 1983-84

Water Body East Finger Lake
Lake Location (Latitude)

Survey Date/Time 6-15-83/1430
N 60° 30' 00" (Longitude) W 150° 52' 40"

Code No. Survey Crew Friedersdorff, Jakubas A
Cloud Cover (%) 99 Wind (mph) 3 Air Temp (°C)17.0 Chop (in)_0.0
Station : ‘ :
Sample MWater Conduct- Total Total " Water Total
Depth  Temp. D.0. pH ivity Alkalinity Hardness Water Trans. Phosphate
S e T ') (/1) (mg/1) Coler (m)  (ug/1)
0| 16.0| 11.8{ 7.0 31 XI1 8.3
1 | 15.5 | 11.9 -
2 115.01 12.0
3| 14.8 | 12.0]
4 114.8 | 12.1
5 | 12.5 1 12.2
6 | 11.0 |. 12.2¢}"
7 9.0 | 12.2
8 7.8 |1 11.0
9 7.0 | 10.2
10 6.0 9.0
11 5.9 7.2
12 5.5-4 5.0
13 5.1 3.5
14 4.9 1.8
|

Remarks:Equipment used: D.0. & Temp.- YSI 57 Meter; Conductivity - YSI SCT-33

Meter; pH-Hach 17F & Markson 88 Meter; Water Color - Forel-Ule Scale;
Water Transparency - 20 cm Secchi Disc. Winkler 0, Checked 11.8 mg/1.
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Table 7. KENAI FISHERY REéOURCES STATION
ALASKA FISHERY RESOURCES PROGRAM
U.S. FISH AND WILDLIFE SERVICE

Wild1ife Data. Sheet

Study Remote & Roadside lake Study, Kepai NWR, 1983-84
Water Body Fast Finger Lake Survey Date]T1me.gﬁ/1R_lﬁ/R?
Lake Location (Latitude)y goe 3a' na  (Longitude]y 1spe 520 aqn

- Code Number Survey Crew__ Friedersdorff, Jakubas
Animal Common Sex Animal Verifi- Habitat
-Class Name Number ~ M-F-U  Assoc. cation Type
Birds :
Waterfowl Common Loon 2 1-1-0  Pair Sight Water
Shorebirds # Greater Yellowlegs 4 1-1-2  Pair Sight 1B
Passerines  Rusty Blackbird 4- 1-0-3 Pair/Single Sight - IB
' ~Song Sparrow 3 0-0-3 - Sound -
White-crowned Sparrow Many - - Sight 1B
Blackpoll Warbler  Many - - Sound -
Slate=sided Junco - - - Sound -
Tree Swallow - - - Sight -
Wilson's Warbler - - - Sound -
Gray Jay . - - - Sound -
Mammals )
Big Game Moose - - - Tracks - -

Furbearers  Muskrat" - _

Mussel Shells

Others Snowshoe Hare - - - Cuttings

M=Mé]e; F=Female; U=Undetermined; J=Juvenile; J+ = Includes Juveniles
IB=Immature Birch

Remarks: Rpysty Blackbird nest with five eggs near shoreline.
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RECREATIONAL USE

The lake, at the current time, is relatively isolated from the public.
-~ Limited sport fishing takes place along with use of the refuge log cabin.
During our survey two ojl field employees visited the Take. One of the
workers stated they occasionally fished the Take from a canoe, but had
only limited angling success. Human impact on the lake is minimal. A
short vehicle path leads from Finger Lakes Road to the Take, and there is
some vegetative disturbance around the cabin site.

FISHERY RESOURCE SUMMARY

Our fishery investigation of East Finger Lake indjcated a low population
of Dolly Varden/Arctic char (CPUE 0.15). Additional species captured
included threespine stickleback, longnose sucker, and coastrange sculpin.
Lake water fertility was rated Tow. Other water quality parameters measured
were within acceptable fish tolerance Timits. A small outflow stream
connecting East Finger and Middle Finger lakes could permit seasonal fish
passage. East Finger Lake is considered to have the potential to support
a Tow yield char sport fishery.

I
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ENGINEER LAKE

INTRODUCTION

A fishery survey of Engineer Lake was conducted on July 27-28, 1983.
Survey findings are summarized in Table 1.

PHYSICAL FEATURES

Engineer Lake, Tocated in the Kenai River Basin, is situated in the north
central section of the Kenai National Wildlife Refuge (NWR) at latitude

60° 28' and Tongitude 150° 19'. The Take and surrounding area were
classified in the Moderate Management Category under Alternative "C" of

the draft Kenai NWR Comprehensive Conservation Plan (USFWS 1983). The lake
has a surface area of 230 acres, a volume of 1,719 acre feet, and is at an
eleyation of 289 feet. The lake is relatively shallow with a mean depth of
7.5 feet and maximum depth of 17 feet. (Table 1 & Figure 1).

The watershed is composed of lowland bogs to hills reaching an elevation of
1,400 feet. Approximately 1,875 acres form the lake's drainage basin. Major
habitat types include emergent to scrub-shrub wetlands along the eastern
shore, with the remaining shoreline censisting of an immature paper birch-
white spruce forest interspersed with black spruce in Tow lying areas. The
~surrounding lake area was burned by the 1947 fire.

The water flow regimen of the lake is maintained by spring seepage and
runoff. One small outlet stream is located at the east end of the lake.
This outlet and the accompanying wetland area, which connects to Hidden
Lake, are seasonally saturated and apparently only capable of passing fish
during high water conditions. We detected no perceptable flow and the
stream terminated in thick vegetation a short distance from Engineer Lake.
No inlet streams were found. No suitable rainbow trout stream spawning
habitat could be detected. Large areas of gravel and rocky shoreline were
found in the northwestern portion of the Take.

Primary access to the lake is by automobile via Skilak Loop Road and a

dirt access road. Recreational facilities include a gravel boat ramp, pit
toilet, parking lot, and tenting area. The Seven Lakes Trail begins at the
campground parking Tot and skirts:the western edge of the Take.

FISH
Fish caEtured included coho salmon, Dolly Varden/Arctic char, threespine

stickleback, and coastrange sculpin. Gill net Catch Per Unit of Effort (CPUE)
for sport fish was moderately high at 0.98 fish.per net hour (Table 2).
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U.S. FISH AND ILDLIFE SERVICE
Lake Survey Summary

Water Body Engineer Lake | Survey Date(s) 7/27-28/83
l ' 1. Location: Refuge Kenai NWR T sy R _gu 5 34
-~ Tatitude N 60° 28' 45" Longitude W 150° 19' 15" Map. Ref. Kenai B-]

2. Physical Data: Surface Area 230 Ac. _ Max. Depth _17.0 Ft. Mean Depth 7.5 Ft.
Volume _ 1,719 Ac. Ft. Water Color __ Greenish Brown  Water Trans_3 g gt
Drainage Area 1,875 Ac. Inlets (cfs) None o
Outiets [cfs) _ The lake has one intermitfent floodway at the east end connecting
to Hidden Lake. ' :

' Spawning Habitat _ No stream spawning habitat was found. Some rocky shoals are in
the western end of the Take.
Accéss Skilak loop Road with a dipt access road—to the Jake.

3. Water Quality: D.O. 9.8-9.6 mg/1__ Temp: __17.9-17.0°C Cond. g1 ymha @ 25°C
pH _ 7.6 ATk. - 25 mg/1 - Hard. __ 22 mg/1. __ Phos. 24 yg/1
Kjeldahl N _ 0.69 mg/IMEI _26.9 SDF 1.33  Pollution __ None

$ . . .

4. Fish Species: (Abundance, H/M/L, Intxoduced) Dolly Varden/Arctic char (L),
threespine stickleback (L), coho salmon (M-H,I), coastrange sculpin. '

: Total Qpecwes_.é_____

5. Manaqement sttor ADF&G initially surveyed the lake in 1960. It was again
suyveye 73 and 1974 by USFWS. FWS biologists recommended stocking the lake
with sport flsh An alternate year coho salmon fry stocking program (35,000 -
50,000) was initiated by ADF&G in 1975. A OderaTP1v high yield coho sport fishery-
resu1ted

6. Current Fishery Status: Under the current stocking program. the lake has a
moderately hlg% abundance of coho salmon (CPUE 0.97), and this abundance can
FTuctuate with the stocking rate.

'At Pondweed (3 Sp.). h 1(. ) 'A(' /

7. Vegetation qua ic ondwee p.), horsetajl (1 Sp.). sedges {1 3p ),

water 111y (1 Sp.) : ' -

] » Coverage % 44
Terrestrial _ Immature ‘birch-spruce forest with areas of bhlack spruce and emergent
tq scrub-shrub wetlands. :

8. -Wildlife: Waterfow1 (6 Sp. ); shorebirds (2 Sp.). gull (1 Sp.), passerine (4 Sp.)
_ngfors (?7SP L, mamals (4 Sp.). Noted wildlife: red-throated loon and Arctic .

oon ;

9. Recreation: _Sportfishing, camping. wildlife viewing. hiking hunting and trapning

Facilities . Parking lot, campground, gravel hoat yamp, and pit toilet.

Survey Crew: Friedersdorff & Jakubas
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Figure 1. ENGINEER LAKE

(230 Acres)
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Table 2. KENAT FISHERY RESOURCES STATION
ALASKA FISHERY RESOURCES PROGRAM
U.S. FISH AND WILDLIFE SERVICE
Summary Fish Catch and Effort Data
Water Body  Engineer Lake Code No. Survey Date 7/27-28/83
Average 4 Fish CPUE
Gear Fishing Amount Mesh - Fish Species. Total 1000 Net Trap
Time Gear Size Fish sq.ft.hrs.  Hour Hour
(hrs.) (Sq.Ft.) (In.) Number :

8 Gi1l Nets 25 1280 1.0 Coho Salmon 7 0.22 N/A N/A
1280 2.0 Coho Salmon 105 3.28 N/A N/A
1280 2.5 Coho Salmon 62 1.94 N/A N/A
Dolly Varden/A. Char 1 0.03 N/A N/A
1280 3.0 Coho Salmon : 9 0.28 N/A N/A
- Dolly Varden/A. Char 1 0.03 N/A N/A
1280 4.0 Coho Salmon 4 0.13 N/A N/A
By Species 25 6400 AT Coho Salmon 187 1.17 0.97 N/A
All Dolly Varden/A. Chgr 2 0.01 0.01 N/A
Total Fish 25 6400 ATl A11 Species ' 189 1.18 0.98 N/A
18 Minnow Traps 25 N/A N/A Coho Salmon 165 N/A N/A 0.37
- Threespine Stickleback 69 N/A N/A 0.15
| "Coastrange Sculpin 3 N/A N/A 0.01
Total Fish 25 N/A N/A A11 Species 237 N/A N/A 0.53
Bag Seine Total Fish N/A - N/A Coho Salmon 41 N/A N/A N/A
Electroshocking N7A N/A Coho Salmon 6 N/A N/A N/A
: Threespine Stickleback 1 N/A N/A N/A
Coastrange Sculpin 1 N/A N/A N/A
Total Fish N/A N/A A11 Species 8 N/A N/A N/A




The large number of coho salmon captured (CPUE 0.97) was due to an ongoing
ADF&G alternate year fish stocking program. This gi11 net catch of sport
fish translates to potentially moderately high sport angling success. A
remnant population of char was indicated by a catch of two adult Dolly
Varden/Arctic char. Minnow trap catch was dominated by stocked juvenile
coho salmon at a CPUE of 0.37 fish per trap hour. Threespine stickleback
and coastrange sculpin were relatively Tow in abundance.

Coho salmon captured in gill nets and minnow traps ranged in size from

2.4 inches (67mm) to 12.0 inches (305mm) fork length (FL). Their weight
ranged from 0.01 pounds (2.9g) to 0.75 pounds (340g). Condition factors (K)
ranged from Q.84 to 1.97 with a mean of 1.24 (Table 3). Ages of coho were
either zero plus or two plus due to alternate year stocking. No one, three,
or four-year-old coho were captured. Growth rates (FL) of stocked coho,
back calculated from 24 scale samples, averaged 4.3 inches (108mm) during
the first year, 7.1 inches (179mm) during the second year, with an overall
growth of 9.9 inches (251mm) for two and one-half years. The two Dolly
Varden/Arctic char captured had fork lengths of 15.5 inches (390mm) and

17.9 inches (455mm). :

AQUATIC YEGETATION

H
Aquatic vegetation was relatively dense and occupied nearly all areas of
the Take. Forty-four percent of the lake was covered with vegetation.
Dominant families included pondweed,. water 1ily, horsetail, and sedges.
A complete 1ist of.species can be found in Table 4. Areas of aquatic
vegetation are shown on Figure 1.

WATER QUALITY

Water quality data were collected twice during July. A1l water quality
parameters were within acceptable tolerance 1imits for fish. The Take is

of Tow to medium fertility according to a classification of Minnesota lakes
based on alkalinity level (MacKenthun and Ingram 1967). Specific conductance
corrected to 25°C was 61 micromhos. Total alkalinity and hardness were

slightly below the average of 17 other lakes sampled in 1983. The pH was
s1ightly alkaline. Total phosphorus was 24.0 ug/1 and Kjeldahl nitrogen

was 0.69 mg/1. No sources of water pollution were apparent. Dissolved

oxygen was near maximum to s1ight supersaturation throughout the entire water
column. Thermal stratification of the Take was not present. Water color

was greenish-brown with Secchi disc visibility of 3.9 feet. The lake had a
Morphoedaphic Index of 26.9 and Shoreline Development Factor of 1.33 (Appendices
A & B). Specific water quality data are presented in Tables 1, 5, and 6

MANAGEMENT HISTORY

»

Engineer Lake was first surveyed in 1960 by the Alaska Department of Fish

and Game (ADF&G) (Kubik and Reynolds 1960). A total of ten game fish including
rainbow trout, Dolly Varden, and coho salmon were captured in four days of

g1l netting. The sport fish CPUE was Tow at 0.05 fish per net hour.
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Table 3. FISH LLENGTH, WEIGHT, AND CONDITON SUMMARY
' Engineer Lake, 8/23-24/83
FISH LENGTH BY CAPTURE GEAR
Mesh Length Length Leng*th
Gear Species Size Sample Mean SD* Range
(in) No. (mm) (mm) (mm)
8 Gill Nets Coho Salmon 1.0 6 243 13 225 - 255
2.0 103 253 . 17 205 - 305
2.5 58 262 19 210 - 300
3.0 9 248 31 200 - 300
4.0 4 255 15 240 - 275
18 Minnow Traps 0.125 46 70.6 5.9 61 - 84
_ FISH WEIGHT BY LENGTH CLASS
Weight Weight Weight
Gear - Species Length Class Sample Mean SD Range
(mm) No. () (9) (9)
8 Gill Nets & Coho Salmon 51 - 100 46 4,90 1.25 2.9 - 8.0
18 Minnow Traps 151 - 200 1 100 - 100 - 100
201 - 250 82 173 28.6 100 - 275
251 - 300 96 229 39.4 140 - 330
301 - 350 1 340 - 340 - 340
FISH CONDITION BY LENGTH CLASS
Length Class Sample Condition (K) Condition Condition
Gear Species (mm) No. Mean SD Range
8 Gi11 Nets & Coho Salmon 51 - 100 46 1.37 0.17 1.17 - 1.86
18 Minnow Traps 1561 - 200 ] 1.25 - 1.256 - 1.25
201 - 250 82 1.23 0.17 0.91 - 1.97
2517 - 300 96 1.18 0.13 0.84 - 1.45
301 - 350 1 1.20 - 1.20 - 1.20
Coho Salmon ATl 226 1.24 0.16 0.84 - 1.97

*Standard Deviation




ENGINELR 1AKE

hable 4. ASSOCIATED VEGETATION -
AQUATIC VEGETATION
Class Symbo1 Cbmmon Name Scientific ‘Name
Fmergent HTF hbrsetai] _ Equisetum fluviatile
Fmergent SR spike rush Eleocharis palustris
Floating YPL y?]]ow pond 1ily Nuphar polysepalum
Submergent PG E - Potamogeton gramineus
Submergent PR i - Potamogeton perfoliatus
Submergent PpP* ! - Potamogeton praelongus
WETLAND VEGETATION
Class Symbol | Vegetation Reference
Scrub-Shrub PSS4/18 National Wetlands Inventory (Kenai)
Scrub-Shrub PSS E National Wetlands Inventory (Kenai)
Fmergent PEM5 i National Wetlands Inventory (Kenai)
TERRESTRIAL VEGETATION
| o
Class SymboT Common Name Scientific Name
Trees BS black spruce Picea mariana
Trees 1B immature birch (<20') Betula papyrifera
Trees IS immature spruce (<20') Picea glauca
Trees MS mature spruce (720') Picea glauca
shrubs SG - sweet gale Myrica gale
" Below Shrub None Noted

*Needs to be re-confirmed
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Table 5 KENAI FISHERY RESOURCES STATION
ALASKA FISHERY RESOURCES PROGRAM
U.S. FISH AND WILDLIFE SERVICE

Water§Ana1ysis Data Sheet
o

Study Remote & Roadside Lake Study, Kenai MR, 1983-Rd

Water Body _ Engineer Lake Survey Date/Time _ 7-21-83/0830
Lake Location (Latitude)N 60°% 28' 45" (Longitude) y 150° 19' 15"
Code No. _ Survey Crew __ Friedersdorff, Jakuhas

Cloud Cover (%) 5 Wind (mph) _1-5__ Air Temp (°C)_15.0 Chop (in)_nq
Station 1 L . '

Sample Water Conduct— Total Total “Water Total

Depth  Temp, ' D.0. pH ivity Alkalinity Hardness Water Trans. Phosphate
Prl T gy w'mio)  (mg/1) (ma/1) Color (m) " (ua/M)
0 [17.9 | 9.8 7.6 53* 25 22 XVITI) 1.2 24
1 [17.8 | 9.8 |
2 117.7 | 9.8, |
3 |17.5 | 9.6
4 |17.0 | 9.6

l

o

*Conductiviiy adjgsted|to standapd 25°C temderature iJA61 umhos

Remarks: Equipment used: D.0. & Temp.- YSI 57 meter; Conductivity - YSI SCT-33
Meter; pH-Hach '17F & Marson 88 Meter; Water Color - Forel-Ule Scale;
Water Transparency - 20 cm Secchi disc; Alkalinity - Hach AC-DT;
Hardness - Hach HA-DT.
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KENAI FISHERY RESOURCES STATION

Table 6. !
ALASKA FISHERY RESOURCES PROGRAM
U.S. FISH AND WILDLIFE SERVIQE
Water Analysis Data Sheet
Study Remote & Roadside Lake Study, Kenai NWR, 1983-84

Water Body Engineer Lake Survey Date/Time _ 7-27-R3/1500.
Lake Location (Latitude) N 60° 28' 45" (Longitude) W 150° 19' 15"
Code No.  Survey Crew _ Friedersdorff, Jakubas

Cloud Cover (%) 15
1

Station

Wind (mph) 2-10__ Air Temp (°C)21.5 Chop (in)_3.0

Conduct- Total Total "Water Total

Sample MWater _
Depth  Temp. 'D.0. pH dvity Alkalinity Hardness Water Trans. Phosphate
e T masi) " (umho)  (ng/1)- (ng/1)  Tolor (m)  _ (na/1)
___,Q 18.2 9.9 : i ' 1.1
1| 17.2[10.0 |
2 17.0{10.0
3 16.8] 9.9
4 16.8] 8.8°
—
—
l
i
Remarks: D.0. & Temp. - YSI 57 Meter; Water Transparency 20 cm

Equipment used:
Secchi disc.
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The lake was sampled again by the Fish and Wildlife Service in 1973 and
1974. The CPUE in 1973 was 0.09 fish per net hour for four Dolly Varden and
wne rainbow trout and 0.04 in 1974 (Bailey 1974) for three Dolly Varden.
LimnoTogical measurements in 1974 indicated good dissolved oxygen levels

in both the winter and summer. Other water quality parameters were found

to be within favorable fish:tolerance 1limits. Following the 1974 and 1975
FWUS surveys, the Fish and Wjldlife Service recommended the lake be stocked
with sport fish to improve public angling opportunity (Bailey and Nelson
1974; Crateau 1975).

In 1975 the ADF&G initiated ,a fish management program consisting of
alternate year, coho salmon fry stocking. Fry numbers stocked to date

are: 1975 (34,400), 1977 (34,350), 1979 (34,250), 1981 (45,000), and

1983 (49,960). A11 the earlier coho plants were of Seward origin; the

1983 coho fry were from Crooked Creck and were fincubated al Lhe Trail Lakes
Hatchery. Since 1976 the Take has been test netted by the State annually
to determine the fishery status. Results have yjelded high CPUE's, often
exceeding 1.00 fish per net hour, for stocked coho.: Growth rates for these
coho haye been considered good.

WILDLIFE |

Engineer Lake and its surrounding habitat support a variety of wildlife,
the most prevalent being waterfowl and. shorebirds. White-winged scoter,
Barrow's goldeneye, and mew gulls were observed rearing young. Pairs of
Arctic and red-throated loons were also observed. Four other species of
waterfowl and shorebirds were noted along with four species of passerines,
and two species of raptors.

The Take's dense stands of horsetail, extensive bog, large amount of
pondweed, and large number of juvenile salmon furnish cover, breeding
habitat, and food sources which are attractants for the relatively high
numbers of waterfowl and shorebirds found around the Take.

Mammals obseryed were typical for this area and included moose, coyote,
muskrat, and snowshoe hare.; A1l wildlife species recorded along with other
pertinent data are 1isted in Table 7.

RECREATIONAL USE

I
i

Recreational uses of the Engineer lake area include sport fishing, camping,
hiking, wildlife viewing, hunting, and trapping. During July 27-28, we observed
an average of ten automobiles (half were campers) parked overnight and a greater
number of short-term day visits. Most fish were hooked from boats in the
northern half of the lake. A good half day catch for a party of two appeared

to be about 10 coho. This lake is belieyed to be a favorite summer and

winter fishing Take. No accurate data are available on total yearly fishing
pressure. '
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lable 7. KENAT FISHIRY RISOURCIS STATION
ALASKA FISHERY RESOURCES PROGRAM
U.S. FISH AND WILDLIFE SERVICE

@Wi1d1ife Data Sheet

Study Remote & Roédside Lake Study, Kenaj NWR, 1983-84

Water Body Engineer Lake Survey Date/Time 7-27-83

Lake Location (Latitude) N 60° 28' 45" (Longitude) W T150° 197 157

Code Number Survey Crew Friedersdorff, Jakubas
|
Animal Common@ Sex Animal Verifi- Habitat
-Class Name Number  M-F-U  Assoc. cation Type
Birds
Waterfowl  Barrow's Goldeneye 4 3 0-0-4 Flock Sight Water
White-winged Scoter 7 J+  0-2-5 Brood Sight Water
. Common Merganser 5 0-0-5 Single Sight Water
" Red-throated Loon 2 0-0-2 Single Sight Water
Red-necked Grebe 6 0-0-6 Single Sight Water
Arctic Loon 2 1-1-0  Pair Sight Water
Shorebirds Red-necked Phalarope 2 - 0-0-2  Single  Sight HTF
Sandpiper ‘Unid. 7 0-0-7  Flock Sight YPL
Gulls Mew Gull 8 J+ 0-0-8 Rookery  Sight 1B
Passerines Gray Jay - - - Sight 1B
Common Raven - - - - Sight 1B
Savannah Sparrow - - - Sound 1B
Tree Swallow - - - Sight 1B
Raptors Great Horned Owl 1 0-0-1 Single  Sight 1B
Red-taiyed Hawk 1 0-0-1 Single Sight 1B
Mammals |
Big Game Moose . 3 J+ 0-1-2 Cow/Calf Sight Bog
Furbearers Coyote . - - Family Group Sound -
Muskrat 1 0-0-1 Single Sight Water
Others Snowshoe Hare 1 0-0-1 Single Sight 1B

M=Male; F=remale; U=Undetermined; J=duvenile; J+ = Includes Juveniles
IB=Immature Birch; YPL=Yellow Pond Lily; HTF=Horsetall



Human impact around the camping area appeared heavy. Grass and brush have
been trampled, trees cut for firewood, and people were not utilizing the
pit toilet. Litter accumulation around the campground was high.

FISHERY RESOURCE SUMMARY |

Engineer Lake, prior to 1975, was a poor sport fishery with lTimited numbers
of rainbow trout, Dolly Varden, and coho salmon as evidenced by the extremely
Tow fish CPUE from test gill netting. The few sport fish captured are
believed to haye originated from Hidden Lake immigrating through the
intermittent waterway during high water. No stream areas adjacent to the
lake, capable of supporting rainbow trout spawning, could be found. With

the advent of the State stocking program, Targe numbers of coho salmon have
provided an active sport fishery.

Lake water fertility is slightly below the average of other refuge Takes we
tested in 1983. Dissolved oxygen Tevels are evidently sufficient to sustain
fish during critical winter perjods since no fish kills have been reported.
Coho salmon growth rates were good averaging about 3.7 inches per year. The
CPUE of juvenile coho exceeded that of threespine stickleback showing highly
successful intersﬁecies competition between sport and forage species. Without
continuation of the current fish stocking program, the Take will undoubtedly
revert to historic Tow game fish populations. Engineer Lake is.considered-to
haye the potential to support only a lew yield char sport fishery without
special management. Under the current stocking program, the lake provides a
moderately high yield put-grow and take coho salmon sport fishery.
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FISH LAKE

INTRODUCTION }

A fishery survey of Fish Lake was conducted on July 6-7, 1983. Additional
water quality data were gathered on July 13, 1983. Table 1 summarizes Fish
Lake survey findings.

I
{

PIIYSICAL FEATURES

l'ish Lake is Tocated in the northcentral section of the Kenai National
i1d1ife Refuge.(NWR) in the Swanson River drainage at latitude 60° 43!

and Tongjtude 150° 43'. Thijs area was classified as wilderness by the Alaska
Natjonal Interest Lands Conservation Act of 1980. The lake has a surface area
of 66 acres, a volume of 1,430 acre feet, and is at an elevation of about 200
feet. Mean depth is 22 feet and maximum depth 61 feet (Table 1 and Figure 1).

The Take's drajnge area of about 280 acres.is characterized by rolling hills,
rising to 100 feet above the lake, and lTowland bogs. A mature white spruce-
paper birch forest dominates the west and north sides of the lake, while the
east side consists mainly of black spruce with scattered paper birch. Small
wetlands occur around the per1phery of the Take with a relatively large wetland
al. the southern end.

The water flow regimen of the lake is maintained by runoff, bog seepage, and
springs. One small outlet stream is located at the south end of the lake. No
perceptable flow was detected, and the stream ended in thick vegetation a short
distance from the lake. The lake has no rainbow trout stream spawning habitat.
-.U.S. Geological Survey Map Kenai C-2 (]951 Serjes) shows the lake to be land-
locked from the ocean. . , , TP

Swan Lake Road provides automobile access to the lake. Recreational

facilities include two camping sites with parking spaces, picnic tables,

f1£e pits, plus an outhouse A 250-foot Tong path leads downhill to the

lake

FISH g

Dolly Varden/Arctic char, threesp1ne stickleback, and sculpin were present

in the Take (Table 2). Gi1] nets cgptured 17 Dolly Varden/Arctic char

yielding a catch per unit of effort (CPUE) of 0.18 fish per net-hour. This

would proyide moderate sport angling potential. Threespine stickleback taken

1n minnow traps were found to be moderately abundant at CPUE 2.29 fish per
trap hour, and sculpin had a CPUE of 0.47. Four gill nets and 12 minnow traps

were used to determine fish abundance. :
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U.S. FISH AND wlLDﬁiFE SERVICE
Lake Survey Summary

Water Body Fish Lake ' Survey Date(s) 7/6-7/83

1. location: Refuge Kenai NWR T 7N R 8y S 5
Tatitude N 60° 437 30" longitude W 150° 43° 307 Map. Ref. epai -2

2. Physical Data: Surface Area 66 Ac. Max. Depth 61 Ft. _ Mean Depth 22 gt
Volume 1,430 Ac. Ft, __Water Color um_Green Water Trans_30 Ft_
Drainage Area 280 Ac. Inlets (cfs) _An ADF&G survey reported an inlet
‘b the north éid o The Take discharqing 1-5 cfs; we did_not find this—stream
Outlets (cfs) _——hene is onip' cmall outlet stream at the qmu—hmnn end of the lake,
had no perceptable flaow. _ : . : .
Spawning Habitat ___Ih@Lg_ﬁg5_ﬂQ_rainbgw;IrQui_spamning,habiTaf
Access Swan Lake Road.

5 Water Quality: D.0. _ 12.6-0.5 mg/1  Temp. 17.5-4.8 mg/1 Cond. 36 _umhos @ 25°
pH 7. Alk. - 16 mg/1 - Hard. 11 mg/1 Phos. 7.2 ug/l
Kjeldahl N 0.3T mg/1 MEI ° 5.5 SDF 1.47 Pollution None

i ‘

4. Fish Species: (Abundance, H/M/L, Introduced) _ Dolly Varden/Arctic char (M),
threespine stickleback (M), sculpin sp : —

Total Species——3

5. Management History: A %isherv survey of the Tlake was conducted in 1961 by
ADF&G. They found Arctic char to be low in abundance.

6. Current Fishery Status:, The lake currently contains a low to moderate population
(CPUE 0.18) of Dolly Vardgn/Arctic char. Threespine stickleback and sculpin are
also present. Fishing pressure is believed to be 1ight to moderate, and water

' quallgy‘is Within acceptable fish tolerance levels.

7. Vegetation : Aquatic Pondweed (1 Sp.), quillwort (1 Sp.), water Tily (1 Sp.),

Rorsetail (1 So.), water milfoil (1 Sp.). crowfoot (1 Sp.). bur reed (1 Sp.). arum
“(1"Sp.J, chara, gentain (1 Sp.). - Coverage % 3
Terrestrial _ Mature white spruce-paper hirch, black spruce, emergent and scrub=shy

wetlands. .

8 Wildlife: Waterfowl (1 Sp.), passerine (5 Sp.). mammals (3 Sp.).

9. Recreation: Wildlife yiewing, hunting, fishing, and camping.

Tacilities Two automobile parking spaces, two picnic tables, two fire pits, and
one outhouse. - : : ; .

Survey Crew: Friedersdorff, Jakubas
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Table 2. KENAT FISHERY RESOURCES STATION
: ALASKA FISHERY RESQURCES PROGRAM
U.S. FISH AND WILDLIFE SERVICE
Summary Fish Catch and Efvurt Data
Water Body Fish Lake Code No. Survey Date 7/6-7/83
Ayerqge Fish CPUE
Gear Fishing Amount Mesh Fish Species Total 1000 - Net Trap
Time Gear Size Fish Sex sq.ft.hrs. Hour Hour
(hrs.) (Sq.Ft.) (In.) Number M-F-U | . '
4 Gi11 Nets 24 640 1.0 - . 0- - 0.00 N/A N/A
' _ 640 2.0 Dolly Varden/Arctic Char 10 8-2-0 0.13 N/A N/A
640 2.5 Dolly Varden/Arctic Char 3 1-1-1 0.04 N/A N/A
640 3.0 Dolly Varden/Arctic Char 4 1-1-2 0.05 N/A N/A
640 4.0 - 0 - 0.00 N/A N/A
Total Fish 24 3200 All A1l Species 17 10-4-3 0.22 - 0.18 N/A
12 Minnow Traps 23 N/A N/A Threespine Stickleback 632 0-0-632 N/A N/A. 2.29
sculpin Sp. 130 0-0-130  N/A N/A 0.47
Total Fish 23 N/A.. N/A A11 Species 762 0-0-762 N/A N/A 2.76
Otter Trawl N/A N/A N/A Threespine Stickleback 13

0-0-13 N/A N/A N/A




Dolly Varden/Arctic char ranged in size from 10.0 inches (255mm) to 17.5 inches
(445mm) fork Tength. Weight was from 0.35 pounds (160 g) to 2.1 pounds (975 q).
Condition factors ranged from 0.81 to 1.16 with a mean of 1.07. Table 3 gives
a breakdown of Dolly Varden/Arct1c char weight and cond1t1on by fork 1ength
class. .

AQUATIC VEGETATION

Aquatic_vegetation coverage of Fish Lake was three percent, the Towest of the
18 Takes surveyed in 1983. Although vegetation occurred along much of the
shoreline, it was often too sparse to provide good fish cover. Dominant plant
families included pondweed, water 1ily, quillwort, and horsetail. Our depth
recorder indicated submerged trees in the northwest corner of the lake.

A complete Tist of species can be found in Table 4 with locations in Figure

1.

WATER QUALITY

Water quality data were collected twice in July. Limnological conditions

were generally acceptable for fish. Lake fertility was Tow based on a
classification of Minnesota Lakes using alkalinity level as an indicator
(MacKenthun and Ingram 1967). The alkalinity, at 16 mg/1, was below the
average value found in the 18 lakes sampled in 1983. Specific conductance,
corrected to 25°C, was 36 umhos. Waler pH was near neutral. Total phosphorus
was 7.2 ug/1, and Kjeldahl nitrogen was 0.31 mg/T. No sources of water
pollution were present. _

The lake was thermaT]y stratified between 16 and 20 feet. Dissolved oxygen
(Do) concentrations were satisfactory for fish (12 6 - 6.0 mg/1) in the
lake's epilimnion and upper part of the hypo11mn10n down to about 45 feet.
Below 45 feet Do levels were poor to lethal (3.5.- 0.5 mg/1) for fish. The
greater volume of well oxygenated water in the epilimnion indicates that
winter Do concentrations are probably adequate for fish. The Morphoedaphic
Index for the Take was 5.5 and the Shoreline Development Factor was 1.41
(Appendices A and B). Specific water quality data are in Tables 1, 5, and 6.

MANAGEMENT HISTORY

The Alaska Department of Fish and Game (ADF&G) surveyed Fish Lake in 1967
(Kubik and Christian 1961). They captured only Arctic char for a CPUE of 0.05
fish per net hour. The biologists also indicated a small inlet on the north
end of the lake was discharging between 1 - 5 cubic feet per second (we did
not find this stream). No other specific fishery. management work is known

to have been implemented on the Take.

WILDLIFE

A single adult common loon was rearing one chick on the Take. Five species
of passerine hirds were observed along with three species of mammals. Al1
species recorded, along with other pertinent data, are Tisted in Table 7.
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Table 3. FISH LENGTH, WEIGHT, AND CONDITION SUMMARY
' Fish Lake-1983 .
FISH LENGTH BY MESH SIZE
I Length Length Length
Gear Species “Mesh Sample Mean SD* Range
Size No. (mm) (mm) (mm)
4 Gi11 Nets  Dolly Varden/ 2.0 10 272 17 255 - 315
Arctic char 2.5 3 362 64 320 - 435
3.0 4 388 40 355 - 445
FISH WEIGHT BY LENGTH CLASS
Weight Weight Weight
Gear Species Len%th Class Sample Mean SD Range
mm) No. () (g) (9)
4 Gi11 Nets  Dolly Varden/ 251 - 300 9 180 23 160 - 230
Arctic char 301 - 350 3 372 45 325 - 415
351 - 400 1 625 - 625 - 625
4071 - 450 1 975 - 975 - 975
FISH CONDITION (K) BY LENGTH CLASS
Length Class Sample . Condition Condition Condition
Gear Species © (mm) No. Mean SD Range
4 Gi11 Nets Dolly Varden/ 251 - 300 9 1.04 0.10 0.8 - 1.14
: " Arctic char 301 - 350 3 1.171 0.06 1.04 - 1.16
351 - 400 1 1.74 - 1.714 - 1.74
‘ 407 - 450 1 1.77 - 1,11 - 1.11
Totals ATl 14 1.07 0.09 0.81 - 1.16




Table 4. FISH LAKE

ASSOCIATED VEGETATION

AQUATIC VEGETATION

Class Symbol Common Name Scientific Name
Emergent BB buckbean Menyanthes trifoliata
Emergent HTF horsetail Equisetum fluviatile
Emergent MT mare's tail Hippuris vulgaris
Emergent WC wild calla Calla palustris
Floating BR bur reed Sparganium angustilfolium
Floating YPL yellow pond 1ily Nuphar polysepalum

Submergent CH
Submergent PG
Submergent QW
Submergent WWC

muskgrass
pondweed
quillwort

Chara sp.

Potamogeton gramineus
Isoetes muricata
Ranunculus confervoides

WETLANDS VEGETATION

-

Class Symbol

Vegetation Reference

Emergent PEM5B
Scrub-Shrub PSS18B

National Wetlands Inventory (Kenai)
National Wetlands Inventory (Kenai

TERRESTRIAL VEGETATION

Below Shrub  CG§
Below Shrub  Cunid
Below Shrub CR
Below Shrub  MFF
Below Shrub  WF

cotton grass
sedge

sedge

marsh five finger
wild flag

Class SymboT Common Name Scientific Name
I'rees BS black spruce Picea mariana

lroes MB mature paper birch Betula papyrifera
[rees MS mature white spruce Picea glauca

Shrubs A alder Alnus sp.

Shrubs AS Alaska spiraea Spiraea beauverdiana
Shrubs SG sweel gale Myrica gale

Eriophorum sp.

Carex sp.

Carex rostrata
Potentilla palustris
Iris setosa
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TabTe 5. KENAI FISHERY RESCURCES STATION
ALASKA FISHERY RESOURCES PROGRAM
U.S. FISH AND WILDLIFE SERVICE

Water Analysis Data Sheet

Study  Remote & Roadside Lake Study, Kenai NWR, 1983-84

Water Body Fish Lake Survey Date/Time _ 7-13-83/1000,
Lake Location (Latitude) N 60° 43' 30" (Longitude)W 150° 43' 30"
Code No. Survey Crew Friedersdorff, Jakubas
Cloud Cover (%) Wind (mph) Air Temp (°C) 19.5 Chop (in)
Station o
Sample Water ~ Conduct- Total Total ‘Water Total
Depth TemE. D.0. pH ivity Alkalinity Hardness Water Trans. Phosphate
(m) (°Cc) (mg/1, (u_mho) (mg/1)  (mg/1) _ Coler . (m) (ug/1)
o [17.5 | 10.8] 7.2] 3® l Cvizr | 9.0 7.2
1 |17.4 ] 10.9 ' |
2 117.2 1 10.9
3 7.1 | 1.0
4 117.0 | 11.0
—
5 116.5 {-11.3
6 111.8 ['12.6
7 1 9.5 | 12.6
8 8.0 | 12.1
9 7.0 | 11.5 31 16 11
10 |. 6.4 | 10.2
11 6.0 9.6
12 5.5 8.6
13 5.2 6:0
4 | 5.0 3.5
15 5.0 3.3
16 4.9 1.0
17 4.9 0.6
18 4.8 0.5
*Conductiviity gdjusted tg 25°C 1is 36{ umhos

Remarks: Equipment used: D.0. & Temp.- YSI 57 Meter; Conductivity - YSI SCT-33
meter; pH-Hach 17F & Markson 88 Meter; Water Colorp Forel-Ule Scale;
Water Transparency - 20 cm Secchi Disc; Alkalinity - Hach AD-DT;
Hardness - Hach HA-DT.
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Table 6. KENAI FISHERY RESOURCES STATION
ALASKA FISHERY RESOURCES PROGRAM
U.S. FISH AND WILDLIFE SERVICE

Water Analysis Data Sheet

Study  Remote & Roadside Lake Study, Kenai NHR, 1983-84

Water Body Fish Lake Survey Date/T1me 7-7- 83/]330 ,
Lake Location (Latitude) N 60° 437 30" (Longitude)W 150° 43' 30"
Code No. Survey Crew Friedersdorff, Jakubas
Cloud Cover (%) 75  Wind (mph) 5-T0 _ Air Temp (°C)_20 Chop (in) 1-3.0
Station
Sample Water Conduct- Total Total "Water Total
Depth  Temp. D.0. pH  dvity Alkalinity Hardness Water Trans. Phosphate
(m) (°C§ (mg/1) (u_mho) (mg/1)__ (mg/1)  Coler _ (m) (1g/1)
0 {18.0 } 10.6( 7.3 , VIil 8.5
1 118.0. ] 10.6
2 118.0 | 10.8
3 117.9 [ 108]
4 117.8 | 11.0
5 114.0 }12.2
6 (10.6 |12.4
7 | 8.5 |12.2
8 7.2 |112.1
9 6.2 | 11.6
10 6.0 | 11.0
11 5.1 110.2
12 | 5.0 9.2 b
13 4.9 7.4
14 4.6 6.6 B
15 | 4.5 4.6
16 | 4.2 | 3.4
17 4.2 2.0
18 4.2 0.8

Remarks: Equipment used: D.0. & Temp. - YSI 57 Meter; pH-Hach 17F & Markson 88
Meter, Water Color - Forel-Ule Scale; Water Transparency- 20 cm Secchi Disc.
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Table 6.

Study

KENAI FISHERY RESGURCES STATION
ALASKA FISHERY RESOURCES PROGRAM
U.S. FISH AND WILDLIFE SERVICE

Water Analysis Data Sheet

Remote & Roadside Lake Study, Kenai NWR 1983-84

Water Body Fish Lake ' - Survey Date/T1me 7-7< 83/1330 _
Lake Location (Latitude) N 60° 437 30" (Long1tude)w 150° 43" 30"

Code No. Survey Crew Friedersdorff, Jakubas
Cloud COVEFF)—% Wind (mph) 5-10__ Air TempTc) 20 Chop (in) 1-3.0
Station '
Sample Water Conduct- Total Total “Water Total
Depth  Temp. D.0. pH™ dvity ATkalinity Hardness Water Trans. Phosphate
o S masd) T wmhe) | (ng/T) - (ng/1)  Coler _(m)  _ (sg/1)
0 |18.0 | 10.6( 7.3 : _ VITI 8.5
1 18.0 | 10.6
2 118.0 {10.8
3 117.9 | 1048
4 117.8 | 11.0]
5 |14.0 12.2
6 |10.6 |12.4
7 8.5 112.2
8 | 7.2 |12
9 6.2 | 11.6
10 6.0 | 11.0
11 5.1 {10.2
12 | 5.0 9.2
13 4.9 7.4
14 4.6 6.6
15 4.5 4.6
16 | 4.2 | 3.4
17 | 4.2 | 2.0
18 4.2 0.8
Remarks: Equipment used: D.0. & Temp. - YSI 57 Meter; pH-Hach 17F & Markson 88

Meter, Water Color - Forel-Ule Scale; Water Transparency- 20 cm Secchi D1sc
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Table 7. KENAI FISHERY.REéOURCES STATION

ALASKA FISHERY RESOURCES PROGRAM
U.S. FISH AND WILDLIFE SERVICE

Wildlife Data Sheet

Study = Remote & Roadside Lake Study, Kenai NWR, 1983-84

Water Body  Fish Lake Survey Date/Time 7-6-83
Lake Location (Latitude) N 60° 43' 30" (Longitude) W 150 43" 307
Code Number Survey Crew rriedersdorff, Jakubas
Animal Common Sex Animal Verifi- Habitat
Class Name Number ~ M-F-U  Assoc. cation Type
Birds .
Waterfowl  Common Loon 2 J+ 0-1-1 Brood Sight Water

Sy
I
|

Passerines Alder Flycatcher Sound
Swanson's Thrush - - - Sound

Yellow-rumped Warbler - - - Sound -
Black-capped Chickadee - - - Sound -
Slate-sided Junco - - - Sound -
Mammals
Big Game Moose 1 - Single Sight -
Furbearers Muskrat - - - Mussel Shells -
Others - Snowshoe Hare - - - Cuttings -
M=Mal

. F=Female; U=Undetermined; J=duvenile; J+ = Includes Juveniles

Remarks:
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RECREATIONAL USE

During the summer, the camping area 1is frequently used by refuge visitors.
No records exist on lake sport fishing pressure, but we believe it to be
1ight to moderate. No data exists to substantiate this estimate. Other
uses of the lake include wildlife viewing and hunting. Human impact around
the camping area appears heavy. Many paper birch trees had bark removed
above head hejght, well worn foot paths Tead from the camping area to the
lake, bushes had been cut to make additional camping area, and the outhouse
had been vandalized by gunfire.

FISHERY RESOURCE SUMMARY

Our fishery investigation of Fish Lake indicates a moderate population
(CPUE 0.18) of Dolly Varden/Arctic char. A previous survey in 1961 by the
ADF&G indicated a Tower abundance of char. Threespine stickleback numbers
were moderate (CPUE 2.29), while sculpin, with a CPUE of 0.47, constituted
the remaining fish species in the Take. No rainbow trout spawning habitat
was present. Lake fertility was relatively Tow. Other water quality parameters
were within acceptable fish tolerance Timits. Fish Lake is-considered -to-have
the- potential to support a moderate yield char sport fishery. :
1 St

3
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PADDLE LAKE

INTRODUCTION

A fishery survey of Paddle Lake was conducted on June 28-29, 1983.
Additional water quality data were collected on July 12, 1983. Table 1
summarizes Paddle Lake survey findings.

PHYSICAL FEATURES

Paddle Lake is located in the Swanson River drainage in the northcentral
section of the Kenai National Wildlife Refuge (NWR) at Tatitude 60° 46'

and longitude 150° 31'. This area was designated as wilderness by the Alaska
National Interest Lands Conservation Act of 1980. The lake has a surface area
of -97 acres, a volume of 1,485 acre feet, and is at an elevation of approx-
imately 225 feet. The lake's mean depth is 15 feet and maximum depth 41

feet (Table 1 and Figure 1).

Paddle Lake has a watershed of approximately 1,200 acres which is characterized
by low rolling hills. Predominant vegetation consists of immature paper birch
that is regenerating from the 1947 burn. Scattered stands of mature birch and
white spruce, which were not killed ip the fire, are found around the Take,
along with black spruce near the shoreline and in Tow lying areas. Three

small scrub-shrub to emergent wetlands are at the north and south ends of the
lake.

Lake water leyel is maintained by stream flow, springs, and runoff. Two
intermittent inflow streams, one from Yugok Lake at the south end and one from
a four-lake complex at the north end, have been reported to contribute water
to the lake. Neither stream was evident during our survey, and no visible
inflow could be detected. An outlet stream at the northwest tip of the Tlake
flowing to Lure Lake was clearly defined. This stream was between eight and
12 feet wide and up to a foot deep. The substrate was mostly covered with
organic debris and silt. Floating and emergent aquatic vegetation was growing
in the stream bed; outflow was estimated at 3 cubic feet per second. This
stream is believed to provide the rainbow trout spawning habitat for the lake.
Aﬁcord1ng to U.S. Geological Survey map Kenai D-2, the Take is ]and]ocked from
the ocean.

Automobile access yia Swan lLake Road leads to a parking lot on a bTuff
overlooking the lake. Camping sites, a sign out station for the canoe trails,
and a bulletin board are part of the facility. From the parking Tot a quarter
mile downhill trail Teads to the Take. .

FISH
Rainbow trout, Dolly yarden/Arctic char, longnose sucker, threespine stickle-
back, and coastrange sculpin were verified during the survey for a total of

five fish species (Table 2). Rainbow trout was the dominant game fish in the
Take exhibiting a moderately high gill net abundance. The catch per unit of
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Water Body Paddle | ake

U.S. FISH AND WILDUIFE SERVICE
Lake Survey Summary

Survey Date(s)  9/28-29/83

1. Location: Refuge Kenai NWR | T gy Ry S
Latitude N 60° 46' 10" Longitude W 150° 31' 4Q" Map. Ref. _Kenai D—%

2. Physical Data: Surface Area 97 Ac. Max. Depth 41 Ft Mean Depth 15 Ft
Volume 1,485 Ac. ‘Ft. Water Color _Green Yellow Water Trans_ 20 Ft,
Drainage Area 1,200 Ac. Inlets (cfs) There are two intermittent inlets-
one from Yugok Lake at the south end and one from Dog Lake at the north end. Both
streams were not clearly defined and no water flow was detected.

Outiets (cfs) Une outlet is at the north end of the lake flowing into Lure Lake.
This stream was clearly defined, being 8-12 feet wide, 1 foot deep, and :with the
<ub<trate covered with siit and organic debris. “Floating and emergent aguatics were
Spawning Habitat _ The outiet stream is believed to ~ - /growing in the stream be
provide rainbow trout spawning habitat.

Access  Automobile access is via Swan Lake Road.

3. Vater Quality: D.0. 10.6-1.0 mg/1  Temp. 17.0-4.2°C Cond. 96 umhos @ 25°C
pH 7.6 ATk. - 41 mq/] - Hard. 46 mg/] ~ Phos. 171.2 ug/]
KjeTdahl N 0.36 mg/1 MEI 16.7- SDF 2.66 Pollution None

4. Fish Species: (Abundance, H/M/L, lntnoduced) Rainbow trout (M—Hj, Dolly
Varden/Arctic char (L), longnose sucker (L), threespine stickleback (M), coastrande
sculpin. .- Total -Species__5 __

5. Management History: The lake was surveyed in 1965 by the ADF&G. They found
moderate abundances of Arctic char and rainbow trout, a low abundance of longnose
SUCKey, and one coho salmon. : ’

6. Current Fishery Status: Rainbow trout are the dominant qame fish (CPUE 0.50) alo
With a.Tow abundance of PoTly Varden/Arctic char (CPUE 0.03). Water quality
conditions are within normal fish tolerance limits and fishing nressure is helieved.

to be high, but short term. :

7. Vegetation : Aquatic Pondweed (4 Sp.). water 1ily (2 Sp.). horsetail (1 Sp.).
water milfoil (1 Sp.), bur reed (2 Sp.), musk grass. '

’ ] - : Coverage % - 45.6
Terrestrial predominately immature paper birch regenerating from the 1947 hurn
with scattered stands of mature birch and white spruce :

8. -Wildlife: Raptor (1 Sp.), waterfowl (1 Sp.). tern (1 Sp.). passerine (12 Sp.).
mamals (4 Sp.). Wildlife of note: bald eagle and beaver.

9. Recreation: Canoeing, fishing, wildlife viewing, huntinq; camping. The 1ake is_one

lagngﬁ.gpint For the Swanson River Canoe Route, part of the National Recreation
Facilities . Parking lot. bulletin board showing cance system frail. fTrail System.

Survey Crew: Friedersdorff, Jakubas
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Figure 1.
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Table 2. KENAI FISHERY RESOURCES STATION Page 1 of 2
ALASKA FISHERY RESOURCES PROGRAM
U.S. FISH AND WILDLIFE SERVICE
Summary Fish Catch and Effort Data
-Water Body Paddle Lake Code No. Survey Date 6/28-29/83
~ Average- ‘ Fish CPUE
Gear Fishing Amount Mesh Fish Species Total 1000 Net Trap
Time Gear Size Fish Sex sq.ft.hrs. Hour. Hour ..

(hrs.) (Sq.Ft.) (In.) Number M-F-U o . ‘

4 Gi11 Nets 26 640 1.0 Longnose Sucker 1 0-0-1 0.06 N/A N/A
L 640 2.0 Longnose Sucker 1 0-0-1 0.06 N/A N/A
Rainbow Trout 30 5-16-9 1.80 N/A N/A

~Dolly Varden/A. Char 3 2-1-0 0.18 N/A N/A

640 2.5 Longnose Sucker 4 0-0-4 0.24 N/A - N/A

Rainbow Trout 16 6-8-2 0.96 N/A N/A

640 3.0 Rainbow Trout 4 - 1-2-1 0.24 N/A “N/A

— Longnose Sucker 2 0-0-2 0.12 N/A N/A

640 4.0 Rainbow Trout 2 0-0-2 0.12 N/A N/A

Longnose Sucker 2 0-0-2 0.12 N/A N/A

26 3200 ATl Rainbow Trout 52 12-26-14  0.63 0.50 N/A

All Longnose Sucker 10 0-0-10 0.12 0.10 N/A

A11  Dolly Yarden/A. Char 3 ~2-1-0 0.04 0.03 N/A

Total Fish 26 3200 ATl A11 Species 65 14-27-24 0.78 0.63 N/A
12 Minnow Traps 25 N/A N/A  Threespine Stickieback 289  0-0-289  N/A N/A 0.96
‘ Longnose Sucker 1 0-0-1 N/A N/A <0.01
Rainbow Trout 4 0-0-4 N/A N/A 0.01

- Coastrange Sculpin 25 0-0-25 N/A N/A 0.08

Total Fish 25 N/A N/A A1l Species 319 0-0-319 N/A N/A 1.06
Bag Seine N/A N/A N/A  Threespine Stickleback. 7 0-0-7 N/A N/A N/A
Coastrange Sculpin 1 0-0-1 N/A N/A N/A

Total Fish N/A N/A N/A A11 Species 8 0-0-8 N/A N/A N/A
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~ Table 2. (Continued) KENAT FISHERY RESOURCES STATION ) Page 2 of 2
' ALASKA FISHERY RESOURCES PROGRAM
U.S. FISH AND WILDLIFE SERVICE
Summary Fish Catch and Effort Data

Water Body Paddle Lake Code No. Survey Date 6/28-29/83

Average ‘ 4 . S Fish CPUE
Gear - " Fishing Amount Mesh ~ Fish Species Total 1000 Net Trap
: Time Gear Size . . . : Eish Sex sq.ft.hrs. Hour Hour
(hrs.) (Sq.Ft.) =~ (In.) Number M-F-U ' ‘
Electroshocking N/A N/A N/A Threespine Stickleback 28 0-0-28 N/A N/A N/A
Coastrange Sculpin 27 0-0-27 N/A N/A N/A
Total Fish N/A N/A N/A A1l Species 55 0-0-55 N/A N/A N/A




effort (CPUE) was 0.50 fish per net hour. Dolly Varden/Arctic char and
Jongnose sucker were low in abundance with respective CPUE's of 0.03 and ,

0.10. A moderate abundance of threespine stickleback was indicated by a

minnow trap CPUE of 0.96 along with rainbow trout juveniles (CPUE 0.01),
Tongnose sucker juveniles (CPUE 0.01), and coastrange sculpin (CPUE 0.08). " The
presence of young trout indicates recent successful spawning and recruitment

of younger year classes to the fish population. Four gill nets and 12 minnow
traps were used to determine fish abundance. Electrofishing and seining were
employed to test for maximum species diversity.

Rainbow trout captured in gill nets ranged in size from 9.1 inches (230 mm)

to 17.3 inches (440 mm). Their weight was from 0.3 pounds (130 g) to 2.4
pounds (1,080 g). Condition factors ranged from 0.75 to 1.40 with a mean

of 1.15. Paddle Lake rainbow trout exhibited an annual average growth rate

of 2.2 inches (57 mm). Table 3 lists a breakdown of rainbow trout weight

and condition by fork length class. Table 4 shows age and growth of rainbow
trout back calculated from 22 scale samples. The Dolly Varden/Arctic char
ranged from 11.2 inches (285mm) to 12.4 inches (315mm) fork length. Longnose
suckers were mostly large being from 17.7 inches (450mm) to 18.5 inches (470mm)
fork length.

AQUATIC VEGETATION

Aquatic Vegetation was moderate to heayy and largely confined to shallow

lake areas and along shore. Dominant families included pondweed, water T1ily,
and bur reed. "Aquatic vegetation covered approximately 47 percent of the lake
area. A complete 1ist of species identified is in Table 5 with location of
major species in Figure 1. .

WATER QUALITY

The principal water quality survey was accomplished in July with a few
parameters being tested in June during fish sampling. Most water parameters
were well within acceptable fish Timits except for dissolved oxygen (Do)
concentrations in the Towest depths of the lake. Water fertility is rated
medium based on a classification of Minnesota lakes using the alkalinity
Tevel as an {ndicator (MacKenthun and Ingram 1967). The lake's alkalinity
of 41 mg/1 was slightly above the average of 18 lakes surveyed in 1983.
S?ecific conductance, corrected to 25° C, was 96 umhos. Water pH was
slightly alkaline at 7.6 on the surface and sTightly acid, being 6.6 at

30 feet. Total phosphorus was 17.2 ug/1 and Kjeldahl nitrogen was 0.36
mg/1. Water color was greenish yellow with a Secchi disc transparency to
20 feet. No sources of water pollution were present.

The Take was thermally stratified between 10 and 23 feet with a surface
temperature .of 63°F declining to 40°F near the lake's deepest point.
Dissolyed oxygen ranged from 9.9 mg/1 (slight supersaturation) at the
surface to 1.0 mg/1 (five percent normal atmospheric saturation) at 30
feet. Satisfactory Do concentrations were avajlable to fish in the upper
26 feet of the lake, while less satisfactory to critical concentrations
were found below that level. The lake had a Morphoedaphic Index of «16.7
and Shoreline Development Factor of 2.66. Specific water quality data
are in Tables 1, 6, and 7.
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Table 3. FISH LENGTH, WEIGHT, AND CONDITION SUMMARY
Paddle Lake - 1983
FISH LENGTH BY MESH SIZE
Mesh Length Length Length.
Gear Species Size Sample Mean SD* Range
(in) No. (rom) (mm) (mm)
4 Gi11 Nets Rainbow Trout 2.0 28 282 45 230 - 425
v 2.5 15 322 36 275 - 405
3.0 4 350 72 290 - 440
4.0 1 370 - 370 - 370
FISH WEIGHT BY LENGTH CLASS
Length Weight Weight Weight
| Gear Species Class Sample Mean SD Range
| (mm) No. () (9) (g)
4 Gill Nets Rainbow Trout 201 - 250 6 158 15 130 - 170
251 - 300 21 246 49 170 - 325
301 - 350 17 401 78 300 - 550
351 - 400 5 630 91 510 - 740
401 - 450 3 802 294 495 - 1080
FISH CONDITION (K) BY LENGTH CLASS
Length Class  Sample Condition Condition Condition
Gear Species (mm) No. Mean SD Range
4 Gill Nets Rainbow Trout 201 - 250 6 1.17 0.17 0.94 - 1.40
257 - 300 21 1.14 0.07 1.03 - 1.30
301 - 350 17 1.17 0.10 1.01 - 1.34
351 - 400 5 1.22 0.14 1.01 - 1.39
401 - 450 3 1.03 0.26 0.75 - 1.27
Totals ATl 46 1.15 0.12 0.75 - 1.40

*Standard Deviation




Table 4.

AGE-GROWTH* OF RAINBOW TROUT

PADDLE LAKE, 1983

Year Fork Length (FL) In Millimeters at Annulus Formation Capture
Class | No.| T 1I T 1V v VI VIT  VIII FL
1980 51 70 134 197 239
1979 | 3| 58 125 183 239 293
1978 | 10 | 44 95 158 221 297 344
1977 31 45 92 141 197 240 306 353
1976 0

1975 11 41 8 135 203 271 339 345 382 440
Total No. 224 22 22 17 14 4 1 1

Ave. FL (nm) 52 107 163 219 279 314 345 382

Ave. FL (in) 2.1 4.2 6;4 8.6 11.0 12.4 13.6 15.0

*Not corrected for length at scale formation.
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PADDLE LAKE

Table 5.
ASSOCIATED VEGETATION
AQUATIC VEGETATION
Class Symbol Common Name Scientific Name
Emergent BB buck bean Menyanthes trifoliata
Emergent HFT horsetail Equisetum fluviatile
Floating BR bur reed Sparganium angustilfolium
Floating Brm bur reed : Sparganium minjmum
Floating DWL dwarf water 1ily Nymphae tetragona
Floating YPL yellow pond 11ly Nuphar .polysepalum
Submergent Mrs water milfoil Myriophyllum sp.
Submergent CH musk grass ~Chara sp.
Submergent Pfo pondweed Potamogeton foliosus
Submergent PG pondweed Potamogeton gramienus
Submergent Pk pondweed Potamogeton filiformis
Submergent PR pondweed Potamogeton perfoliatus
TERRESTRIAL VEGETATION -

' C]ass SymboT Common Name Scientific Name
Trees BS black spruce Picea mariana
Trees 1B immature paper birch Betula papyrifera
Trees MB - mature paper birch  Betula papyrifera
Trees IS immature spruce Picea glauca
Trees MS mature spruce Picea glauca
Shrub A alder ATnus sp.
Shrub SG sweet gale Myrica gale
Below Shrub G grass Gramineae
Below Shrub WC wild calla Calla palustris
Be}qw Shrub WF white flag Tris setosa
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Table 6.

KENAI FISHERY RESOURdES STATION

ALASKA FISHERY RESOURCES PROGRAM

U.S. FISH AND WILDLIRE SERVICE

Water Analysis Data Sheet

Study  Remote & Roadside Lake Study, Kenai NWR, 1983-84

Water Body Paddle Lake

Lake Location (Latitude) N 60° 46' 10"

Survey Date/Time /-12-83/1030

(Longitude) W 150° 31' 40"

Code No. Survey Crew Friedersdorff, Jakubas
Cloud Cover (%) 100  Wind (mph) 1-5 Air Temp (°C)13.0 Chop (in) 1.0
Station B
Sample Water Conduct- Total Total "Water © Total
Depth  Temp. D.0. pH ivity Alkalinity Hardness Water Trans. Phosphate
o) (0 /1) (umho)  (ng/1) (ng/1)  Color (m) _(ua/1)
0 17.0 | 9.9 7.6 81* 41 46 XII 6.1 11.2
1 |16.9] 9.9 |
2 16.9 | 9.9
"3 |16.8 9.9
4 14.0 [10.6
5 9.5 110.4 79 42 47
6 7.5 71 9.2
7 6.2 | 7.2
8 5.9 | 5.8
9 5.1 1 4.0
10 4.8 | 1.8 16.6 88
11 4.2 { 1.0
*Conductivlity cqrrected to 25°¢ is 96 umhos.

Remarks:

Equipment used: D.0. & Temp. - YSI 57 meter; Conductivity - YSTI SCT-33

~ Meter; pH-Hach 17F & Markson 88 Meter; Water Color - Forel-Ule Scale;
Water Transparency - 20 cm Secchi Disc; Alkalinity - Hach AC-DT;
Hardness - Hach HA-DT. _ '
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Table 7. KENAI FISHERY RESOURCES STATION
ALASKA FISHERY RESOURCES PROGRAM
U.S. FISH AND WILDLIFE SERVICE

Water Analysis Data Sheet

Study Remote & Roadside Lake Study, Kenai NWR, 1983-84

Water Body Paddle Lake Survey Date/Time _ £:29-83/1400
Lake Location (Latitude) N 60° 46' 10" (Longitude) y 750° 31' 4Q"
Code No. Survey Crew  Friedersdorff. Jakubas

Cloud Cover (%) 100 _ Wind (mph) _1-2__ Air Temp (°C)_15.0 Chop (1n) 00
Station ‘

Sample Water - Conduct- Total Total “Water Total
Depth  Temp. D.0. pH idvity Alkalinity Hardness Water Trans. Phosphate
(m) (°C§ (mg/1 (u_mho) (mg/1) (mg/1) _ Toler  (m) (ug/1)

0 |17.5 [ 12.817.4 75 - XIT 5.5
1 |17.5 | 12.4 | |
2 117.5 | 12.2

3 [17.5 |12.2]

4 112.5 | 14.2

5 8.2 113.0

6 6.8 |10.8

7 6.0 8.2

8 5.5 5.2

9 5.0 3.3
10 4.5 0.8
11 4.2 0.8

‘Remarks: Equipment used: D.0. & Temp. - YSI 57 meter; Conduct191ty - YSI SCT-33
Meter; pH-Hach 17F & Markson 88 Meter; Water Color - Forel-Ule Scale;
Water Transparency - 20 cm-Secchi Disc; L1ght Rain.
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MANAGEMENT HISTORY

A fishery survey of Paddle Lake was carried out in 1965 by the Alaska _
Department of Fish and Game (Watsjold and Olson 1965). They netted rainbow
trout, Arctic char, longnose sucker, and one coho salmon (a species we did -
not find) for respective catch per hour figures of 0.27, 0.42, 0.04, and
0.01. The Fish and Wildlife Service completed three Timited sport angler
checks in 1965 finding hook and 1ine rainbow catch rates between 0.19 and
11.2 fish per hour. No other specific fishery management measures are known
to have been implemented on the Take.

WILDLIFE

A relatively Targe number of wildlife species were found on Paddle Lake.
Raptors included a bald eagle searching for food and a great horned owl.

Two pair of loons, one pair with two chicks, plus Arctic terns were seen on
the-Take. Twelve species of passerine birds were identified. A beaver Todge,
that appeared inactive, was Tocated in the northeast end of the Take. Although
no beaver were seen, a few fresh cuttings indicated that beaver were using the
lake. Three other mammals were identified. A1l wildlife species recorded are
listed in Table 8.

RECREATIONAL USE “

Paddle Lake "is one of the refuge Taunching sites for the Swanson River Canoe
Route which has been designated as part of the National Recreation Trail

System. The area is heavily used during the summer with over 3,500 canoe

trips being made yearly. We beljeve this creates rather heavy, but short

term fishing use of the Take. Other uses include wildlife viewing, small and
large game hunting, and camping. The parking lot and adjacent areas contain

a bulletin board and canoe sign out station, several picnic tables, and fire
pits. The cance trail and surrounding area show heavy wear. Trees are damaged,
picnic tables and signs abused, and brush has been cleared by visitors for
additional camping area. '

'FISHERY RESQURCE SUMMARY

Our 1investigation indicated that rainbow trout was the dominant game fish

in the lake. TIts abundance was moderately high at a CPUE of 0.50 fish per

net hour. Ayerage growth rate for rainbow trout was 2.2 inches per year. Low
numbers of Dolly Varden/Arctic char (CPUE 0.03) and Tongnose sucker (CPUE 0.10)
also populated the Take. Threespine stickleback were moderate in abundance .
(CPUE 0.96) and a few coastrange sculpin were captured. Paddle Lake was slightly
aboye ayerage in fertility. Other water quality parameters were generally
within satisfactory 1imits for fish. The lake is believed to receive rather

heavy, short term fishing pressure as a result of being part of the canoce
system. :
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Table 8. KENAI FISHERY RESOURCES STATION
ALASKA FISHERY RESOURCES PROGRAM
U.S. FISH AND WILDLIFE SERVICE

Wildlife Data Sheet

Study  Remote & Roadside Lake Study, Kenai NWR, 1983-84

Water Body Paddle Lake

Survey Date/Time
Lake Location (Latitude) N 60° 46' 10"

6-28-83

(Longitude) W 150° 31" 40"

Code Number Survey Crew  Friedersdorff, Jakubas
Animal Common Sex Animal Verifi- Habitat
Class Name Number  M-F-U  Assoc. cation Type
Birds : .
Waterfowl Common Loon 6 J+ 2-2-2 Pair/Brood Sight Water
Terns Arctic Tern 1 0-0-1 Single Sight -
Passerines * Swanson's Thrush - - - Sound -
Gray-cheeked Thrush - - - Sound -
Rusty BTackbird Many - - Sight -
White-crowned Sparrow - - - Sound -
Black-capped Chickadee - - - Sound -
Yellow-rumped Warbler - - - Sound -
Slate-sided Junco - - - Sound -
Song Sparrow - - - Sound -
‘Northern Waterthrush - - - Sound -
Tree Swallow - - - Sight -
American Robin - - - Sound -
- Gray Jay - - - Sound -
Raptors Bald Eagle 1 0-0-1 Single Sight Flight
Great Horned Owl 1 0-0-1 Single Sound MB
Mammals
' Big Game Moose 1 - Single Sight -
Furbearers Beaver - - - Cuttings -
Muskrat 1 0-0-1  Single Mussel Shells -
1 0-0-1  Single Sight -

Others Snowshoe Hare

M=Male; F=rFemale; U=Undetermined; J=Juvenile; J+ = Includes Jduveniles

MB=Mature Birch

Remarks: Fypesh beaver cuttings seen, but Todge appears to be inactive.
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A 1965 Alaska Department of Fish and Game (ADF&G) survey found one coho
salmon. It was either illegally stocked or raises the possibility of an
unmapped seasonal water route to the Swanson River. Their finding of a
relatively high CPUE for Dolly Varden/Arctic char indicates a population
shift from char to a higher proportion of rainbow trout has taken place
since the original ADF&G survey. Paddle Lake is believed to have the
potential to support a moderately high yield rainbow trout and Tow yield
char sport fishery.
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RAINBOW LAKE

INTRODUCT ION

Fishery surveys on Rainbow Lake, which served as a control lake, were
conducted three times during the year on June 1-2, August 4-5, and September
28-29, 1983. Additional water quality data were gathered on July 12, 1983.
Table 1 summarizes Rainbow Lake survey findings.

PHYSICAL FEATURES

Rainbow Lake is Tocated in the northcentral section of the Kenai National
Wildlife Refuge (NWR) at latitude 60° 43' and longitude 150° 48'. The lake's
drainage basin of around 510 acres is part of the Targer Swanson River Drainage.
Alternative "C" of the draft Kenai.NWR Comprehensive Conservation Plan (USFWS
1983) classifies the lake in the Intensive Land Management Category. The lake
has a surface area of 150 acres, a volume of 1,095 acre feet, and is at an
elevation of 208 feet. The lake is relatively shallow with a mean depth of

7.3 feet and maximum depth of 17 feet. (Table 1 and Figure 1).

Lake topography cénsists of gently rolling hills covered by a mature paper
birch-white spruce mixed forest. Alder and sweet gale occur along much of the
shoreline. An emergent bog is on the south end of the lake and a scrub-shrub
bog on the north end. Swanson River Road runs adjacent to the west side of
the Tlake.

Lake water level is maintained by streams, runoff, springs, and bog seepage.

A smal]l seasonal inlet stream enters the Take on the southwest shore. Although
it contained water, no flow was occurring. An outlet stream, on the west

side of the Take, passes under the Swanson River Road through a steel culvert.
According to U.S. Geological Survey Map Kenai C-3, the stream flows about

two miles to the Swanson River. Near the lake, the outlet stream varies between
six and 12 feet {n width and a few inches to two feet in depth. Aquatic
vegetation was abundant in the stream with organic debris and silt covering
much of the bottom; small patches of gravel were associated with turbulent
currents. Flow was estimated at 1.5 cubic feet per second (cfs) during

June. The bottom of the road culvert appeared to be in line with the

stream substrate and did not dam water. Stream habitat appeared to be poor

for rainbow trout spawning in the immediate vicinity of the lake. Large expanses
of grayel were present in shoal areas of the Take.

Swanson River Road provides direct automobile access to the Take. Recreational
facilities include multiple camping sites, parking areas, a water well, outhouse,
and a boat ramp.

FISH

Rainbow trout are the onT{ game fish species in Rainbow Lake. Gill net catch
per unit of efforts (CPUE) for rainbow trout during the three fish surveys
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Table 1. U.S. FISH AND WILDUIFE SERVICE
Lake Survey Summary

6/1-2/83, 8/4-5/83,

Water Body Rainbow Lake ' Survey Date(s) 9/28-29/83

1. Location: Refuge Kenai -NWR . T 7y R _ 9oy S _2
[atitude N 60° 43' 15" Longitude W 150° 48' 20" Map. Ref. yapai -3

2. Physical Data: Surface Area 150 Ac. _ Max. Depth _17 Ft Mean Depth 7 3 Ft
Volume 1,095 Ac. Ft. Water Color Yellow Green Water Transy g gt
Drainage Area 510 Ac. ' Inlets (cfs) There is ane small, seasonally

intermittent stream located on the southwest shore 1t had no water flow.at the

time of the survey.
Outiets (cfs) There js one -stream on the west side of the lake flowing about two

miles to Swanson River. Its flow was about 1.5 cfs during June.

wning Habitat Ihe outTet stream is alow quality rainbow trout spawning habitat.

Spa

Access Automobile via Swanson River Road.

Water Quality: D.0. 9.5-9.7 mg/1 ~ Temp. 17.0-16.5°C Cond. 35 umhos @ 25°C
pH _ 7.3. Alk. - 15 ma/1 - Hard. 13mg/l  Phos. 1n.4 ugn
KjeTdanl N _0.42 mg/1 MEI _16.0 SDF - 1.55 Pollution __ None

:

Fish Species: (Abundance, H/M/L, Introduced) _Rainbow trout (M), threespine
Stickleback (M-H), slimy sculpin, coastrange sculpin.

'--Téta]~8ﬁec%es 4

Management History: ADF&G surveyed the lake in 1960 finding a Jow abundance of
vainbow trout. An FWS survey in 1974 also found low trout abundance. The lake
may have at one time supported sockeye salmon spawning. '

Current Fishery Status: Rainbow trout are the only game fish in the lake with gill
net CPUE's ranging from 0.30-0.42 fish per net hour. The Tlake also contains a
moderate to high abundance of threespine stickleback and Tow number of slimy and
coastrange sculpin. Water quality conditions were within fish tolerance Timits.

Vegetation : Aquatic __ Pondweed (1 Sp.), water 1ily (2 Sp.), horsetﬁi] (1 Sp.).,
fﬁgyi?éea (1 Sp.), gentain (T Sp.]). o ' .
' - ' Coverage % 21

Terrestrial _ Predominately mature paper hirch-white spruce mixed forest. Alder

and sweet gale are along much of the shoreline.

Wildlife: Waterfowl (2 Sp.), shorebirds (2 Sp.), qulls/terns (2 Sp.). raptor (1

Sp.), passerine (5 Sp.), mammals (2 Sp.). -Wildlife of note included osprey, Arctic
Tern, and common foon. - ‘

Recreation: Camping, fishing, wildlife viewing and hunting

Facilities . Multiple campsites, water well, hoat vamp, picnic fables, grills,
and outhouse. : : '

Sﬁfvey Crew: Friedersdorff and Jakubas
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were 0.30 in June, 0.42 in August, and 0.34 fish per net hour in September.
These abundance levels should provide moderate angling success. Minnow traps
captured juvenile rainbow trout, sTimy and coastrange sculpin and a moderate

to high abundance of threespine sticklebacks Tables 2, 3, and 4). The presence
of juvenile trout indicated successful spawning is taking place and younger year
classes are recruiting to the fishery. During each fishery survey, six gill
nets and 14 minnow traps were employed to determine fish abundance.

Rainbow-trout captured in gill nets and minnow traps ranged in size from 3.5
inches (89mm) to 17.3 inches (440mm). Their weight ranged from 0.02 pounds
(8.8 g) to 2.4 pounds (1,100 g). Condition factors varied from 0.66 to 1.98
with a mean of 1.38. Rainbow Lake trout had an average annual growth rate of
2.9 inches (74mm). Their ages ranged from one to:six ‘years showing a good
age structure and implying successful spawning is occurring every year.

Table 5 gives a breakdown of rainbow trout weight and condition by fork:
length class. ETéb]e 6 shows age-growth of rainbow trout back calculated

from 29 scale samples. .

AQUATIC VEGETATION

Aquatic vegetation was moderate and largely confined to shallow areas near

the Take shore. Dominant plant families included pondweed, water 1ily, horsetail,
and bur reed. Agtiatic vegetation covered approximately 21 percent of the lake.

A complete 1ist of species is in Table 7 with plant Tocations in Figure 1.

WATER QUALITY

The principal water quality suryey of Rainbow Lake was accomplished in July.
Dissolved oxygen (Do) profiles were taken during other surveys. Rainbow Lake
water quality parameters were within acceptable fish tolerance Timits. Water
fertility was rated Tow based on a classification of Minnesota Lakes using
alkalinity Jeyel as an indicator (MacKenthun and Ingram 1967). The lake's
alkalinity of 15 mg/1 was below the average of the 18 lakes surveyed in 1983.
Specific conductance, corrected to 25°C, was 35 umhos/cm. Water pH was near
neutral. Total phosphorus was 10.4 ug/T and Kjeldahl nitrogen was 0.42 mg/1.
Water color was yellow green with a Secchi disc transparency of 7.5 feet.

No thermal stratification of the lake occurred during our surveys (Tables 8, 9,
10, and 11). Dissolved oxygen Tevels in the lake were near normal atmospheric
saturation except during the June survey when the Tower six feet of the lake
had Do concentrations of 4.5 mg/1 (45 percent of normal saturation). The Tlake
had a Morphoedaphic Index of 16.0 and Shoreline Development Factor of 1.55.

MANAGEMENT HISTORY

The first survey of Rainbow Lake was conducted in 1960 by the Alaska Department
of Fish and Game (Kubik and Reynolds 1960). Rainbow trout was the only game
fish and yfelded g gi11 net abundance of 0.2 fish per hour. They further
reported sockeye salmon had formerly spawned in the Tlake, but did not

document their source of information. Two creel censuses by the State in 1964
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KENAT FISHERY RESOURCES STATION

Taple 2.
ALASKA FISHERY RESOURCES PROGRAM
U.S. FISH AND WILDLIFE SERVICE
~Summary Fish Catch and Effort Data
Water Body _ Rainbow Lake  Code No. Survey Date 6/1-2/83
Average Fish CPUE .
Gear Fishing  Amount’ Mesh - Fish Species Total 1000 Net Trap
Time Gear Size Fish Sex sq.ft.hrs. Hour Hour
(hrs.) (Sq.Ft.) (In.) Number M-F-U
6 Gi11 Nets 26 960 1.0 - 0 - 0.00 N/A N/A
' - 960 2.0 Rainbow Trout 30 8-11-11 1.20 N/A N/A
960 2.5 Rainbow Trout 12 1-6-7 0.48 N/A N/A
960 3.0 Rainbow Trout 5 0-3-2 0.20 N/A N/A
960 4.0 - 0 - 0.00 - N/A N/A
Total Fish 26 4800 ATl ‘A1T Species 47 9-20-18 0.38 0.30 N/A
14 Minnow Tfaps 23 N/A N/A Threespine Stickleback 829 0-0-829 N/A N/A 2.57
_ Rainbow Trout 9 0-0-9 ~ N/A N/A 0.03
Total Fish 23 N/A N/A A11 Species 838 0-0-838 N/A N/A 2.60




Table 3. KENAT FISHERY RESOURCES STATION
ALASKA FISHERY RESOURCES PROGRAM
U.S. FISH AND WILDLIFE SERVICE
Summary Fish Catch and Effort Data
Water Body- Rainbow Lake Code No. Survey Date 8/4-5/83
Average Fish CPUE
Gear Fishing Amount Mesh Fish Species Total 1000 Net Trap
Time Gear Size Fish Sex sq.ft.hrs. Hour Hour .
(hrs.) (Sq.Ft.) (In.) Nuritber M~F-U ' L
6 Gi1l Nets 25 960 1.0 Rainbow Trout 4 0-0-4 0.17 N/A N/A
' . 960 2.0 Rainbow Trout 27 11-9-7 . 1.13 N/A N/A
960 2.5 Rainbow Trout 20 10-9-1 0.83 N/A N/A
960 3.0 Rainbow Trout 11 7-2-2 0.46 N/A N/A
' , 960 4.0 Rainbow Trout 1 1-0-0 0.04 N/A N/A
Total Fish 25 4800 All A1l Species 63 29-20-14  0.53 0.42 N/A
14 Minnow Traps 26 N/A N/A  Threespine Stickleback 372 0-0-372 N/A N/A T.bZ
: : Rainbow Trout 5 0-0-5 N/A N/A 0.01
Sculpin Sp. ] 0-0-1 N/A N/A  <0.01
Total Fish 26 N/A N/A A1l Species 378 0-0-378 N/A N/A 1.04




Table 4. KENAI FISHERY RESOURCES STATION
ALASKA FISHERY RESOURCES PROGRAM
U.S. FISH AND WILDLIFE SERVICE
Summary Fish Catch and Effort Data
Water Body Rainbow Lake Code No. Survey Date _9/28-29/83
Average Fish CPUE

Gear Fishing Amount Mesh Fish Species Total’ 1000 Net Trap

: Time Gear Size Fish Sex sq.ft.hrs. Hour Hour
(hrs.) (Sq.Ft.) (In.) Number M-F-U ' . )

6 Gill Nets 24 960 7.0 - -0 - 0.00 N/A N/A.
960 2.0 Rainbow Trout 21 7-1-13 0.91 N/A . N/A

960 2.5 Rainbow Trout 14 4-2-8 0.61 N/A N/A

960 3.0 Rainbow Trout 11 1-6-4 0.48 N/A ~N/A

) _ 960 4.0 Rainbow Trout 3 2-0=1 0.13 N/A N/A
Total Fish 24 4800 Al A11 Species 49 14—9—26 0.43 0.34 N/A

~d s
© 14 Minnow Traps 23 N/A N/A Threespine Stickleback 1079 0-0-1079  N/A N/A 3.35
o : STimy Sculpin 1 - 0-0-1 N/A N/A 0.01
Coastrange Sculpin 1 - 0-0-1 N/A N/A 0.0T

. Rainbow Trout 2 0-0-2 N/A N/A 0.01
Total Fish 23 N/A N/A A11 Species 1083 0-0-1083  N/A N/A 3.36
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Table 5. FISH LENGTH, WEIGHT, AND CONDITION SUMMARY
Rainbow Lake - 8/4-5/83
FISH LENGTH BY MESH SIZE
fiesh Length Cength Cength
Gear Species Size Sample Mean SD* Range
(in) No. (mm) (mm) (mm)
6 Gill Nets Rainbow Trout 1.0 3 157 36 125 - 195
2.0 25 297 54 210 - 375
2.5 20 - 340 53 225 - 440
3.0 10 367 32 320 - 410
14 Minnow Traps 0.125 5 103 9.2 89 - 112
FISH WEIGHT BY LENGTH CLASS
Weight Weight Weight
Gear Species Length Class Sample Mean SD Range
: (mm) No. (g) (g) (g)
6 Gill Nets Rainbow Trout 51 - 100 2 17.1 3.2 8.8 - 13.3
14 Minnow Traps 10T - 150 4 20.8 7.1 13.2 - 30.0
201 - 250 6 166 57 110 - 225
251 - 300 11 316 79 230 - 450
301 - 350 12 467 77 350 - 590
351 -~ 400 16 717 82 590 - 850
401 - 450 5 975 117 860 - 1100
FISH CONDITION (K) BY‘LENGTH CLASS
Length Class Sample Condition Condition Condition
Gear Species (mm) No. Mean SD Range
|6 Gill Nets Rainbow Trout 51 - 100 2 1.29 0.06 1.26 - 1.33
14 Minnow Traps 101 - 150 4 1.26 0.10 0.89 - 1.64
' 207 - 250 6 1.35 0.21 0.66 - 1.98
251 - 300 11 1.41 0.20 1.11 - 1.75
301 - 350 12 1.38 0.12 1.23 - 1.53
351 - 400 16 1.43 0.11 1.26 - 1.66
401 - 450 5 1.3] 0.06 1.25 - 1.38
Totals ATl 56 1.38 0.20 0.66 - 1.98

*Standard Deviation
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RAINBOW LAKE

Table 7.

ASSOCIATED VEGETATION

AQUATIC VEGETATION
Class Symbo1 Common Name Scientific Name
Emergent BB buckbean Menyanthes trifoliata
Emergent CR - Carex rostrata
Emergent HTF horsetail Equisetum fluviatile
Emergent MFF marsh fivefinger Potentilla palustris
Floating BR bur reed Sparganium angustilfolium
Floating DWL dwarf water 1ily Nymphaea tetragona
Floating YPL yellow pond 1ily Nuphar polysepalum

Submergent PG

pondweed Potamogeton gramineus

WETLANDS VEGETATION

Class Symbo1

Vegetation Reference

Emergent 5EM5B
Scrub-shrub PSS4/1B

Natijonal Wetlands Inventory (Kenai)
National Wetlands Inventory (Kenai)

TERRESTRIAL VEGETATION

Below Shrub  CG
Below Shrub  Cunid
Below Shrub G

cotton grass

sedge
grass

Class Symbol Common Name Scientific Name
Trees BS black spruce Picea mariana
Trees MB mature paper birch Betula papyrifera
Trees 1B immature paper birch  Betula papyrifera
Trees MS mature white spruce Picea glauca
Shrubs A alder Alnus sp.

Shrubs SG sweet gale Myrica gale

Eriuphorum sp.
Carex sp.

Gramineae
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Table 8. KENAI FISHERY RESOURCES STATION
ALASKA FISHERY RESOURCES PROGRAM
U.S. FISH AND WILDLIFE SERVICE

Water Analysis Data Sheet

Study Remote & Roadside Lake Study, Kenai NWR, 1983-84

Water Body Rainbow Lake Survey Date/Time 6-2-83/0915
lake Location {Latitude) N 60° 43' 15" (Longitude) y 150° 48" 20
Code No. Survey Crew Friedersdorff, Jakubas

Cloud Cover (%) 10 Wind (mph) 15 Air Temp (°C)11.0 Chop (in)_2.0
Station ' )

Sample MWater Conduct- Total ‘Total “Water Total
Depth Temp. D.0. pH dvity Alkalinity Hardness Water Trans. Phosphate
(m) (°Cc) (mg/1 (u_mho) (mg/1)  (mg/1)  Coler (m) (ug/1)
0 '] 13.0]13.4 {7.1 30 | X1V 2.3 '

1 13.0110.2 : 30
2 12.9 | 7.2 . 31
3 12.8 | 6.2 31
& 12.8 | 5.4 | 31
5 12.4 | 4.9 31

| Remarks:  Equipment Used: D.0. & Temp. - YSI 54A Meter; Conductivity- YSI SCT 33
Meter; pH - Hach 17F; Water Color - Forel-Ule Scale; Water Transparency -
20 cm Secchi Disc. '

82



Table 9. KENAI FISHERY RESOURCES STATION
ALASKA FISHERY RESOURCES PROGRAM
U.S. FISH AND WILDLIFE SERVICE

Water Analysis Data Sheet

Study Remote & Roadside Lake Study. Kenaj NWR, 1983-84

Water Body Rainbow Lake Survey Date/Time _ 7:12-83/7500
Lake Location (Latitude) N 6Q° 43' 15"  (Longitude) y 150° 4g' 20"
.Code No. Survey Crew Friedersdorff. Jakubas

Cloud Cover (%) 100 Wind (mph) 1-5 ~ Air Temp (°C)15,0 Chop (in) 1.0
Station .

Sample Water Conduct- Total Total "Water Total
Depth Temp. D.0. pH ivity Alkalinity Hardness Water Trans. Phosphate
(m) (°C) (mg/1 (u_mho) (mg/1) (mg/1) _ Coler  (m) (ug/1)
0 |17.0 | 9.5 | 7.3] 30% Xy | 2.5 10.4

1 16.9 | 9.7
2 16.9 | 9.7
3 16.9 | 9.7 {7.2] 34 15 13
4 16.8 | 9.7
5 16.5 | 9.7
'f

*Conductiyity aqjustdd to 25°C|is 35 umhos.

Remarks: Equipment Used: D.0. & Temp. - YSI 57 Meter; Conductivity - YSI SCT-33
Meter; pH-Hach 17F & Markson 88 Meter; Water Color - Forel-Ule Scale,
Water Transparency - 20 cm Secchi Disc; Alkalinity - Hach AC-DT;
Hardness - Hach HA-DT. ’
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Table 10. KENAI FISHERY RESOURCES STATION
ALASKA FISHERY RESOURCES PROGRAM
U.S. FISH AND WILDLIFE SERVICE

Water Analysis Data Sheet

Study  Remote & Roadside Lake Study, Kenai NWR, 1983-84

Water Body Rainbow Lake - Survey Date/Time 8-4-83/1230
Lake Location (Latitude) N 60° 43' 15" __ (Longitude) y 150° 48' 20"
Code No. Survey Crew Friedersdorff, Jakubas

Cloud Cover (%) 100 Wind (mph) 5-15  Air Temp (°C) 14.5 Chop (in) 6.0
Station '

Sample Water Conduct- Total Total “Water Total
Depth  Temp. D.0. pH dvity Alkalinity Hardness MWater Trans. Phosphate
(m)  (°C) (mg/1 (u_mho) (mg/1)  (mg/1) _ Coler  (m) (ug/1)

0 ]19.5]10.0 - | 2.3
1 19.5 | 9.8
2 19.4 | 9.6
3 |19.2] 9.6
4 18.5 | 9.5

4.5 118.2 | 8.0

Remarks: Eduipment Used: D.0. & Temp. - YSI 57 Meter; Water Transparency 20 cm
. Secchi disc. »
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Table 11. KENAI FISHERY RESOURCES STATION
ALASKA FISHERY RESOURCES PROGRAM
U.S. FISH AND WILDLIFE SERVICE

Water Analysis Data Sheet

Study  Remote & Roadside Lake Study, Kenai NWR, 1983-84

Water Body  Rainbow Lake Survey Date/Time 9228-83/1300
Lake Location (Latitude) N FQ° 43' 157" (Longitude) y 150° 48' 20"
Code No. Survey Crew Friedersdorff., Jakubas

Cloud Cover (%) 100  Wind (mph) 5-10 Air Temp (°C)_4.0 Chop (in)_g .0
Station :

Sample Water Conduct- Total Total “Water Total
Depth  Temp. D.0. pH dvity Alkalinity Hardness Water Trans. Phosphate
(m) (°C) (mg/] (u_mho) (mg/1) _ (mg/1)  Coler  (m) (4g/1)
0 5.2 -1 12.8 I 3.0

1 5.2 12.6

2 5.2 12.6

3 5.2 1245}
4 5.2 |12.4}
5 5.2 11.1

Remarks: Equipment used: D.0. & Temp. - YSI 57 Meter; Water Transpa
Secchi Disc.. Light Rain. parency 20 cm
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found catch rates of trout to be between-0.4 and 0.8 fish per hour. In

1972, Curtis and Havens sampled the lake capturing four rainbow trout

in three gill nets fished overnight for a CPUE of 0.06 fish per hour. An
under ice oxygen profile on April 26, 1979, found Do Tevels ranging from

11.0 mg/1 at the surface to 4.5 mg/1 near the bottom. In 1974 the Fish and
Wildlife Service accomplished a fishery survey of the lake capturing only

one rainbow trout for a CPUE of 0.02 fish per net hour. No stocking, chemical
treatment, or other management measures are known to.have been implemented on
the Take. : .

WILDLIFE

During the survey period June to September, the lake harbored a variety of
wildlife. A pair of osprey were seen feeding on the lake and appeared to be
nesting nearby. Common loons, gulls, green-winged teal, and Arctic tern, in
addition to five species of passerines, were seen or heard. Muskrat were seen
and moose sign was evident. A1l wildlife species recorded along with other
pertinent data are in Table 12.

RECREATIONAL USE

Recreational uses of Rainbow Lake include camping, wildlife viewing, fishing
and hunting. Retatively heavy camping occurs during the summer, especially

on weekends and holidays. We observed one or more campers each time we visited
the lake. Campers repeatedly questiqned us about what fish were in the Tlake
and how to fish for them. The only successful angler we met fished from a
boat. No accurate data are available on yearly fishing pressure.

Human impact around the camp area was evident. Brush had been cleared and
many trees-cut for firewood. The campground is highly desirable because of
its location, the facilities provided, and the attractive view of the lake.

FISHERY RESOURCES SUMMARY

Our three fishery surveys indicated that rainbow trout was the only game fish
inhabiting the Take. Trout abundance was moderate ranging between a CPUE of
0.30 and 0.42 fish per net hour. Average growth rate-of-rainbow..trout was

2.9 .inches.per year. Threespine stickleback were moderate to high in abundance,
and coastrange and slimy sculpin were also captured. Rainbow Lake is Tow in
fertility. Other water quality parameters appeared to be within satisfactory
tolerance Timits for fish, including winter dissolved oxygen concentrations.

Previous surveys by the Alaska Department of Fish and Game and the Fish and
Wildlife Service found much lowey abundances of rainbow trout. At some time
in the past, the Take may have supported a spawning population of sockeye
salmon. Eyidently, in recent years, the outlet stream to Swanson River has
not been used by anadromous fish. The lake is believed to receive only
1ight to moderate fishing pressure at the current time. Rainbow Lake is
considered to.-have the potential to support a moderate yield rainbow trout
sport fishery.
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Table 12. KENAI FISHERY RESQURCES STATION

ALASKA FISHERY RESOURCES PROGRAM
U.S. FISH AND WILDLIFE SERVICE

Wildlife Data Sheet

Study

Remote & Roadside Lake Study, Kenai NWR, 1983-84

Water Body

Lake Location (Latitude)N 607 43
Code Number

Rainbow Lake

! '[5“

Survey Date/Time b/1-2/83, 8/4-5/83, 9/28-29/83

(Longitude) W 150° 48" 20"

Survey Crew Friedersdorff, Jakubas

Animal Common Sex Animal Verifi- Habitat
-Class Name Number  M-F-U  Assoc. cation Type
Birds :
Waterfowl  Green-winged Teal 1 0-0-1 Single Sight Flight
Common Loon 3 J+ 1-1-1 Pair/Brood Sight Water
Shorebirds ‘Lesser Yellowlegs 3 J+ 1-1-1 Pair/Brood Sight Sedge
“Sandpiper Unid. L 0-0-1 Single Sight Sedge
Gulls/Terns Arctic Tern o 0-0-1 Single Sight Flight
Gull Unid. 3 0-0-3 Single Sight Flight/Water
Passerines Yellow-rumped Warbler Many - - Sound MS ,MB
‘White-crowned Sparrow Many - - Sound MS,MB
Swanson's Thrush Many - - Sound MS ,MB
Ruby-crowned Kinglet Many - - Sound MS ,MB
Slatezsided Junco Many - - Sound MS,MB
Raptors Osprey 2 1-1-0  Pair Sight Flight,MS,M
Mammals
Big Game Moose - - - Cuttings -
Furbearers Muskrat - - - Sight -

M=Male; F=Female; U=sUndetermined; J=Juvenile; J+

MB=Matuye Birch;
Remarks: -

MS=Mature Spruce
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SILVER LAKE

INTRODUCTION

A fishery survey of Silver Lake was conducted on August 30-31, 1983.
Additional water quality data were gathered on July 21, 1983. Survey
findings for Silver Lake are summarized in Table 1.

PHYSICAL FEATURES

Silver Lake is a tributary of the Kenai River via the West Fork of the Moose
River. The lake is located at latitude 60° 30' and Tongitude 150° 47'.

The lake and surrounding area were classified in the Traditional Management
Use Category under Alternative "C" of the draft Kenai National Wildlife
Refuge (NWR) Comprehensive Conservation PTan (USFWS 1983). Silver Lake

has a surface area of 132 acres, a volume of 1,660 acre feet and is at an
elevation of 230 feet. The mean depth is 12.6 feet and the maximum depth

is 34 feet (Table 1 and Figure 1). We were unable to survey the bay on the
northeastern end of the lake. A previous survey indicated this bay was
shallow with only a small area greater than 10 feet deep. The Tlake's mean
depth would prob&bly decrease to 10 or 11 feet if sound1ng data for this bay
had been included in our calculations,

The watershed includes approximately "3,400 acres of bogs, ponds, Takes, and
. Tow hiTls reaching an elevation of 517 feet. Mosquito Lake and 21 other
unnamed ponds and Takes Tie within the Silver Lake watershed. The major
terrestrial habitat types consist of a mature black spruce forest adjacent
to the Take and mature white spruce-birch mix on drier upland areas.

Lake water level is maintained by two small inlet streams which flow

into the west and southwest end of Silver Lake. One of the streams
drains an unnamed Take to the west and had a small flow estimated at less
than 0.25 cubic feet per second at the time of survey. The other

stream drains Mosquito Lake and had no perceptable flow. A small outlet
stream is at the northeast end of the Take and flows to Camp Island Lake,
the West Fork Meose River, and the Kenai River. The outlet tributary is,
at some point downstream, believed to provide trout spawning habitat for
the lake's rainbow trout population. Rocky substrate shoal areas around
the northeastern bay may provide char spawning habitat.

Access to S{lver Lake is by a one-mile foot trail from mile 7.7 of the
Swanson River Road. The Tlake has no public use facilities.

FISH

Fish captured in the lake included rainbow trout, coho salmon, threespine
stickleback, and slimy sculpin. Rainbow trout taken in gill nets had a
moderate catch per unit of effort (CPUE) of 0.26 while coho salmon had a
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Table 1. U.S. FISH AND NILDtiFE SERVICE
Lake Survey Summary

Water Body - Silver Lake ' Survey Date(s)  8/30-31/83
1. Location: Refuge “Kenai NWR T 6N R 9 S 2
[atitude N 60° 30" 45" - Longitude W 150° 47' 40" Map. Ref. Kenai C-3
2. Physical Data: Surface Area 132 Ac. Max. Depth 34 Ft. Mean Depth 12.6 Ft.
Volume 1,660 Ac. Ft. Water Color Dark yellow green Water Trans 11 Ft.
Drainage Area 3,400 Ac. ~ Inlets [cfs) One inlet on the west end of the
The second 1n]et.draining

Take, draining an unnamed Take, had a flow of 0.25 cfs.

Mosquito Lake. had no perceptable flow. .
Outlets (cfs) 1The outlet stream TTows to Camp Island Lake and then into the Moose

and Kenai -Rivers.

Spawning Habitat No stream spawning habitat was observed. The outlet stream, at some

. point, is believed to provide rainbow trout spawning habitat.

Access “ A 1 mile hike from Swanson-River Road, airplane.
Water %ua]itx: D.0. 10.0-0.6 mg/W' B Temp. 19.0-7.0°C Cond. 70 umhos @ 25°
pH . ATk. -29 mg/1 - Hard. 30 mg/]1 Phos. 8.1 ug/l
KjeTdahl N 0.26°mg/1 MEI 18.2 SDF _1.78 Pollution _None

. ‘ N

Fish Species: (Abundance,_H/M/L,»lﬁtnoduced) Rainbow trout (M), coho salmon (L),
threespine stickleback (M), slimy sculpin

Management History: The lake was surveyed by the ADF&G in 1965. They captured 34
rainbow trout, 6 coho salmon, and one Dolly Varden/Arctic char in three overnight
9117 net sets. .In 1975 the FWS gill netted the Take taking rainbow trout at a

CPUE of Q.12 and coho salmon at CPUE 0.16 fish per net hour. No management measures
are known to have been implemented on the lake. ,

'..TdtaT-Sﬁecﬁes_.ﬁ_____

Current Fishery Status: We found this Take to support a moderate population of
rainbow trout (CPUE 0.26). Seyeral trout age classes were present indicating
recruitment 1s occurring. The Take serves as a nursery area for juvenile coho
salmon. Water fertility was Tow to moderate with other water quality parameters
Within acceptable fish tolerance Timits. 3 .

Vegetation : Aquatic __ Water 191y (2 Sp.), pond weed (3 Sp.).

Coverage % 26

Terrestrial  1he surrounding habitat 1s primarily mature black spruce forest with

seyeral major Towland bogs. The bogs were classified as scrub-shrub- to emergent
wetlands.

‘Wildlife: Mammals (2 Sp.), waterfowl.

Recreation: Walk-in fishing, wildlife viewing, hunting.

Facilities . None

Survey Crew: Friedersdorff, Dean

[a¥al
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CPUE of 0.02 fish per net hour (Table 2). All the coho salmon were juveniles.
Minnow trap catches were dominated by threespine stickleback at a moderately
high CPUE of 2.45 fish per trap hour. Other minnow trapped species included
coho salmon, rainbow trout, and slimy sculpin. A total of six gill nets and
14 minnow traps were used to measure fish abundance. Seining was accomplished
to capture additional fish. '

Rainbow trout taken in gill nets and minnow traps ranged in fork length
from 4.3 inches (109mm) to 17.9 inches (455mm). Their weight ranged from
0.03 pounds (74.3 g) to 2.9 pounds (1295 g). Condition Factors (K) ranged
from 1.08 to 1.68 with a mean of 1.33. Ages of rainbow trout varied from
two to seyen years. Growth rates of the rainbow trout back calculated from
28 scale samples, indicated trout had a mean growth rate of 2.3 inches per
year.

Coho salmon captured in gill nets and minnow traps had fork lengths from
3.2 inches (82mm) to 5.1 inches (130mm) with weights varying from <0.01

pounds (7.7 g) to 0.07 pounds (32.5.g). The coho salmon were one and two
years old. Table 3 gives a summary of fish weights and condition factors
by fork length class, and Table 4 shows age-growth data of rainbow trout.

AQUATIC VEGETATION

Aquatic plants wére abundant in the shallow northwestern bay of the lake
and only moderately abundant elsewherg. Yellow pond 1ily and the pondweed
Potamogeton natans were the dominant aquatic plants. Other aquatic plant
families present included bur reed, horsetail, water milfoil, and sedges.
Approximately 26 percent of the lake was covered with aquatic vegetation.
A Tist of plant species identified at the lake is in Table 5. Locations
of aquatic plants are in Figure 1.

WATER QUALITY

Water fertility of Silver Lake is rated Tow to medium using a classification
of Minnesota Lakes (MacKenthun and Ingram 1967) based on alkalinity level.
The Take was Tow in alkalinity and also lower in conductivity than the mean
of 17 other lakes surveyed in 1983. Specific conductance, corrected to 25°C,
was 70 umhos.- The pH was sTightly alkaline with a value of 7.3. Dissolved
oxygen concentrations varied from 710.0 mg/1 at the surface to 0.6 mg/1 at
the bottom. Oxygen concentrations were adequate for fish to a depth of
apﬁroxlmate1y 20 feet and stressful to lethal below that depth. Water

color was dark yellow green with a water transparency of 11 feet. The lake
had a Morphoedaphic Index of 18.2 and Shoreline Development Factor of.1.78
(Append1ces A and B). Specific water quality data are in Tables 1, 6, and

MANAGEMENT HISTORY

Silver Lake was first surveyed by the Alaska Department of Fish and Game
in 1965. They captured 34 rainbow trout, six coho salmon, and one Dolly
Varden/Arctic char in three overnight gill net sets. A second survey by
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Table 2. KENAT FISHERY RESOURCES STATION

ALASKA FISHERY RESOURCES PROGRAM
U.S. FISH AND WILDLIFE SERVICE

Summary Fish Catch and Effort Data

Water Body Silver Lake Code No. Survey Date 8/30-31/83

Average - : Fish CPUE '

Gear Fishing Amount “Mesh _Fish Species Total 1000 Net Trap
Time Gear -  Size Fish Sex” sq.ft.hrs. Hour Hour

(hrs.) (Sq.Ft.) (In.) Number M-F-U -

6 Gill Nets 24 960 ’ 1.0 Coho Salmon -3 0-0-3 0.13 N/A N/A
960 2.0 Rainbow Trout 14 7-6-1 0.6 N/A N/A

960 2.5 Rainbow Trout 7 3-3-1 0.30 . N/A N/A

960 3.0 Rainbow Trout 15 2-9-4 0.65 N/A N/A

. 960 4.0 Rainbow Trout 1 0-0-1 0.04 N/A N/A
By Species. 24 4800 ATT Rainbow Trout 37 12-18-7 0.32 - 0.26 N/A

E . A1l Coho Salmon : 3 0-0-3 0.03 0.02 N/A

o Jotal Fish 24 4800 All A11 Species , 40 12-18-10 0.35 0.28 N/A

N -

14 Minnow Traps 23 N/A N/A Coho Salmon 8 0-0-8 - N/A - N/A 0.03
Threespine Stickleback 788 0-0-788 N/A N/A 2.45

STimy Sculpin 1 0-0-1 N/A N/A < 0.0]

Rainbow Trout 3 0-0-3 N/A N/A 0.0]7
Total Fish 23 N/A N/A AT Species 300 0-0-800 N/A - N/A 2-.48
Seine N/A " N/A Threespine Stickleback 270 0-0-270 N/A N/A N/A

Coho Salmon 2 0-0-2 N/A N/A N/A

Rainbow Trout ] 0-0-1 N/A N/A N/A

STimy Sculpin 16 0-0-16  N/A N/A N/A

Total Fish N/A

N/A N/A A11 Species 289 0-0-289 N/A N/A




Table 3. FISH LENGTH, WEIGHT, AND CONDITION SUMMARY
SILVER LAKE - 1983

FISH LENGTH BY MESH SIZE

Length Length

. Length
ear Species Mesh Sample Mean SD* Range
Size No. (mm) (mm) (mm)
5 Gill Nets Rainbow 2.0 13 304 79 215 - 430
g 14 Minnow Trout 2.5 6 368 72 270 - 455
Traps 3.0 12 380 55 280 - 455
0.125 2 112 3.5 109 - 144
Coho Salmon 1.0 3 115 13 105 - 130
- 0.125 10 101 16 82 - 124
FISH WEIGHT BY LENGTH CLASS
Length Weight Weight Weight
Gear - Species Class Sample Mean SD Range
(mm) No. (9) (9) (9)
6 Gill Nets Rainbow 101-150 2 16 2.3 14.3-17.6
& 14 Minnow Trout 201-250 . 5 180 . 41 125-230
Traps 251-300 6 271 15 245-285
3071-350 5 444 27 405-475
351-400 5 766 121 630-960
401-450 9 950 131 805-1165
457-500 2 1,230 92 1165-1295
Coho Salmon 51-100 5 9 1.4 7.7-10.6
101-150 8 22 6.0 13.6-32.5
FISH CONDITION (K) BY LENGTH CLASS
Length
Gear Species Class . Sample  Condition Condition Condition
(mm) No. Mean SD Range
6 Gi11l Nets Rainbow 101-150 2 1.15 0.06 1.10-1.19
& 14 Minnow Trout 201-250 5 1.42 0.14 1.26-1.62
Traps 251-300 6 1.32 0.11 1.12-1.45
301-350 5 1.31 0.09 1.20-1.44
351-400 5 1.39 0.17 1.25-1.68
401-450 9 1.29 0.16 1.08-1.52
; 451-500 2 1.31 0.09 1.24-1.37
. Coho Salmon  51-100 5 1.33 0.06 1.27-1.40
. 101-150 8 1.39 0.11 1.22-1.56
Totals Rainbow Trout ATl 34 1.33 0.14 1.08-1.68
: .Coho Salmon A1l 13 1.37 0.09 1.22-1.56

*Standayrd Deviation
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Table 4. AGE-GROWTH* OF RAINBOW TROUT
- -~ SILVER LAKE- 1983

Year Fork Length (FL) In Millimeters at Annulus Formation Capture
Class| No. I II. I1I IV v VI VII FL
hes2 | 2| = 107
1981 1 65 150 215
1980 5 58 123 195 273
1979 5 46 99 170 234 311
1973 5 A. 37 83 150 224 304 374
1977 8 40 80 139 203 269 337 410
1976 2 36} - 72 133 200 273 323 390 455
Total No. 28 26 25 15 10 2 1
Av. FL (mm) 45 95 158 216 - 28] 334 390
Av. FL (in) 1.8 3.7 6.2 8.5 11.0 13.1 15.4

*Not corrected for length at scale formation
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Table 5. © SILVER LAKE

ASSOCIATED VEGETATION

AQUATIC VEGETATION
Class SymboT Common Name Scientific Name
Emergent Blr bulrush Scirpus validus
Emergent HFT horsetail Equisetum fluviatile
Emergent MT mare's tail Hippuris vulgaris
Floating BR bur reed Sparganium angustilfolium
Floating DWL dwarf water 11ly Nymphae tetragona
Floating PN pondweed Potamogeton 'natans
Floating YPL yellow pond 1ily Nuphar polyesepalum
Submergent MRs water milfoil Myriophyllum sp.
Submergent PG pondweed Potamogeton gramienus
Submergent PL - Potamogeton filiformis
Submergent PP - Potamogeton parelongus
WETLAND VEGETATION

Class Symbol Vegetation Reference
Emergent PEM5F National Wetlands Inventory (Kenai)
Scyrub-shrub  P554/1B National Wetlands Inventory (Kenai)

TERRESTRIAL VEGETATION
Class Symbol Common Name Scientific Name
Trees BS black spruce Picea mariana
Trees B immature paper birch Betula papyrifera
Trees . MB mature paper birch Betula papyrifera
Scrub-shrub SG sweet gale Myrica gale
Below Shrub Cunid sedge Carex sp.
Below Shrub G grass Gramineae
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Table 6. KENAI FISHERY RESOURCES STATION
ALASKA FISHERY RESOURCES PROGRAM
U.S. FISH AND WILDLIFE SERVICE
Water Analysis Data Sheet
Study Remote and Roadside lake Study, Kenai NWR, 1983-84
Water Body __ Silver lake Survey Date/Time _7-21-83/1235

Lake Location (Latitude) N 60° 38°' 45" (Longitude) W 150° 47' 40"

Code No.

Station ]

Survey Crew _ Friedersdorff, .Dean -

Cloud Cover (%) 90 Wind (mph) 5-10_ Air Temp (°C)15.5 Chop (in) 1.0

Sample Water

Conduct- Total" Total ‘Water = Total

|pepth Temg."D.O. pH dvity  Alkalinity Hardness Water Trans: Phosphate

(m) ~ {°C) (mg/1 (u_mho) (mg/1) ~ (mg/1) __Coler _ (m) (ug/1)
o |19.0]10.07.3 62 29 30 XWI | 3.5 8.1
1 18.7 110.0
? 18.2 | 10.0
3 18.0 [ 10.0
4 17.5 | 10.0
5 14.01 9.6]7.1 60
6 10.0 | 6.6
7 8.5 4.2
8 8.0 | 3.0
9 7.2 | 1.6

10 7.0 | 0.6

|

|

l

*Conductipity cprrecfted to 25°[ temperatune is 70 uphos .

Remarks:  Equipment used: D.0. & Temp.- YSI 57 meter; Conductivity - YSI §€T-33

Meter;

pH-Hach 17F & Markson 88 Meter; Water Color - Forel-Ule Scale;

Water Transparency - 20 cm Secchi. disc; Alkalinity - Hach AC-DT;
Hardness - Hach HA-DT.-
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Table 7. ' KENAI FISHERY RESOURCES STATION
ALASKA FISHERY RESOURCES PROGRAM
U.S. FISH AND WILDLIFE SERVICE

Water Analysis Data Sheet

‘4 . )
Study Remote and Roadside Lake Study, Kenai NWR, 1983-84
Water Body Silver Lake Survey Date/Time _ 8-30-83/1430
Lake Location (Latitude) _N 607 387 45"  (Longitude) W 150° 47' 40"
Code No. Survey Crew Friedersdorff, Dean :
Cloud Cover (% Wind (mph) 15-25 Air Temp 1°C) 12.2 Chop (in) 12.0
Station ' )
Sample Water Conduct- Total Total Water ~~ Total
Depth ._Tems.‘ D.0. pH ivity ~ Alkalinity Hardness Water Trans: Phosphate
) (") (mg/1)  (umho)  (mg/1)  (me/1) _ Color (m) __ (sg/1)
0 15.0| 100 . ' 3.0
1 15.01 10.0
2 15.0( 9.8,
3 15.0| 9.7
4 15.01 9.7
‘b 14.9| 9.7
6 14.01 9.2
7 10.9 ] 4.7 |
8 8.2 0.7
9 7.0 0.5
S
-

Remarks: “Equipment used: D.0. & Temp. - YSI 57 Meter; Water Transparency 20 cm
Secchi disc. Wind, water movement, and boat movement caused probe to

drift.
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the Fish and Wildlife Service in 1975, using two gill nets, produced a

catch of 11 rainbow trout (CPUE 0.12) and 15 coho salmon (CPUE 0.16). The
rainbow trout ranged in fork length from 7.1 inches (180 mm) to 20.1 inches
(525 mm) with a mean of 14.6 inches (371mm). Coho salmon had mean, minimum,
and maximum fork lengths of 6.6 inches (168 mm), 5.9 inches (150 mm), and
7.1 dinches (180 mm) respectively. No specific management measures are known
to have been implemented on the lake. - -

WILDLIFE

Four species of aquatic birds were seen on the lake in addition to three
moose. Two of the moose were bulls. Birds were not prevalent because of
high winds. A1l wildlife species recorded along with other pertinent
data are 1isted i{n Table 8.

RECREATIONAL USE

This lake is estimated.to receive only 1ight fishing from hikers. No
anglers were observed during our survey, and there was 1ittle evidence
of public use around the lake. Our survey was completed the day before
the start of moose hunting season. On the flight out, we observed about
50 cars and campers directly south of the lake along Swanson River Road.
It was evident the Take would receive hunting pressure.

FISHERY RESOURCE SUMMARY

Our fishery suryey indicated the lake had a moderate population of

rainbow trout (CPUE 0.28). Recruitment of younger rainbow trout age
classes is occurring, but suitable spawning habitat within close distance
of the lake appears to be Timiting trout population levels. The lake

has an anadromous outlet stream connecting to the ocean, and the lake
seryes as a nursery area for juvenile coho salmon. Other species present
included thyeespine stickleback and slimy sculpin. Char were taken in the
survey conducted in 1965. None were taken during this survey.. Lake water
fertility was Tow,to moderate. Other water quality parameters were within
acceptable fish tolerance Timits. Silver Lake is considered-to-have.the
petential to support g moderate yield rainbow trout sport fishery.
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Table 8.

Study

KENAI FISHERY RESOURCES STATION
ALASKA FISHERY RESOURCES PROGRAM
U.S. FISH AND WILDLIFE SERVICE

W11d11fe Data Sheet

Remote & Roadside Lake Studv Kena1 NWR,

1983-84

Water Body Silver Lake
Lake Location (Latitude)
Code Number

Survey Date/Time
N 60° 38' 45" (Longitude) y 1500 471 gqv

Survey Crew

8/30-31 /83

Friedeyrsdorff Dean

- Animal Common Sex  Animal  Verifi-  Habitat
Class Name Number  M-F-U  Assoc. cation Type
Birds . .
Waterfowl Scoter Unid. 1 0-0-1 Single Sight Flying
Unid. Duck 1 0-0-1 Single Sight Flying
‘Common Loon 3 0-0-3 Single Sight Water
Shorebirds  Greater Yellowlegs 3 0-0-3 Single Sight Marsh
Mammals
Big Game Moose 3 2-1-0 Single Sight -
Furbearers Muskrat 0 - - Mussel Shells -

M=Male; F=remale; U=sUndetermined; J=Juvenile; J+ =

Includes Juveniles

Remarks: Qne inactive beaver lodge is located 1nuthe small northern subbasin

of the lake.

activity on and surrounding the lake.
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It could not be reached for close examination.
weather was cool and extremely windy which probably reduced bird
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SPORTFISH LAKE

INTRODUCTION

A fishery survey of Sportfish Lake was conducted on August 15-16, 1983.
Table 1 summarizes survey findings. '

PHYSICAL FEATURES

Sportfish Lake is located in the northern section of the Kenai National
Wild1ife Refuge (NWR) in the Pincher Creek drainage, at latitude 60° 51

and Tongitude 150° 17'. This area has been assigned to the Minimal Land
Management Category under Alternative "C" of the draft Kenaj NWR
Comprehensive Plan (USFWS 1983). The lake has a surface area of 286 acres,
a volume of 6,300 acre feet, and is at an elevation of 190 feet. Mean depth
is 22 feet and maximum depth is 60 'féet. (Table 1 and Figure 1).

The watershed is composed of gently rolling hills interspersed with lowland
bogs. Approximately 1,360 acres form the lake's drainage basin. The eastern
side of the lake is covered by a mature white spruce-paper birch forest which
was burned by the 1915-1920 fire. Remaining portions of the lake are -
surrounded by a black spruce forest, with a mature white spruce-paper birch - .
mix becoming dominant further from the*lake. Several small emergent to
scrub-shrub wetlands occur along the shoreline.

Water flow regimen of the lake is maintained by one small inflow stream

at the northwestern end, one small outlet at the northern end, springs, and
runoff. Vegetation choked the inlet stream, and no perceptable flow could
be detected. The outlet stream, which connects to another nearby unnamed
Take, was shallow, intermittent and blocked by an old beaver dam. Although
the lake's water Tevel was about one foot below the dam crest, a slight
amount of seepage was occurring through the dam te the stream. The stream
water level was too shallow to support adult trout, but it could possibly
serve as marginal trout spawning habitat under higher flow conditions. -
Qup survey revealed-that an outlet. stream, formerly Tlocated.in the eastern
part .of the lake,-no.onger exists. Sportfish Lake previously flowed into
Two IsTand Lake and Turnagain Arm via Pincher Creek (U.S. Geological Survey
- map~Kena{ D-1, Alaska, 1951 Series). The lake and tributaries are.now
landlocked and have no access to the.ocean.

Primary access to the lake is by airplane. Alaska Bush Carriers have held
a Refuge Special Use Permit for the lake since 1967. They built a semi-
permanent tent camp for the convenience of their sport fishing clients.
There are no aqther recreational facilities.
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Table 1. ~ U.S. FISH AND WILDLIFE SERVICE
Lake Survey Summary

Water Body Sportfish Lake Survey Date(s)  8/15-16/83

1. Location: Refuge Kenai NWR T oy Rgy S 23
[atitude N 60° 517 35" Longitude W 150° 17' 00" Map. Ref. Kenai D-1

2. Physical Data: Surface Area 286 Ac. Max. Depth 60 Ft Mean Depth 22 Ft
Volume 6,300 Ac. Ft. .. Water Color Medium Green Water Trans 18 Ft
Drainage Area 1,360 Ac. Inlets (cfs) One small stream with negqligdble

f]ow in the northwest part of the Take.

Outlets (cfs)One intermittent gtream is at -the north: end of.the- Takaf_ﬁn_ﬂliLiﬂﬁﬂuﬂl_
_dam blocks flow except dur;ngﬁh1gh water periods. :

Spawning Habitat The outlet stream may serve as a small, marginal trout spawning

area during high f]ow periods.
Access Airp]ane

Water Qua11tz D.0. 11.4-0.5mg/1 _ Temp. _18.7-5.5°C Cond. 105 umho @ 25°C
p : Alk. 47 mg/] : Hard. AR ma/l _ Phos. 7.8 ”951
KjeTdahl N 0 37 mg/1: MEI 1576 SDF 1 &5 Pollution  pNane

Fish Species: (Abundance, H/M/L, Introduced) _ threespine stickleback (M), coho
salmon (L,I) .

Total Species* 2

anagement H1stogx~ The lake was formerly known as a rainbow trout sport fishery.

This fishery was reported dec11n1ng in the early. 1970's. We theorize the lake's
most important migratory and spawning tributary was destroyed by the 1964
‘earthquake, and this caused a significant decline in rainbow trout stocks

Current Fishery Statué We found no rainbow trout during our survey. Three. adult
coho salmon (supvivors.of a suspected illegal-stocking) were captured. The
Jake appears suitable as sport fish rearing habitat, but has pnlv one small
1nterm1ttent stream that is of gquestijonable value for trout spawnjng.

i

Vegetation : Aquatic __ sedges (2 Sp.), water milfoil (2 Sp ), bur-reed (2 Sp.),
-pondWeed (4 Sp.). quillwort (1 Sp.). water D1anta1n (1 Sp.), water-1ily (1 Sp)
Coverage Z 23
Terrestrial Mature birch-white spruce forest and black spruce foresi,wqfh
scattered emergent to scrub-shrub wetlands.

Wildlife: _ Waterfowl (6 Sp.). raptors (1 Sp.), passerine (4 Sp.), mammals (4 Sp.)

Recreation: Former fly-in tent camp fishery, wildlife viewing.

Facilities" Semi-permanent wall tent and pit toilet.

Syrvev Crew: Friedersdorff, Jakubas




Figure 1. ~ SPORTFISH LAKE
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FISH

Fish captured included three coho salmon and numerous threespine stickleback.
Gi11 net catch per unit of effort (CPUE) for coho was extremely low at 0.02
fish per net hour (Table 2). We believe the coho salmon are the.survivors -
ofisan unauthorized-stocking.of juveniles -since there are no-streams. to permit
anadromous fish migration from the ocean. The Tow gill net catch of game
fish translates into extremely low sport angling success. Minnow traps took
only threespine stickleback at a moderate CPUE of 1.27 fish per trap hour. A
total of eight gill nets and 19.minnow traps were used to determine fish
abundance. A seine was used for additional fish sampling.

Coho salmon captured in gill nets ranged in size from 16.7 inches (425mm) to
18.5 inches (470mm) fork length (FL). Their weight ranged from 2.40 pounds
(1,090g) to 3.63 pounds (1,650g). Condition factors (K) ranged from 1.24
to 1.45 with a mean of 1.34. Ages of the three coho were all four years
plus summer growth. Fork lengths of stocked coho, back calculated from
three scale samples, averaged 1.7 inches (42mm), 3.3 inches (84mm), 8.4
inches (213mm), 13.0 inches (331mm), respectively for the first four years
of 1ife. Growth through August of the fifth year averaged 17.5 inches
(445mm). The mean coho growth rate was 3.4 inches (87mm) per year. A
geometric regression depicting coho growth is shown in Figure 2.

. > HOW

AQUATIC VEGETATION -

»

Aquatic vegetation was moderate and concentrated in shallow areas around the
western and southern periphery of the lake. Twenty-three percent of the

Take was covered with vegetation. Dominant families included sedges, pondweed,
and water 1ily. Most noteworthy was the extensive areas of bull rush along
the western and southern shores. Also of interest were the large areas of
Potamogeton yobbinsii which is T1isted as "evidently rare" in Alaska by

Welsh (1974) and Hulte'n (1974). A complete list of species can be found

in Table 3. Areas of aquatic vegetation are Tocated on Figure 1.

WATER QUALITY

Most water quality data were collected during July with an additional dissolved
oxygen profile taken in August. A1l water quality parameters were within
acceptable tolerance T1imits for fish. The lake is moderately fertile according
to a classification of Minnesota lakes (MacKenthun and Ingram 1967) based on
alkalinity level, and was above the average fertility level of 17 other

Takes sampled {n 1983. Specific conductance, corrected to 25°C, was 105 micromhos.
Total alkalinity and hardness were relatively high.compared to other Tlocal
waters. Water pH was neutral. Total phosphorus was 7.8 ug/1 and Kjeldahl
nitrogen was 0.37 mg/1. No sources of water pollution were apparent. Dissolved
oxygen ranged from 11.4 mg/1 at 23 feet to 0.8 mg/1 below 36 feet. Most of the
lake water volume had dissolved oxygen Tevels ranging from slightly super
-saturated to around 90 percent saturation. Dissolved oxygen in the 36 to

60 foot depth stratum, the stagnant portion of the hypolimnion, was less than

o) Eercent of normal atmospheric saturation. Thermal stratification of the

lgke occurred between 26 and 30 feet. Water color was medium green with Secchi
disc water transparency of 18.Q feet. The lake had a Morphoedaphic Index of
15.6 and Shoreline Development Factor of 1.55 (Appendices A and B). Specific
water quality data are presented in Tables 1, 4, and 5.
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KENAI FISHERY RESOURCES STATION

ALASKA FISHERY RESOURCES PROGRAM

U.S. FISH.AND WILDLIFE SERVICE

. Summary Fish Catch and Effort Data
Water Body _Sportfish Lake Code No. Survey Date 8/15-16/83
Average R Fish CPUE
Gear Fishing Amount Mesh - Fish Species Total 7000 Net Trap
- Time Gear Size : Fish Sex sq.ft.hrs. Hour Hour
“(hrs.) (Sq.Ft.) (In.) Number M-F-U - o
8 Gill Nets . = 24 1280 1.0 - 0 ; 0.00 N/A N/A
: - . 1280 2.0 Coho Salmon 3 2-1-0 0.10 N/A N/A
1280 2.5 - 0 - 0.00 N/A N/A
1280 3.0 - 0 - 0.00 N/A N/A
S 1280 4.0 - 0 - 0.00 _N/A N/A
Total Fish 24 6400 AT AT1 Species 3 2-1-0  0.02 ~  0.02. N/A
2 .

19 Minnow Traps 25 N/A N/A  Threespine Stickleback 603  0-0-603  N/A N/A 1.27
Total Fish 25 N/A N/A A11 Species 603 0-0-603 - N/A CN/A 1.27
Seine N/A N/A N/A Threespine Stickleback 20 0-0-20  N/A N/A N/A
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Table 3.

SPORTFISH LAKE

ASSOCIATED VEGETATION

AQUATIC VEGETATION

Class SymboT Common Name Scientific Name
Emergent Blr bulrush ° Scirpus validus
Emergent MT mare's tail Hippuris vulgaris
Emergent SR spike rush Eleocharis palustris

. ¢ .
Floating BR bur reed Sparganium angustilfolium
Floating BRm bur reed Sparganium minimum
Floating ST arrowhead Sagittaria cuneata
Floating YPL yellow pond 1ily Nuphar polysepalum
Submergent MR water milfoil Myriophyllum spicatum
Submergent PG - Potamogeton gramineus
Submergent PL - - Potamogeton filiformis
Submergent PR - Potamogeton perfoliatus
Submergent PRb - Potamogeton robbinsii
Submergent Qu quillwort Isoetes muricata

WETLANDS VEGETATION
Class Symbol Vegetation Reference
Scrub-Shrub  PSS1B National Wetlands Inventory (Kenai)
Emergent PEM5 National Wetlands Inventory (Kenai)
TERRESTRIAL VEGETATION

Class SymboT ~Common Name Scientific Name
Trees BS black spruce Picea mariana -
Trees MB mature paper birch Betula papyrifera
Trees. MS mature white spruce ~ Picea glauca
Shrubs SG sweet gale Myrica gale
Shrubs A alder Alnus sp.
Below Shrub G grass Gramineae
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Table 4.

o R
. .

A

KENAI FISHERY RESOURCES STATION
ALASKA FISHERY RESOURCES PROGRAM
U.S. FISH AND WILDLIFE SERVICE

Water Analysis Data Sheet

Study Remote & Roadside Lake Study. Kenai NWR. 1983-84 )

Water Body .Sportfish Lake Survey Date/Time _ 7-20-83/1110Q
Lake Location (Latitude) N 60° 51' 35" (Longitude) W 150° 17' Q0" -

Code No. .Survey -CrewW _ Friedersdorff, Jakubas
Cloud Cover (%) Wind (mph) Air Temp (°C) 15 - Chop (in)
Station ' ' ) )
Sample wﬁter " Conduct- Total Total  Water Total
Depth Temp. D.0. 'pH ivity Alkalinity Hardness Water Trans. Phosphate
o) (0 ma/1) " (u'mo)  (g/1)° (ma/1) Toler (m)  _ (ue/1)

0 |18.7 { 9.8 {7.0 92* _ X ,5.5 7.8

1 |18.6{10.2" | |

2 118.5 |10.2

3 118.5:10,3

4 118.2 |10.3 -

5 118.0 [10.3 Ry |

6 |16.0 [10.8 | | 92 " | -47 | 48 | 1

7 113.0 1.4 B | '

8 |11.5 [11.3

9 |10.0 | 7.6

10 8.2 | 7.2

11 | 6.8 {0.8 "

12 6.0 {0.6

13 5.5 0.5

*Conductivity adjpisted| to standapd 25°C is 105 wpmhos |

Remarks: Equipment used: D.0. & Temp.- YSI 57 .Meter:; Conductivity - YSI SCT-33
Meter; pH-Hach 17F & Markson 88 Meter; Water Color - Forel-Ule Scale;
Water Transparency - 20 cm Secchi Disc; Alkalinity - Hach AC-DT;
Hardness - Hach HA-DT. '
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KENAI FISHERY RESOURCES STATION

Table 5.
ALASKA -FISHERY RESOURCES PROGRAM
U.S. FISH AND WILDLIFE SERVICE
Water Analysis Data Sheet
Study Remote & Roadside Lake Study,'Kenai'NWR, 1983-84 .
Water Body .Sportfish Lake ' Survey Date/Time 8-15-83/1330
Lake Location (Latitude) _N 607 51' 35" (Longitude) W 150° 17' 00"
Code No. Survey Crew Friedersdorff, Jakubas -
Cloud Cover (%) 90 Wind (mph) 3 Air Temp (°C)_13 _ Chop (in)_1.0
Station ‘ .
Sample »W§ter Conduct-  Total Total “Water - Total
Depth  Temp. D.0. 'pH jvity Alkalinity Hardness Water Trans. Phosphate
U O iy T (umho) (my/T) (me/1) Coler (m) | (u/1)
o | 17.0l10.7 | - : 4.0
1 17.0.]10.4
2 117.0110.4
3 ]17.0:/10.4 |
4 17.0 [10.4 .
5 16.9 {10.4
6 16.9 {10.4
7 16.0 {10.4
8 12.2 [10.2
S 10.0 |10.4
10 7.9 1 1.5
11 6.9 { 0.5
12 | 6.0 {.0.5
13 5.5 1 0.5
14 5.1 0.5
15 5.0 0.4
16 .5.0{70.3.

- Remarks: Equipment Used: D.0. & Temp.- YSI 57 Méter; Water-Tfansparency - 20cm
' Secchi Disc. _— o .
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MANAGEMENT HISTORY

The Fish and Wildlife Service (Nelson and Crateau 1972) conducted two

Timited gi11 net surveys of Sportfish Lake in September, 1972. Survey
records jndicate one rainbow trout was captured on 9-11-72 in one gill

net fished for 25 hours, and three rainbow trout were taken.on 9-26-72

with one gill net fished for 51 hours. This sampling resulted in extremely
low CPUE's of 0.04 and 0.06 fish per net hour respectively. . Biologists
further indicated that the rainbow trout fishery was in decline. No specific
fishery management measures are known to have been implemented on this Take.

WILDLIFE

Common loons and warblers appeared to use the lake and its surrounding.
habitat as a staging area for fall migration. Eleven loons were seen on

the lake and flocks of warblers were observed on the jsland. Surf scoters
were the only waterfowl observed with young. A coyote family was heard on
two consecutive nights northeast of 'the lake, and scat was found in the area.
Several abandoned lodges and two old dams indicated the lake once supported a
population of beaver. A total of six species of waterfowl, four species of
passerines, one raptor, and four species of mammals were seen. No rare
wildlife species are known to use the Tlake. A1l wildlife species recorded
along with others pertinent data are 1isted in Table 6.

RECREATIONAL USE .

Alaska Bush Carriers have had a fly-in tent camp on Sportfish Lake for 15
years. The camp consists of a semi-permanent wall tent, pit toilet, and
boats. Kenai NWR records indicate recent Alaska-Bush Carrier sport fishing
use of the Take amounted to only four person days in the past three years.
Representatiyes of Alaska Bush Carriers jndicated that angling success for
rainbow trout on the lake was good in the 1860's. Around 1969 to 1970 the
sport fishery began to decline. By the late 1970's and early 1980's rainbow
tyout catch ‘rates. were negligible.

Human {mpact on the lake is minimal. A small area has been cleared for the
tent and paths worn to the pit toilet. Some dead trees have been cut for
firewood. OQther habitat around the Take is in a wild state. The permittee's
wall tent was in deteriorating condition.

FISHERY RESOURCE SUMMARY

Sportfish Lake was historically known to support a good rainbow trout
population. In the early 1970's, the trout fishing was reported declining.
Qur 1983 survey found only three coho salmon and a moderate, abundance of . ..
threespine stickleback; we beljeve the coho salmon wernesiddiegadsymsboeked.
This. suryey yerified the Tow tyout population. Lack of suitable stream
spawning habitat is judged to be the key factor responsible for the rainbow
trout decline. We theorize the lake's most important migratory and spawning
tributary was destroyed by the 1964 earthquake. '
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Table 6. KENAI FISHERY RESOURCES STATION
ALASKA FISHERY RESOURCES PROGRAM
U.S. FISH AND WILDLIFE SERVICE
Wildlife Data Sheet
Study Remote & Roadsidé Lake Study, Kenai NWR, 1983-84

Water Body Sportfish Lake
Lake Location (Latitude) W 60" 51' 35"
Code Number ~_Survey Crew

Survey Date/Time 8-16-83

(Longitude)W T50% T77 00"

Friedersdorff, Jakubas

Animal Common Sex Animal Verifi- Habitat
‘Class Name Number M-F-U  Assoc. cation Type
Birds
Waterfowl  Surf Scoter : 3J 0-0-3 Brood Sight Water
White-winged Scoter 1 0-0-T  Single Sight -
sUnid. Duck 1 - Single Sight "~ Water
Common Loon 11 0-0-11 Flock Sight Water
Red-necked Grebe 1. - - Sound -
Common Merganser 1 0-0-1  Single Sight Water
Passerines Yellow-rumped Warbler Many J+ - Flock Sight MB ,MS
Wilson's Warbler 3 0-0-3 - Sight MB ,MS
Black-capped Chickadee 1 0-0-1  Single Sight MB ,MS
Gray Jay 1 0-0-1  Single Sight. MB ,MS
Raptors  Great Horned Owl 1 0-0-1- _ - Sound MB ,MS
Mammals
Big Game Moose 1 0-1-0  Single Sight MB ,MS
- Black Bear - - - Feces -

Furbearersv Muskrat - -

Coyote . - -

Family

Group

Mussel Shells

Sdung

M=Male; F=Female; U=Undetermined; J=duveniie; J+ =

MB=Mature Blrch MB=Mature Spruce
Remarks:

or cuttlngs

i,- - ) . -
th _ 110 .

v Hote'in g111. net-was possibly-cut by & beaver..”

Includes Juveniles

“Né* 'sign of Todge, animal



Lake water fertility was moderate, and other water quality parameters were
within acceptable fish tolerance T1imits. The Tlarge number of threespine
stickleback and good growth rate of the coho salmon, at around-3.4 inches
per year, indicate the lake is suitable as fish rearing habitat. Without
intensive fishery management, the Take will continue to have a Tow
population or complete loss of rainbow trout. Sportfish Lake is believed
to have a negligible sport fish value.
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TRAPPER JOE LAKE

INTRODUCTION

A fishery survey of Trapper Joe Lake was conducted on September 15-16, 1983.
Additional water quality data were gathered on July 20, 1983. Table 1
summarizes Trapper Joe Lake survey findings.

PHYSICAL FEATURES

Trapper Joe Lake, part of the Chickaloon River Drainagé, is located in the
northeastern section .of the Kenaj National Wildlife Refuge (NWR) at Tatitude
60° 45' and longitude 150° 04'. This area has been assigned to the Moderate
Land Management Category under Alternative "C" of the draft Kenai NWR
Comprehensive Plan (USFWS 1983). The Tlake has a surface area of 105 acres,
.a volume of 440 acre feet, and is at an elevation of 298 feet. Most of the
lake {s extremely shallow. Mean depth is 4.2 feet and maximum depth is 17
feet (Table 1 and Figure 1). '

The watershed is composed of r0111ng hills to the west, mountain foothills

to the east, and’ "Towland bogs to the north and south. A mature white spruce-
paper birch forest covers the western.,hills. Low areas to the east and north
are dominated by black spruce. The northern and southern wetlands are emergent -
and scrub-shrub class. Approximately 3,700 acres form the Take's drainage

basin. .

The waterflow regimen of the Take is maintained by runoff, springs, bog seepage,
and stream flow. An inlet stream, three to five feet wide, is located at the
south end of the lake. This stream appears to bé perennial, although, 1ittle
flow could be detected. The outlet, located at the northern end of the Tlake,
was s1ightly: Targer, but quickly became shallow with only small channels
meandering through clumps of aquatic vegetation. U.S. Geological Survey Map
D-1 (Alaska, 1951 series) indicates the outlet stream is tributary to the
Chickaloon Riyer which, in turn, connects to the ocean. Areas of rock and
grayel are found along the southwestern edge of the Take. Although we found
no rainbow trout spawning hab{tat near-the confluence of ‘the outlet, we
believe this stream. provides for rainbow trout reproduction, as we]] as, a
seasonal migration route to the ocean.

Access to the Take 1$ ?rlmar11y by airplane. It can also be reached by a
short hike from the 04 p1pe11ne serv1ce1road which connects to Mystery Creek
Road and the Ster11ng Highway. Recreational facilities include a refuge log
cabin and a semi-permanent tent camp belonging to Alaska North Flying Service.

FISH
Fish taken during our 1983 survey included relatively ]afge numbers of

rainboy trout, longnose sucker, and threespine stickleback, plus Tow numbers
of Do]1y Varden/Arctic char, and coho salmon (Table 2). Gill net catch per
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Table 1. U.S. EISH AND WILDLIFE SERVICE
Lake Survey Summary

Water Body _Trapper Joe Lake Survey Date(s) 9/15-16/83

1.

Location: Refuge - Kenai NWR T 5N R 54 S 21
[atitude N 60° 457 407 Longitude W 150° 04' 30" Map. Ref. Kepai D-1

Physical Data: Surface Area 105 Ac. Max. Depth 17 Ft. Mean Depth 4.2 Ft
Volume 10 Ac. Ft: Water Color Brownish Green Water Trans_in Ft
Drainage Area 3,700 Ac. : In]éts—(cfs) One _inlet stream is at the southern
end of the lake. No-perceptable flow could be detected

Outlets (cfs] _Qne outlet stream is at the narthern end of the lake. -Although no
perceptable flow could be detected, aquatic vegetation was leaning in a ‘downstream.

direction, This outlet is part of the Chickaloor River Drainage, -
Spawning Habitat Although no rainbow trout spawning habitat was detected, the

outlet stream is believed to provide adequate spawning area.
Access Airplane and a short hike .from the oil pipeline road are the means of

. - access.
Water Quality: D.0. _9.5-4.2 mg/1  Temp. _ 9.4-4.2°C Cond. 104 @ 25°C
H 7.7 ATk. - 48 mg/1 - Hard. 49 mg/l Phos. 12 ug/]l

p . .
Kjeldahl N _0.34 mg/1 MEI 81..0 SDF - 1.48 Pollution _ None

3

Fish Species: (Abundance, H/M/L, Introduced) Rainbow trout (H), coho_salmon (L),
Tonanose sucker (H), Dolly Varden/Arctic char (L), threespine stickleback (H).
Total -Species

Management History: The lake was surveyed in May 1977 by the FWS with a high
population of rainbow trout and Jow under ice dissolved oxygen levels indicated.
“No management measures have been instituted on the Take. '

T

(CPUE 71.40) in addition to Juyenile Dolly Varden and coho salmon.

Current Fishery Status: _A high fall rainbow trout.population was indicated

Vegetation : Aquatic Pondweed (3 Sp.), water milfoil (2 Sp.), horsetail (1 Sp.),
water 111y (1 Sp.). bur reed (1 Sp.). crowfoot (1 Sp.). ' ' '

) , Coverage %. 67
Terrestrial Spruce-birch mixed forest on the western hills, black spruce forest
in Tow areas to the east and north, wetlands north and south of the ‘lake.

Wildlife: Waterfowl (1 Sp.), passerine (3 Sp.), furbearers_(W.Sp.), big game (1 Sp.

Recreation: Fishing, hunting, wildlife yiewing. Special Use Permit held by
‘Alaska Nopth Flying Sepyice. - : :

Facilities KNWRLMMLPMMD&DT tent -

Friedersdorff and Jakubas

Survey Crew:

TTD



\* * *@ ”’:l” I
@.#@4@* I

h Hl il
o] m i
* JMM

Figure T.

@E

l

Ll " 1 Al
Wil
?QM#$Mﬁ f

[l

7wl ‘nl{, N el

’ ! i “"nﬁﬂl N*]
16X, et H”|mm“,p | hh Tlv
~m*2§?3WWw”WMJ%W“ UL

mw:dMMMmm
m Hln ol

A
i ””,
LN
"!nuu

',”mu, Hluu

TRAPPER JOE LAKE

' —i,i:_tf%r—“:;——‘
(105 Acres) ﬁ{“'—s A 4 4 4
- 4 4

A4 4 M
/4/#“&44 4 ,u‘#*@ll sk A4
)*” l””“ [;“I /G S

*+§R ] n ”“II lI””“I]l A+4‘*“‘*++ )
* 55444 Ny u,'“"'” ,;uuv ,.m% [P
4 A l][hr il I ':m!li]“ ”i”“’ ”lh';I b ilP -
+ Ny " ‘llnlu ”“' ““ TRl hil% 'I' i:
4 M0 11 I F
/ A 4 4 4 4 Al Wl '!“" ”]xf‘ylh A2 =)k
i ” e pp .
SN /{f’ i |n|””“' . 4*4'
* .* Fy )ééé ilhull, ”I lllih il 4
i 44&&2* ”I {llllll“]]n i””h'”“l E
**:%f*@f .” I:H.] ””’ ” “l ”””I
;#gf&@*@f “:lll.'” ml'll:”“r ..... all l;h'” ”l;“III
~oh ok o aldl] mllln-"” It \I‘Ll”“ i
Py eed N ik "°WL il
Seleghitrt bl mW' ot

wwml

ml il

! "y : il l X Al
'Wi“,P *’"'ﬁ“@" ﬁbEIWHmP” Q&JI g f 2
“,er H ;Il i ”“ “H,‘ ])N JJJI ) ) l.ﬁﬁt -‘ A A G

1{ ”Hl I ””I lIxll ”“l”l il ,I””””l w ' kA
Mwhmww MWWMW

l = .
| ]l”l n ttf. g, l
i FSIET e
b ,MJMMW“wNHw,
g iy m,;l ;.ffnf,; ' IHH Tk .mlu:hu.'”“l““”l' '”, 'l”“”mu,"” i ””“')n" 4 i R
K ,

IH

il 1 il ”‘ l”l xlll lh”n y
I:HHHH ”” ”“”“ ]I' l l|”” [””“ I””'“'”“ll””l“lllll”I”” “;I ‘m llll ] ll, “]Fw * * *

HWWM.wluWWWMWWWMVWWWi /*****
lﬂn'”“' an /ﬁ/ I I

{
il
l lu'” 'r” sl '”l

l”“ \ /s l " :

I
il ”Hu”” ffnnluln'!mll”'“]ﬂ il il il ”"”l””"ll”“ / *4* xy

i l“ ”” i .u]] I” ;t 4 £
. ulmnl””l i ,',”i'h'”,' il W ””“ Ry

Sl ,lH.le'u,
Ll Al uu'fm."”' i ”'flll““ | A ”'”“;“fuu? L

+ 4 4
q U e i 4‘%* |
l ! 1, l ; [y e
‘7 U””ll. lll”m g’]ﬂlml' ll ”“,mﬁﬁllll ll”u n ,{_*.;’1
'“mf lmmm” * * 'LEGEND
e \h_; i A4 4*4_* Depth Contour (ft.) - *-—5—
o= d 4*4)4 Stream Flow — A
a4 A Submergent Veg. - T i
Rt Floating Veg. - »r3at
Emergent Veg. —. M Z_,u
Bog — . . EL
Coniferous Trees - 4 44
Deciduous Trees - % 68
i o . : Jmiles
R

0.2 . 03



unit of effort (CPUE) for rainbow trout was high at 1.40. Some of the
trout are believed to utilize stream habitat during the warmer months and
overwinter in the Take. Further study would be necessary to verify this
hypothesis. During the fall, the high CPUE of rainbow trout would provide
high angling potential. Presence of two intermediate size coho salmon (CPUE
0.01) indicates the lake outlet stream provides periodic access to the ocean.
A total of six gill nets and 14 minnow traps were used to determine fish
abundance.

Rainbow trout captured in gill nets and minnow traps ranged in size from

4.4 inches (111mm) to 16.7 inches (425mm) Fork Length (FL). Their weight

went from 0.06 pounds (25.0g) to 2.0 pounds (885g). Condition factors (K)
ranged from 1.07 to 1.74 with a mean of 1.29 (Table 3). The two coho

salmon juveniles were 10.6 inches (270mm) and 8.5 inches (215mm) long. Rain-
bow trout ranged in age from two to seven years. Rainbow trout growth averaged
2.2 inches (57mm) per year. "Age-growth" data calculated from 19 rainbow trout
scale samples is given in Table 4. Longnose suckers captured were generally
Targe. A subsample ranged in fork' length from 9.3 inches (235mm) to 10.6
inches (270mm). One juvenile longnose sucker was captured in the minnow traps.

AQUATIC VEGETATION

Aquatic plants gréw in dense mats over most of the 1ake bottom. Sixty-

seyen percent of the Take was covered with vegetation. Major families
included pondweed and water Tily. Potamogeton robbinsii, listed as "evidently
rare" in Alaska by Welsh (1974) and Hulte'n (1974) was the predominant
species. A complete 1ist of species is in Table 5 with areas of occurrence

in Figure 1. :

WATER QUALITY

Water quality data were collected once in July with an additional oxygen
profile taken in September. The Take had medium to high fertility using a
classification of Minnesota Lakes based on Alkalinity level (MacKenthun

and Ingram 1967). It was slightly above the average fertility of 17 other
lakes sampled in 1983. Specific conductance, corrected to 25°C, was 104 umhos.
The pH was slightly alkaline at 7.7 while phosphorus was 12 ug/1 and

‘Kjeldahl nitrogren 0.34 mg/1. In July the lake was not thermally stratified,
although water temperature decreased from 18.8°C at the surface to 15.0°C

near the bottom. Dissolved oxygen ranged from 9.4 mg/1 at the surface
(approximately 100 percent of normal atmospheric saturation) to 4.2 mg/1

near the bottom (43 percent saturated). These oxygen levels range from excellent
to marginal for salmonids. Water color was brownish green with a Secchi

disc water transparency of 10 feet. The lake had a Morphoedaphic Index of
81.0 and Shoreline Deyelopment Factor of 1.48 (Append1ces A and B) Specific
water quality data are presented in Tables 1, 6, and 7.

MANAGEMENT HISTORY

The Fish and Wi1d1{fe Service (Love 1977) surveyed Trapper Joe Lake in May,
1977. 0One gill net took 22 rainbow trout. This equaled a moderately high
CPUE of 0.92 fish per net hour. Another 22 suckers and one Dolly Varden

116



gLl

E R e
Table 2. KENAI FISHERY RESOURCES STATION
ALASKA FISHERY RESOURCES PROGRAM
U.S. FISH AND WILDLIFE SERVICE
Summary Fish Catch and Effort Data .
" Water Body _Trapper Joe Lake Code No. Survey Date 9/15-16/83
' Average Fish CPUE -
Gear .. . Fishing . Amount Mesh - Fish Species ~* = Total 1000 Net Trap
' Time " Gear Size : o ' Fish Sex sq.ft.hrs. Hour Hour
(hrs.) (Sq.Ft.) (In.) Number M-F-U - : -

6 Gill Nets . 25 960 1.0 Rainbow Trout B 2-2-7 0.46 N/A N/A
ST 960: 1.0 L.ongnose Sucker 6 0-0-6 0.25 - N/A N/A
960 2.0 Rainbow Trout 85 24-31-30 3.54 N/A N/A
960 2.0 Longnose Sucker 8 0-0-8 - 0.33 N/A N/A
960 2.0 Coho Salmon 1 0-1-0 0.04 N/A N/A
. 960 2.5 Rainbow Trout 58 12-32-14  2.42. N/A N/A
T 960 . 2.5 Longnose Sucker 18 0-1-17 0.75 N/A N/A
960 2.5 Coho Salmon ! _ 1 1-0-0 0.04 N/A N/A
960 3.0 Rainbow Trout 47 13-23-11 1.96 N/A N/A
960 3.0 Longnose Sucker 49 0-0-49 2.04 N/A N/A
960 4.0 Rainbow Trout 9 2-3-4 0.38  N/A N/A
. 960 4.0 Longnose Sucker 46 0-0-46 1-.92 N/A N/A
By Species 25 4800 ATl Rainbow Trout 210 53-91-66 1.75  1.40 N/A
_ Coho SaTmon 2 1-1-0 0.02 0.01 N/A
Longnose Sucker 127 0-1-126 1.05 0.85 N/A
Total Fish 4800 ATl A1l Species 339 45-93-192 2.83 2.26 N/A
14 Minnow Traps 23 _N/A " N/A - Threespine Stickleback 2034 0-0-2034  N/A N/A 6.32
‘ . ' "Rainbow Trout 2 0-0-2 - 'N/A N/A 0.01
Do11{ Varden/Arctic -Char 10 0-0-10 - N/A N/A 0.03
e ongnose. Sucker -] 0-0-1 N/A N/A <0,0]

Total Fish. 23 N/A

N/A A1l Species 2047 . 0-0-2047 ~ N/A N/A 636




unit of effort (CPUE) for rainbow trout was high at 1.40. Some of the

‘trout are believed to utilize stream habitat during the warmer months using

the Take for overwintering. Further study would be necessary to verify this
hypothesis. During the fall, the high CPUE of rainbow trout would provide

high angling potential. Presence of two juvenile coho salmon (CPUE 0.01)
indicates the lake serves as an anadromous fish nursery area, and substantiates
that the outlet stream provides periodic access to the ocean. A total of six
gill nets and 14 minnow traps were used to determine fish abundance

Rainbow trout captured in gill nets-and minnow traps ranged in size from

4.4 inches (117mm) to 16.7 inches (425mm) Fork Length (FL). Their weight

went from 0.06 pounds (25.0g) to 2.0 pounds (885g). Condition factors (K)
ranged from 1.07 to 1.74 with a mean of 1.29 (Table 3). The two coho

salmon juveniles were 10.6 inches (270mm) and 8.5 inches (215mm) long. Rain-
bow trout ranged in age from two to seven years. Rainbow trout growth averaged
2.2 inches (57mm) per year. "Age-growth" data calculated from 19 rainbow trout
scale samples is given in Table 4. Longnose suckers captured were generally
large. A subsample ranged in fork length from 9.3 inches (235mm) to 10.6
inches (270mm). One juyenile Tongnose sucker was captured in the minnow traps.

AQUATIC VEGETATION

Aquatic plants grew in dense mats over most of the Take bottom. Sixty-

seven percent of the lake was covered with vegetation. Major families
included pondweed and water 1ily.. Potamogeton robbinsii, listed as "evidently
rare" in Alaska by Welsh (1974) and Aulte'n (1974) was the predominant
species. A complete Tist of species is in Table 5 with areas of occurrence

in Figure 1.

WATER QUALITY

Water quality data were collected once in July with an additional oxygen
profile taken in September. The Take had medium to high fertility using a
classification of Minnesota Lakes based on Alkalinity Tevel (MacKenthun

-and Ingram 1967). It was slightly above the average fertility of 17 other
lakes sampled in 1983. Specific conductance, corrected to 25°C, was 104 umhos.
The pH was sTightly alkaline at 7.7 while phosphorus was 12 ug/] and

Kjeldahl nitrogren 0.34 mg/1. In July the Take was not thermally stratified,
although water temperature decreased from 18.8°C at the surface to 15.0°C
‘near .the bottom. Dfissolved oxygen ranged from 9.4 mg/1 at the surface
(approximately 100 percent of normal atmospheric saturation) to 4.2 mg/1

near the bottom (43 percent saturate) These oxygen Tlevels range from excellent
to marginal for salmonids. Water color was brownish green with a Secchi

disc water transparency of 10 feet. The lake had a Morphoedaphic Index of
81.0 and Shoreline. Development Factor of 1.48 (Appendices A and B) Specific
water quality data are presented in Tables 1, 6, and 7.

MANAGEMENT HISTORY

The Fi{sh and Wild1ife Service (Love 1977) suryeyed Trapper Joe Lake in May,
1977. 0One gi111 net took 22 rainbow trout. This equaled a moderately high
CPUE of 0.92 fish per net hour. Another 22 suckers and one Dolly Varden

116



L1

~ Table 3.
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FISH LENGTH, WEIGHT, AND CONDITION SUMMARY

Trapper Joe Lake, 1983
FISH LENGTH BY MESH SIZE
Mesh Length Length Length
Gear - Species Size Sample Mean SD* Range
(in) No. (mm) (mm) (mm)
6.Gi11 Nets Rainbow Trout 1.0 6 279 126 ~ 111 - 375
: 2.0 68 274 52 190 - 400
2.5 48 316 46 240 - 400
3.0 37 356 28 270 - 410
4.0 57 321 71 250 - 425
14 Minnow Traps 0.125 2 130 0 130 - 130
FISH WEIGHT BY LENGTH CLASS
. - - ’ Weight Weight Weight
" Gear Species Length Class SampTe Mean SD Range
(mm) No. (q) (9) (9)
6 Gi11 Nets &  Rainbow Trout 101 - 150 2 26.2 1.6 25.0 - 27.3
{14 Minnow Traps 1567 - 200 1 115 - -
201 - 250 18 175 31 115 - 235
257 - 300 23 269 44 205 - 335
301 - 350 21 451 60 360 - 560
351 - 400 23 623 60 525 - 760
407 - 450 3 862 20 850 - 885
FISH CONDITION (K) BY LENGTH CLASS
Length Class Sample Condition Condition Condition
Gear Species (mm) No. " Mean SD Range
6 Gill Nets =~ Rainbow Trout 101 - 150 2 1.19 0.07 1.14 - 1.24
& 14 Minnow Traps 151 - 200 1 1.68 - S
: 201 - 250 18 1.38 0.16 1.16 - 1.74
251 - 300 23 1.29 0.10 - 1.08 - 1.48
307 - 350 21 1.27 0.10 1.12 - 1.50
351 - 400 23 1.23 0.07 1.07 - 1.33
. 401 - 450 3 1.20 0.05 1.16 - 1.23
Totals A1l 91 1.29 0.13 1.07 - 1.74

*Standard Deviation




Table 4. AGE-GROWTH OF RAINBOW TROUT
Trapper Joe Lake, 1983

YEAR | FORK LENGTH (FL) IN MILLIMETERS AT ANNULUS FORMATION CAPTURE
CLASS | NO. 1 I ITI IV . V VI VII FL
1981 | 1 63 133 190
1980 5 53 103 165 234
1979 4 46 106 179 245 . 313
1978 3 58 110 168 218 287 352
1977 5 49 89 149 214 283 338 389
1976 . 1 40 79 128 199 275 354 398 421
Total No. 19 19 18 13 9 6 1
Av. FL (mm) 51 101 162 223 283 341 398
Av. FL (in) 2.0 4.0 6.4. 8.8 11.1 13.4 15.7
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Table 5. - TRAPPER JOE LAKE

ASSOCIATED VEGETATION

AQUATIC VEGETATION
Class Symbo] - Common Name Scientific Name
Emergent HTF horsetai] Equisetum fluviatile
Emergent MT. mare's tafl Hippuris vulgaris
Floating BR bur reed Sparganium anqustilfoilum
Floating YPL yellow pond T1ily Nuphar polysepalum

Submergent MR
Submergent PG
Submergent PP
Submergent PRb -
Submergent WWC

water milfoil
pondweed
pondweed
pondweed

- Ranunculus

Myriophyllum spicatum
Potamogeton gramineus
Potamogeton praelongus
Potamogeton robbinsi
confervoides

TERRESTRIAL VEGETATION

Symbol

Class Common Name Scientific Name

Trees BS black spruce * Picea mariana

Trees MB mature paper birch Betula papyrifera
Trees MS mature white spruce Picea glauca

Shrubs A alder Alnus sp.

Shrubs SG sweet gale Myrica gale

Below Shrub BB buck bean Menyanthes trifoliata
Below Shrub  Cunid sedge Carex sp.

Below Shrub  CR sedge Carex rostrata

Below Shrub G grass Gramineae
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Table 6. KENAI FISHERY RESOURCES STATION
: : ALASKA FISHERY RESOURCES PROGRAM
U.S. FISH AND WILDLIFE SERVICE

Water Analysis Data Sheet

Study - Remote & Roadside Lake Study, Kenai NWR, 1983-84

Water Body Trapper Joe Lake | Survey Date/Time 7—20—83/0930

Lake Location (Latitude) N 60°-45" 40" (Longitude) W T150° 04" 30"

Code No. ‘ Survey Crew Friedersdorff, Jakubas’

Cloud. Cover (%) 95 . Wind (mph) O Air Temp (°C) 16.5 Chop (in) O
Station :

Sample MWater ~Conduct- Total Total ' “Water Total
Depth Temp, D.0. pH dvity Alkalinity Hardness Water Trans. Phosphate
(m). _(°C) (mg/1 (umho) _ (mg/1) (mg/1)  Coler (m) (pg/1)
0 18.8| 9.4 | 7.7 92 * 48 49 Xy 3.0 12

1 18.5] 9.5

2 18.7] 9.4

3 17.51 9.2 |
4 |16.0| 6.8

5 | 15.0] 4.2

* Conductivity corkected to 25°C ftemperature!is 104 umhos

Remarks: Equlpment used: D.Q. & Temp. - YSI 57 meter; Conductivity - YSI SCT-33
Meter; pH-Hach 17F & Marson 88 Meter; Water Color - Forel-Ule Scale;
Water Transparency - 20 cm Secchi disc; A]ka11n1ty - Hach AC DT;
Hardness - Hach HA-DT.
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TabTe 7. KENAI FISHERY RESOURCES STATION
- ALASKA FISHERY RESOURCES PROGRAM
U.S. FISH AND WILDLIFE SERVICE . i

Water Analysis Data Sheet

Study Remote & Roadside lLake Study, Kenaj NWR, 1983-84

Water Body Trapper Joe Lake Survey Date/Time 9-15-83/1330

Lake Location (Latitude) N 60°-45' 40" (Longitude) W 150° 04' 30"

Code No. Survey Crew - Friedersdorff. Jakubas

Cloud Cover (%) Wind (mph) O Air Temp (°C) 8.0 Chop (in) g
Station . .

Sample Water - Conduct- Total Total "Water - Total
Depth  Temp, D.0. pH divity Alkalinity Hardness Water Trans. Phosphate
() 0 (ma/1) - (umho)  (me/1) - (mg/1) . Color (m)  (ne/1)
0 10.5 1 11.0 . 5.0

1 10.2 110.9
2 70.2 | 10.8
3 10.0 {10.8 | .
4 "9.6 [10.6|
5 9.5 1{10.6

Remarks: Equipment used: D.0. & Temp. - YSI 57 Meter; Water Transparency 20 cm
- Secch? disc. .
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were also captured. During February, 1973, Fish and Wildlife Service
biologists returned taking an under ice dissolved oxygen (Do) profile. They
found Do levels ranging from 3.4 mg/1 at two feet (24 percent of normal
atmospheric saturation) to 0.2 mg/1 at 12 feet (Tless than one percent
saturation). These oxygen concentrations are extremely Tow to critical fop
trout. However, rainbow trout were confirmed to be overwintering in the
lake dt the time of sampling despite the Tow dissolved oxygen Tevels. No
specific fishery management measures are known to have been implemented on
this lake. - \ ’

WILDLIFE

Trapper Joe Lake and its'streams have historically supported a nesting pair
of trumpeter swans (Jakubas 1983). No swans were seen during the survey,
probably due to the time of the year.

An-active beaver lodge with nearby underwater food cache was found along

- the southwest side of the Take. A total of one species of waterfowl, three
species of passerines, and two species of mammals were seen. A1l wildlife
species along with other pertinent data are 1isted in Table 8.

RECREATIONAL USE,

Recreational use of Trapper Joe Lake jncludes fishing, hunting, and wildlife
viewing. We believe the Take is mostly used by fly-in anglers and hunters.
Alaska North Flying Service has held a Special Use Permit for a semi-permanent
- tent camp since 1977. Alaska North personnel indicated the lake provides good
angling for moderate sjze rainbow trout throughout most of the year. There
are no current records on visitor use, but we believe use to be Tow.

The Alaska North wall tent was {n great disrepair at the time of our survey.
In contrast, the refuge log cabin, which has an old wood stoye and bunks,
was in good condition. One E1ane attempted to land on the lake during

our survey, but yeered off when the pilot saw the cabin was occupied.

FISHERY RESOURCE SUMMARY

Our fishery investigation indicated Trapper Joe Lake has a.high abundance

of rainbow trout with a gi1l net CPUE of 1.40 trout per net hour. 1In
addition, a high abundance of Tongnose sucker and low abundances of juvenile
Dolly Varden/Arctic char and coho salmon were also found. The Take also
contains g few intermediate size coho salmon. Trapper Joe Lake is considered
to-hgye-the-potential- to-support-a high yield rainbow trout sport fishery.

SN R BRI 4 IS ooy
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Table 8.. KENAI FISHERY RESOURCES STATION
ALASKA FISHERY RESOURCES PROGRAM
U.S. FISH AND WILDLIFE SERVICE

Wildlife Data Sheet

Study " Remote & Roadside Lake Study, Kenai NWR, 1983-84

Water Body Trapper Joe Lake Survey Date/Time 9/15-16/83

Lake Location (Latitude) N 60° 45' 40" (Longitude)W 150° 04' 30"

Code Number "~ Survey Crew Fr1edersdorff Jakubas
Animal Common Sex  Animal  Verifi-  Habitat
‘Class Name Number ~ M-F-U  Assoc. cation Type
Birds
Waterfowl  Common Loon 2 0-0-2 RPair Sight Flight
Passerine: éray Jay 2 0-0-2°  Single Sight MB ,BS
Black-billed Magpie 1 0-0-1 Single Sight Flight
Common Raven 0-0-1  Single. Sight Flight
Mammals .
Furbearers Beaver - - - Lodge Water
. Sight
~ Big Game Moosg ] Sight Bog

M=Male; F=Female; U=Undetermined; J=Juvenile; J+ = Includes Juveniles

MB=Mature Birch; BS=Black Spruce
Remarks: One active beaver lodge in southwest section of ]ake
Weather partly cloudy, freezing at night.
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UPPER JEAN LAKE

INTRODUCTION

A fishery Survey of Upper Jean Lake was conducted on July 28-29, 1983.
Additional water quality data were obtained on July 25. Table 1 summarizes
survey findings.

PHYSICAL FEATURES

Upper Jean Lake is located in the northeastern section of the Kenai
National Wildlife Refuge (NWR) in the Kenai River drainage, at latitude

- 60° 31' and Tongitude 150° 12'. The Take and surrounding area were
designated as wilderness by the Alaska National Interest Lands
Conservation Act of 1980. The Tlake has a surface area of 50 acres, a
volume of 930 acre feet, and is at 'an elevation of 497 feet. The lake is
relatively deep with a mean depth of 19 feet and maximum depth of 44 feet.
(Table 1 and Figure 1).

The watershed is composed of steep mountain foothills with approximately
560 acres forming’ the Take's drainage basin. Black spruce dominates the
southwest side of the lake while a white spruce-paper birch-cottonwood
mosaic covers the remainder of the shoreline. Vegetation on the steeper
hills consists of dwarf shrubs and alpine plant species, intermixed with
areas of bare rock.

Waterflow regimen of the lake is maintained by springs and runoff. An
outlet stream, indicated to be at the east end of the lake (U.S. Geological
Survey Map, Kenai C-1, 1951 Serfies), does not exist. No lake tributaries
were found and there is no suitable habitat for rainbow trout spawning.
Large areas of boulders along with Timited gravel were in the northern
half of the lake along the shore.

Automobile access to the Take is available over a short dirt access road
from the Sterling Highway. There are no recreational facilities.

"FISH

Fish captured included coho salmon, threespine stickleback, and sTimy sculpin.
G{11 net catch per unit of effort (CPUE) for coho was extremely Tow at 0.07
fish per net hour (Table 2). The coho salmon are survivors from a previous
1979 stocking .by the Alaska Department of Fish and Game (ADF&G). This low
9111 net catch translates to extremely low angling potential. Minnow trap
CPUE for stickleback was moderate at 1.13 fish per trap hour. A total of
two g1l nets and.10 minnow traps were used to determine fish abundance.
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Table 1. U.S. FISH AND WILDEIFE SERVICE
Lake Survey Summary

Water Body Upper Jean Lake Survey Date(s) 7/28-29/83

1. Location: Refuge * Kenai NWR T 5§ R 54 S 18
Latitude N 60° 31' 40" “Tongitude W 150° 12' 35"  Map. Ref. Kenai C-1

2 Physical Data: Surface Area 50 Ac. Max. Depth 44 Ft. Mean Depth 19 Ft.
Volume 930 Ac. Ft: Water Color Dark Green Water Trans .
Drainage Area 560 Ac. . . Inlets (cfs) None

Outlets (cfs) None

Spawning Habitat _No' stream spawning habitat for rainbow trout was present. large
areas of bolders and limited gravel were near the northern end of the Take.
. Rccess Dirt access road from the Sterling Highway.

3 water Quality: D.0. _ 10.9-6.6 mg/1" Temp. 16.5-8.0°C Cond. 154 @ 25°C
H Alk. - 72 mq/l - Hard. 73 mg/1 Phos. 6.6 ug/]

pH _ 7.7 . -
KjeTdahl N _0.32 mg/1 MEI 27.1 _ SDF 1.56 Pollution __ None

(Abundance, H/M/L Intrxoduced) Threespine stickleback (M),

4. Fish Species: ,
s1imy sculpin (L), coho salmon (L,1)~

3 TétaT“Sﬁécfes__ji____

5. Management History: The lake historically supported threespine stickleback and
s1imy sculpin. In 1962 the ADF&G began a stocking program planting coho salmon,
sockeye salmon, and rainbow trout fry during various years. These fish furnished

a sport fishery for anglers.

6. Current Fishery Status: At the time of survey, only threespine stickleback, slimy
sculpin, and coho salmon were captured, The coho safmon were SUrvivors of an
ADF&G 1979 stacking; there were Targe and exhibted. a good growth rate. A total
oF 10,960 rainbow trout fry were stocked in late Auqust, 1983. Under the current
stogk1ng program, the lake is expected to provide a moderate to high -yield sport
fishery. ' :

7. Vegetation : Agquatic Musk grass. sedges (2 Sp.), pondweed (2 SD.S. buckwheat.
(1" Sp.), and crowfoot (1 Sp.). S ' -

] Coverage % 29
Terrestrial i uce, mature white spruce=paper hirch=black cottonwood complex,
~dwarf shrubs, alpine plant species. ' -

~

8. -WildTife: Waterfowl (1 Sp.), shorebirds (1 Sp.), mammals (2 Spﬂ).

9. Recreation: Sportfishing, camping, wildiife yiewing, hunting.
Facilities __ Swall unimproved parkfnq area and dirt boat ramp..
Survey Crew: ’ Friedersdorff and Jakubas
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Table 2. KENAI FISHERY RESOURCES STATION
ALASKA FISHERY RESOURCES PROGRAM
_ U.S. FISH AND WILDLIFE SERVICE
— Summary Fish Catch and Effort Data
‘ -Water Body Upper Jean Lake 'Code No. Survey Date 2128;29/83
~ Average . . Fish CPUE |
Gear | Fishing  Amount Mesh ~ Fish Species. - Total : 1000 Net Trap
' o Time © Gear Size ~ Fish- Sex sq.ft.hrs. Hour Hour
- (hrs.) (Sq.Ft.) . (In.) Number M-F-U < SR
2 Gi11 Nets - 23 320 1.0 - o - - 0.00 - N/A N/A
T R 320 2.0 Coho Salmon 1 0-1-0 0.14 N/A~ N/A
320 2.5 Coho Salmon 1 0-1-0 0.14 N/A N/A
320 3.0 Coho Salmon A 1-0-0 0.14 N/A N/A
_ : 320 4.0 - 0 - 0.00 N/A N/A
Total Fish 23 1600 AT Coho Salmon 3 1-2-0  0.08 0.07 N/A
R
10 Minnow Traps 24 N/A N/A Threespine Stickleback 272 0-0-272 . N/A N/A 1.13
T : . Slimy Sculpin = 2 0-0-2 N/A -~ N/A 0.0T
Total Fish - 24 N/A N/A AT1 Species 274 0-0-274  N/A - N/A 1.14




Coho salmon captured in gill nets ranged in size from 12.2 inches (310mm)
to 19.1 inches (485mm) fork length. Their weight ranged from 0.82 pounds
(370 g) to 3.63 pounds- (1,650 g). Condition factors (K) ranged from 1.24
to 1.45 with a mean of 1.34. Age of the coho salmon was four years plus
summer growth. Fork Tengths of the stocked coho, back calculated from
three scale samples averaged 2.8 inches (73mm), 5.7 inches (145mm), 9.1
inches (230mm), and 11.7 inches (298mm) through the first four years of
1ife respectively with additional summer growth to 15.5 inches (393 mm).
The mean annual growth rate was 3.0 inches (77mm).

AQUATIC VEGETATION

Aquatic vegetation was moderate and concentrated along the southern

and eastern shorelines. Twenty-nine percent of the lake was covered with
vegetation. Families present included muskgrass, sedges, buckwheat, pondweed,
and crowfoot.. Chara was by far the dominant species, and occurred in dense
mats. A complete 1ist of species can be found in Table 3. Areas of aquatic
vegetation are shown in Figure 7.

WATER QUALITY

Water quality daga were collected twice in July. All water quality
parameters were within acceptable tolerance limits for fish. The lake
has medium to high fertility according, to a classification of Minnesota
lakes by J.B. Moyle which he based on alkalinity level (MacKenthun and
Ingram 1967). Specific conductance, corrected to 25°C, was 154 micromhos.
Water pH was s1ightly alkaline at 7.7. Total alkalinity and hardness were
near the highest sampled from 18 refuge Takes in 1983. Total phosphorus
was 6.6 ug/] and Kjeldahl Nitrogen 0.32 mg/1. .Dissolved oxygen ranged
from 10.9 mg/] at the surface to 6.6 mg/1 at 39 feet. This represents
slight supersaturation of dissolved oxygen to abdut 55 percent of normal
atmospheric saturation which is satisfactory for most fish. Thermal
stratification of the Take occurred between 23 and 26 feet. Water color
was dark green with a Secchi disc visibility of 26 feet. The Take had a
Morphoedaphic Index of 27.1 and Shoreline Development Factor of 1.56
%Apzendiges A & B). Specific water quality data are presented in Tables

> &4, and 5. .

MANAGEMENT HISTORY

The Take was first surveyed in 1960 by the Alaska Department of Fish and

Game (Kubik and Reynolds 7960). A few rainbow trout were captured, which
biologists indicated had been stocked by a private individual. Threespine
stickleback and sculpin were the only native species prior to stocking.

The State began a fish stocking program {n 1962. Over the years, fry have
been stocked by the State as follows: 7962 (13,500 rainbow trout), 1963
(6,600 rainbow trout), 1965 (1,150 sockeye salmon), 1966 (34,670 sockeye
salmon), 1967 (9,020 sockeye salmon), 1969 (11,500 coho salmon), 1973 (11,500
coho salmon), 1975 (11,500 coho salmon, 1977 (75,000 sockeye salmon), 1979
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Table 3. UPPER JEAN LAKE

ASSOCIATED VEGETATION

AQUATIC VEGETATION
Class Symbo1 Common Name Scientific Name
Emergent SR spike rush Eleocharis palustris
Emergent CR - Carex rostrata
Floating SW smartweed Polygonum amphibium
Submergent CH muskgrass Chara sp. ‘
Submergent PG - Potamogeton gramineus
Submergent PL - Potamogeton filiformis
Submergent WWC - Ranunculus confervoides
pi

TERRESTRIAL VEGETATION
Class Symbol Common Name Scientific Name
Trees BS «black spruce Picea mariana
Trees CW cottonwood Populus balsamifera
Trees MB mature paper birch Betula papyrifera
Trees MS mature white spruce Picea glauca
Shrubs A alder Alnus sp.

B

129




~S . -

<

-

Table 4. KENAT FISHERY RESOURCES STATION
ALASKA FISHERY RESOURCES PROGRAM
U.S. FISH AND WILDLIFE SERVICE

Water Analysis Data Sheet

Study  Remote & Roadside Lake Study, Kenai NWR, 1983-84

Water Body Upper Jean Lake Survey Date/Time _7.25-83/111%
Lake Location (Latitude) N 60° 31' 40" (Longitude) -y 150° 12! 38"
Code No. ' Survey Crew Friedersdorff, Jakubas

Cloud Cover 1%5 25 Wind (mph).15-25 A]r Temp (°C)13.5 _ Chop (in)_g
Stat1on

Sample Water , Conduct- Total - Total " Water Total

Depth Temp. -D.0. pH ivity Alkalinity Hardness Water Trans. Phosphate
Bl (o0 (ma/l) " (umho) - (ng/1) . (ng/1)  Toler (m) _ Grg/1)
0 |.16.5 |10.9 | 7.7] 129* I L ovir | 8.0 6.6
1 |16.5 |10.9 | - -

2 16.3 110.9

3 16.3 |10.9 | .

4 16.3 {10.9

5 16.3 110.9.

6 16.3 {10.9 130 72 73
7 116.2 [10.9

8 13.9 10.2

9 (710.8 [10.8
10 9.2 {10.2

11 8.8 | 8.6

12 8.0 {6:6

*Cdnductiyity adjusted to standard 25°C ¢ 154 umhop

Remarks: Fquipment used: D.0.-& Temp. - YSI 57 meter; Conductivity - YSI SCT-33
- Meter; pH-Hach 17F & Markson 88 Meter; Water Color - Forel-Ule Scale;
Water Transparency - 20 cm Secchi Disc; Alkalinity - Hach AC DT;
Hardness - Hach HA-DT.
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Table 5. : KENAI FISHERY RESOURCES STATION
' ALASKA FISHERY .RESOURCES PROGRAM
U.S. FISH AND WILDLIFE SERVICE

Water Ana]ysis,Data Sheet

Study Remote & Roadside lLake Studv; Keﬁai Nwﬁ.‘198%—84

Water Body Upper Jean Lake Survey Date/Time _ 7:27_3%1600
Lake Location (Latitude) N 60° 31' 40" _ (Longitude)_y 150° 12' 35"
Code No. Survey Crew _ Friedersdorff, Jakybas

Cloud Cover (%) 99 Wind (mph) 0-1 _ Air Temp (°C)16.0 Chop (in)_0.0 '
Station ' : :

Sample Water: Conduct- Total - Total " Water - Total
Depth Temp. -D.0. pH ivity Alkalinity Hardness Water Trans. Phosphate
(m) (°C§- (mg/1 (umho)  (mg/1) - (mg/1) - Toler (m) - (mg/1)

0 |17.2 |10.5. X 8.0
N 17.1 ]10.5
2" 7117.1 [10.6
3 |17.1 po.e |
4 {17.1 0.5
5 |17.0 0.6
6 |16.8 Jl10.6 |
7 |16.1 Ji0.2 i
8 |14.0 fl0.2
9 {10.2°-10.4
10 | 9.9 Jo.2
11 9.0 {9.4
12 8.2 |3,6
13 8.0 |2.5

Remarks: Equipment used: D.0. & Temp. - YSI 57 Meter; Water Transparency - 20cm
Secchi Disc. - N :
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(9,060 coho salmon), and 1983 (10,960 rainbow trout). The recent trout

stocking was of Swanson River origin, and fish were incubated at the Elmendorf

State Fish Hatchery. ADF&G test netting over the last 15 years has often

yielded gill net catch rates exceeding CPUE's of 1.00 fish per net hour.

Sampling by Universjty of Alaska personnel in the summer of 1983 yjelded a’
few small sockeye pp#Kokdnee salmon. Vs uoie o et g Sloced (L,

WILDLIFE

Upper Jean Lake was known to support beaver until the last few years (Bailey
1983). Our survey found two inactive beaver lodges and no recent food
cuttings. Beavers were not seen. A pair of common loons, which had nested
on the lake, were raising one chick. Few species of wildlife occurred around
the Take with only one species of waterfowl, one species of shorebird, and
two species of mammals observed. Al171 wildlife species recorded along with
other pertinent data are 1isted in Table 6.

'RECREATIONAL USE

Recreational uses of Upper Jean Lake include fishing, plus Timited
wildlife viewing, camping, and hunting. A dirt access‘road Tocated

at the base of sttery Hills runs from the Sterling Highway to the lake.
The campsite is. merely a user generated expansion of the access road. No
records are available on sport fishing use. Visitors were not present
during our survey.

FISHERY RESOURCE SUMMARY

Upper Jean Lake historijcally supported a native population of threespine
stickleback and slimy sculpin. The lake is Tandlocked and has no tributary
streams to support natural trout spawning. Since 1962, the ADF&G has
managed the Take by stocking coho salmon, sockeye salmon, or rainbow trout
in various years to provide sport fishing.

Our survey found a moderate abundance of stickleback, a Tow number of coho
salmon (which were suryivors from a 1979 stocking), and slimy sculpin. The
coho salmon we captured exhibited a mean growth rate of 3.0 inches annually.
Upper Jean Lake was among the most fertile Takes sampled in 1983, and water
quality conditions are optimal for fish. The lake has proved capable of
proyiding g good put-grow and take sport fishery for salmon and trout. Some
sockeye oicKokanee salmon were documented in the Take in 1983 by University
of Alaska fish researchers. The Take is expected to revert to historic forage
fish populations {f the State fish stocking program is discontinued. Under
the current stocking program, the Take will provide a moderate to high yield
Eut—grow and tgke sport fishery. Without continued management, Upper Jean
gke {s considered. to have negligable sport fishery value.
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Table 6.- KENAI FISHERY RESOURCES STATION
: ALASKA FISHERY RESOURCES PROGRAM
U.S. FISH AND WILDLIFE SERVICE

Wildlife Data Sheet

Study Remote & Roadside Lake Study, Kenai NWR, 1983-84
Water Body Upper Jean Lake Survey Date/Time 7-27-83
Lake Location (Latitude) N 60° 31' 40" (Longitude) W T50° 127 35"

Code Number Survey Crew Friedersdorff, Jakubas
Animal Common Sex Animal Verifi- Habitat
-Class Name - Number  M-F-U  Assoc. cation Type
Birds ‘
Waterfow] Common Loon . 3J+ 1-1-1 Brood Sight Water
Shorebirds 4 Lesser Yellowlegs 1 0-0-1  Single Sight Shore
MammaTls ‘
Big Game Moose - - - Tracks -
Others - Snowshoe Hare - - - Cuttings -

SN _eER .

— -

. M=Male; F=Female; UsUndetermined; J=Jduvenile; J+ = IncJudes dJuveniles

' Remarks: (01d beaver activity noted. - No beaver at present.
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WEED LAKE

INTRODUCTION

A fishery survey of Weed Lake was conducted on June 16-17, 1983.
Additional water quality data were gathered on July 14, 1983. Table 1
summarizes Weed Lake survey results.

PHYSICAL FEATURES

Weed Lake is located in the northcentral section of the Kenai National
Wildlife Refuge (NWR).in the Swanson River drainage at latitude 60° 41'
and longitude 150° 52'. The lake area was placed in the Intensive Land
Management Category under Alternative "C" of the draft Kenai NWR Compre-
hensive Conservation Plan (USFWS 1983). The lake has a surface area of 8
acres, a volume of 115 acre feet, and is at an elevation of approximately
275 feet. Mean lake depth is 15 feet and maximum depth is 39 feet (Table
1 and Figure 1). ' ‘

Weed Lake has-a watershed of approximately 180 acres which consists of
flatlands and lowland bogs. The lake area was on the fringe of the

1947 burn. A dense, mature, black spruce-paper birch forest exists on the
northern shore, while the remainder of the surrounding forested Tland is
composed of immature birch and spruce. Two emergent and scrub-shrub bogs
are located on the northeastern and southern shores. The Swanson River
Road crosses just below the west end of the lake.

The water regimen of the lake is apparently maintained by springs, runoff, and
bog seepage. A small outlet stream, at the west end of the lake, flows under
Swanson River Road through a steel culvert. Culvert placement was in line
with the natural stream bottom and permitted free flow of stream water. The
stream averaged three feet in width, a few inches deep, and was interlaced
with emergent vegetation. Stream flow was about 0.5 cubic feet per second
(CFS). sSmall patches of gravel formed part of the stream substrate. Trout
spawning habitat appeared to be marginal in the immediate vicinity of the

lake. U.S. Geological Survey maps indicate the lake is landlocked from
the ocean. '

Swanson River Road and a small roadside automobile pulllover provide direct
access to the lake. A marked canoe portage to the Drake Lake-Skookam Lake
trail is at the eastern tip of the lake. There are no other recreational
facilities.

FISH
Two adult rainbow trout were taken in gi11 nets for a catch per unit of

effort CCPUE)_of 0.04 fish per net hour. One additional juvenile rainbow
was captured {n a minnow trap (CPUE 0.02). This catch represents a low
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Table 1. ~ U.S. FISH AND WILDLIFE SERVICE
Lake Survey Summary

Water Body Weed Lake Survey Date(s) ___6/16-17/83

1. Location: Refuge - Kenai NWR T v R _ay S 13
Latitude N 60° 41' 30" Longitude W 150° 52' 35" Map. Ref. yonai c-3

2. Physical Data: Surface Area 8 Ac. Max. Depth 39 Ft. Mean Depth 15 Ft
Volume. . Ac. Ft. Water Color Green Brawn Water Trans 12 Ft.
Drainage Area 180 Ac. - Inlets (cfs) None

.

Dutiets (cfs) One small outlet is at. the west end of ‘the Take. It is-shallow and
weed choked and was. flowing about 0.50 cfs at the time of survey. Portions of the-

outlet stream have a gravel bottom. .
Spawning Habitat The small outlet stream appears extremely marqinal'as rainbow

trout spawning habitat.
Access Swanson River Road.
Water Quality: D.0. 8.8-0.3mg/1  Temp. 19.2-4.0°C Cond. 26 umhos @ 25°(
pH -~ 6.7 ATk. -4 mg/] - Hard. 4 mg/]1 Phos. 10 ug/]l
Kjeldahl-N 0.44 mg/1_ MEI 5.7 SDF _ 1.77 Pollution __ None

Fish-Species: (Abuhdance, H/M/L, Intgoduced) Rainbow trout (L).'tﬁreeSpine
stickleback (M). .. :

. Téfa1“8ﬁéc%es_.2____

‘Management History: _ There is no previous management history.

Currént Fishery Status: The lake contains a low, self sustaining population of
vainbow trout (CPUE 0.04) and threespine stickleback. .

l%g_e_ti’g_flf%: Aquatic P9ndweed (2 Sp.), gentain (1 Sp.), rose famjjy (1_Sp:)
~horsetail (I Sp.), water 1ily (1 Sp.), bur reed (1 Sp.)." ‘ -

Coverage % . 20

Terrestrial “Mature black spruce-paper birch forest, jmmature spruce=birch
forest, two emergent/scrub-shrub begs. ' ' :

~Wi1diife:' Waterfowl (2 Sp.). passerine (12 Sp.), mammals (3 Sp.) Waterfow]
_.of note: sandhil11 crane. -

~Recreation: Fishing, wildlife viewing, canoceing, and hiking.

“"Facilities ___ Parking pulTover next to the lake, canne portage
Survey Crew: : Friedersdorff, Jakubas
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trout population that could provide @i}y 1imited angling potential.
Threespine stickleback yielded a moderate CPUE of 1.60 (Table'2). Two gill
nets and five minnow traps were used to determine fish abundance. Seining
and electrofishing were also employed to broaden the sampling effort.

The two adult rainbow trout were 11.8 inches (300mm) and 12.0 inches

(305mm) fork. length. Their weights were 0.68 pounds (300 g) and 0.75

pounds (340 g) respectively. Condition factors were 1.15 and 1.20 for an
average.of 1.18. Both fish were four-years old plus summer growth. Average
fork length back calculated from scale samples was 2.2 inches (57mm), 3.8
inches (96mm), 6.3 inches (160mm), and 9.0 inches (229mm) through the fourth
winter with additional summer growth to 11.9 inches (303mm). Fish growth
averaged 2.3 inches (59mm) per year. ,

AQUATIC VEGETATION

Aguatic vegetation covered 20 percent of the lake. Dominant families included
water 1ily, pondweed, and horsetail. A complete Tist of species can be found
“in Table 3 along with their locations in Figure 1.

WATER QUALITY

Water quality data were collected once in June and again in July. Parameters
measured indicated generally satisfactory conditions for fish. The water

was rated extremely low in fertility using a classification of Minnesota

Lakes (MacKenthun and Ingram 1967) based on alkalinity Tevel. Alkalinity and
hardness were the lowest recorded for all 18 Takes surveyd in 1983. Specific
conductance, corrected to 25°C, was 26 umhos. Water pH was slightly acid at
the surface. The lake became thermally stratified between seven and ten feet
deep. No sources of water pollution were present. Dissolved oxygen (Do)
ranged between 8.8 mg/1 at the surface to 0.3 mg/1 near the bottom. Dissolved:
oxygen concentrations were satisfactory (around 95 percent of normal atmospheric
saturation) for fish in the epjlimnion while Do concentrations Tlethal to

fish (less than one percent of atmospheric saturation) were present near

the Take bottom {n the stagnant hypolimnion. The Take had a Morphoedaphic
Index of 5.7 and Shoreline Deyelopment Factor of 1.77 (Appendices A and

B). Specific water quality data are presented in Tables 1, 4, and 5.

MANAGEMENT HISTORY

No previous fishery investigations have been conducted on Weed Lake, and no
fishery management measures are known to have been applied to the Take.

‘WILDLIFE
A pair of sandhill cranes were seen in the southern bog, as well as, a pair

of lesser scaup on the lake. Many birds were observed around the lake with
12 species of passerines being identified by sight or sound. Mammals
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Tab]e'Z-

KENAI FISHERY RESOURCES STATION
ALASKA FISHERY RESOURCES PROGRAM
U.S. FISH AND WILDLIFE SERVICE

Summary Fish Catch and Effort Data

‘,Water_Body‘ Weed Lake ‘Code No. Survey Date 6/16;17/83
_ , Average - Fish CPUE

Gear . Fishing  Amount Mesh - - Fish Species. Total _ 1000 Net - Trap
Time Gear Size - . Fish Sex sq.ft.hrs. Hour Hour

(hrs.) (Sq.Ft.)  (In.). Number - M-F-U - L

2 Gill Nets 23 320 1.0 - 0 - 0.00 N/A N/A
T _ 320 2.0 Rainbow Trout 1 0-0-1 014 N/A - N/A
320 2.5 Rainbow Trout 1 0-0-1 0.14 N/A N/A

320 3.0 - 0 - 0.00 N/A N/A

' ‘ - 320 4,0 - 0 - 0.00 _N/A N/A
Total Fish’ 23 1600 AT A1l Species 2 0-0-2 0.05 - 0.04 N/A
35 Minnow Traps 23 N/A N/A  Threespine Stickleback 184 0-0-184  N/A N/ A 1.60
o ‘ Rainbow Trout 2 0-0-2 N/A N/A 0.02
Total Fish . 23 . N/A N/A A1l Species 186 0-0-186  N/A N/A 1.62
_ Seine e ON/A 'N/A Threespine Stickleback 125 0-0-125  N/A N/A N/A
Electroshocking N/A N/A ‘Threespine Stickleback 74 0-0-74 N/A N/A ‘N/A




Table 3. - WEED LAKE
ASSOCIATED VEGETATION

AQUATIC VEGETATION

Class Symbol Common Name Scientific Name
Fmergent BB buckbean - Menyanthes trifoliata
EFmergent . HTF horsetail ' Equisetum fluviatile
_ Emergent MFF marsh fivefinger Potentilla palustris

Floating Brm bur reed Sparganium mimimum
Floating ' PN pondweed Potamogeton natans
Floating YPL yellow pond Tily Nuphar polysepalum
Submergent PG pohdweed Potamogeton gramineus

WETLANDS VEGETATION

Class ‘ Symbol Vegetation Reference
Fmergent " PEMSB National Wetlands Inventory (Kenai)
Scrub-shrub = PSS1B National Wetlands Inventory (Kenai)

TERRESTRIAL VEGETATION

Class Symbol Common Name Scientific Name
Trees BS - black spruce Picea mariana
Trees IB immature paper birch Betula papyrifera
Trees MB mature paper birch Betula papyrifera
Shpubs DB~ dwarf birch Betula nana
Shrubs SG sweet gale - : - Myrica gale
Shrubs W willow Salix sp.

Below Shrub CG cotton grass Eriophorum sp.
BeTow Shrub Cunid sedge Carex sp.
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| Table 4. KENAI FISHERY RESOURCES STATION

ALASKA FISHERY RESOURCES PROGRAM
U.S. FISH AND WILDLIFE SERVICE

Water Analysis Data Sheet

Study -Remote & Roadside Lake Study, Kenai NWR, 1983-84

Water Body  Weed Lake Survey Date/Time _ 7-14-83/1315

Lake Location (Latitude) N 60°.41' 30" (Longitude) W 150° 52' 35"

Code No. - Survey Crew Frijedersdorff, Jakubas

Cloud Cover (%) 15  Wind (mph) 1-2 _ Air Temp ( C) 18.5 Chop (in)_2. 0
Station . .

Sample Water | Conduct- Total Total " Water Total
Depth Temg. D.0. pH dvity Alkalinity Hardness Water Trans. Phosphate
(m) _(°C) (mg/1 (u_mho) (mg/1) _ (mg/1) - CToler  (m) -~ (ug/1)

0 |19.2 | .8.8]|6.7| =23 ‘ : C O |XvIll 3.5 10
1 18.0 8.6
2 117.2 8.6
3 113.6 |. 8.5]
4 17.0 5.5
5 15.5 4.7 .
6 |4.8 3.91%6.0 4.2 4.0
7 4.1 3.3 '
8 14.0 0.9
g 14.0 0.6
10 |4.0 0.3
11 4.0 0.3 55

* Conductiyity adjystedfto standapd 25°C is 46 umhos.

4y 1

Remarks:  Equipment used: D.0. & Temp.-YSI 57 Meter; Conductivity - YSI SCT-33

Meter; pH-Hach 17F & Markson 88 Meter; Water Color - Forel-Ule Scale§
Water Transparency - 20 cm Secchi disc; Alkalinity - Hach AC-DT;

‘Hardness - Hach HA-DT.
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Table 5.

\

KENAI FISHERY RESOURCES STATION

ALASKA FISHERY RESOURCES PROGRAM

U.S. FISH AND WILDLIFE SERVICE

Water Analysis Data Sheet

Study - Remote & Roadside Lake Study, Kenai NWR, 1983-84

Water Body .
Lake Location (Latitude) N 60° 41' 30"

Weed Lake

Survey Date/Time

(Longitude)

6-17-83/1130

W 150° 52' 35"

Code No. Survey Crew  Friedersdorff, Jakubas
Cloud Cover (%) O Wind (mph) 5 Air Temp (°C) 17 Chop (in) 2.0
Station '
Sample Water - Conduct-  Total Total " Water - Total
Depth Temp. D.O. pH dvity Alkalinity Hardness Water Trans. Phosphate
(m) (°C) (mg/ (u_mho) (mg/1)  (mg/1)  Toler (m) (ug/1)
0 [15.8 | 13:4]6.7] 19 I XviI| 3.1
1 {15.1 |.13.6] | -
2 |15.0 | 13.0] |
3 111.0 |13.3] |
4 7.0 9.5 '
5 5.5 9.2
6 | 5.0 | 8.6¢" |
7 | 4.8 | 8.3 |
8 | 4.3 | 6.8 |
9 4.0 4.5 ‘
10 4.0 3.8 |
11 4.0 3.8 |

Remarks: Equipment used: D.0.-& Temp.- YSI 57 Metér; Conductivity - YSI SCT-33
‘Meter; pH-Hach 17F & Markson 88 Meter; Water Color - Forel-Ule Scale;
Water Transparency - 20 cm Secchi Disc: Winkler 0, checked 13.6 mg/1.
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indicated in the area included moose, muskrat, and snowshoe hare. ATl
wildlife species recorded along with other pertinent data are 1isted in
Table 6.

RECREATIONAL USE

The lake is located adjacent to Swanson River Road.. A pull_over parking
area is situated next to the Take.” A canoe portage connects the east end

of the lake to the Drake Lake-Skookam Lake Trail. Ourpsport” fishing success
averaged about four fish per hour. We believe this small Take goes mostly
unnoticed by refuge visitors; foot paths by the Take indicate some fishing
takes place. No data on angling pressure is available.

FISHERY RESOURCE SUMMARY

Weed Lake survey results indicate the lake currently supports a low

population density of rainbow trout (CPUE 0.04), plus a moderate population

of threespine stickleback (CPUE 1.60). The lake is Tow in fertility.
‘Dissolved -oxygen concentrations were satisfactory in the upper 13 feet of

the lake. The small outflow stream was judged to be marginal for rainbow
trout spawning in the immediate vicinity of the lake. Weed Lake #sseonsidered
to.havesthe=potentdadste support a low yield rainbow trout sport fishery.

C o 4

»
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Table 6.

Study
Water Body Weed Lake

KENAI FISHERY RESOURCES STATION

ALASKA _FISHERY RESOURCES PROGRAM

U.S. FISH AND WILDLIFE SERVICE

Wildlife Data.Sheet

Remote & Roadside Lake Study, Kenai NWR, 1983-84

Lake Location (Latitude)N 60° 41' 30"

Code Number

Survey Crew

Survey Date/Time

6/16-17/83

(Longitude)W 150° 52' 35"

Friedersdorff, Jakubas

Animal Common Sex Animal Verifi- = Habitat
*Class Name . Number  M-F-U  Assoc. cation Type
Birds : _

Waterfowl Lesser Scaup 2 1-1-0  Pair Sight . Water
Sandhill Crane - 2 Q—O-Z Pair Sight Bog
Passerineleellow—rumped Warbler 1 0-0-1 Single Sound BS
Varied Thrush Many - - Sight BS
Blackpoll Warbler 1 - - Sound BS
Savannah Sparrow Many - - Sound Bog
Alder Flycatcher Many - - Sound -
White-crowned Sparrow Many . - - Sound Bog

Song Sparrow 3 0-0-3 Single Sight MB,BS

Rusty Blackbird 1 - - Sight Shoreline
0live-sided Flycatcher - - - Sound -
Gray Jay - - - Sound BS
Slate-sided Junco - - - Sound -
American Robin - - - Sound -
Mammals

Big Game Moose - - - Tracks -
Furbearers  Muskrat - - - Mussel Shells -
Others Snowshoe Hare - - - -

Sight

M=Male; F=remale; U=Undetermined; J=Juvenile; J+ = Includes Juveniies

Remarks:

MB=Mature Birch; BS=Black Spruce
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APPENDIX A
FISHERY MATHEMATICAL FORMULAE

Gi11l Net CPUE - Number of Fish per Net Hour: CPUE = F/(N x T), where
F = number of fish (species), N = number of nets, and T = fishing
time (average) in hours. - :

Gil1l Net CPUE - Number of Fish per 1000 Square Feet Hours: CPUE =
F/(1000 Nsf x T), where F = number of fish (species), 1000 Nfs =
thousand square feet of net, and T = fishing time (average) in
hours.

Minnow Trap CPUE = Number of Fish per Trap Hour: CPUE = F/(TN x
where F = number of fish (species), TN = number of traps, and T
fishing time (average) in hours.

),

Fish Condition K = The Relative Plumpness of Fish: K =W x 105/L3,
where W = individual fish weight in grams, and L = individual fish
length (fork length, total length, etc.) in mm.

J

Lake Yolume LV- - Amount of Water in Lake: LV = SV, where SV = strata
yolume.

Strata Yolume SY - the Amount of Water in a Vertical Lake Strata:
SV = h/3(A1+A2+ JAT x A2), where h = vertical depth of lake contour
stratum, Al = surface area of upper lake contour, and A2 = surface
area of lower lake contour.

Shoreline Development Factor SDF - The Degree the Lake Shoreline
Deyiates From a Perfect Circle: SDF = S/2 (/am , where S = length
of shoreline, and a = surface area of lake.

Morphoedaphic Index MEI - A Relatiye Measure of Lake Productivity:
MET = C/MD, where C = Jake conductivity in micromhos at 25°C, and MD =
lake mean depth (meters).

Mean Depth - The Mean Depth of the Lake: MD = LV/SA, where LV =
Take yolume, and SA = Tlake gurface area.
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APPENDIX B
GLOSSARY OF TECHNICAL TERMS

Acre Foot - 43,560 cubic feet of water.

Alkalinity - The acid combining or buffering capacity of a solution.
Bicarbonate ions constitute almost all the alkalinity in Tocal waters.

Anadromous Fish - A fish species that spawns in fresh water while attaining
most of its growth as an ocean resident.

Annulus - A mark on a fish scale that is formed once a year. The mark is
used to tell the fish's age.

Biomass - The total amount of 1iving matter in a Take.

Catch-per-unit-effort (CPUE) - In fisheries, the number of fish captured per
unit of time and amount of gear effort. See Relative Abundance.

Conductivity - §pecific conductance is the measure of a water's capacity to

conduct electrical current. It is normally expressed in micromhos per
square centimeter.

Creel Census - a canvass of anglers to gather data or their f1sh1ng effort
and catch.

Cover - A part of the environment, 1iving or dead, utilized by fish for cover,
resting, feeding, or spawning.

Detritus - Dead organic material.

Dissolved Oxygen (Do) - A commonly employed measure of water quality relating
to the amount of elemental oxygen in solution. Ideal Do for cold water
fish {s aboye 6.0 mg/1, problems can occur between 6.0 and 3.0 mg/1, and
below 3.0 mg/1 conditions are stressful. Salmonids have been known to
suryive in Do leévels as low as 1.5 mg/1 under extreme cold water conditions.

Epilimnion - The upper, warmer portion. of a lake thermally stratified from
lower cqolder water Tayers.

Euphotic Zone - The upper, well-lighted zone of a lake where photosynthesis
occurs. |

Fertility - In fisheries, a water body having nutrients in proper amounts to
promote plant and animal growth when other factors are favorable.

Food Chain - A series of feeding relationships between organisms.

Forage Fish - Usually smaller fish that are food for larger fish.
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Game Fish - Fish species that are highly prized by anglers for sport.
Examples include rainbow trout and salmon.

Hardness - The total calcium and magnesium ion concentration in water
normally expressed in mg/1 calcium-carbonate.

Hypolimnion - The deeper colder part of a lake thermally stratified from
the shallower and warmer upper layers.

KjeldahT Nitrogen - All organid nitrogen plus ammonia in water. Nitrogen
is a key nutrient and sometimes a Timiting factor.

Lake Size - 1 to 99 acres - small, 100 to 499 acres - moderate, 500 to
999 acres - large. '

Limnology - The study of freshwater lakes.

Morphoedaphic Index - A relative meaSure of potential lake fish productivity
based on morphological and chemical factors.

Morphology - In geology, the stqdy of Tand form.

Non-game Fish - A fish species not sought after by anglers. A local
example is the. longnose sucker.

Nursery - In fisheries, that part of a stream, lake, or ocean where young
fish congregate during early growth stages. '

Nutrient - A substance necessary for the normal growth and development of |
an organism. |

OWigotrophicf- A body of water which Tlacks appreéiab]e nutrients, minerals,
or organisms.

Parameter - A quantity that specifies a characteristic.
pH - The negative Jogarithm of the hydrogen jon concentration expressed in -
gram equivalents. A pH 7 is approximately neutral, a lower pH means
increasing acidity, a higher pH value increasing alkalinity. ‘

Phosphoréﬂs - A key element necessary for the growth of plant and animal
tissue. ‘Tt is often a 1imiting factor. ‘

Productivity - Yield in the general sense of fish harvest, or in more
specialized usage, the annual production of food organisms.

Recruitment - The younger fish that each year are added to the portion of
the fishery population vulnerable to harvest.

Relative Abundance - In this study a term used to denote the comparative

numbers of fish captured by gil11 nets or minnow traps over specific
time periods.
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Shoreline Development Factor - A mathematical term that describes lake
shoreline irregularity.

Substrate - Materials making up the bottom of a stream or lake.

Thermal Stratification - Separation of lake waters due to density gradients
caused by differences in water temperature.

Thermocline - A 1ayef of water lying between upper warmer and lower colder
water layers. It is characterized by temperature changes of at Teast
one degree Centigrade per meter depth.

W]nter Ki1l - Death of fish due to low dissolved oxygen levels. This occurs
in lakes where utilized oxygen cannot be replaced as rapidly as it is
being used. The cause of low oxygen js due to ice and snow that blocks
1ight preventing photosynthesis and sealing the water from atmospheric
gas exchange.

-
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INTRODUCTION

Personnel of the U.S. Fish and Wildlife Service, Kenai Fishery Resources
Statjon, conducted fishery surveys on 18 remote and roadside lakes of the
Kenai National Wildlife Refuge (NWR) from June 1 to October 7, 1983. Field
- investigators-were J.W. Fr]edersdorff and W.J. Jakubas.

The objective of the Remote and Road31de Lake Study is to eva]uate se]ected
Kenai NWR Takes for-their real and potential contribution to recreational
fisheries.  Information on fish, water quality, physical characteristics, -:
vegetation, and wildlife were collected to achieve this objective.

Volume I (Friedersdorff.and Jakubas 1984) of this project report contains
data and summary information for 11 of the 18 Tlakes surveyed in 1983. This
report, Volume IT, evaluates the fishery potential of the remaining seven
lakes. Study findings will be subject to modification when results of
approximately 20 additional lakes to be surveyed in 1984 are added to the
data base.

‘-

METHODS
Survey methods are given in Volume I. Ao !
- . },1’ Phofh
The b wey e de LT i [ T i

!
¢ . L . !

FISHERY RESOURCE SUMMARY

The seven lakes evaluated in this report were classified as to sport fish
“yalue based on their y&tlral-game fish abundance and related factors These
sport fish classifications are 1isted in Table 1.

Fish dTversltylln the lakes consisted of ten species including ra1nbow trout .
coho sa]mon,nsockeyqﬁ(kokanee) salmon, Dolly Varden, Arctic char, longnose N
sucker, threespine stickleback, ninespine stickleback, slimy scu1p1n, and
-coastrange sculpin. ‘Common fish names, scientific names, classes, and fiSh
abbreviations are in Table 2. _

In the seven lakes surveyed, rajinbow trout were captured in six, sockeye
J(kpkqngezfsalmon in two, juvenile coho salmon in two, 1ongnose sucker in -
two, char in two, threesp]ne stickieback in all seven, ninespine stickleback
in one, sTimy sculpin in three, and coastrange sculpin in one.:

shows fish species captured in each ]ake :
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LLAKE SPORT FISH VALUE CLASSIFICATIONl/

Table 1.
LAKE NAME POTENTIAL SPORT FISH VALUE

12.  Beaver Moderately high yield rainbow trout
SPOY‘t fishery@nk Loy Suvimdn oy ury g bt

13.  Bedlam High yield rainbow trout and low yield

Yoo e sockeye/&kokaneeﬁisa]mon sport fishery.

14.  Bird Moderately high yield rainbow trout
sport fishery.

15.  Dolly Varden MOderateﬁganigﬁ yield char-and Tow

*

yield rainbaw trout sport fishery.

16.  Neckshorta Moderate yield rainbow trout sport
- fishery. ,
v P by v
17. Rock ~ Moderate y1e1dAsockeye/€kokaneé).sa]mon
sport fishery. !
18.  Two Island High yield rainbow trout sport fishery,
’ Gat Lohe D B TR S : PR
1/ This classification is based on the expected fish abundance that would

occur under natural conditions.

-



Table 2. , , FISH SCIENTIFIC NAMES

Abbreviation

Sculpin sp. . Cottus sp.

Fish Class . . Scientific Name
Game Fish , e _ fg: |
1. Rainbow trout Salmo gairdneri RBT
2. Dolly Varden Salyelinus malma DoV
3. Arctic char Salvelinus alpinus ARC
4. Coho salmon Oncorhynchus kisutch CoS
5. Sockeye salmon Oncorhynchus nefka ‘" S0S
Kokanee salfon Onconhynchuss.nerpka . ..
Woswi b Saeri L .
Non-Game Fish
6. Longnose sucker Catostomus catostoﬁus LNS
|Forage Fish - I
7. Threespine stickleback Gasterosteus aculeatus TSB
8. Ninespine stickleback Pungitius pungitius NSB
9. Stimy sculpin Cottus cognatus | SLS
10. Coastrange sculpin Cottus aleuticus CRS
SCU




Table 3. FISH SPECIES PRESENT IN SURVEYED LAKES
KENAT NATIONAL WILDLIFE REFUGE - 1983

LAKE PR - FISH SPECIES
= e e

2. Beaver IR RBT, COS l/s LNS, TsB

13. Bedlam o RBT, sos§{ TSB, SLS

14. Bird RBT, TSB, SLS

15. Dolly Varden Dov/ARCS, RBT, TSB, CRS

16. Neckshorta RBT, TSE .

17. Rock ! 5052/ NS, TSB, SLS

18. Two Island : | RBT, COSM. TSB, NSB, DOV

1/ Juvenile fish !

2/ Maywbeskékaneensadmon Reuidi) Srvrv i w7

3/ Previously determined by ADF&G as Arctic char




IRV SR

Gi11 net catch per unit effort (CPUE) for each fish species varied between
Takes. The highest 1983 rainbow trout CPUE of 1.45 fish per net hour was
found in Two Island.and Bedlam lakes. Char had the highest abundance (CPUE
0.81) in Dolly Varden Lake. Beaver and Bedlam lakes serve as nursery areas .
for juvenile anadromous coho salmon, Sockeye, which were possiblyj}kokanee -
salmon, were found -in Bedlam and Rock lakes. Tables 4 and 5 Tist gill net
and minnow trap CPUE's for the seven lakes surveyed.

LR SV

Interpretation of char CPUE's must be handled with precaution. Dolly Varden
Lake CPUE's of char (Table 4) varied significantly between the three surveys
over the 1983 field season. Char catches were much higher in the early spring
and late fall than during mid-summer. The lower summer char CPUE seemed to be
the result of char being less active during the middle of the summer and
rematning in the deeper, cooler water (see Dolly Varden Lake detailed report).
These results indicate consideration must be given to seasonal and habitat
conditions, particularly water temperature, in evaluating char CPUE in Tlakes.
In contrast, we found rajnbow trout CPUE's from the three surveys of Rainbow
Lake to be much more uniform (See Rainbow Lake detailed report). This
suggests that rainbow trout CPUE's throughout the June to September field
season tend to be more uniformly accurate than char-CPUE's.

U o-

3
PHYSICAL PROPERTIES

A number of lake physical characteristics, which individually or in

combination with other features influence fish'diversity and abundance,
were measured. Spawning streams are critical for the presence of rainbow
trout. High:rainbow trout populations are normally present if a spawning
stream is directly adjacent to the Take and of high spawning quality. Such

is the case for Beaver, Bedlam, Bird, and Two Island lakes. Rainbow trout
abundance is usually lower if a perennial or seasonal stream is present
which only provides passage to distant spawning habitat. Dolly Varden Take

{s an example of a seasonally high water stream and Neckshorta Lake appears
to be an example of high water fish passage that occurs only in extremely high
water years. Stream spawning habitat must be available to the lake for trout
Eopu]ations to be present. Arctic char are capable of spawning in lakes

acking tribuatny streams provided suitable spawning gravel exists in the Take.
Dolly Varden Lake is an example of this situation. Char also appear *to inhabit
deeph1akes where large quantities of cool water are present during summer
months.

~The seyen lakes surveyed varied in size from 120 to 425 acres. Maximum depth
vyaried from 14 to 95 feet while mean depth was from 4.6 to 31 feet. A1l

seven lakes appeared to have either perennial, seasonally intermittent, or
streams that are present only during hjgh water. Four of the lakes had streams
that clearly provided anadromous fish passage to Cook Inlet. Table 6 compares
physical characteristics of the lakes. y



Table 4. LAKE GILL NET CATCH-PER‘—UNIT—EFFORTl/
KENAI NATIONAL WILDLIFE REFUGE - 1983

LAKE ~_ RBT  DOV/ARC  COS  SOS
12. Beaver = 1076 o.oohég o.osi- 0.00
13. Bedlam .45 0.00 0.60'31.0.02
14. Bird 0.8 0.00 0.00  0.00
15. Dolly Varden (6/7) 0.01 0.51 0.00 0.00 0.00  0.52
Dolly Varden (8/2) 0.04 0.09 0.00 0.00 0.00  0.13
Dolly Yarden (9/26)  0.03 0.81 0.00  0.00,. 0.00 0.84
16. Neckshorta " 0.50 0. 00 0.00  0.00  0.00 0.50
17. Rock 0.00 0.00 0.00 0.21  0.26 0.48 "}
18. Two Island 1.45 0.00 0.15  0.00 0.00 . 1.59¢°
No. Lakes 7 7 7 7 7 7
No. Cases 9 9 9 9 9 9
Mean ©0.57 0.16 0.02  0.03  0.22 0.99
Standard Deviation 0.60 0.30 0.05 0.07  0.56 0.74
0.00-  0.00-  0.00- 0.00- 0.00- 0. .
Range o 1.45 0.81 . 0.5 -0.21 1.69 f

1/ Number of fish per net hour




LAKE MINNOW TRAP CATCH-PER-UNIT-EFFORTY

<0.01

Table 5.
KENAI NATIONAL WILDLIFE REFUGE - 1983
, Total
Lake RBT DOY/ARC coS LNS TSB NSB  SCU CPUE
12. Beaver 0.02 0.00 0.04 ¢0.01 2.66 0.00 0.00 2.72
[13. Bedlam 0.03 0.00 0.00 ‘0.00 2.58 0.00 6.00 .2.61
14. Bird «0.01 0.00 0.00 0.00 1.95 0.00 0.00 1.95
15. Dolly Varden (6/7) 0.00 0.00 0.00 0.00 0.57 0.00 0.22 0.807 |
Dolly Varden (8/2) 0.00 0.00 0.00 0.00 0.04 0.00 0.35 10.39
Dolly Varden (9/22)0.00 0.00 0.00 0.00 0.09 '0.00 0.48 0.58"]-
16. Neckshorta O;OO 0.00 0.00 0.00 1.07 0.00 0.00 1.07
17. Rock 0.00 0.00 0.00 0.00 1.29 0.00 0.01 1.30
18. Two Island 0.02 <0.01 0.01 0.00 2.81 <0.01 0.00 2.84
No. Lakes 7 7 7 7 7 7 7 7
No. Cases 9 9 9 9 9 9 9 9
Mean 0.01 20.01 0.01 «0.01 1.45 «0.01 0.12 1.58
Ktandard Deyiation 0.01 - 0.01 - 1.10 - 0.19 0.97
0.00- Q.00- 0.00- 0.00- 0.04- 0.00- 0.00- .39-
Range 0.03 0.04 <0.01 2.81 <0.01 0.48  2.84

1/ Number of fish per trap hour



Table 6. LAKE PHYSICAL FEATURES
KENAI NATIONAL WILDLIFE REFUGE - 1983

_ Surface  Maximum Mean Lake Water Spawning Anadromous
Lake Area Depth Depth Volume =~ Trans. Streams Streams
L‘* (Ac) (Ft.) (Ft.)  (Ac.Ft.) (Ft.) (No.) -
12. Beaver 425 14 4.6 1,970 3.6 1
13. Bedlam 150 27 S 12.7 1,900 1B
14. Bird 203 27 16.9 3,420 11.5 1 0
15. Dolly : 1
Varden 242 95 31 7,540 43 1V 0
16. Neckshorta 123 27 1 1,300 16 0/ 0
17. Rock =330 )53 27 1,100 16 1/ Y
18. Two Island 120 25 13.3 1,500 10 1 1

1/ Stream fish passage may be present during periods of high water ,



T
—_—
'

R o ' O e S
. In the seven lakes surveyed MEI ranged from 3.6 to 77.3. Alkalinity varied ”

CHEMICAL PROPERTIES

Chemical properties of water often reflect its.suitability for fish survival

and growth. Alkalinity, phosphorus, nitrogen, and conductivity are inter-
related indices of lake fertility. The pH affects the fertility as well as
spawning success. - Dissolved oxygen levels of greater than 6.0 mg/1 are
considered desirable for cold water fish such as trout and char. ‘We interpreted

- Jake productivity using J.B. Moyle's classification.based on water alkalinityglis
-level (MacKenthun and, Ingram 1967). We also calculated a Morphoedaphicflnqg§g

¥

(MEI) for each Take. ..

from 17 to 89 mg/1. Waters were slightly alkaline with pH's from 7.1 to

7.7. Dissolved oxygen concentrations varied from 0.5 to 13.2 mg/1. Although
Tow oxygen levels were found, they were largely confined to the lower depths
of ‘the lakes and did not appear to represent a significant fishery problem.

A comparison of lake chemical properties measured during July is in Table 7.

1 -

} VEGETATION AND WILDLIFE

Major types of aquatic vegetation representing 15 families and 34 species
were found in the seven surveyed lakes. The principal families included
pondweed, water 111y, water milfoil, and sedge. .

Over the season, there was a noticeable difference in the varjety of plant
species and percent of vegetation coverage found at each lake. Much of the
vegetation was dormant or just emerging in June and was not fully developed
until late July. Therefore, lakes surveyed in June and early July may not
reflect the full abundance of aquatic plant species that would be present
Jater in the year. The percent of aquatic vegetation coverage would be lower
for early surveys compared to surveys later in the season. Table 8 lists

the number of aquatic plant species jdentified for each lake and the percent
of aquatic vegetation: coverage. Table 9 cross-indexes aquatic plant-families
to scientific and common names. . : : O o

Wildlife sighted during the surveys consisted of mammals and birds. The

mammals included moose,.beaver, muskrat, bats, .bear, squirrel, -and hare.

Five classes of birds were seen including raptors, waterfowl, gulls, -passerines,
and terns. The number. of bird and mammal.species sighted at-each lake is 1in
Table 8. : a -




Table 7. LAKE CHEMICAL CHARACTERISTICS
KENAI NATIONAL WILDLIFE REFUGE - JULY, 1983

D.0. Specific © Total Kjeldahl
Lake ' Range pH Conductance Alkalinity Phosphorus  Nitrogen MEI
(mg/7) @ 25°C (mg/1) (ug/1) {mg/1)
12. Beaver 9.5'- 8.0 7.6 109 49~ 36 0.51 77.3
13. Bedlam 9.6 - 0.8 7.7 129 59 15 0.36 33.4
14, Bird 9.7 - 1.6 7.4 99 39 14 0.34 19.3
15. Dolly | |
Varden  13.2 - 4.3 7.1 34 7 6 0,19 3.6
= 16. Neckshorta 10.0 - 1.5 7.3 66 31 18 0.34 622 15,7
17. Rock 11.6 - 0.5 7.6 98 44 9 0.52 . 11.7
18. Two Island 9.7 - 0.7 7.5 177 89 22 0.41 188 13,7
No. Lakes -7 7 7 7 . 7 7 7
Mean - D - 102 47 17 0.38 2355 5.
Standard Deyiation - ngJi‘* 45.4 23 : 9.9 0.11 2857 Vo F
Range 0 0.5-713.2 7.0-7.7 34177 17-89 6-36 0.19-0.52  3.6-77.3




Table 8. AQUATIC VEGETATION AND WILDLIFE
KENAI NATIONAL WILDLIFE REFUGE - 1983
Number Percent Number
. Lake Aquatic,: Lake Bird -
K Species#i.  Coverage Species
12." Beaver : 28 -~ 8
13. Bedlam 16 38
4. Bird 18 27 : .
15. Dolly Varden 1 10 13 2
16. Neckshorta 14 53 2 3
17. Rock 9 4 ‘10 2
E
18. Two Island 18 25 15 1
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AQUATIC PLANT FAMILIES AND SPECIES

Table 9.
Family Common Name Scientific Name
1. Buckwheat water smartweed Polygonum amphibium
2. Bur Reed bur reed. Sparganium angustifolium
3. Crbwfoot crowfoot Ranunculus confervoides
4, Duckweed duckweed Lemna minor
star duckweed Lemna trisulca
5. Gentain buck bean Menyanthes trifoliata
6. Hornwort hornwort Certatophyllum demersum
7. Horsetail horsetail Equisetum fluviatile
Equisetum palustre
Muskgrass chara Chara sp.
Pondweed pondweed Potamogeton berchtoldi
; pondweed Potamogeton friesii
’ pondweed Potamogeton gramineus
pondweed Potamogeton filiformis
pondweed Potamogeton papedopgus rec {o
pondweed Potamogeton perfoliatus.
pondweed Potamogeton robbinsii
pondweed ~ Potamogeton alpinus
pondweed " Potamogeton natans
pondweed Potamogeton zosterifolius
10. Primrose tufted Toostrife Lysimachina thyrsiflora
17, Quillwort quillwort Isoetes muricata
12. Sedge spike rush Eleocharis palustris
bulrush Scirpus validus
sedge Carex rostrata
sedge Carex rhynchophysa
sedge Carex Saxatilis
sedge Carex sp. = _-
13. Water Lily dwarf water 1ily Nymphaea tetragona
yellow pond 111y ~ Nuphar polysepalum
14. Water Plantain arrowhead Sagittarja cuneata
15. Water Milfoil water milfoil MyriophylTum spicatum
mi1foil . Myriophyllum sp.
mare's tail Hippuris vulgaris”

12



INDIVIDUAL LAKE REPORTS

Detailed reports for the remaining seven Takes surveyed in 1983 follow.
In alphabetical order the lakes are: Beaver, Bedlam, Bird, Dolly Varden,
Neckshorta, Rock, and Two Island.

I 1



BEAVER LAKE

INTRODUCTION

A fishery survey of Beaver Lake was conducted from September 21-23, 1983.
Additional water quality data were gathered on July 21, 1983. Table 1
summarizes Beaver Lake survey findings. . :

PHYSICAL FEATURES

Beaver Lake is tributary to the Kenai River via Beaver Creek. The Tlake

is located in the west central section of the Kenai National Wildlife
Refuge (NWR) at latitude 60° 39' and longitude 150° 58'. The Take and
surrounding -area were classified in the Moderate Land Use Management
Category under Alternative "C" of the draft Kenai NWR Comprehensive
Conservation Plan (USFWS 1983). Beaver Lake has a surface area of 425
acres, a volume of 1,970 acre feet, and is at an elevation of 132 feet.
The lake is relatively shallow with a mean depth of 4.6 feet and a maximum
depth of 14 feet (Table 1 and Figure 1). '

The watershed includes approximately 3,000 acres of bogs, Jowlands, and
Tow hills rising to slightly over 200 feet in elevation. The exact water-
shed acreage is difficult to determine due to the flat terrain. Mixed
stands of mature and immatdre paper birch, and white spruce surround the
lake with black spruce in wet areas. A1l the surrounding terrestrial
habitat, except for a mature forest stand on the east side, was burned in
‘the 1969 fire.

The water regimen of the lake is maintained by springs, runoff, four small

inlet streams, and Beaver Creek, the single outlet. Little or no flow was

detected in the inlets at the time of survey. Beaver Creek appeared to be

flowing about five cubic feet-per second. Beaver Creek provides anadromous
fish passage for salmon and spawning habitat for rainbow trout.

Marathon 011 Road provides access to within one mile of the Take. However,
the last five miles of the road are closed to public vehicular traffic. The

Take can also be reached by float plane. There are no public facilities on
the Take.

FISH

Fish captured included rainbow trout, juvenile coho salmon, Tongnose sucker,
and threespine stickleback (Table 2). Rainbow trout taken in gill nets had

a moderately high catch per unit of effort (CPUE) of 0.76 fish- per net hour,
while juyenile coho salmon were 0.05. Longnose sucker were abundant at a CPUE
of 1.69.. Minnow traps took a moderately high CPUE of threespine stickleback at
2.66 fish per trap hour, as well as-Tow numbers of coho salmon, rainbow trout,
and Tongnose sucker. - A total of eight gill nets and 20 minnow_traps were used
to measure fish abundance. e

14 %



Table 1. U.S. FISH AND WILDLIFE SERVICE
Lake Survey Summary

7-21-83 Water Qual.

Water Body  Beaver Lake Survey Date(s) _9/21-23/83 Fish

1. Location: Refuge Kenai NWR T 7N R _IoW S 395
Latitude N 60° 397 35" Longitude W 150° 58" 35" Map. Ref. _(C-3°

2. Physical Data: Surface Area 425 Ac.  Max. Depth 14 Ft.  Mean Depth 4 6 Ft
Volume 1,970 Ac. Ft. Water Color Dark Yellow Green ~Water Trans 3.6 Ft
Drainage Area 3,000 Ac. . Inléts (cfs) The lake has four small inlets.

 “Three of the inTets are in the westernxsubfbas%nvandwtheﬁfourthtgt~thefhortherg;ggﬁ}

5F The Take. The Tlow was extremely “Tow to negligible at thé time of survey, =+

Outlets (cfs) Beaver Creek, the.only outlet, is located at thé south end of the =
Take. Flow was difficult to evaluate, but was estimated to be apprgximgtely A cfs.

Spawning Habitat _ Beaver Creek connects to the Kenai River and provides rainbow
trout spawning habitat.

Access  Marathon 011 Road provides access to within one mile of the lake. The last 5
miles of the road are closed to public vehicles. = . ,

Water Quality: D.0. 9.5-8.0 ma/l ‘Temp. __19.1-18.0°C Cond. 109 ymhas @ 25°(
pH 7.6 ATk. 49 mg/1 Hard. 51 mg/1 __ Phos.. 36 ug/l
KjeTdah! N _ 0.51 mg/IMET _ 77.3 SDF 2,66 _ Pollution __ None

Fish Species: (Abundance, H/M/L, Introduced) Rainbow trout (M-H), juvenile coho
salmon (L), longnose sucker (H), threespine stick1eback_(M—H)__ _
Total -Species_— 4

Management ‘History: Beaver Lake was surveyed in 1967 by ‘the ADF&G and by the
FWS 3in 1978. These surveys found moderately Kigh to high populations of rainhow
Trout, high populations of longnose sucker, and a few juvenile coho salmon

Current Fishery Status: Rainbow trout are the dominant game fish (CPUE 076} in—
The Take. The lake also serves as a nursery area for juvenile coho salmon

“Tongnose sucker were abundant (CPUE 1.69). Water quality conditions were within
normal Fish tolerance 1mits. Alkalinity concentration indicates the lake is of
medium to high productivity. - -

Vegetatfon : Aquatic “ plant families - pondweed (2 Sp.), water 111y (2 Sp.),
crowfoot (1 Sp.), water milfoil (1 Sp.), bur veed (1 Sp.);, sedge (2 Sn.)
- S R Coverage % 28

Terrestrial Surrounding habitat Ts-mainly mature and dmmature ?3-“;33‘." birchs—white

. -Wildlife: Waterfowl (4 Sp;);'passe?ines;(? Sp_), raptors (] Sp.)

spruce, and black spruce. Bogs were classified as-scrub-shrubto emergents

o— oS
. T

p. ), mammals (3 Sp )
Five trumpeter swans and one bald-eagle were seen on the lake, . -~ £

4

Recreation:  Hunting, fishing. In 1976 an aircraft operator -was using the Jake
as a tent camp fishery.-The tent camp Fishery is no longer ~in..operation.. =.. .
~ Facilities __~ None. . S R s
Survey Crew:  Friedersdorff, Chalk, Johnson, Bailey

15



Figure 1. BEAVER LAKE
(425 Acres)
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Table 2.

KENAI FISHERY RESOURCES STATION
ALASKA FISHERY RESOURCES PROGRAM
U.S. FISH AND WILDLIFE SERVICE

Summary Fish Catch and Effort Data

‘Water Body Beaver Lake ‘Code No. Survey Date 9/21-23/83
Average . Fish CPUE

Gear ... - Fishing - Amount Mesh = Fish Species Total 1000 Net Trap
: R Time Gear Size . Fish Sex sq.ft.hrs. Hour Hour
- (hrs.) (Sq.Ft.) (In.) Nuriber M-F-U ) . '

8 Gill Nets 27 1280. . 1.0 Rainbow Trout 5 0-2-3 0.15 N/A N/A
S Coho Salmon 9 0-0-9 0.26 N/A N/A
Longnose Sucker 2 0-0-2 0.06 N/A N/A

1280 2.0 Rainbow Trout 58 6-27-25 1.68 N/A N/A

Coho SaTmon 1 0-0-1 0.03 N/A N/A

Longnose Sucker 39 0-0-39 1.13 N/A N/A

1280 2.5 Rainbow Trout 61 10-30-21  1.77 " N/A N/A

. Longnose Sucker 69 . 0-0-69 2.00 N/A N/A

1280 3.0 Rainbow Trout 37 7-24-6 1.07 -~ "N/A N/A

Longnose Sucker 109 0-0-109  3.15 N/A N/A

1280 4,0 Rainbow Trout 3 0-2-1 0.09°- ~ N/A N/A

_ Longnose Sucker 146 0-0-146 4.23 - N/A N/A

By Species . - 27 6400 Rainbow Trout 164 23-85-56  0.95 0.76  N/A
. A Coho Salmon ~ 10 0-0-10 0.06 0.05 ‘N/A
Longnose Sucker 365 0-0-365 2.11 1.69 N/A

Total Fish 27 - 6400 A1l Species 539 23-85-431  3.11 2.49 Z: N/A
20 Minnow Traps 23 N/A N/A Rainbow Trout . 8 0-0-8 “N/A N/A 0.02
o - . ' : Coho Salmon 18 0-0-18 N/A- - N/A 0.04
Longnose Sucker ] 0-0-1 N/A N/A <0.01

""" Threespine Stickleback 1222 0-0-1222 NJA. . N/A 2.66

Total Fish 23 N/A N/A ‘A1l Species 1249 0-0-1249 N/A “N/A 2.72
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Rainbow trout captured in gill nets had a mean fork length of 12.0 inches

(305 mm), while the mean fork length from minnow traps was 4.5 inches (115 mm).
" The fork length range for both gears was from 3.6 inches (92 mm) to 16.9 inches
(430 mm). Trout weight averaged 0.8 pounds (363 g) from gill nets and 0.3
pounds (15.8 ) from minnow traps. Weight from both gears varied from 0.02°
pounds (9.2 g? to 2.1 pounds (960 g). Condition factors for rainbow trout
ranged from 0.51 to 1.93 with a mean of 1.18. Table 3 provides a
breakdown: for rainbow.trout weight and condition by length class. Age
structure of the rainbow trout varied from one to eight years. Average .

annual growth of the trout was-2.T inches (55 mm).=. Table 4 shows age "'
and growth -of:rainbow trout back calculated from scale samples. =: -

. : .\,u'?{’}zf{ﬁ,‘ -..‘fr‘éf}fi'é"fgé?;f;lv;’ék?l’i::;',-‘. . B R IN f",z%':t""'st R ARG e
Coho salmon captured in gi1l nets and minnow traps had a mean-fork length -
of 4.6 inches (117 mm) with a range from 3.3 inches (84 mm) to 5.6 inches
(143 mm). Their mean weight was 0.04 pounds (18.2 g) and varied from 0.02
pounds (6.9 g) to 0.07 ‘pounds (29.7 g). Coho condition factors averaged
1.09 with a range of 0.86 to 1.23. A sample of 16 coho salmon contained
both one and two year-old fish. No length or weight data were taken on
longnose sucker.

AQUATIC VEGETATION L

Aguatic vegetatidh was abundant in shallow areas around the lake's periphery
and in the southwest sub-basin. Water 1ily and pondweed were the dominant
plant families. Other families included crowfoot, water milfoil, bur reed,
and sedge. Approximately 28 percent of the Take was covered with aguatic
plants. Table 5 1ists aquatic species found with locations P]ottedAin
Figure 1. -

WATER QUALITY

During July all water quality parameters measured were found to be within
acceptable 1imits for fish. Lake water fertility was medium to high using

a classification of Minnesota Lakes based on alkalinity levels (MacKenthun
and Ingram 1967). Specific conductance at 25°C was 109 umhos, total
alkalinity 49 mg/1, total hardness 51 mg/1, total phosphorus 36 ug/1, and
Kjeldahl nitrogen 0.51 mg/1. During July dissolved oxygen (Table 6) was
slightly supersaturated at the surface (9.5 mg/1) to about 80 percent
saturated near -the bottom (8.0 mg/1). The lake was not thermally stratified.
Water color was dark yellow green with a Secchi disc.visibility of 3.6 feet.
The Morphoedaphic. Index was 77.3 and Shoreline Development Factor 2.66.
Additional water quality data are presented in Tables 1 and 7..

MANAGEMENT ‘HISTORY

Beaver Lake was first surveyed by the Alaska Department of Fish and Game

in 1967 (Logan 1967). They used three 125 foot x 6 foot experimental gill

nets that were fished for.23 hours: A total of 96 rainbow trout, 134

Tongnose sucker,-and 2 juvenile coho salmon were captured for respective
CPUE's of 1.39, 1.97, and 0.03.fish per net hour. #:State biologists indicated
the Take had an excellent rainbow trout sport fishery according to Don Johnson,

18
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Table 3. © FISH LENGTH, WEIGHT, AND CONDITION SUMMARY

Beaver Lake - 1983

FISH LENGTH BY MESH SIZE

. 4 _ Mesh F. Length F. Length F. Length
: Gear - - Species Size Sample Mean SD* ‘Range
- e : (in) No. (mm) (mim) (rm)
18 Gil1l Nets Rainbow Trout = 1.0 3 275 43.3 225 - 300
—— . L 2.0 50 275 45.7 - 210 - 400
2.5 56 . 312 36.4 + 240 - 430
3.0 35 342 27 .6 275 - 400
L T S 4.0 3 285 68.7 - 345
20 Minnow Traps . = . TesiT 0.125 -7 115 ~ 14.1 ]
R FISH WEIGHT BY LENGTH CLASS
. Length Weight Weight
“Gear Species;i "~ Class Sample Mean SD
R : (mm) No. (g) (g)
20 Minnow Traps Rainbow Trout 51 - 100 2 9.45 0.35
18 Gill Nets \ 101 - 150 5 18.4 2.78
: 2071 - 250 22 144 42 .4
251 - 300 33 255 53.7
301 - 350 36 418 79.8
Lo 351 - 400 23 613 117
TRITRT O L .o« - 401 - 450 ] 960 -
e R FISH CONDITION (K) BY LENGTH CLASS
, T ‘ Length Class SampTe Condition Cond1t1on , Condition |
Gear -  Specijes - (mm) No. Mean Range
20 Minnow  Rainbow Trout 51 - 100 2 1.10 - 0.95 - 1.25
-« Traps *- ' o101 - 150 5 - 0.99 0.90 - 1.11
e 8 G111 Nets : ; 250 22 1.19 - 0.94 - 1.93
300 33 . 1.15 0.51 - 1.45
_="350 36 1.19 0.82 - 1.50
- 400 23 1.23 0.89 - 1.88
450 1 1.21 -
122 1.18 0.51 - 1.93

.



Table 4. AGE-GROWTH* OF RAINBOW TROUT
BEAVER LAKE, 1983

Year Fork Length (FL) In Millimeters at Annulus Formation Capture
Class | No. -1 II 111 IV v VI VII  VIII FL
1982 92
1880 | 7 RIS
1979V 426]
1978 8 43 94 155 215 277 324
1977 | 5 4 86 149 215 276 325 359
1976 1 33. 80 155 226 278 344 3&7 ' 400
1975 1 58 }97_ | 143 186 232 310 384 426 430
Total No. 36 3 30 23 15 72 1

Ave. FL (mm) 42 92 154 211 274 326 381 426

Ave. FL(in) 1.7 3.6 6.1 8.3 107 12.8 14.9 16.8

*Not corrected for length at scale formation
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Table 5. BEAVER LAKE .
ASSOCIATED VEGETATION
AQUATIC VEGETATION
Class Symbol Common Name Scientific Name
Emergent Cunid sedge Carex 8p.
Emergent SR spike rush Eleocharis palustris
Floating BR bur reed Sparganium angustifolium
Floating DWL - dwarf water 1ily ‘Nymphaea tetragona
{Floating YPL yellow pond 1ily Nuphar polysepalum
Submergent MR water milfoil Myriophyllum spitatum
Submergent PL pondweed Potamogeton filiformis
Submergent PR pondweed Potamogeton perfoliatus
Submergent WWC crowfoot " Ranunculus confervoides
4
WETLANDS VEGETATION
Class Symbol Vegetation Reference
Emergent PEMS National Wetlands Inventory (Kenai)
Scrub-shrub  PSSIB National Wetlands Inventory (Kenai
TERRESTRIAL VEGETATION
|Class Symbo1 Common Name Scientific Name
Trees BS black spruce . Picea mariana
Trees IB immature paper birch  Betula papyrifera
Trees I immature white spruce Picea glauca
Trees MB mature paper birch Betula papyrifera
Trees MS mature white spruce Picea glauca
Shrubs A alder Alnus sp.
Shrubs SG sweet gale Myrica gale
Below Shrub G grass Gramineae

21
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Table 6.  KENAI FISHERY RESOURCES STATION
' ALASKA FISHERY RESOURCES PROGRAM
U.S. FISH AND WILDLIFE SERVICE

IWater Analysis Data Sheet

Study Remote & Roadside Lake Study, Kenai NWR, 1983-84

 Water Body _ Beaver Lake Survey Date/Time £.7= 21-83/1345
Lake Location (Latitude) N 60° 39' 35" - (Longitude) y 150° §R' 3FM - sets
Code No. -~ : Survey Crew - Friedersdorff, Jakybas - kil do BRI
Cloud Cover 1%5 0 E W1nd (mﬁﬁ) 3 5 Air Témp (° C)]Z 5 Chop (1n) -3A0m&{
Station _ - . _ d&g ¢v¢= G | Pt
Sample Water Conduct- __ Total Total “Water Tota]
Depth  Temp, D.0. pH ivity Alkalinity Hardness Water Trans. Phosphate
o ma) " el (ne/1)” (ng/1) Coler (m) " (/1)

o | 19.1] .9.5{.7.6] - 97" 49 51 | xvI 1.1 36

1 19.0}1 9.6 '

2 | 18.2] 9.5|7.6{ 97 =

3 | 18.0] 8!5] »

4 18.01 8.0

-*Conductivity adjusted |to 25°C s 09 umhos

uv’«;

~ Remarks:- Equ1pment used: D.0. &: Temp - YSI 57 meter, Conduct1v1ty - YSI. SCT 33(

“Meter; pH-Hach™ 17F & Marson 88 Meter; Water: Co]or%:*Fore1 -Ule’ Sca1e 9
Water Transparency - 28"cm Secchi disc; Alkalinity’- “Hach AC- DT s
Hardness - Hach HA DT. - S




Table 7. KENAI FISHERY RESOURCES STATION
ALASKA FISHERY RESOURCES PROGRAM
U.S. FISH AND WILDLIFE SERVICE

Water Analysis Data Sheet

Study __ Remote & Roadside Lake Study, Kenai NWR 1983-84
Survey Date/Time _ 9£22483/150Q 2 °

Water Body __ Beaver lLake .
Lake Location (Latitude) N 60° 39' 35" ~ (Longitude) y 150° 58' 35"
Code No. " Survey Crew - Friedersdorff, Chalk o8 g o
Cloud Cover (%) 08 sk Wind (mph) 3-5  Air Temp (°C) 112 - Chop (in
Station 1 s S Wi el ki
Sample Water Conduct- Total Total "Water Total
Depth _Tem§t D.0. pH ivity Alkalinity Hardness Water Trans. Phosphate
(my (°C) (mg/1 (u_mho) (mg/1) ~ (mg/1) _Color _ (m) (ug/1)
0 }10.2 9.9 2.0
1 |10.2] 9.9 | '
2 110.1 9.9 .
3 110.0 | 979]

>
]

Remarks: Equipment:used: D.0. &.J - ' S i
’ . .0. & Jemp. -YSI'b7: .. _
Secchi dise. emp. YSL:E7,Meter Water Transparency
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a Kenai charter pilot, who was operating a fly-in tent camp on the lake. The
Jake was again sampled on June 1-2, 1978, by the U.S. Fish and Wildlife Service
(Crateau, Wooley, and Qliver 1978). One experimental gill net, fished for 19
hours, captured 58 longnose sucker and 17 rainbow trout. The suckers had a
mean fork length of 16.1 inches (410 mm) with a range of 10.4 inches (263 mm)
to 19.5 inches (495 mm). The mean weight of the suckers was 1.5 pounds (700 g)
and ranged from 0.4 pounds (185 g) to 2.8 pounds (1,275 g). The mean condition
factor for the 17 rainbow trout was 0.91. CPUE for rainbow trout was 0.89 fish
per net hour and 3.05 for longnese sucker. No other fishery surveys are known
to have been conducted on-the lake. . '

WILDLIFE

A total of five trumpeter swans were seen on the lake. There was also one
bald eagle. Three additional species of waterfowl, two species of passerines,
and one gull were also observed. We located one trumpeter swan nesting site.
The .number and varjety of birds we observed.may have been lower than normal
due to high winds and rain: Three active and one inactive beaver lodges were
Tocated on the lake along with moose and muskrat sign. A1l wildlife species
recorded are listed in Table 8.

[

RECREATIONAL USE
;

The lake is believed to receive only light fishing and hunting pressure due
to difficult access. No anglers were present during our survey. A hunting
camp with a cléared area, "A" frame, table, and racks, was located at the
southeast end of the lake. The remainder of the lake shows little sign of
human use. !

FISHERY RESOURCE SUMMARY

Our fishery survey indicated the Jake had a moderately high abundance of
rainbow trout (CPUE 0.76). Recruitment of younger rainbow trout age classes
is occurring. Beaver Creek is believed to provide good rainbow trout spawning
habitat. Evidence of rainbow trout spawning has been found in Beaver Creek
(E11i0t and Finn 1983). The creek also provides anadromous fish passage to
the Kenal Riyer. Juvenile coho salmon utilize the lake as a nursery area.
Other fish species present include .a high abundance of Tongnose sucker and
moderately high abundance of threespine stickleback. Our survey results
supported findings of previous fish surveys. Lake water fertility is moderate
to high. Other water quality parameters were within acceptable fish tolerance
1imits. Current sport fishing pressure is believed to be Tow. -Beaver Lake is
considered to havezthespotential to support a moderately high yield rainbow
trout sport fishery. le «uli B
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Table 8. KENAI FISHERY RESOURCES STATION
ALASKA FISHERY RESOURCES PROGRAM
U.S. FISH AND WILDLIFE SERVICE

w11dlife Data, Sheet

Study Remote &- Road51de Lake Study, Kenaj NWR, ]983 84

Water Body gs=« Beaver Lake “Survey Date/Time 9/21-23/83 -+ 10=7- 83
Lake Locat1onﬁ(Lat1tude)N 60° 39':35" < -(Longitude)y 150°#58"#35" nitduey
Code Numberiﬁﬁ%%4%¢£5urvey CrewFr1edersdorff Chalk, Johnson =Bailey i

) “ ""“""«1’-{!"' bty 1
reddh Hf L, R
e = Y

Animal Sex Animal Verifi- Habitat
Class Number M-F-U  Assoc. cation Type
Birds _ '
Waterfowl Barrow's Goldeneye 14 0-0-14 Flock  Sight Flight
Green-winged Teal 15 0-0-15  Fleck Sight Water
Red-breasted Merganser 3 0-0-3 Single Sight Water
Trumpeter Swan 5 0-0-5 Single/Flock Sight Water
Gulls Unid. Gull 2 0-0-2 Single  Sight Flight
Passerines  Gray Jay 1 0-0-1 Single Sight -
Common Redpoll, 1 0-0-1 Single  Sight -
Raptors Bald Eagle 1 0-0-1 Single Sight Lake Edge
Mammals ' - , ‘
Big Game Moose - - - Browse -
Furbearers Beaver 1 0-0-1 - Single Sight Water

Muskrat - - - Mussel Shells -

M=Male; F‘Fema1e; U%Undetermined' J=Juveni]e; J+ = Includes Juveniles

Remarks:  Qne swan had rad1o collar. TR o -5?“~ C
' Thvee active and one 1nact1ve beaver 1odges on the 1ake
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BEDLAM LAKE

INTRODUCTION

A fishery survey of Bedlam Lake was conducted on August 18-19, 1983.
Additional water quality data were gathered on July 20, 1983. Table 1
_summarizes Bedlam Lake survey findings. ' .
SR e S

Y PRYSICAL FEATURES

: SR PR R S R
Bedlam Lake is located in the northern section of the Kenai National .
Wildlife -Refuge (NWR) at latitude 60° 55' and longitude 150° 20'. The
Jake and surrounding area were designated as wilderness by the Alaska
National Interest Lands Conservation Act of 1980. Bedlam Lake has a
surface area of.150 acres, a volume of 1,900 acre feet, and is at an
elevation of 177 feet. The lake has a mean depth of 12.7 feet and maximum
depth. of 27 feet (Table 1 and Figure 1).

Bedlam Lake is situated in Tow hill terrain. Mull Lake, and several smaller
ponds are included in an approximate 3,000 acre watershed. Terrestrial
vegetation consiéts of a forest of mature black spruce, white spruce, paper
birch and alder shrubs. A large scrub-shrub bog is located at the east end
of the Take.

Lake water level is maintained by streams, springs, and runoff. Bedlam

Creek is the only outlet for the lake and flows about five miles to Cook
Inlet. This outlet stream is 14 feet wide and one to three feet deep proximal
to the lake. A beayer dam, located about 100 yards downstream from the lake,
had been opened; water was flowing through it at four to six cubic feet per
second. Hundreds of juvenile rainbow trout were seen in the stream. Bedlam
Creek provides trout spawning habitat for the lake. We did not ascertain

if -the stream below the lake was open for the migration of anadromous fish.

A sluggish inlet stream, in the southeastern part of the lake, connects to
Mull Lake. It is about 16 feet wide, three feet deep, and heavily

vegetated. Flow in this stream was imperceptible.

Access to the Take is by float plane. Alaska Bush Carrier Inc. holds a
Special Use Permit for the lake and have two camp sites on the lake. There
are no other public facilities. -

FISH - Lt
Rainbow trout, sockeye .(Kokapee)' salmon, threespine stickleback, and s1limy
sculpin were netted during our survey (Table 2). Rainbow trout was the
primary game fish:in the Take with a gi11 net catch per unit of effort (CPUE)
of 1.45 fish per net hour. .This tied with one other Take for the highest
- rainbowtrout.relative abundance found during 1983. Three sockeye salmon

were also‘captured (CPUE 0.02).. Sockeye size indicated theyfishiihaysbe 'rts™!

Swedegt o kokanee - the resident form of sockeye salmon. -Atthotigh~itsiswlikedy=the
sogkeyesweneskokanees«proof..ofu.in~lakesspawning»was not -foundewduningsithe
supyeys- Threespine stickleback from minnow traps-were in moderately high

A
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U.S. FISH AND NILDtiFE SERVICE ’ \
Lake Survey Summary :

7-20-83 Water Qu

Water Body Bedlam Lake Survey Date(s) 8/18-19/83 Fish

1.

. 'Wi]d]ifé’ waterfow1 (5 Sn \

Location: Refuge -Kenai NWR T 10N R 6W S 28
Latitude "N 60° 55' 30" Longitude _} 15Q0° 2Q' 45" Map. Ref. Kenai (D-1) _

Physical Data. ‘Surface Area 150 Ac. -~ Max. Depth 27 Ft. Mean Depth 12.7 Ft.
Volume ~ ,900 Ac.*Ft: . Water Color Green Yellow ‘Water.Trans_-15 Ft.
Drainage Area 3,000 Ac.. .« -7 JInlets (cfs). There is one inlet stream from
Mu11 Lake. It was - 16- feet w1de by- three feet deep. Flow was- 1mnercentab]e

B I e o i T e o e
Out]ets (cfs) -Bedlam Creek is-the'single lake outlet. It flows” five miles-to
Cook Inlet. Tﬁé f1ow was est1mated to be between four and s1x cfs :

Spawning Habitat __ BedTam Creek prov1des rainbow trout spawn1nq hab1tat

Access Float p1ane.

Water Quality: D.0. _ 9.6-0.8 mg/1 _ Temp. 19.3-15.0°C Cond. 129 umhos @ 25°
pH 7.7 . ATk. 59 mg/1 Hard. 59 mg/] ] Phos. . 15 ug/l
Kjeldahl N 0.36 mg/1 MET 33.4. SDF 1.86 Pollution _ None

b

Fish Species: (Abundance, H/M/L, Introduced) _Rainbow trout ()Y sockeveii@okanee
saimon (L), threespine stickleback _ (M-H), slimy sculpin

Iota]-Spec1es__&____

Management History: The ADF&G surveyed the lake in 1964. 'They found rainbow
~frout, coho salmon, and sockeye (kokanee) salmon.

: : {egnh A
Current Fishery Status ._A high abund%nce of rainbow trout was indicated (CPUE
“T.75),-as well as, a 1ow abundance of/lsockeye fkoKahee) salmon (CPUE 0. 02), Three-

spine stickleback and sTimy sculpin constituted the forage species. The 1ake had
“emedium to high fertility . Water qua11ty conditions were ?avorab]e for fish.

Vegetation : Aquat1c “Plantsfamilies - pondweed (7 Sp.), water 1ily (2 Sp. )
—dick weed (2 Sp. ), waf—? plantain (1 Sp.), bur reed (1. Sp.), horsetail (1 Sp.)
water mi1yail (I Sp.l.-sedge Ul Sp.). Coverage % - 38

Terrestrial A mature white spruce, black spruce, and-paper birch Fn*‘e'st

Constitutes ‘the. dominant veqetat1on : ' -

ESerines (2 Sp.), raptors (1 Sp Y, mammals (3 Sp.)-

St RN B R

"‘3 A’-O

Recreat1on" FlShﬁnd' wde11fe v1ew1nq, camn1nq A Snec1a1 Use,Perm1t is _held hv
ATaska Bush Carpier for fly=instent camps. F1sh1ng pressure. is est1mated to be ]19
Facilities -+ Alaska..Bush" Carrler has two -camp “sites on the lake AIherp are no-
other phb11c facilities. .

Survey Crew: Fr1edersdorff,sJakubas
: : . 27
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Figure 1. ~ BEDLAM LAKE

(150 Acres)
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Table 2. KENAT FISHERY' RESOURCES STATION
. ALASKA FISHERY RESOURCES PROGRAM
U.S. .FISH AND WILDLIFE SERVICE
o _ Summary Fish Catch and Effort Data -
-”;%’T'J _ Water Body _BedTam Lake Code No. Survey Date 8/718-19/83
' , Average N - . Fish CPUE
Gear .. Fishing Amount Mesh - Fish Species Total 1000 ., Net. Trap
RN Time Gear Size - Fish Sex  sq.ft. hrs. ~ Hour Hour
T (hrs.) (Sq.Ft.) _(In.) Number - M-F-U ‘ :
6 Gill Nets 24 960 - 1.0. Ratnbow Trout 12 2-0-10  0.52 N/A  NJA
LT . 960 2.0 Rainbow Trout 106 25-30-51  4.60 N/A N/A
Sockeye Salmon 1 0-0-1 0.04 - N/A N/A
960 2.5 Rainbow Trout 58 8-21~ 29 2:52° . + N/A N/A
. Sockeye Salmon 1 0-0-1 0,04 N/A N/A
960 3.0 " Rainbow Trout 28 ° 4-14-10  1.22° . N/A N/A
_ Sockeye Salmon 1 0-0-1 0.04 N/A N/A
o \ 960 4.0 Rainbow Trout 6 1-4-1 0.26 N/A N/A
By Species 24 4800 AT Rainbow Trout 210 40-69-101 T.75 1.45 N/A
S | Sockeye Salmon<~/ 3 0-0-3 0.03 0.02 N/A
Total Fish 24 4800 ATl AT Spec1es 213 40-69-104 1.78 1.48%  N/A
14 Minnow Traps 25 ‘N/A N/A . Threespine Stickleback 902 0-0-902 ‘N/A N/A 2.58
AN S Rainbow Trout 10 0-0-10 N/A N/A 0.03
Total F1sh 25 N/A. N/A A1l Species 912 0-0-912 N/A N/A 2.61
- Seine TN N/A N/A  Threespine Stickleback 210 . 0-0-210  N/A" N/A N/A
. ‘ Rainbow Trout. 2 0-0-2 N/A N/A N/A
- y L STimy Sculpin 1 0-0-1. N/A i, - N/A . N/A
Total Fish N/A N/A N/A A1l Species 0-0-213  N/A~ " N/A N/A

) . v PR
ar Ko amal 1o
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"rate of. ralnbow“troutkwas 1.9 1inches (48 mm)‘%’*%%%§%V_a,

;;itemperature decline occurred between 13.feet.and the. bottomadropp1ngufrmn;

~~“high. During July-they were slightly supersaturated:near:the:surfacezat:9.6:
.-mg/1 to 60 percent :saturated being 5.9 mg/1-at§20 feet.*¥AnzoxygenElevelfofs:

abundance (CPUE 2.58), while several juvenile rainbow trout were also
taken. One slimy sculpin was captured in a seine. A total of six gill nets
and 14 minnow traps were used to determine fish abundance.

Rainbow trout captured in 911] nets had a mean fork Tength of 11.0 inches
(279 mm) while those taken in minnow traps averaged 4.1 inches (104 mm).

'__ The 1en?th range of these fish was from 3.4 inches (85 mm) to 19.9 inches

(505 mm The mean weight of the rainbows was 1.2 pounds (546 g):.and varied ;-
from O 02 pounds (7. 4, sg) to 3.2. pounds (a, 460 g) The trout mean*cond1t1on

to.range in age*fromfone to. n1ne years ﬁgThe average annua1

'-'x' i 3".-» Y

3 i \-&g)'\a . ;_, b ' 58 e _, %
The three/§ockeyegfkbkanee)¢5a1mon had a. mean fork: 1ength of 117 6“1nche$‘
(295 mm) varying from 8.5 inches (215 mm) to 13.4 inches (340 mm). “Their

weight averaged 1.0 pound (445 g) and ranged from 0.3 pounds (140 g) to 1.5

pounds (686 g). The mean condition factor for sockeye (kokanee) salmon

was 1.52.. Table 3 gives details of rainbow trout and sockeye salmon weight

and condlton by length class. Table 4 shows rainbow trout age and growth

determined by scale analysis.: Sockeye salmon scales could not be aged.

AQUATIC VEGETATION B .

Agquatic vegetatTOn was distributed around the 1ake periphery and in the Take's
southeast end. Pondweed and water 1{ly were the dominarit families. Duck weed,
water mi1foil, and rush were also present. Aquatic vegetation covered about
38 percent of the Take's surface area. Table 5 gives a complete 113t of
aquatic species w1th locations plotted on Figure 1.

7

WATER QUALITY

Lake water quality was sat1sfactory for fish. An alkalinity Tevel of 59

mg/1 indicated the Tlake was medium to high in fertility (MacKenthun and
Ingram 1967). This was above the average fertility measured in the 18 Tlakes
sampled during 1983. ?ecific conductance at 25°C was 129 umhos. "Phosphorus
was 15 ug/1 and Kjeldahl nitrogen 0.36 mg/1. A pH of 7.7 equaled the most
alkaline conditions found during the year. During Jduly the lake did not have
a hypolimnion, but water temperature declined with depth. The steepest.

v Sr'd—

‘18.5°C.to 15°C.(Table 6). Dissolved oxygen:levels insthexlake: wereﬂgenera11y=k

0.8 mg/1 . (one-percentisaturation) was presentiust: abovegthngake*bottom““ff"
‘Water color was -greenish yellow, and Secchirdiscrwater: transparencyfwas~ﬂ5 %
~ feet. The Take had a Morphoedaphic Index of 33.4 and Shoreline Development

- Factor of 1.86. Additjonal water quality data are presented in Tables 1 and
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Table 3. FISH LENGTH, WEIGHT, AND CONDITION SUMMARY
Bedlam Lake, 1983
FISH LENGTH BY MESH SIZE
‘ Mesh F. Length F.Length F.Length
Gear Species Size Sample Mean SD* Range
(in) __No. (mm) (mm) (mm)
b Gi11 Nets .Rainbow trout 1.0 1A - 133 48.4 100 - 250
14 Minnow Traps ' 2.0 97 262 62.3 110 - 475
2.5 - 54 ' 330 73.4 215 - 475
3.0 25 407 67.5 175 - 495
4.0 6 385 11.9 225 - 505
S 0.125 8 104 10.3 85 - 113
Sockeye salmon 2.0 1 330 - 330 - 330
2.5 1 215 - 215 - 215
3.0 1 340 - © 340 - 340
FISH WEIGHT BY LENGTH CLASS
[ Length Weight Weight Weight
. Gear Species Class. Sample Mean SD Range
(mm) No. (9) (9) (g
6 Gill Nets . Rainbow trout 51 - 100 3 10.1 2.70 7.40 - 12.8
14 Minnow Traps . 101 - 150 6 27.8 25.7 12.9 - 80
.. 157 - 200 2 . 100 7.07 95 - 105
201 - 250 29 * 165 29.8 105. - 210
- - 257 - 300 14 273 34.0 230 - 360
' o . 3071 - 350 6 485 164 225 - 710
: D "~ 357 - 400 13 680 135 425 - 885
Lo 401 - 450 29 - 949 138 710 - 1350
IR 457 - 500 11 1134 207 625 - 1350
2wl B0l - 550 1 . 1460 - 1460 - 1460
Sockeye salmon 201 - 250 1 140 C - 140 - 140
T : 301 - 350 2 ' 598 124 - 686
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Table 3 (Continued)

- . FISH CONDITION FACTOR (K) BY LENGTH CLASS
: Length Class Sampie Condition Condition Condition
- Gear - .. Species %mm);ﬁ - No. Mean C - SD e Range
16 Gi11 Nets Rainbow trout 51 - 100 3 1.23 - 0.0 ~  7.20-1.28
14 Minnow Traps L 101 - 150 6 1.51 - 0.55 1.22 - 2.62
- N 1571 - 200 2 1.41 - -0.18~ . 1.28 - 1.53
.. 201 - 250 29 - 1.37 g 1.15 - 1.78
o= T 251 - 300 14 , 1.30 1.00 - 1.42
: _ wFrs e 301 - 350 6 1.40 0.41; 0.79 - 2407
- E S 7 U 361 - 400 13 1.27 0:15% 0.95 - 1.55
-~y T 407 - 450 ' 29 1.18 0.09 -+ 0.94 - 1.35
T 451 - 500 11 1.08 0.20 0.61 - 1.27
o 501 - 550 1 1.13 - 1.13 - 1.13
Sockeye salmon 201 - 250 1 1.41 e 1.41 - 1.47
LT ;;“:‘“;_ﬁ{ 301 - 350 2 1.58 1.42 - 1.74
w .
SR Mt a Rainbow trout 114 .28 0.61 - 2.62
TOTALS . . Sockeye salmon A1 3 1.52 1.41 - 1.74

 1;*Stgndard Deyiation




Table 4. AGE-GROWTH* OF RAINBOW TROUT
Bedlam Lake, 1983

[ Year Fork Length (FL) in Millimeters at Annulas Formation Capture
{Class |No.| I I1. - IIT IV v VI VII VIII X v FLow

Cataw

1982 ¢| 3 | 48 %

1981 7 | 43

1980 1148 95 138

1979 | 2|25 74 123 168 o 215
1978 | 3 {43 75 121 168 219 | 263
1977 |3 |42 76 111 151 211 285 S 328
1976 | 4|41 80 118 164 216 279 344 399
1975 | 4138 79 132 184 240 302 369 436 476

1974 1| 31 82 132 167 214 264 303 342 439 505 .

Total No. 28 25 18 17 15 12 "9 5 1

Ave. FL (mm) 41 81 123 168 222 287 351 417 439

Ave. FL (in) 1.6 3.2 4.8 6.6 8.7 11.3 13.8 16.4 17.3

*Not corrected for Tength at scale formation
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Table 5.

BEDLAM LAKE
ASSOCIATED VEGETATION

AQUATIC VEGETATION

Floating YPL

Submergent DuT
Submergent MR
Submergent PA ¢
Submergent PF
Submergent - PG
Submergent PL
Submergent FR
Submergent PZ

- |Class Symbol - . Common Name Sc1ent1f1c Name '
Emergent . HTF horsetail qu1setum f1uv1at1]e
Emergent 'SR spike rush 'Eleochar1s pa]ustrls ,.ﬁ

B s N
Floating - - BR bur reed Spargan1um angust1fo]1um
Floating Dum duckweed _ Lempa - minor .
Floating DWL dwarf water 1ily Nymphaea tetragona
Floating = PN ° pondweed Potamogeton natans
Floating ST arrowhead Sagittarja cuneata

yellow pond 1ily

star duckweed
water milfoil
pondweed
pondweed
pondweed
pondweed
pondweed
pondweed

Nuphar polysepalum

Lemna trisulca

Myriophy1lum spfcatum

Potamogeton alpinus

Potamogeton friesii

Potamogeton gramineus

Potamogeton filiformis

Potamogeton perfoliatus

Potamogéton zosterifolius

WETLANDS VEGETATION

|Class Symbol

Vegetation Reference

Scrub-shyub PSS1B
_|Emergent . - EM5B

National Wetlands Inventory (Kena1)
Nat1ona1 Wetlands Inventory (Kena1)

" TERRESTRIAL YEGETATION

Common Name

Trees _p~7MB-

Below shrub BB
1Below shrub CR

*IBelow shrub MFF R

Class o Symbo]
Trees -~ BS black,spruce | |
mature paper b1rch.A-¢.f

: buck bean :
sedge .
marsh fnvef1nger

’ -“-,5'5’% 0

Menyanthes r1fol1ata 3
Carex rostrata co

- APotent1]]a*pa]ustr1

a:ﬁm%ww&v B




Table 6. KENAI FISHERY RESOURCES STATION
ALASKA FISHERY RESOURCES PROGRAM
U.S.-FISH AND WILDLIFE SERVICE
Water Analysis Data Sheet
Study Remote and Roadside Lake Study, Kenai NWR, 1983-84
- Water Body . - Bedlam Lake Survey Date/Time 7-20- 83[]420

Lake Locat1on4(Lat1tude) N 60° 557 30" (Longitude) W 150° 20 45"

. Remarks:-

Code No. ~ “Survey Crew Friedersdorff, Jakubas ,
Cloud Cover ZZi 100 Wind (mp—7 <1 Air Temp (°C) _17.2 Chop (1n) 0.0
.AStat1on . -
Sample Water Conduct- Total Total "Water - Total
Depth  Temp. D.0. pH vity Alkalinity Hardness Water Trans. Phosphate
() (0 (ng/1) " (umho) _ (mg/1)  (ng/1) - Coler (m) _(ua/1)
-0 }19.3 (9.6 7.7 115% _XIT 4.5 15
1 119.319.5 ,
2 119.2| 9.5 o RS
3 1191 [ 95| 115 59 59 |
4 |1 18.5 | 9.0 ;
5 117.5 1 7.8 ,
6 [16.5 5.9 ] . | Y
6.5 | 15.0 | 0.8 ‘ '
*Conductiyity adjusted tp 25°C is 149 umhos
Equlpment used .D.0.7 & Temp:w—-YSI 57 meter; Conductivity - YSI SCT-33

.- Meter; ‘pH-Hach .17F .& Markson 88 Meter; Water Color - Forel-Ule Scale;
. .Hater Transparency - 20 cm Secchi Disc; A]ka11n1ty-— Hach AC DT

Hardness -.Hach HA DT nght Ra1n L

IR



Table 7. KENAI FISHERY RESOURCES STATION
ALASKA FISHERY RESOURCES PROGRAM
U.S. FISH AND WILDLIFE SERVICE

‘Water Analysis Data Sheet

Study - Remote & Roadside Lake Study, Kenai NWR, 1983-84

Water Body .Bedlam Lake Survey Date/Time 8-18-83/0930 '

Lake LocationﬁILatitude) N 60° 55" O” 3 (Long]tude) W 150° 20'.45% - :
Code No. = :qSurvey Crew .. . R ;
Cloud Cover ii; ‘5 - W1nd (mp*)'

Stat1on i

PR

Sample Water Conduct- - Total Total " Water Total

Depth  Temp. D.0. .pH  divity "Alkalinity Hardness Water Trans. Phosphate
(m) - (°C§ (mg/1) - (u mho) (mg/1) (mg/1) - "Toler  (m) (ug/1)
0 |17.1 8.6 : L 5.5
1 |17.0 8.6
2 |17.0.{ 8.6 e
3 [17.0 | 8.6)
4 117.0 8.6
5 117.0 8.6
6 |16.2 | 7.2 .
7 114.8 0.7

S . Remarks: J'Equ1pment used:
e wSecchl Dlsc.




MANAGEMENT HISTORY

Bedlam Lake was first surveyed by the Alaska Department of Fish and Game in
1964. They found rainbow trout, coho salmon, and sockeye sKokanee) salmon
at respective catches of 1.13, 0.13, and 0.04 fish per hour (McMullen 1964)-
In 1972, the U.S. Fish and N11d11fe Service investigated a complaint that
beaver dams on Bedlam Creek were preventing migration of .coho salmon fromiéa
.. -Cook Inlet to the -lake. Aerial and ground surveys'indicated that the Stream g
~ flow of Bedlam Creek at the t1me of survey, was too;low : v
migration. v B

. WILDLIFE }

} , N i
Belam Lake had one 1nact1ve beaver lodge on the eastern end **A1though*t e et
dam on Bedlam Creek Tooked as if it had not been maintained in 1983, Alaska™"
Bush Carrier personnel reported they had seen beaver living downstieam from
the-lake. No active beaver lodge was present on the lake. Beaver may have .

been in neighboring Mull Lake, but no investigation was made since Mull Lake

was scheduled for survey in 1984. Two sandhill cranes were seen as well as

a large number of ducks. A great horned owl was heard at n1ght Muskrat and

moose sign were detected. A1l wildlife species identifigd are 1isted in

Table 8.
}

RECREATIONAL USE

Recreational uses of Bedlam Lake include fishing, wildlife viewing, and
camping. Alaska Bush Carrier records indicate 83 fishing clients used
the commercial tent camp facilities in 1982. The tent camp operators
further indicated that most fishing takes place during the warm weather
months. The lake has a reputation as a good rainbow trout fishery.

FISHERY RESOURCE SUMMARY

Bedlam Lake is a remote, wilderness lake. Our fishery survey found a iyt
high abundance of rainbow trout (CPUE 1.45). This CPUE tied with one/’ UL

other lake as the highest rainbow trout catch rate found in .1983. /Sockeye'ﬂi*
:(kokanee} salmon were taken in a low number. A moderately high} abundance' %
of threespine :stickleback and Tow number of.slimy. scu1p1n?were;ﬁlso present:

The yariety ofzrainbow trout:age classes found 1nd1catedithatﬁsuccessfu]'"
spawning and recruitment are-taking place yearly.. ;Theﬂout1et£§treanﬁﬁw,
proyiding ‘rainbowitrout spawning habitat. We did notﬁdeterm1ne%hffanadrqggus
Tish migration from .Cook Inlet is.blocked. .Lake watergjert111ty,_as At
to high, and water¢qual1ty "parameters were favorab]e*for:f'sh%ﬁalntenance
Fishing pressure.is estimated to be Jight. Bedlam Lake“1s‘cons1dered'td%have4mg-
the potential to support a high yield rainbow trout and’ 10w y:e]dvsockeye'*”
}(kokaneéi sa1mon sport fishery. S : i

—;.-
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Table 8. KENAI FISHERY RESOURCES STATION
ALASKA _FISHERY RESOURCES PROGRAM
U.S. FISH AND WILDLIFE SERVICE

Wildlife Data Sheet

_ tétudy Remote and Roadside Lake Study, Kenai NWR, 1983-84 -
- Water Bodyz Bedlam lake _sSurvey Date/Time B-18-83 s

'vLake Location; :(Latitude) N go° 55' 30" (Longitude)y y5qo+oq: 45
f SUVVEY Crew Er1pdpr<dnrff Aﬂakuhac"”“«

Animal Common Sex Animal Verifi- Habitat
Class . Name ‘ Number M-F-U Assoc. cation - Type
Birds '
Waterfowl Barrow's Goldeneye 2 0-2-0- Single Sight Water
Surf Scoter 5Jd+ 0-0-5 Flock  Sight ~  Water
Unid. Ducks 28 0-0-28 Flock Sight Flight
Réd-necked Grebe 4 0-0-4  Flock Sight Water
Sandhill Crane 2. 0-0-2 - Sound ) -
Passerines Gray Jay 1 0-0-1 Single Sound -
Belted Kingfisher 1 0-0-1 Sing]g Sight MB ,MS
Raptors Great Horned Owl 2 0-0-2 Single Sound MB ,MS
Mammals | | |
Big Game Moose - - - Tracks -
Furbearers Muskrat - - - Muése] Shells -
Others  Unid. Bats 2 0-0-2 Pair  Sight  Shoreline

MB Mature B1rch .MS=Mature Spruce
RemarkS' i3 : BRE:




BIRD LAKE

INTRODUCTION

A fishery survey of Bird Lake was conducted from August 22-24, 1983.
Additional water quality data were gathered on July 20, 1983. . Table 1
summarizes B1rd Lake survey f1nd1ngs '

PHYSICAL FEATURES

Bird Lake is 1ocated in the northern section of the Kenai National Wildlife
Refuge (NWR) at latitude 60° 58' and longitude 150° 24'. The lake and -
surrounding area were designated as wilderness by the Alaska National Interest
Lands Conservation Act of 1980. Bird Lake has a surface area of 203 acres, a
volume of 3,420 acre feet, and is at an elevation of 121 feet. The lake has

a mean depth of 16.9 feet and maximum depth of 27 feet (Table 1 and Figure 1).

The watershed consists of rol]ing hills interspersed by lowland bogs. Approx-
imately 990 acres form the lake's drainage basin. Mature white spruce and
paper birch constTtute the primary terrestrial vegetation surrounding the lake.
Pockets of black" spruce are found in low 1ying areas. Wetlands are situated
around the periphery of the Take with a large emergent class wetland at the
northern end.

Lake water level is maintained by springs and runoff. There are no inlet
streams to the Take. A single outlet stream, at the northern end of the
lake, js about 72 feet wide and one foot deep - Stream flow is blocked by a
Tow head beaver dam. The beaver dam, Tocated adjacent to the Take, appears
capable of passing fish during high flows. Seepage and flow through the
beaver dam was estimated to be between two and four cubic feet per second.
This outlet stream provides some rainbow trout spawning habitat.and may be a
migration route to more distant spawning habitat. The outlet stream is
connected to a nearby unnamed lake. Aerijal photos indicate the smaller Tlake
is probably, at Teast during high water periods, connected to Vogel Lake. In
turn Yogel Lake forms the headwaters of Miller Creek which flows 3.8 miles to
Cook Inlet. We:did not confirm if fish passage between Bird.Lake and Cook ,
Inlet was possible. U.S. Geological Suryey Map (D- 2) does:notxshow.a-stream .
connection between Blrd and Yogel 1akes ~ : 3 AR

Access to the- 1ake is by float p1ane VuRust s F1y1ngﬁ ervice® a'fly in ¥
tent camp permit for Bird Lake. - They have:one camp site:on%*thersmall: island
in the northern half of the lake. There are no other public -facilities.

FISH | ",\

Rainbow trout, threespine stickleback,.and s1imy sculpin were captured during i
our survey CTab]e 2). Rainbow trout.was the only game:fishitaken:in- 91]]fnetsﬁ
“Trout catch per.unit effort (CPUE)'was ‘moderately high at¥ 0”88uf1sh per’net !
hour. Threespine stickleback were indicated to be moderate1y 2 bundant “from




Table 1. U.S. FISH AND WILDLIFE SERVICE
Lake Survey Summary

7-20-83  Water Qual

Water Body Bird Lake Survey Date(s) 8/22-24/83 Fish

1. Location: Refuge Kenai NWR T JON R 64 S 7
Latitude N 60° 58' 25" Longitude W 150° 24' 30" Map. Ref. Kenai (D-2)

2. Physical Data: Surface Area 203 Ac. Max. Depth 27 Ft. Mean Depth 16.9 Ft.
Volume 3,420 Ac. Ft. Water Color Dark yelTow green Water Trans_11.5 Ft.
Drainage Area 990 Ac. Inlets (cfs) None

Outiets (cfs) One stream at the north end of the lake flowing 2-4 cfs. A beaver dam
blocks the stream near the lake. Rerial photos 1nd1cate possible h1gh water flow to

Cook Inleét.
Spawning Habitat _  The outlet stream prov1des Eome rainbow trout spawning habitat.

Fish aDDarently pass over the beaver dam during high flows.

Access Aircraft

Water Quality: D.O. 9.7-1.6 mg/1 Temp; 19.3-13.0°C Cond. 99 umhos @ 25°C
7.4 Alk. -39 mg/1 - Hard. 40 mg/]1 Phos. 14 ug/1

KJerahl N 0.34 mg[ MET _19.3 SDF 1.20 Pollution __ None

Rainbow trout (M-H), threespine

Fish S ecies: (Abundance, H/M/L, lﬁtroduced)
stickleback (M), slimy sculpin.

Management History: There is no previous fishery managemerit history for this
[ake. ; :

.»Téta1~3ﬁec5es 3

Current Fishery Status: This lake currently contains a moderately high (CPUE 0.88)
abundance of rainbow trout. Threespine st1ck1eback and s]wmy scu]p1n are also

present.

Vegetation : Aquat1c Plant famf]ies - sedge (3 Sp.), horsetail (1 Sp ), water
m%l? T (3 Sp.), bur reed (T Sp.J, water Tily (2 Sp.), crowfoot (1 Sp.), pondweed
7

{7 Sp-)- - Coverage %
Terrestrial A mature white spruce-paper birch forest is the dom1nant vegetation.

Wildlife:  Materfowl (5 Sp.), passerines (3 Sp.), mammals (4 Sp.). One active

beayer lodge was present on the lake.

Recreation:  Sport ‘fishing, wildlife viewing, w11derness camp1ng Fishih§*bfé§§ﬂre
is beljeved to be 1ight to moderate. _ P

Facilities . Ryst's Flying Service has a §pe01a1 Use Permjt ‘and onegtent camD swte44
1oc§ted “on. the lake. There are no other public facilities. o .

Survey Crew: - Friedersdorff, Jakubas ° : ‘1”L¢j§
40




Figure 1. BIRD LAKE
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© Table-2.

KENAI FISHERY RESOURCES STATION
ALASKA FISHERY RESOURCES PROGRAM
U.S. FISH AND WILDLIFE SERVICE

.

Summary Fish Catch and Effort Data
"Code No.

-Water Body  Bird Lake

Survey Date 8/22-24/83

“Average

Total Fish

~

: — — < ~Fish CPUE

- Fishing ~ Amount:u. Mesh - "Fish Species. Total 1000 - .. Net Trap

o Time . - Gear-yii v Size Fish Sex sq.ft.hrs.- Hour Hour

: A “(hrs.) - (Sq.Ft.) = (In.) . Number M-F-U LT . '

8 611 Nets ¢ 24F ... 12807 4ET.0 Rainbow Trout 7 .0-0-1 0.03 N/A N/A

B TR 1280 “* 7 2.0 Rainbow Trout 74 26-39-9  2.41 N/A N/A

‘ 1280 2.5 Rainbow Trout - 52 18-30-4 1.69 N/A N/A

1280 3.0 Rainbow Trout 35 11-23-1 1.74 N/A N/A

1280 4.0 Rainbow Trout 7 1-3-3 0.23 N/A N/A

Total Fish 24 . 6400 A1l A11 Species 169 56-95-18  1.10 0.88 N/A
18 Minmou. Traps£ 231 Threespine Stickleback 808 0-0-808  N/A €™ N/A 1.95°
et et Rainbow Trout ] 0-0-1 - N/A - N/A <0.01
Total Fish 23 A1 Species 809 0-0-809  N/A  N/A 1.95

7 % Seine NS NJA Rainbow Trout 3. 0-0-3 N/A N/ N/A

. ' 3 Threespine Stickleback 327 0-0-327 N/A N/A N/A

STimy Sculpin 4 0-0-4 N/A N/A N/A

N/A rN/A AT1 Species 334 ° 0=0-334 N/A N/A

NA




minnow traps with a CPUE of 1.95 fish per trap hour. A Tow number of slimy
sculpin and several small rainbow trout were captured by seine. Eight gill
nets and 18 minnow traps were used to determine fish abundance.

Rainbow trout captured in gill nets had a mean fork length of 13.4 inches -

(341 mm) and ranged from 8.7 inches (220 mm) to 19.3 inches (490 mm). Their
mean weight was 1.2 pounds (551 g) ranging from 0.3 pounds (135 g) to 3.0

pounds (1,360 g). The mean condition-factor for rainbow trout.was .1.26 and . =
varied from 0.75 to 1.50. One juven11e rainbow trout taken by{a‘minnow.trap;
was 3.2 inches (82 mm) in fork Iength .- Table 3 prov1des ra1nbow%trout weigh
and condition by length class. Ra1nbow trout varied <in age? from‘one‘to nine’
years. Their average annual growth rate was I 9 1nches (49 mm)

rainbow trout age and growth. o DRI

AQUATIC VEGETATION

Aquatic vegetation was concentrated along the lake shoreline and in the
vicinity of the island. Approximately 27 percent of the lake surface

area contained aquatic plants. Dominant families included pondweed, water
111y, and sedge. A complete 1ist of species is in .Table 5 with Tocations
plotted in Figure 1.

t -

4

WATER QUALITY

A11 water quality parameters measured were within acceptable tolerance

1imits for fish. The lake had Tow to medium fertility based on alkalinity
level (MacKenthun and Ingram 1967). It was above the average fertility of

the 18 lakes samples in 1983. Specific conductance at 25°C’was 99 umhos.

A pH of 7.4 was sTightly alkaline. Phosphorus was 14 ug/1, Kjeldahl nitrogen
0.34 mg/1, and total hardness 40 mg/1. In July the lake was thermally
stratified -at around 13 feet (Table 6). Water temperature ranged from 19.3°C
at the surface to 13.0°C at the bottom. The overall July dissolved oxygen
pattern for the lake was high. Dissolved oxygen at the surface was 9.7 mg/1
(s1ightly supersaturated). A limited amount of Tow oxygen water at 1.6 mg/1
(15 percent saturation) was present near the bottom. Water color was dark
yellow green, and Secchi disc water transparency was 11.5 feet. The lake had
a Morphoedaphic Index of 19.3 and Shoreline Development . Factor of 1. 20
Add1t1ona1 water quality data arein Tables 1 and 7 ki 2

MANAGEMENT HISTORY

":»,«1

WILDLIFE

Bird Lake had one active beaver lodge Jocated along the northeast shore,

plus an inactive lodge in the southern half of. the Iake.‘-Beaver%had tbeen
maintaining the outlet stream dam. :
of northernzpintail,:common loon, and red- necked grebe;were*a]so§§#ghted» %
along with several. spec1es of passerines.’ Y. 'izﬂent1f1éd
are 1{sted in Table 8 T
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Table 3.

FISH LENGTH, WEIGHT, AND CONDITION SUMMARY
Bird Lake - 1983

FISH LENGTH BY MESH SIZE

Mesh F. Length F. Length F. Length
Gear Species Size Sample Mean SD* Range
(in) No. (mm) (mm) (mm)
8 Gi11 Nets Rainbow trout 2.0 67 307 56.3 220 - 460
2.5 48 356 45.4 275 - 460
3.0 34 379 43.8 290 - 485
4.0 5 399 80.7 320 - 490
FISH WEIGHT BY LENGTH CLASS
» Length Wejght Weight Weight
Gear Species | Class Sampie Mean SD Range
- ‘ (mm) No. (9) (g) (9)
s
8 Gill Nets Rainbow trout 201 - 250 11 159 23.5 135 - 200
' 251 - 300 28 285 51.3 195 - 385
301 - 350 42 467 73.6 260 - 635
351 - 400 40 662 114 335 - 960
401 - 450 20 - 913 103 750 - 1100
451 - 500 5 .. 1266 98.1 1170 - 1360
_ FISH CONDITION (K) BY LENGTH CLASS
.w. . Length Class Sample Condition Condition Condition
Species (mm) No. ~ Mean SD . Range
" Rafnbow trout 201 - 250 11 .25 0.11 1.00 - 1.47
o o 251 - 300 28 1.26 0.74 0.96 - 1.50
301 - 350 42 1.29 0.13 . 0.87 - 1.48
351 - 400 40 1.27 0.14 -~ 0.75 - 1.50
401 - 450 20 1.22 0.06 1.10 - 1.32
457 - 500 5 1.19 0.08 1.12 - 1.33
A1l 146 1.26 0.13, -

e

0.75 - 1.50




Table 4.

AGE-GROWTH* OF RAINBOW TROUT
Bird Lake, 1983

Year Fork Length (FL) in Millimeters at Annulas Formation Capture
Class No. I 11 111 1V V VI VII VITI IX FL
qogz | 1 | 57 82
1981 0
1980 0 ,
1979 -4 48 88 ‘]41 180 230
1978 5 | 3 78 119 168 229 292
1977 4 41 77 126 180 238 291 . 339
1976 5 39 77 118 164 222 286 343 392
1975 6 40 76 123 175 233 296 361 426 458
1974 1 32 68 109 159 209 272 322 377 454 490
;
Total No. 26 25 25 25 21 16 12 7 1
Ave. FL (mm)‘ 41 78 124 172 229 290 350 419 454
Ave. FL (in) - 1.6 3.1. 4.9 6.8 5.0 11.4 13.8 16.5 17.9

*Not corrected for Tength at scale formation
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Table 5.

BIRD LAKE

ASSOCIATED VEGETATION

AQUATIC VEGETATION

Class Symbol Common Name Scientific Name

Emergent Blr bulrush Scirpus validus

Emergent cu sedge Carex sp.

Emergent CR sedge Carex rostrata

Emergent HFT horsetail Equisetum fluviatile

Emergent MT mare's tail Hippuris vulgaris

Floating BR bur reed Sparganium angustifolium

Floating DWL dwarf water Tily Nymphaea tetragona

Floating YPL yellow pond Tily Nuphar polysepalum

Submergent . MR water milfoil Myriophyllum spicatum

Submergent MRs water milfoil Myriophyllum sp.

Submergent PBr pondweed Potamogeton berchtoldi

Submergent PF pondweed Potamogeton friesii

Submergent PG pondweed Potamogeton gramineus

Submergent PL pondweed Potamogeton filiformis

Submergent . PP pondweed Potamogeton praelongus

Submergent PR pondweed Potamogeton perfoliatus

Submergent PR6 pondweed Potamogeton robbinsii

Submergent WWC crowfoot Ranunculus ‘confervoides

WETLANDS VEGETATION

Class Symbol Yegetation Reference

Emergent PEM5B National Wetlands Inventory (Kenai)

Scrub-shyrub PSS1B National Wetlands Inventory (Kenai)

TERRESTRIAL VEGETATION

Class Symbo1l Common Name Scientific Name

Trees BS black spruce Picea mariana

Trees MB mature paper birch  Betula papyrifera

Trees MS mature white spruce Picea glauca’

Shrubs SG sweet gale Myrica ga1e

Below Shrub BB buck bean Megyanthés tfifo]iata
. Below.Shyub -G grass Gramineae
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Table 6. KENAI FISHERY RESOURCES STATION
ALASKA FISHERY RESOURCES PROGRAM
U.S. FISH AND WILDLIFE SERVICE

Water Analysis Data Sheet

Study Remote & Roadside Lake Study, Kenai NWR, 1983-84

Water Body _ Bird Lake Survey Date/Time _ 7-20-83/1700 -

Lake Location (Latitude)N 60° 58' 25" (Longitude) W 150° 24" 30“

Code No. .Survey Crew Fr1edersdorff Jakubas ) W
Cloud Cover (%) 75 -~ 75 Wind (mp—j 0 - Air Temp (°C) 16.5_ Chop (1n) 0. 0
Station ST . "

Sample Water Conduct- Total Total . = “Water ~ Total
Depth  Temp. D.0. pH ivity Alkalinity Hardness Water Trans. Phosphate
(m) (°c) (mg/1 (u_mho) (mg/1) (mg/1)  Toler (m) _ (ug/1)

0 {19.3 ] 9.7 [ 7.4] 88 XVl | 3.5

1 19.3 | 9.7 '

2 119.2 1 9.7

3 118.819.7 1 88 39 40 14
4 118.0 { 9.0

5 (16.9 | 8.2

6 {15.0 | 4.0

7 113.0 | 1.6 ’

*Conductivity adjustfed to standprd 25°C is 99 umhos.

-

Remarks: Equipment used: D.0. & Temp. - YSI b7 meter, Conduct1v1tyv- YSI: SCT 335
Meter; pH-Hach 17F & Markson 88 Meter; Water.ColorgZiForels dley:

~ Water Tpransparency - 20.cm Secchi Disc; A1ka11n1ty ach#

Hardness - Hach HA-DT.
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Table 7. KENAT FISHERY RESOURCES STATION
ALASKA FISHERY RESOURCES PROGRAM
U.S. FISH AND WILDLIFE SERVICE

Water Analysis Data Sheet

Study Remote & Roadside lake Study, Kenai NWR, 1983-84
Water Body Bird Lake Survey Date/Time .8-23-83/1335

Lake Locat1on (Latltude) N 607 587 25" (Longitude) -.W T150° 24 30“

- Code No. Surve_y Crew rriedersdorff, Jakubas

. Cloud Cover l%i 85 W1nd@(mp_7 5-10° A1r Temp (°c) 125 175 Chop (1n) 70 }‘%'
Stat1on B - , _ —

.'.“.'-

.Sample Water : Conduct- - Total - Total - MWater- Total

Depth Temp. -D.0. pH  dvity Alkalinity Hardness Water Trans. Phosphate’
S man T me) g/ (mg/1) - Toler (m) | (ua/1)

| 0 | 16.2] 9.5 ] ‘ 35

1 16.21 9.5 ]

2 16.21 9.4

3 16.0] 942

4 16.0| 8.8

5 16.0 ] 8.3

6 15.8 | 8.0

7 | 15.5] 4.7 '

L it . s
N ':‘.'yl ‘.’2:;'

- Remarks: “dzFquipment used: D.0] & Temp. - YSI 57 Meter;
Lo gecchi Disc ps§0ccasional rain. ¢

3
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Table 8. KENAI FISHERY RESOURCES STATION
ALASKA FISHERY RESOURCES PROGRAM
U.S. FISH AND WILDLIFE SERVICE

Wildlife Data Sheet

Study Remote & Roadside Lake Study, Kenai NWR, 1983-84

Water Body Bird Lake Survey Date/Time  8/22-24/83
Lake Location (Latitude)N 60° 58' 25" (Longitude)W 150° 247 307
Code Number Survey Crew Friedersdorff, Jakubas
Animal Common _ Sex Animal Verifi- Habitat
-Class Name Number ~ M-F-U  Assoc. cation Type
Birds
Waterfowl Northern Pintail 8 J+ 0-1-7-  Brood Sight Water
Mallard 1 0-1-0 Single Sight Water
Unid. Ducks 4 0-0-4 . Single/Pair Sight Water
‘Common Loon 3 J+ 1-1-1  Brood Sight Water
Red-necked Grebe 4 J+ 0-0-4 Single/Pair Sight Water
Passerines Rusty Blackbird 12 0-0-12 Flock Sight Flight
Savannah Sparrow 1 0-0-1 Single Sight Bog
Black-capped Chickadee 1 0-0-1 Singlé Sight MB,BS
Mammals :
Big Game Unid. Bear - - Single Feces -
Moose 2 0-1-1 Cow/Calf Sight -
Furbearers Muskrat 1 0-0-1 Single Sight -
Beaver 1 0-0-1  Single Sight Water

w

M=Male; F=remale; U=Undetermined; J=duvenile; J+ = Includes Juveniles
MB=Mature Birch; BS=Black Spruce ,
Remarks: One active and one inactive beaver:lodge on-lake.
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RECREATIONAL USE

Recreational uses of Bird Lake include fishing, wilderness camping, and
wildlife viewing. During our survey a party of five people, flown in

by Rust's Flying Service, were using the tent camp facility. Tent camp
records for 1982 indicate around 300 people used the tent camp. According
to representatives of the flying service, fishing is generally good for
rainbow trout.

FISHERY RESOURCE SUMMARY

Our fishery survey found a moderately high abundance of rainbow trout (CPUE
0.88) in the lake. Threespine stickleback and slimy sculpin were also present
as forage species. Although most of the rainbow trout were found to be four
years and older, several juvenile trout were captured. Young trout were also
seen in the lake and outlet stream. This indicates successful spawning 1is
occurring, and recruitment of younger age classes is taking place. The outlet
stream, despite the presence of the beaver dam, appears to provide some rainbow
trout spawning habitat and allow passage of fish during high water. Sport
fishing pressure is estimated to be low to moderate. Dissolved oxygen Tlevels
were generally good for fish. Lake water fertility was Jow to moderate, and
other water quality parameters were within acceptable 1imits. Bird Lake is
considered to havé the potential to support a moderately high yield rainbow
trout sport fishery.
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DOLLY VARDEN LAKE

INTRODUCTION

Three fishery surveys of Dolly Varden Lake were conducted on June 7-8,
August 2-3, and September 26-27, 1983. Additjonal water quality data
were gathered on July 13, 1983. Table 1 summarizes Dolly Varden Lake
findings.

PHYSICAL FEATURES

Dolly Varden Lake is located in the north central section of the Kenai
National Wildlife Refuge (NWR) at latitude 60° 42' and longitude 150° 46'.
Approximately 750 acres make up the lake's watershed. There is an inter-
mittent stream connecting Dolly Varden Lake to Anertz Lake during high

water periods. Aerial photos further indicate a northerly drainage pattern
from Anertz Lake to Cashka Lake thence a stream-floodway combination west

and north 1.2 miles to the Swanson River. Relief patterns on U.S. Geological
Survey Map (C-3) confirm this drainage pattern, but show no stream connections
between the three lakes and the Swanson River. Predominant terrestrial
vegetation consists of a mixed forest of paper birch, white spruce, black
spruce, and quaking aspen. Alternative "C" of the draft Kenai NWR Compre-
hensiye Conservation Plan (USFWS 1983) divides the lake into the Intensive
and Traditional Land Management Categories. The lake has a surface area of
242 gcres, a volume of 7,540 acre feet, and is at an elevatjon of 240 feet.
The lake is relatively deep with a mean depth of 31 feet and a maximum depth
of 95 feet (Table 1 and Figure 1).

Lake water level is maintained by springs, runoff, and intermittent streams.

Two small inlet streams, shown by U.S. Geological Survey Map Kenai (C-3) on

the southwest and -southeast sides of the lake, were not evident during our
suryey and are not shown on the report map. The seasonal stream at the north
end of the lake which connects to Anertz Lake was reported by Kubik and Reynolds
(1960) as a "slough" flowing between one and five cubic feet per second. During
our three surveys, this intermittent stream had no flow. However, we believe
the stream provides periodic access for rainbow trout immigration to Dolly _
Yarden Lake. There are abundant rocky shoals around the lake capable of . .-
supporting char spawning. - S

Swanson River Road provides direct automobile access to the lake.  -Récreational &
facilities include multiple camping sites, fire pits, a water well, outhouse,
parking areas, and a concrete boat ramp. UENOUSS

FISH -

Dolly Varden/Arctic char, rainbow trout, threespine stickleback, and coast- - %'
range sculpin were captured in the lake during the three 1983 fish surveys
(Tables 2,:3,-and 4). Char was the dominant game fish with catch abundanc
ranging from low to moderately high. Catch per unit effort (CPUE) for char
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- U.S. FISH AND HILDtiFE SERVICE

Table 1.
able Lake Survey Summary

7-13-83 Water Qual
6/7-8-83, 8/2-3/83 Fis

Water Body Dolly Varden Lake Survey Date(s) 9/26-27/83

1.

Location: Refuge Kenaj NWR T 7N R 9 S 12
[atitude N 60° 4727 757 Longitude W 150° 46' 50" | Map. Ref. Kenai C-3

Physical Data: Surface Area 242 Ac. Max. Depth 95 Ft. Mean Depth 31 Ft.

Volume 7,540 Ac. Ft. Water Color  Medjum Green Water Trans 43 Ft
Drainage Area 750 Ac. - Inlets (cfs) No inlet streams were visible -
during our suryeys. - . . :

Outlets (cfs) TRere is one outlet stream at the north end of the lake. It-had no

" flow during our surveys, but connects to Anertz Lake during high water pewdods.

Spawning Habitat Rainbow trout are believed to immigrate from the Anertz Lake area.
There are extensive rocky shoals in the lake-to support char spawning.

Access There is direct automobile access from Swanson River Road

Water Quality: D.0. 13.2-4.3 mg/1 _ Temp. __16,9-4.2°C Cond. 34 umhos @ 25°C
pH 7.1 Alk. 17 mg/1 Hard. 28 mg/] Phos. 6 uq/1

KjeTdahT N _0.19 mg/1 MEI _3.6 SDF _1.98 - Pollution None

Fish Species: (Abundance, H/M/L, Introduced) _ Dolly Varden/Arctic char (M-H)
rainbow trout (L), threespine stickleback (H), coastrange sculpin -
' Total -Species__4

Management History: " Previous fishery surveys by ADF&G and 'FWS found Dolly Varden/
“Ayctic char, rajnbow trout, stickleback and sculpin in the Take. A 1976 FWS survey
~Found & high abundance of char and low abundance of rainbow trout. Gammarus were
introduced to the Take in 1976 to aid the food chain. Recommendations wéere made by
—the FWS To inform the anglers about the char sport fishery.

Current Fishery Status: Dolly Varden Lake currently contains a moderately high
sbundance of char (CPUE (.81) and low abundance of rainbow trout (CPUE 0.04).
“Forage species include threespine stickleback (CPUE 0.57) and coastrange sculpin

{CPUE U.48].

Vegetation : Aquatic _plant families - sedge (4 Sp.), harsetail (1°Sp ), bur

~reed (1 Sp.), buckwheat (1 Sp.), water 1ily (1 Sp.), niandweed (2 Sp ). primeose .
1Sp.)._ ' - ’ ' "< Coverage % 10 T

Terrestrial _Jerrestrial vegetation consists primarily of a mixed mature forest

of paper birch, white spruce, black spruce, and quaking aspen-.

~—
1Y

Wildlife:  Waterfowl (2 Sp.), terns (1 Sp.), passerines (10 Sp.), mammals (2 Sp.)

Recreation: Camping, wildlife viewing, fishing, hunting, boating.

Facilities Multiple campsites, picnic tables, fire pits, outhouse; water well,-
and concrete boat ramp. » . :

Survey Crew: Friedersdorff and Jakubas
57
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Figure 1. DOLLY VARDEN LAKE
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Table 2: ~ KENAI FISHERY RESOURCES STATION
. ' ALASKA FISHERY RESOURCES PROGRAM
U.S. FISH AND WILDLIFE SERVICE

—

Summary Fish Catch and Effort Data

Water Body Dolly Varden Lake Code No. Survey Date 6/7-8/83
o Average : : Fish CPUE
Gear & Catch  Fishing Amount Mesh - Fish Species Total 1000 Net Trap
Category Time Gear Size ‘ Fish Sex sq.ft.hrs. Hour Hour
(hrs.) (Sq.Ft.) (In.) ’ , Number M-F-U L A ‘
8 Gi11 Nets 26 1280 1;0 : Dolly Varden/A. Char 3 1-1-1 0.09 N/A N/A
. 1280 2.0 Dolly Varden/A. Char 78 8-28-42 2.34 N/A N/A
Rainbow Trout 2 0-0-2 0.06 N/A N/A
- 1280 2.5 Dolly Varden/A. Char 20 1-1-18 0.60 N/A N/A
1280 . 3.0 Dolly Varden/A. Char 4 2-1-1 0.172 N/A N/A
v . 1280 4.0 Rainbow Trout 1 0-0-1 0.03 N/A N/A
By Species 26 6400 ATl Dolly Varden/A. Char 105 12-31-62  0.63 0.51 N/A
' Rainbow Trout 3 0-0-3 0.02 0.01 N/A
= Total Fish 26 6400 AT A11 Species 108 12-31-65  0.65 0.52  N/A
18 Minnow Traps 28 NA L N/A Threespine Stickleback 289 0-0-289 N/A ° N/A 0.57
S -'._ Coastrange Sculpin 113 0-0-113 N/A N/A 0.22
Total Fish 28 N/A N/A A11 Species 402 ~  0-0-402 N/A ~ N/A - 0.80
TiLuSeine | N/A N/A N/A Threespine Stickleback 53  0-0-53 N/A© . N/A /A
o L o Coastrange Sculpin 4 0-0-4 N/A- - N/A N/A
R B v a i [ . L. D
Total Fish o NAA D NAL /A - A1l Species 57 0-0-57 ' o N/A . N/A




Table 3.. ' KENAT FISHERY RESOURCES STATION

ALASKA FISHERY RESQURCES PROGRAM
U.S. .FISH AND WILDLIFE SERVICE

' Summary Fish Catch and Effort Data

Water Body Dolly Varden Lake Code No. Survey Date 8/2<3/83
T Average - Fish CPUE
Gear & Catch  Fishing Amount Mesh Fish Species Total 1000 Net Trap
Category Time Gear Size Fish Sex sq.ft.hrs. Hour Hour
(hrs.)  (Sq.Ft.)  (In.) ' Number M-F-U g S
8 Gill Nets 24 1280 1.0.  Dolly'Varden/A. Char . 1 1-0-0 0.03 N/A N/A
' 1280 2.0 Dolly Varden/A. Char 11 2-7-2 0.36 N/A N/A
' Rainbow Trout 7 2-5-0 0.23 N/A N/A
1280 2.5 Dolly Varden/A. Char 6 3-2-1 0.20 N/A N/A
1280 3.0 . - 0 - 0.00 N/A N/A
‘ L 1280 4.0 - 0 - 0.00 N/A N/A
By Species 24 6400 Al Dolly Varden/A. Char 18 6-9-3 0.12 .  0.09 N/A
1 | Rainbow Trout 7 2-5-0 0.05 0.04 N/A
Total Fish 24 6400 A1l A11 Species 25 8-14-3 0.16 0.13 N/A
18 Minnow Traps 25 N/A N/A Threespine Stickleback 16 0-0-16 N/A N/A 0.04
B Coastrange Sculpin 159 0-0-159 _N/A .. N/A 0.35 ,
Total Fish 25 - NA N/A ~ ATT Species 175 0-0-175  N/A N/A 0.39 '
Seine N/A N/A - N/A Threespine Stickleback & 0-0-4  N/A . N/A N/A
o P : S Coastrange_Sculpin 5 "0-0-5 | N/A - N/A N/A
Total Fish CN/A D N/A N/A ATT Species 9 '~ 0-0-9 N/A N/A N/A
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Tame 4,

KENAT FISHERY RESOURCES STATION
ALASKA FISHERY RESOURCES PROGRAM
U.S. FISH AND WILDLIFE SERVICE

Summary Fish Catch and Effort Data

9/26-27/83

‘Water Body Dolly Varden LakeCode No. Survey Date
o Average -. < | | Fish CPUE

Gear & Catch  Fishing  Amount  Mesh - Fish Species . Total 1000 . Net Trap
. Category “Time ~ Gear . Size- ‘ : Fish Sex sq.ft.hrs. Hour Hour
‘ (hrs.) (Sq.Ft.) (In.) Number  M-F-U B ‘ ‘
8 GiT1 Nets 25 .1280 1.0 Dolly*Varden/A. Char 2 0-0-2 0.06 - N/A N/A
' 1280 2.0 Dolly Varden/A. Char 112 25-64-23 3.50 N/A N/A
1280 2.5 Dolly Varden/A. Char 36 12-16-8 1.13. N/A N/A

: : Rainbow Trout 3 0-2-1 0.09 N/A N/A

1280 3.0 Dolly Varden/A. Char 9 3-4-2 0.28 N/A N/A

Rainbow Trout 3 1-1-1 0.09 N/A N/A

S 1280 4.0 Dolly Varden/A. Char 3 1-0-2 0.09 N/A N/A

By Species 25" 6400 AT Dolly Varden/A. Char 162 41-84-37 1.01 0.81 N/A
, ' Rainbow Trout 6 1-3-2 0.04 0.03 N/A
Totaﬁ Fish 25 6400 ATl A1l Species 168 42-87-39 1.05 0.84 N/A
18 Minnow Traps 25 N/A N/A Threespine Stickleback 40 0-0-40 N/A N/A 0.09
I A 4 : . Coastrange Sculpin 214 0-0-214 N/A N/A 0.48
Total Fish - 25 N/A e NJA A1l Species 254 °  0-0-254 N/A .. N/A  0.56




was 0.51, 0.09, and 0.81 fish per net hour for June, August, and September
respectively. During August, when surface water temperature was near 20°C
(68°F), no char were captured in floating nets. Throughout the year char

were consistently more abundant in deep set nets than floating nets. Nets
fished below 30 feet, where water temperatures were 10°C (50°F) or cooler,-

had char CPUE's of 1.01, 0.25, and 1.25 during June through September. Our
data indicated that char were found mostly in water temperatures of 10°C (50°F)
or cooler and remained in this temperature range during our three surveys.

Rainbow trout abundance was Tow with CPUE's of 0.01, 0.04, and 0703 fish per - .
net hour for June, August, and September. A1l except two of ‘the ‘rainbow trout %.:
were taken in floating nets indicating their preference for the warmer water |

temperatures near the lake's surface. T g :

Threespine stickleback were found in moderately high abundance from minnow
traps during June at a CPUE of 0.57 per trap hour. Coastrange sculpin were
most abundant in September at a CPUE of 0.48. A total of eight gill nets
and 18 minnow traps were fished during each survey to determine fish
abundance. Seining was employed to find additional fish species.

During the year rainbow trout had a mean fork length of 13.2 inches (335mm)
varying from 8.9 inches (225mm) to 19.3 inches (490mm).  “Their weights

averaged 1.1 pounds (507 g) and ranged from 0.3 pounds (115 g) to 1.9 pounds
(880 g). During’the sampling period the mean condition factors of the rainbow
trout steadily increased from 0.94 in June, to 1.31 in August, and 1.50 1in
September (Tables 5, 6, and 7). Trout ranged in age from four to nine years
(Table 8). Average annual growth of rainbow trout, back calculated from scales,
was 2.1 inches (54mm) per year. ;

Dolly Varden/Arctic char captured in gill nets had a mean fork length of

11.8 inches (299mm) and varied from 9.3 inches (235mm) to 17.9 inches (455mm) .
Their weight mean was 0.7 pounds (304 g) varying from 0.1 pounds (50 g) to
2.6 pounds (1,200 g). Mean condition factors changed very 1ittle between
spring and fall being 1.05 in June, 1.03 in August, and 1.08 in September.

AQUATIC VEGETATION

Aquatic vegetation in the lake was sparse and largely confined to the
shoreline and shallow areas. Yellow pond 1ily, horsetail, and sedges-were
the dominant emergent and floating vegetation, while chara was the major
submergent ?1ant. Approximately 10 percent of the lake was covered, by.aquatic
plants. A 1ist of aquatic species identified is in Table 9 with .locations 5
plotted on Figure 1. ' R

WATER QUALITY

The main water quality survey was accomplished on July 13, 1983, .with
additional dissolved oxygen-water temperature profiles taken in August b8
and September. Lake water fertility was classified as Tow at 17 mg/l:using .

a classification based on alkalinity Tevel (MacKenthun and Ingram}1967) '

L B
CIAREY 4
:"—‘.?*—f'- AR
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Table 5,

89

FISH LENGTH, WEIGHT, AND CONDITION SUMMARY
Dolly Varden Lake - June 7, 1983

FISH LENGTH BY MESH SIZE

.89

Mesh F. Length F. Length F. Lengtn
Gear Species Size Sample Mean SD* Range
(in) No. (mm) (mm) (mm)
8 Gill Nets Rainbow Trout 2.0 2 228 3.54 225 - 230
4.0 1 490 - 490 - 490
Dolly Varden/Arctic 2.0 74 284 27.2 235 - 365
Char 2.5 20 328 36.5 240 - 425
3.0 4 383 40,1 325 - 410
FISH WEIGHT BY LENGTH CLASS
Length Weight Weight Weight
Gear Species Class Sample Mean SD Range
(mm) No. (g) (9) (g)
8 Gill Nets Rainbow Trout 201 - 250 - 2 118 3.54 115 - 120
457 - 500 1 490 - 490 - 490
Dolly Varden/Arctic 157 - 200 2 53 3.54 50 - 55
v. Char 201 - 250 3 180 8.66 170 - 185
251 - 300 31 224 - 34.0 170 - 315
301 - 350 18 325 50.2 255 - 425
351 - 400 2 525 99.0 455 - 595
401 - 450 -2 798 38.9 770 - 825
_ FISH CONDITION (K) BY LENGTH CLASS
Length Class Sample Condition . Condition Condition
Gear Species (mm) No. Mean SD Range
8 Gill Nets Rainbow Trout 207 - 250 2 1.00 -~ : 0.01 0.99 - 1.01
457 - 500 1 ;0.81 - 0.81 - 0.81
Dolly Varden/Arctic 151 - 200 2 1.37 0.04 1.34 - 1.40
phar 2071 - 250 =3 1.18 0.09 1.09 - 1.26
251 - 300 37 1.05 0.09 0.89 - 1.23°
307 - 350 18 0.98 0.05 0.90 - 1.08
351 - 400 2 1.01 0.04 0,98 - 1.04
401 - 450 2 1.10 0.14 1.00 - 1.20
Totals Rainbow Trout A1l 3 0.94 0.11 0.81 - 1.01
Dolly Varden/Arctic Char  All 58 1.05 0.1 0 - 1.40

ine et e
BRI el
LI o, L

*Standayrd Deviation

o
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Table 6. FISH LENGTH, WEIGHT, AND CONDITION SUMMARY
Dolly Varden Lake - August 2, 1983

FISH LENGTH BY MESH SIZE

Mesh F. Length F. Length F. Length
Gear Species Size Sample Mean . SD* Range
(in) No. (mm) (mm) (mm)
8 Gil1 Nets Rainbow Trout 2.0 7 319 58.4 240 - 415
Dolly Varden/Arctic 1.0 1 270 - 270 - 270
Char 2.0 10 292 22.9 ‘ 270 - 345
2.5 6 318 15.4 305 - 345
. FISH WEIGHT BY LENGTH CLASS :
g Length Weight Weight Weight
Gear Species Class Sample Mean SD Range
(mm) No. (9) (9) (9)
8 Gill Nets Rainbow Trout 201 - 250 1 160 - 160 - 160
251 - 300 .2 293 17.7 280 - 305
o v 307 - 350 2 468 81.3 410 - 525
o 351 - 400 1 670 . - 670 - 670
401 - 450 ] 880 . - 880 - 880
Dolly Varden/Arctic 251 - 300 8 224 20.7 190 - 260
Char 301 - 350 6 349 57.8 270 - 435
FISH CONDITION (K) BY LENGTH CLASS
Length Class Sample Conditio Condition Condition
Gear Species (mm) No. Mean - SD Range
8 Gi1l Nets Rainbow Trout 201 - 250 ° 1 1.16 - 1.16 - 1.16
251 - 300 2 1.35 7.07 1.34 - 1.35
3071 - 350 2 1.33 <001 1.25 - 1.40
' 357 - 400 1= 1.44 0.11 1.44 - 1.44
401 - 450 1 1.23 - 1.23 - 1.23
Dojly Varden/Arctic 251 - 300 8 1.03 0.09 0.90 - 1.18
Char 301 - 350 6 1.04 0.10 0.91 - 1.17
Totals . b . Rainbow:Trout . A1l 7 1.31 0.10 1.16 - 1.44
P -:.Dolly Varden/Arctic Char ATl 14 1.03 - 0.70 - 0.90 - 1.18

*Standard Deviation

ay o -



09

Table 7.

FISH LENGTH, WEIGHT, AND CONDITION SUMMARY
Dolly Varden Lake - September 26, 1983

FISH LENGTH BY MESH SIZE

Mesh F. Length F. Length F. Length I
Gear ‘ Species "Size Sample Mean SD* Range
(in) No. (mm) (mm) (mm)
8 Gil1 Nets Rainbow Trout 2.5 2 360 28.3 340 - 380
3.0 2 393 3.54 390 - 395
Dolly Varden/A. Char 2.0 102 284 21.2 240 - 360
2.5 33 . 322 28.1 280 - 385
3.0 9 384 32.8 345 - 455
4.0 1 345~ - 345 - 345
FISH WEIGHT BY LENGTH CLASS
Length Weight Weight Weight
Gear Species Class Sample Mean SD Range
(mm) No. (q) (g9) (9)
8 Gil1 Nets Rainbow Trout 3071 - 350 1 745 - 745 - 745
351 - 400 3 800 18.0 780 - 815
- D. Varden/A. Char 201 - 250 1 190 - 190 - 190
257 - 300 54 232 37.8 160 - 330
301 - 350 27 381 86.5 270 - 585
351 - 400 10 598 59.2 525 - 725
451 - 500 1 1200 - 1200 - 1200
FISH CONDITION' (K) BY LENGTH CLASS
Length Class Sample Condition Condition Condition
Gear Species (mm) No. Mean : SD Range
8 Gi11 Nets Rainbow Trout 301 - 350 S 1.90 - 1.90 - 1.90
351 - 400 -3 1.37 ; 0.10 1.31 - 1.49
D. Varden/A. 201 - 250 1 1.22 - 1.22 - 1.22
Char 251 - 300 54 = 1.04 0.13 0.82 - 1.70
' ) 301 - 350 27 1.12 0.16 0.95 - 1.63
351 - 400 10 1.16 0.08 1.00 - 1.28
451 - 500 1 1.27 - 1.27 - 1.27
Totals Rainbow Trout A1l 4 1.50 0.28 1.31 - 1,90
D. Varden/A. Char A1l 93 1.08 0.14 0.82 - 1.70

*Standard Deyiation



Table 8. AGE-GROWTH* OF RAINBOW TROUT
Dolly Varden Lake, 1983

Year Fork Length (FL) in Millimeters at Annulas Formation Capture
Class | No. I ! 111 1V v VI VII VIII IX FL
1979 3 47 96 143 193 232
1978 1 52 100 142 185 242 285
1977 4 42 81 125 177 235 . 287 327
1976 5 36 77 118 ‘165 222 277 336 388
1975 A
1974 1 38 66 113 159 206 281 337 403 455 492
Total No. 4 14t 14 4 1110 6 ] 1
Ave. FL (mm) 41 83 127 175 227 281 336 403 455

~

!Ave. FL (in) 1.6 3.3 5.0 6.9 8.9 11.1 13.2 156.9 17.9

*Not corrected for léngth at scale formation
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Table 9.

DOLLY VARDEN LAKE
ASSOCIATED VEGETATION

AQUATIC VEGETATION

Class Symbol Common Name Scientific Name

. {Emergent Crh sedge Carex rhynchophysa
Emergent Cunid. sedge Carex sp.
Emergent CR sedge Carex rostrata
Emergent HFT horsetail Equisetum fluviatile
Emergent SR spike rush - Eleocharis palustris
Emergent TL tufted Joosestrife Lysimachia thyrsiflora
Floating BR bur reed Sparganium angustifolium
Floating SW water smartweed Polygonum amphibium
Floating YPL yellow pond 1ily Nuphar polysepalum
Submergent PG pondweed Potamodeton gramineus
Submergent PR pondweed Potamogeton perfoliatus

WETLANDS VEGETATION
Class Symbol Vegetation:Reference
Scrub-shrub  PSS4/18B National WetLands Inventory (Kenai)
TERRESTRIAL VEGETATION

Class Symbo] Common Name Scientific Name
Trees BS black spruce Picea mariana
Trees CW cottonwood Populus balsamifera
Trees 1B immature paper birch  Betula papyrifera
Trees IS immature white spruce Picea glauca
Trees MB mature paper birch Betula papyrifera
Trees MS mature white spruce Picea glauca
Trees QA quaking aspen Populus tremuloides
Trees W willow Salix sp.
Shrubs A alder Alnus sp.
Shrubs SG sweet gale’ Myrica gale
Shrubs W willow Salix sp.
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Water pH was near neutral at 7.1. Conductivity was 34 umhos at 25°C, total
hardness 28 mg/1, phosphorus 6 ug/1, and Kjeldahl nitrogen 0.19 mg/1. Water
color was medium green, and Secchi disc water transparency was 43 feet. The
lake had a Morphoedaphic Index of 3.6 and Shoreline Development Factor of
1.98. .

The Take was thermally stratified in July with the thermocline occurring between
20 and 36 feet. The September survey indicated the lake was close to fall
overturn since nearly uniform water temperatures prevailed between the surface
and bottom.. During July dissolved oxygen levels were generally high throughout
the entire water column (Table 10). At this time dissolved oxygen was slightly
supersaturated from the surface down to 36 feet with a low dissolved oxygen -+
concentration of 4.3 mg/T (31 percent saturation) at 92 feet. Tables 1, 17,

and 12 give additional water quality data.

MANAGEMENT HISTORY

Dolly Varden Lake was first surveyed by the Alaska Department of Fish and
Game (ADF&G) in 1960 (Kubik and Reynolds 1960). They reported the presence
of Arctic char, rainbow trout, stickleback, and sculpin. They also noted
two small inlet streams on the southeast side of the lake and a small sTough
running to Anertz Lake. They reported these streams to be flowing between
one and five cubic feet per second. ‘ :

The U.S. Fish and Wild1ife Service (FWS) made a series of gill net fish
surveys between 1974 and 1976. The June 13-26, 1974, survey yielded 15
Dolly Varden at a CPUE of 0.14 char per net hour. The second survey on

June 26, 1975, captured 14 Dolly Varden for a CPUE of 0.20./ These char

were found to be 2, 3, and 4 years old. A creel survey during this period
found sport fishing on Dolly Varden Lake to have a relatively low yield of
0.07 char per hour. Moreover, plankton productivity was estimated to be Tow,
and a recommendation was made to introduce Gammarus into the lake to aid the
- food chain. About 2,000 Gammarus were transported ffom Bernice Lake and
released in Dolly Varden Lake on September 12, 1975 (Crateau, 1975).
In the third fishery survey accomplished on June 1-2, 1976, a total of 78
Dolly Varden and one rainbow trout were captured for respective CPUE's of
1.08 and 0.01 fish per net hour. The mean fork length of the char was

10.5 inches (267mm) and mean weight was 0.6 pounds (250 g). Age classes of
the char were 3 to 5 years. The single rainbow trout was 17.1 inches (435mm)
fork Tength and weighed 2.0 pounds (910 g). It was aged at 5 years.

The increase in char abundance during this third survey, according to
Crateau (1976), was.due to the survey being conducted earlier in the year
plus sampTling in the larger sub-basin as opposed to earlier sampling in the
smaller lake sub-basin. Based upon these new results, Fish ahd Wildlife
Service biologists recommended: (1) further survey in Dolly Varden Lake be
d{scontinued for five years; (2) no rehabilitation or enhancement projects
be initiated; (3) inform the public that an adequate fishery presently
ex1sts which can be successfully fished in the early spring or deeper water
during the summer; and (4) inform interested anglers the Targer lake sub-basin
lends {tself to a greater degree of fishery success. No further management
measures are known to have been implemented on the Jake.

63



Table 10. KENAI FISHERY RESOURCES STATION
ALASKA FISHERY RESOURCES PROGRAM
U.S. FISH AND WILDLIFE SERVICE

Water Analysis Data Sheet

Study Remote & Roadside lake St i %EP 1983-84

Water Body _ngjly Varden take §u%vey %ate ime _ 7.13.83/1330

Lake Location (Latitude) N gQ° 42' 25" (Longitude) i 150° 4g' 50"

Code No. Survey Crew Friedersdorff, Jakuba i

Cloud Cover (%) 0  Wind (mph) __15 _ Air Temp (°C)16.4 Chop (in)_g-12
Station :

Sample Water Conduct- Total Total . “Water Total ‘t
Depth  Temp. D.0. pH ivity Alkalinity Hardness Water Trans. Phosphate
(m) (°C§ (ing/1 (u mho) (mg/1) ~ (mg/1) _ Color _ (m) (ug/1)
0 | 16.9|11.1 (7.1} 29 17 28 X 13 b
1 | 16.9|11.2 | ’ |
2 16.9111.3 '
3 16.8 111.2
s | 168112 JI
5 16.8 | 11.2
6 | 16.8[11.2 , ll
7 14.9 |12.5
8 | 12.0 113.0 '
9 9.2 113.2 ‘
10 8.0 [13.2
11 7.0 113.1 *Conductivity corredted to 25{C is 34 umhos. !
12 6.3 {12.6 :
13 5.6 112.0
14 5.5 {11.8 30 28
15 5.3 {11.6 '
16 5.1 9.2
17 5.0} 9.6
18 5.01 9.4 - . l’
19 4.9 | 9.0 1'
Remarks:
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Table 10. KENAI FISHERY RESOURCES STATION
Continued ALASKA FISHERY RESOURCES PROGRAM
U.S. FISH AND WILDLIFE SERVICE

Water Analysis Data Sheet

Study Remote & Roadside Lake Study. Kepai NWR, 1983-84

Water Body _Dolly Varden Lake ‘Survey Date/Time _ 7-13-83/1330
Lake Location (Latitude) N 60° 42" 25" (Longitude) Y 15Q° 46' 5Q" °
Code No. Survey Crew - Friedersdorff, Jakubas

Cloud Cover (%) O Wind (mph) 15 Air Temp (°C)16.4 Chop (in)_g-12
Station ‘ ' R :

Sample Water Conduct- Total Total “Water Total
Depth  Tem pH  dvity Alkalinity Hardness Water Trans. Phosphate

(i) (°C§‘ (mg/1 (u_mho) (ng/1) ~ (mg/1) _ CToler  (m) (wg/7)
20 S

~

21

22

23

24

25

26

27

D.0
mg/
8.6
8.2
8.0
7.8
7.6
7.6
7.4
7.2
4.3

[V I BV O SN I N I S
lolalojololwl|lw o

28

!
'
4
J'
3
R
)

-

Remarks: Equipment used: D.0. & Temp. - YSI 57 Meter; Conductivity - YSI SCT-3
Meter; pH-Hach 17F & Markson 88 Meter; Water Color- - Forel-Ule Scale;
Water Transparency - 20cm Secchi Disc; Alkalinity - Hach AC-DT;
Hardness - Hach HA-DT.
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Table 11. - KENAT FISHERY RESOURCES STATION
ALASKA FISHERY RESOURCES PROGRAM
U.S. FISH AND WILDLIFE SERVICE

Water Analysis Data Sheet

Study Remote & Roadside Lake Study, Kenai NWR, 1983-84

Water Body Dolly Varden Lake Survey Date/Time 8-3-83/1545
Lake Location (Latitude) N 60° 42" 25" (Longitude) W 150° 46' 50"
Code No. Survey Crew Friedersdorff, Jakubas

Cloud Cover (%) . O Wind (mph) 0-5  Ajr Temp (°C) 21.0 Chop (in)_2.0 -
Station o

Sample Water Conduct- Total . Total "Water Total
Depth  Temp. D.0. pH dvity Alkalinity Hardness Water Trans. Phosphate 1
(m)  (°C) (mg/1 (u_mho) (mg/1)  (mg/1)  Coler _ (m) (ug/1)
0 |19.8] 10.0 : 11.0 -
1 {19.5 | 10.2] . !
2 119.0 | 10.2] .
3 [18.9 ] 10.2
4 [18.3 | 10.4 '
5 |18.2 | 10.4| .
6 | 18.0 | 10.4 , '
7 117.5 | 10.4
8 | 14.0 | 12.0
9 | 11.2 | 12.6]- ) l
10 | 9.0 | 12.6
11 7.5 | 12.6 l
12 | 6.9 | 12.4
13 | 6.2 | 12:0 l
14 | 6.0 | 11.4 : ;
15 | 5.5 | 10.4 j
16 | 5.1 9.8 !
17 | 5.0 9.2 '4
18 | 5.0 | 8:4 - '
19| 48] 7.9
Remarks: ‘ é
!



Table 11 KENAI FISHERY RESOURCES STATION
Continued ALASKA FISHERY RESOURCES PROGRAM
’ U.S. FISH AND WILDLIFE SERVICE

Water Analysis Data Sheet

Study Remote & Roadside Lake Study, Kenai NWR,. 1983-84
Water Body Dolly Varden Lake Survey Date/Time 8-3-83/1545 .
Loke Location (Latitude) N 60° 42" 25"  {Longitude) W 150° 46" 507
Code No. Survey Crew ~ Friedersdorff, Jakubas S
Cloud Cover (3)__ U Wind (mph) 0-5__ Air Temp (°C)21.0 Chop (in) 2.0
Station i I S L
Sampie Water Conduct- 'Total Total - “HWater - Total
Depth  Temp. D.0. pH dvity Alkalinity Hardness Water Trans. Phosphate

oth T gy T ('mho)  (ng/1) (mg/1) Goler (m) __ (ug/1)

20 4.8 7.4 ' -

21 4.8 | 7.1

22 4.6 6.% :

03 | 4.5 | 6.5 | |

24 4.5 | 6.4 l
]

25 4.5 6.0

26 4.2 | 5.4 ’ , : )

27 4.2 | 5.4 '
o | 4.2 | 5.0 i
— )
| ~-
- |
T ]

Rgmarkst - Equipment used: D.0. & Temp. - YSI 57 Meter; Water Tranépareﬁéygi*ZOcm
Secchi Disc. : - -
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TabTe 12. KENAI FISHERY RESOURCES STATION
ALASKA FISHERY RESOURCES PROGRAM
U.S. FISH AND WILDLIFE SERVICE

Water Analysis Data Sheet

Study - Remote & Roadside Lake Study, Kenai NWR, 1983-84

Water Body Dolly Varden Lake Survey Date/Time 9-27-83/71600
Lake Location (Latitude) N 60° 427 25"  (Longitude) W 1507 467 50"
Code No. Survey Crew Friedersdorff, Jakubas

Cloud Cover (%) 100 Wind (mph) 10-15 Air Temp (°C) 2.0 Chop (in) 6.0
Station : '

Sample Water Conduct- Total Total "Water Total
Depth  Temp. D.O. pH ivity Alkalinity Hardness Water Trans. Phosphate
(m) _(°C) (mg/1 (u_mho) (mg/1) (mg/1)  Coler (m) (ug/1)

0 | 8.5 12.0 8.6 :
1 (8.5 11.8
2 | 8.5 11}6 i
3 18.5 11.31
4 | 8.5 11.3
5 18.5 171.2
6 | 8.5 11.2 ,
7 ] 8.5 11.2
8 | 8.5 11.2
9 { 8.5 11.2
10 | 8.5 11.2
‘11 | 8.5 11.2
12 | 8.5 11.2
13 | 8.5 11.1
14 | 8.2 11.1
15 | 7.1 11.0
16 | 6.0 8.7}
17 { 5.4 8.0
18 | 5.0 7.0 -
19 | 5.0 6.2

Remarks:
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Table 12 KENAI FISHERY RESOURCES STATION
Continued ALASKA FISHERY RESOURCES PROGRAM
U.S. FISH AND WILDLIFE SERVICE

Water Analysis Data Sheet

Study Remote & Roadside Lake Study, Kenai NWR, 1983-84

Water Body Dolly Varden Lake Survey Date/Time S8-27-83/1600

Lake Location (Latitude) N 60° 427 25"  (Longitude) W 150% 46" 50"

Code No. Survey Crew Friedersdorff, Jakubas -

Cloud Cover (%) 100 Wind (mph) 10-T5 Air Temp (°C)_2.U Chop (in) b.U

Station : o o

Sample Water Conduct- Total - Total ‘Water Total

Depth  Temp. D.0. pH dvity Alkalinity Hardness Water Trans. Phosphate
(m) (°C§ (mg/1 (u_mho) (mg/1) T(mg/l) Coler _ (m) (ug/1)

20 5.0 | 5.8 o
21 5.0 | 5.4 '

22 | 5.0 | 5.0

23 5.0 | 0.8

24 5.0 | 0.5

g

Remarks: Equipment-dsed: D.0. & Temp. - YSI 57 Meter; Water Tranéparency - 20cm
Secchi Disc. - -
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WILDLIFE

From June to September many passerine birds were observed. Common Toons,
Arctic terns, plus an unidentified duck in summer plumage were also seen.
Several red squirrels were in the campground, and moose sign was observed .
around the lake. Table 13 Tists wildlife species identified by sight or
sign. :

RECREATIONAL USE

Recreational uses of Dolly Varden Lake include camping, wildlife viewing,
fishing, boating, and hunting. The lake is one of the more popular camping
sites on the refuge. Many of the camping sites have a scenic view of the
lake. Campers were present each time we surveyed the lake. A question
frequently asked by campers was what kind of of fish were in the lake and
how to fish for them. We observed very few anglers during our surveys.
Winter ice fishing is known to take place. No annual fishing pressure data
are available.

FISHERY RESOURCES SUMMARY

Our three fishery surveys indicate that Dolly Varden/Arctic char was the
primary game fish in the Take, and that they are moderately high in
abundance (CPUE 0.81). *Char capture locations show these fish preferred
water temperatures of 10°C (50°F) and cooler and were found mostly in this
temperature range during the survey period. Rainbow trout were low in
abundance (CPUE 0.05) and were found mostly in surface waters. Threespine
stickleback and coastrange sculpin constituted the forage species in the
lake. ‘

Previous surveys by the ADF&G and FWS confirmed the fish species diversity
we found. The 1967 FWS survey indicated a high abundance of char. It
appears the Take has supported a good population of char for a number of
years. We believe factors contributing to the Tow abundance of rainbow
trout include the Tack of suitable spawning area, limited immigration of
trout through the intermittent stream from Anertz Lake, and predation of
young trout by the dominant population of char.

Water quality conditions were within fish tolerance limits. The lake

1s Tow in fertility. Dolly Varden Lake is considered to have.the-potential
to support a moderate]y high yield char and low yield rainbow trout sport
fishery. ' i . : Co
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Table 13. KENAT FISHERY RESOURCES STATION
ALASKA FISHERY RESOURCES PROGRAM

U.S. FISH AND WILDLIFE SERVICE

Wild]ife Data Sheet

Study Remote and Roadside lake Study, Kenai NWR_1983-84
Survey Date/Time  §/7-8/83

Water Body p
Lake Location iﬁat1tude N_60° 42' 25"  (Longitude)y 150° 46' 50"

Code Number — ~  Survey Crew  Friedersdorff, Jakubas

Animal Common Sex Animal Verifi- Habitat
Class Name Number  M-F-U  Assoc. cation Type
Birds

Waterfowl Unid. Duck 1 0-0-1 Single Sight Water
Common Loon 2 1-1-0  Pair Sight Water
Terns Arctic Tern 2 0-0-2  Single Sight Flight
Passerines Ruby-crowned Kinglet Many - - Sound MB,SM
Northern Waterthrush Many - - Sound Shoreline
White-crowned Sparrow Many - - Sound MB , SM
Swanson's Thrush Many - - Sound MB ,SM
Slate-sided Junco Many - - Sight MB,SM
Gray Jay : Many - - Sight BS,MS,MS
Rusty Blackbird 3 0-0-3 - Sight Bog, BS
Yellow-rumped Warbler Many - - Sound -
Alder Flycatcher - - - Sound ~
Tree Swallow - - - Sight Flight
Mammals
Big Game Moose - - - Browse -
Others Red Squirrel] - - Single Sight Campground

M=Male; F=Female; U=Undetermined; J=Jduvenile; J+ =

MB=Mature Birch; SM=Spruce Mix; BS=Black Spruce;
Remarks:

Includes Juveniles
MS=Mature Spruce
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NECKSHORTA LAKE

INTRODUCTION

A fishery survey of Neckshorta Lake was conducted from August 24-26, 1983.
Additional water quality data were gathered on July 20, 1983. Table 1]
summarizes Neckshorta Lake survey findings.

PHYSICAL FEATURES

Neckshorta Lake is located in the northern section of the Kenai National
Wildlife Refuge at latitude 60° 57 and longitude 150° 23'. The lake and
surrounding area were designated as wilderness by the Alaska National Interest
Lands Conservation Act of 1980. Neckshorta Lake has a surface area of 123
acres, g volume of 1,300 acre feet, and {s at an elevation of about 140 feet.

The Take has a mean depth of 11 feet and a maximum depth of 27 feet (Table ]
and Figure 1).

The lake is surrounded by relatively flat terrain with black spruce dominating
the northern end of the lake and white spruce and paper birch becoming more
prominent toward the southern end. A bulrush wetland divides the two sub-
basins making up the Take. Additional emergent wetlands are found along the
western and southern shores. The watershed is approximately 600 acres in area.

The Take's water level is maintained by springs and runoff. A 1969 Alaska
Department of Fish and Game survey indicated there was one intermittent inlet
(probably near the center of the lTake) and one intermittent outlet (probably

at the southern end of the lake). At the time of the State survey, both streams
were flowing less than one cubic foot per second. We found almost no evidence
of these streams, and no flow was occurring. Aerial photos indicate a floodway
from the south end of Neckshorta Lake to a small nearby unnamed lake, thence
another floodway running northwest to Angler Lake. A stream connects Angler
Lake to Kraenberi Lake, and from this Take Seven Egg Creek runs about 9.5 miles
to Cook Inlet. U.S. Geologica] Survey Map Kenai (D-2) shows no stream connections
between Neckshorta, Angler, and Kraenberi Jakes.

Access to the lake is by float plane. The Alaska Floatplane Service formerly
held a Special Use Permit for a fly-in tent camp. They did not renew their
permit in 1981 reportedly due to poor fishing. Although their tent was still
present during our survey, it was removed Tater in the year. There are no
other public facilities on the lake.

FISH

Rainbow trout and threespine stickleback were the only species captured during
the survey (Table 2). Trout abundance was indicated as moderately high with

a catch per unit of effort (CPUE) of 0.50 fish per net hour. The CPUE of
threespine stickleback was moderate at 1.07 fish per trap hour. Six gill nets
and 14 minnow traps were used to determine fish abundance. ~
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TabTle 1. _ U.S. TISH AHD WILDLIFE SCRVICE
Lake Survey Summary

7-20-83  Water Qual.

Mater Body Neckshorta Lake Survey Date(s)  8/24-26/83 Fish
Location: Refuge Kenai NWR . T 1on_ R 6W S _18
Latitude N 60° 57" 50" Longitude W 150° 23' 30" Map. Ref. Kenai (D-2)
Physical Data: Surface Area 123 Ac. Max. Depth 27 Ft. Mean Depth 11 Ft.
VoTume 1,300 Ac. Ft. Hater Color __Green YelTlow Water Trans__ 16 Ft,
Drainage Area 600 Ac. Inlets (cfs) None
Qutlets (cfs) . None at the time of survey. A stream outlet may be present at

w

the south end of the lake during periods of high water.

Spawn%ng Habitat No rainbow trout spawning habitat was Jocated,

Access Aircraft

Water Quality: D.0. 10.0-1.5 mq/1  Temp. 20.0-9.8°C Cond. g6 mhos @_25°C
pH 7.3 ATk. 31 mg/] Hard. 29 mg/1 Phos. 18 ug/1
KjeTdahT N 0.3% mg[] MEI 6.2 SDF  2.22 Pollution  None

T3

i

Fish Species: (Abundance, H/M/L, Introduced) Rainbow trout (M-H), threespine
Stickleback (M).

_ Total Sbecies__ii_._w

Management History: A 1969 fishery survey by the ADF&G found rainhow fraut and
threespine stickleback in the lake. Thev also_indicated that ape infermittent
inlet and one intermittent outlet stream were nresent.__Both of these streams
were reported to be flowing at Jess than one cfs

Current Fishery Status: Our survey indicated a moderately-high abundance of
rainbow trout (CPUE 0.50) and a moderate amount of threespine stickleback (CGPUF
07). LittTe or no recruyitment of young rainbow trout age classes appears to
to_be-takina place. The Take rainbow trout sport fishery is believed tq cupeently

~be in-decTine. g

Vegetation : Aquatic Plant families - gentain (1 Sp.), sedge (2 Sp.), horsetai]
—(I7Sp)T bur reed (1 Sp.J, water 131y (¢ Sp.), pondweed (4 Sp.), musk qrass (1 Sp.),
water milfoil (1 Sp.). crowfoot (1 Sp.) Coverage % 53

Terrestrial The lake is_suﬁpeunded_byumatu&e—ﬁo%es%s_e£~b¥éek~sg%ueé7—paﬁEf————~
birch. and white sprice -

Wildlife: Waterfowl (1 Sp.), raptors (1 Sp.), mammals (3 Sp ) Twa” young-hlack ___
bear were seen in _the near vicinity of the lake.

Recreation: _Fishing, camping, wildlife viewing.
Facilities None
Survey Crew: _ ____Friedersdorff, Jakubas
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Table 2. | KENAT FISHERY RESOURCES STATION
ALASKA FISHERY RESOURCES PROGRAM
U.S. FISH AND WILDLIFE SERVICE

Summary Fish Catch and Effort Data

Water Body Neckshorta Lake Code No. Survey Date  8/24-26/83

Average ‘ Fish CPUE
Gear & Catch  Fishing Amount Mesh - Fish Species Total 1000 Net - Trap
Category Time Gear Size ' Fish Sex  sq.ft.hrs.  Hour Hour

(hrs.) (Sq.Ft.) (In.) Number M-F-U

6 Gill Nets 23 960 1.0 Rainbow Trout 5 0-1-4 0.23 N/A N/A
960 2.0 Rainbow Trout 18 7-5-6 0.82 N/A N/A
960 2.5 Rainbow Trout 14 6-6-2 0.63 N/A N/A
960 3.0 Rainbow Trout 19 8-9-2 0.86 N/A N/A
960 4.0 Rainbow Trout 13 5-6-2 0.59 N/A N/A
Total Fish 23 4800 A1l A1T Species 69 26-27-16  0.63 0.50 N/A
14 Minnow Traps 22 N/A N/A Threespine Stickleback 330 0-0-330 N/A N/A 1.07

Total Fish 22 N/A N/A A1l Species 330 0-0-330 N/A N/A 1.07




Rainbow trout captured in Neckshorta Lake were larger and older than in most
other Takes we sampled during 1983. Mean fork length of the trout was 16.8
inches (426mm) with a range from 14.6 inches (370 mm) to 21.7 dinches (550mm) .
The average weight was 2.2 pounds (1,010 g) and varied from 0.7 pounds (305 g)
to 4.7 pounds (2,125 g). Rainbow trout were growing at an average yearly rate
of 1.9 jnches (49 mm). The youngest trout captured was 4 years old and the
oldest 10 years old. The average fish age was also generally older than other
lakes sampled in 1983. Moreover, we saw no evidence of juvenile rainbow trout.
We hypothesize that the stream providing access for young trout to the lake has
not been active for several years. Apparently there are few, if any, young
trout in the lake at present. Table 3 gives a breakdown of fish weight and
condition by length class. Age and growth of trout is shown in Table 4.

AQUATIC VEGETATION

Aquatic vegetation was widely distributed around the lake with pondweed,
yellow pond 1ily, and bulrush being the dominant vegetation. A thick stand
of bulrush blocked the narrow passage connecting the two Take sub-basins.
About 53 percent of the lake surface area was covered with aquatic plants.
A complete 1ist of aquatic plants identified is given in Table 5.

WATER QUALITY

Water quality parémeters measured during the July survey indicated favorable
conditions for fish. The Jake has Tow to medium. fertility (MacKenthun and
Ingram 1967) with an alkalinity Tevel of 31 mg/1. Specific conductance was

66 umhos at 25°C. " Phosphorus was 18 ug/1 and Kieldahl nitrogen 0.34 mg/1.

The pH was 7.3. Water temperature gradually declined from 20°C at the surface
to 9.8°C near the bottom. During July dissolved oxygen was slightly super-
saturated at 20 feet (Table 6). Lower oxygen levels prevailed near the bottonm.
Water color was greenish yellow, and Secchi disc water transparency was 16
feet. The Jake had a Morphoedaphic Index of 6.2 and Shoreline Development
Factor of 2.22. Additional water quality data are given in Tables 1 and 7.

MANAGEMENT HISTORY

Neckshorta Lake was surveyed by the Alaska Department of Fish and Game (ADF&G)
in 1969 (Howe and Ashmore 1969). They collected rainbow trout and threespine
stickleback. Their sample of 23 rainbow trout had a mean weight of 1.07 pounds
(486 g) and mean length of 13.6 inches (345 mm). Their catch was 0.50 trout
per hour using two experimental gill nets fished for about 24 hours .,

WILDLIFE

WildTife sightings on the lake were Timited. Common loons were present, and
we saw a pair of young black bear in the emergent bog to the west side of the
lake. We also saw a large bull moose near the lake. WildTife species
{dentified are Tisted in Table 8.
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Table 3. FISH LENGTH, WEIGHT, AND CONDITION SUMMARY
Neckshorta Lake - 1983
FISH LENGTH BY MESH SIZE
Mesh F. Length Length F. Length
Gear Species Size Sample Mean SD* ‘Range
(in) No. (mm) (mm) {mm)
6 Gi11 Nets Rainbow Trout 1.0 1 370 - 370 - 370
2.0 13 423 69.7 340 - 570
2.5 12 388 89.4 240 -~ 500
3.0 18 431 57.9 310 - 510
4.0 11 466 37.6 420 -~ 550
FISH WEIGHT BY LENGTH CLASS
- Length Weight Weight leight
Gear Species Class SampTe Mean SD Range
(mm) No, (9) (9) (g)
6 Gill Nets Rainbow Trout 201 - 250 1 305 - 305 - 305
: 2571 - 300 2 335 87.9 279 - 400
301 - 350 7 534 62.6 475 - 660
351 - 400 6 789 105 655 - 945
401 - 450 17 1,004 110 815 - 1250
451 - 500 18 1,289 168 285 - 1590
501 ~ 550 3 1,608 448 1325 - 2125
FISH CONDITION (K) BY LENGTH CLASS
Length Class Sample Condition Condition Condition
Gear Species (mm) No. Mean SD Range
6 Gill Nets Rainbow Trout 201 - 250 1 2.21 - 2.21 -~ 2.21
257 - 300 2 1.57 0.04 1.48 - 1.54
301 - 350 7 1.38 0.14 1.26 - 1.61
351 - 400 6 1.48 - 0.13 1.29 - 1.68
4071 - 450 17 1.30 0.09 1.10 - 1.47
451 - 500 18 1.18 0.17 0.81 - 1.48
507 - 550 3 1.12 0.15 1.00 -~ 1.28
Totals Rainbow Trout ATl 54 1.31 0.2] 0.81 - 2.2

*Standard Deviation
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Table 4. . AGE-GROWTH* OF RAINBOW TROUT
g Neckshorta Lake - 7983

Year Fork Length (FL) in Millimeters at Annuias Formation Capture
Class | No. I II ITI IV Y VI VII VIIT IX X FL
1979 1 33 66 116 174 240
1978 1137 80 122 165 212 260
1977 7 |34 73 118 170 226 284 335
1976 4 131 63 99 153 220 291 357 406
1975 6 |37 66 104 152 207 276 334 407 - 454
1974 5 132 63 103 151 209 282 343 407 457 497
1973 1131 58 10T 1517 232 290 356 422 465 504 550

Total No. 25 25 26 25 24 23 1g 12 6 1

Ave. FL(mm) 34 = 67 108 158 216 283 344 405 458 504

Ave. FL(in) 1.3 2.6 4.3 6.2 8.5 11.1 13.5 16.0 18.0 19.8

*Not corrected for Tength at scale formation
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Table 5. NECKSHORTA LAKE
' ~ASSOCIATED VEGETATION
AQUATIC VEGETATION.
Class Symbo] Common‘Name Scientific Name
Emergent BB buck bean Menyanthes trifoliata
Emergent Blr bulrush Scirpus validus
Emergent HTF horsetail Equisetum fluviatile
Emergent SR spike rush Eleocharis palustris
Floating BR bur reed Sparganium angustifolium
Floating DUWL dwarf water 1ily Nymphaea tetragona
Floating PN .pondweed Potamogeton natans
Floating YPL yellow pond 111y Nuphar polysepalum
Submergent CH chara Chara sp.
Submergent MR water milfoil Myriophyllum spicatum
Submergent PA pondweed Potamogeton alpinus
Submergent PBr - pondweed Potamogeton berchtoldsi
Submergent PP pondweed Potamogeton praelongus
Submergent WWC ~crowfoot Ranunculus confervoides
WETLANDS VEGETATION
Class SymboT Vegetation Reference
Emergent PEM5B National Wetlands Inventory (Kenai)
Scrub-shrub  PSS1B National Wetlands Inventory (Kenai)
TERRESTRIAL VEGETATION
Class Symbo] Common Name Scientific Name
Trees BS black spruce Picea mariana
Trees MB mature paper birch Betula papyrifera
Trees S mature white spruce Picea glauca
Shrubs SG sweet gale Myrica gale
Below Shrub G grass Gramineae
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Table 6. KENAI FISHERY RESOURCES STATION

Study

ALASKA FISHERY RESOURCES PROGRAM
U.S. FISH AND WILDLIFE SERVICE

Water Analysis Data Sheet

Remote & Roadside lLake Study. Kéna1 NWR, 1983-84

Water Body _ Neckshorta Lake survey Date/Time _7.p0_g3/1535
Lake Location (Latitude) N 60° 57! sQ" (Longitude) y 150° 931 3q¢

Code No. survey Crew _ Friedersdorff, Jakubas ,
Cloud Cover (%) 100 __ Wind (mph) "0-5 _ Air Temp (°C) 17 Chop (in)
Station '

Sample Water Conduct- Total Total " Water Total
Depth  Temp. D.0. pH dvity Alkalinity Hardness Water Trans. Phosphate
(m)  (°C) (mg/] (u_mho) (mg/1) (mg/1) _ Coler _ (m) (ug/1)
0 ]20.0 | 9.7 7.3 60* '- X11 5.0 18

1 119.6 9.7
2 119.1 9.6
3 118.8 9.6
4 117.9 9.6 55 ' 31 29
5 115.2 110.0
6 (12.0 9.4
7 |10.2 4.7
8 9.8 1.5
*Conductiyity gdjusted tp 25°C is 66 umhos
i
Remarks: Equipment used: | D.0. & Temp. - YSI 57 meter; Conductivity.- YSI SCT-33

Meter; pH-Hach 17F & Markson 88 Meter; Water Color - Forel-Ule Scale;
Water Transparency - 20 cm Secchi Disc; A1ka]111ty - Hach AC-DT;
Hardness - Hach HA-DT.
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Table 7. KENAT FISHERY RESOURCES STATION
ALASKA FISHERY RESOURCES PROGRAM
U.S. FISH AND WILDLIFE SERVICE

Water Analysis Data Sheet

Study _ Remote & Roadside lake Study, Kenai NuR 1983-84

Water Body — Neckshorta Lake “Survey Date/Time _8=25-83/1R15_
Lake Location (Latitude) N 60° 577 50" (Longitude) W 150° 23' 300
Code No. Survey Crew  Friedersdorff, Jakubas 4
Cloud Cover (%) 10 Wind (mph) _5-T0 Air Temp (°C) 11 Chop (in) 6.0
Station
Sample Water Conduct- Total Total " Water Total
Depth  Temp. D.0. pH dvity ATkalinity Hardness Water Trans. Phosphate
(m) (°c) (mg/1 (u mho) (mg/1)  (mg/1) Coler (m) (ug/1)
0 15.8 110.0 - 6.0
1 15.8 1 9.8 '
2 15.8 | 9.7
3 15.8 1 9.6,
4 15.8 | 9.6
5 15.5 1 9.5
6 15.2 | 8.7
7 13.0 | 4.5

Remarks: = Equipment used: D.0. & Temp. - YSI 57 Meter; Water Transparency - 20 cm
Secchi Disc.

81




Table 8.

Study

KENAI FISHERY RESQURCES 'STATION
ALASKA FISHERY RESOURCES PROGRAM
U.S. FISH AND WILDLIFE SERVICE

Wild1ife Data Sheet

Remote & Roadside Lake Stidy, Kepai NMR, 1983-84

Water Body Neckshorta Lake i '
Lake Location (Latitude) N 60° §7' 50" (Longitudejy 150° 23' 30"
survey Crew__ Friedersdorff, Jakubas

Code Number

Survey Date/Time_ g-25.83

Animal Common Sex Animal Verifi- Habitat
Class Name Number  M-F-U  Assoc. cation Type
Birds
Waterfowl  Common Loon 4 0-0-4  Flock Sight - Water
Raptors Northern Harrier 1 0-0-1  Single Sight Bog
Mammals
Big Game Moose 1 1-0-0  Single Sight -
Black Bear 2 0-0-2  Pair Sight Shore

Furbearers

Muskrat

- - - Mussel Shells -

M=Male; F=Female; U=Undetermined; J=duvenile: g+ = Includes Juveniles

Remarks:
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RECREATIONAL USE

Recreational uses of Neckshorta Lake include fishing, wildlife vﬁewing, and
camping. Since the withdrawal of the Alaska Floatplane Service, we believe
]1tt1¢ fishing is currently taking place on the Take due to its remoteness.

FISHERY RESOURCE SUMMARY

Neckshorta is a remote, wilderness lake. Rainbow trout were the only game
fish captured along with threespine stickleback. The trout CPUE of 0.50
represented the Tow end of our moderately high abundance range. Similar
findings were previously made by the ADF&G. We found no flowing inlet oy
outlet streams. The lack of young rainbow trout and absence of a trout
spawning stream indicates that recruitment of young trout may not be taking

place. This appears to be a Timiting factor to the continuation of the
rainbow trout sport fishery.

Lake water fertility was low to moderate. Other water quality parameters were
satisfactory for fish. Fishing pressure is believed to be Tow. Neckshorta
Lake is considered to. have the..current..potential to support a moderate yield
rainbow trout sport fishery, but the trout population appears to be declining
at the current time due to the Tack of recruitment.

3
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ROCK LAKE

INTRODUCTION

A fishery survey was conducted on Rock Lake from September 12-14, 1983.
Additional water quality data were gathered on July 21, 1983. Table ]
summarizes Rock Lake survey findings.

PHYSICAL FEATURES

Rock Lake is tributary to the West Fork Moose River. 1t is Tocated in the
central section of the Kenai National Wildlife Refuge (MWR) at latitude

60° 39' and Tongitude 150° 38'. The lake and surrounding area were designated
as wilderness by the Alaska National Interest Lands Conservation Act of 1980 .
Rock Lake is part of the Swan Lake Canoe Route and a component of the National
Recreation Trail System. The Take has a surface area of 330 acres, a volume

of 9,060 acre feet, and is at an elevation of 215 feet. Mean depth of the lake
is 27 feet, and maximum depth is 53 feet (Table T and Figure 1).
Topography of the watershed is flat. Approximately 1,100 acres form the lake's
drainage basin. Terrestrial vegetation consists of an immature black spruce-
paper birch forest and several fslands of mature white spruce and paper birch
mix along the southwestern shore. Several minor scrub-shrub bogs 1ie along

the Take's shoreline. The entire area was burned in the 1947 fire.

The Take water level is maintained by springs, bog seepage, runoff, and
intermittent streams. A small inlet stream formed by bog seepage on the
northeast shoreline was flowing about one-tenth cubic foot per second. Water
narks in the bog indicate that high water Tevels have been as much as three
feet about the level found during our survey. The single outlet stream, which
connects to the West Fork Moose River, is located in the southwestern part of
the Take. This stream has a defined channel 12 feet wide and one to two feet
deep. The stream mouth was blocked from the lake by an 18-inch gravel
shoreline berm. A short distance from the lake, the stream had pools

of water and a small flow from spring seepage. -We believe the outlet strean
provides seasonal fish passage to the Moose River system where spawning habitat
1s available. Most of the lake's shoal water areas appeared to have large
expanses of gravel. ¢
Rock Lake is extremely remote. The primary means of access to the lake is by
canoe. Afrcraft access is currently prohibited by refuge vequlation.

FISH

Sockeye. (kokanee) salmon, longnose sucker, threespine stickleback, and slimy
sculpin were the spgciés captured during our survey (Table 2). Sockeye
(Kokanee) saTmon was the only game fish found in the lake and was captured

at a moderate abundance with a catch per unit effort (CPUE) of 0.21 fish per
net hour.
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Table 1. U.S. FISH AHD HILDﬂiFt SERVICE
Lake Survey Summary

7/-21-83  Water Qual.

Water Body Rock Lake : Survey Date(s) 9/12-14/83 Fish

1. Location: Refuge Kenaj MWR . T 7N R 8W S 35
Latitude _ N 60° 39" 20" Longitude W 150° 38' 15" Map. Ref. Kenai' (C-2)

2. Physical Data: Surface Area 330 Ac.  Max. Depth 53 Ft.  Mean Depth 27 Ft.
Volume 9,060 Ac. Ft. Water Color Medium Green Mater Trans_16 Ft. _
Drainage Area 7,100 Ac. Inlets (cfs) There is one boq associated inlet

stream at the northeast corner of the lake. It was flowing about one-tenth cfs
during the survey. .

Outlets (cfs) A single outlet stream is located in the southwest section of the
lake. Flow was bTocked by an 18-inch gravel shore berm. This stream provides
seasonal Tish access to the West Fork Moose River.

Spawning Habitat _There are_large gravel shoal areas_around the lake. The outlef
stream may provide seasonal spawning habitat.

Access The Take is accessable only by canoe.

Water Quality: D.0. 11.6-0.5 mg/1  Temp. 18.1-7.5°C Cond. 98 umhos @ 25°(

pH 7.6 ATk. 44 mg/1 MHard. 39 ygz1__ Phos. _ 9 ug/]
KjeTdahT N 0.52 mg/1 MEI 11.7  SDF 1.49 Pollution _ None

3

!
Fish Species: (Abundance, H/M/L, Introduced) - Sockeye (kokanee) salmon (M),
~Tongnose sucker (M), threespine stickleback (M7, slimy ‘sculpin

Total Specﬁes 4

Management History: No previous fishery survey has been conducted on this lake.

Current Fishery Status: Rock Lake currently contains a moderate abundance (CPUE
0.27) of sockeye (kokanee) salmon. It may also service as a juvenile nursery for

anadromous sockeye salmon. A moderate abundance (CPUE 0.26) of Tongnose_sicker
1s _present, as well as, threespine stickleback and slimy sculpin.

Vegetation : Aquatic __ Plant families - sedge (1 Sp.). horsetail (1 Sp.),_ bur reed

(1 Sp.J), buckwheat (1:Sp.), water 1ily (1 Sp.), water milfoil (1 Sp.). pondweed

“(2°Sp. ), quillwort (I Sp.). . Coverage % 4

Terrestrial Mﬁgﬁtaiign,cQnﬁisis_primanily.of_amwimmaiun&_hlack_spnucezpapeﬁ-
birch forest with stands of mature white spruce and paper_hirch

Wildlife: _ Raptors (2 Sp.). waterfowl (& Sp.), gulls (2 Sp), passebines (1 .Sp.),
mammals (2 Sp.).

Recreation: _This lake is part of the Swan Lake Canoe Route and part of the
National Recreation Trail System.

Facilities _ There are no recreational facilities

Survey Crew: Friedersdorff. Jakubas
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Figure 1. ROCH LAKE -
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Table 2. KENAT FISHERY RESOURCES STATION
. ALASKA FISHERY RESOURCES PROGRAI
U.S. FISH AND WILDLIFE SERVICE
Summary Fish Catch and Effort Data
Water Body Rock Lake Code No. Survey Date 9/12-14/83
Average Fish CPUE
Gear & Catch  Fishing Amount Mesh Fish Species Total 1000 Net Trap
Category Time Gear Size Fish Sex sq.ft.hrs. Hour " Hour
(hrs.) (Sq.Ft.) (In.) Number M-F-U -
8 G111 Nets 27 1280 1.0 Sockeye Sa]mon-l/ R 1-1-9 0.06 N/A N/A
1280 - 2.0 Sockeye SaTmon 19 1-2-16  0.11 N/A N/A
Longnose Sucker 4 0-0-4 0.02 - N/A N/A
1280 . 2.5 Sockeye Salmon 6 1-0-5 0.04 N/A N/A
Longnose Sucker 15 0-0-15  0.09 M/A N/A
1280 3.0 Sockeye Salmon 3 1-2-0 0.02 N/A N/A
Longnose Sucker 20 0-0-20 0.12 N/A N/A
1280 4.0 Sockeye Salmon 7 1-5-1 0.05 N/A N/A
Longnose Sucker 18 0-0-18 0.10 N/A N/A
Sockeye Salmon 46 5-10-31 0.27 0.27 N/A
27 6400 Al Longnose Sucker 57 0-0-57  0.33 0.26 N/A
Total Fish 27 6400 ATl AT11 Species 103 5-10-88 0.60 0.48 N/A
20 Minnow Traps 24 N/A N/A Threespine Stickleback 621 0-0-621 N/A N/A 1.29
: Slimy Sculpin 3 0-0-3 N/A N/A 0.01
Total Fish 24 N/A N/A A1l Species 624 0-0-624 N/A N/A 1.30
Seine Threespine Stickleback 115 0-0-115 N/A N/A N/A
STimy Sculpin 17 0-0-17 N/A N/A N/A
Sockeye Salmon B 0-0-1 N/A N/A N/A
Total Fish A1l Species 127 - 0-0-127 N/A N/A ~ N/A

1/ These sockeye may be ko

kanee salmon,

-~



Mean fork length of the sockeye (kokanee) was 9.2 inches (234 mm) and ranged
from 4.1 dinches (104 mm) to 19.5 inches (495 mm). Their weight averaged 0.7
pounds (300 g) and ranged from 0.03 pounds (14.2 g) to 3.6 pounds (1,620 g).
Age of the' sockeye (kokanee) was from one to five years, while average annual
growth was 2.9 inches (74 mm). The size, age structure, and scale pattern of
the sockeye indicated the larger fish may. .have been kokanee (resident sockeye
salmon). However, Ino evidence of Take spawning was apparent during the survey.
We could not determine if the one year olds were anadromous or young kokanee.
The Take may contain both forms of sockeye salmon.

Longnose sucker were moderately abundant with a CPUE of 0.26 fish per net hour.
Mean fork Tength of the sucker was 16.2 inches (41] mm) with a range from 11.8
inches (300 mm) to 18.5 inches (470 mm). Threespine stickleback were also
moderate in abundance (CPUE 1.29), and slimy sculpin had a CPUE of 0.01. A
summary of fish Tength, weight, and condition factors are in Table 3. Age-growth
of sockeye (kokanee) salmon, back calculated from scales, is in Table 4

AQUATIC VEGETATION

The distribution of aquatic vegetation in the lake was spotty, occupying
only four percent of the surface area. Smartweed and pondweeds were the
most abundant types of vegetation. Additional submerged aquatic plants may
have been present:, but due to high winds which disturbed the surface, sub-
merged plants were difficult to see. A complete 1ist of plant species
identified is shown in Table 5 with locations plotted in. Figure 1.

WATER QUALITY

The water quality parameters measured indicated the Take had suitable conditions
for fish. The lake is of medium to high fertility based on its alkalinity level
of 44 mg/1 (MacKenthun and Ingram 1967). The pH was 7.6 while conductivity

at 25°C was 98 umhos. Phosphorus was 9 ug/1, Kjeldahl nitrogen 0.52 mg/1,

and total hardness 39 mg/1. During July the lake was thermally stratified
between 23 and 33 feet (Table 6). Water temperature ranged from 18.1°C at

the surface to 7.5°C on the bottom. Dissolved oxXygen concentrations were
supersaturated from the surface to 26 feet, dropped to 5.8 mg/1 (49 percent

of saturation) at 39 feet, and to 0.5 mg/1 (3 percent saturation) near the
bottom. Water color was medium green, and Secchi disc water transparency

was 16 feet. The lake had a Morphoedaphic Index of 11.7 and Shoreline

Development Factor of 1.49. Tables 1 and 7 give additional water quality
data.

MANAGEMENT HISTORY

No previous fisheky survey has been conducted on Rock Lake.
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68

" Rock Lace - 1983

FISH LENGTH BY MESH SIZE

Mesh F. Length F. Length F. Length
Gear Species Size Sample Mean SD* Range
(in) No. (mm) (mm) (mm)
8 Gi1l Nets Sockeye (Kokanee) Salmon 1.0 11 164 128 104 - 495
_ 2.0 17 209 73.5 105 - 370
2.5 6 235 91.9 105 - 330
! 3.0 3 297 22.5 275 - 320
‘ 4.0 7 - 368 42.9 300 - 425
Longnose Sucker 2.0 4 390 21.6 370 - 420
2.5 15 414 40,6 300 - 470
3.0 18 398 27 .1 350 - 440
4.0 18 426 28.6 340 - 460
FISH WEIGHT BY LENGTH CLASS
| Length Weight Weight Weight i
IGear Species Class SampTe Mean SD Range ~
; | {mm) No. (9) (g) (g)
!8 Gi11l Nets Sockeye (Kokanee) 101 - 150 14 16.1 2.77 14.2 - 25.3!
| Salmon 151 - 200 1 135 - 135 - 135%
| 201 - 250 8 184 35.7 125 - 250 ;
; 257 - 300 4 354 86.7 260 - 430
; 301 - 350 6 569 40.4 525 - 625
: 3571 - 400 .4 780 66.2 730 - 875
| 451 - 500 1 1620 - 1620 - 1620
FISH CONDITION (K) BY LENGTH CLASS
Length Class . SampTle Condition Condition Condition
Gear Species (mm) No. Mean SD Range
8 Gi11 Nets Sockeye (Kokanee) 10T - 150 14 1.27 0.08 1.03 - 1.40
Salmon 151 - 200 1 1.69 ~ 1.689 - 1.69
201 -~ 250 8 1.79 0.23 1.45 - 2.19
251 - 300 4 1.51 0.18 1.25 - 1.66
30T - 350 6 1.58 0.17 1.34 - 1.82
351 - 400 4 1.37 0.14 1.20 - 1.53
451 ~ 500 1 1.34 - 1.34 - 1.34
}Igta1s Sockeye (Kokanee) Salmon A1l 38 1.48 0.25 1.03 - 2.19

“*Standard Deviation
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Table 4. AGE-GROWTH* OF SOCKEYE (KOKANEE) SALMON
Rock Lake, 1983

Year Fork Length (FL) in Millimeters at Annulas Formation Capture
Class|No. I 1T 111 IRy V VI FL
1982 | 4 | 75 15
1981 | 8 78 155 217
1980 | 6 69 143 230 306
1979 | 2 63 137 | 209 293 388
1978 | 1 71 127 189 283 382 495
Total No. 21 17 9 3 1

Ave. FL (mm) 73 147 221 290 382

Ave. FL (in) 2.9 5.8 8.7 11.4 15.0

*Not corrected for Tength at scale formation
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Table 5.

ROCK LAKE
ASSOCIATED VEGETATION

AQUATIC VEGETATION

Below Shrub G

grass

Class Symbol Common Name Scientific Name
Emergent HTF horsetail Equisetum fluviatile
Emergent SR spike rush Lleocharis E@]ustrisv
Floating BR bur reed Sparganium angustifolium
Floating SW water smartweed Polygonum amphibium
Floating YPL yellow pond Tily Nuphar polysepaTum
Submergent MR water milfoil MyriophylTum spicatum
Submergent PL pondweed Potamogeton filiformis
Submergent PR pondweed Potamogeton perfoliatus
Submergent QW quillwort Isoetes muricata

’ WETLANDS VEGETATION
Class Symbo] Vegetation Reference
Scrub-shrub  PSS1B National Wetlands Inventory (Kenai)
Scrub-shrub  PSS1C Natjonal Vetlands Inventory (Kenai)
Scrub-shrub  PSS4/1B National Wetlands Inventory (Kenai)

TERRESTRIAL VEGETATION

Class SymboT Common Name Scientific Name
Trees BS black spruce Picea mariana
Trees 1B immature birch Betula papyrifera
Trees IS immature spruce Picea glauca
Trees 1B mature birch Betula papyrifera
Trees MS mature spruce

Picea gTauca

Gramineae
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Table 6. KEMAI FISHERY RESOURCES STATION
 ALASKA FISHERY RESOURCES PROGRAM
U.S. FISH AND WILDLIFE SERVICE

Water Analysis Data Sheet

Study Remote & Roadside Lake Study, Kenai NWR, 1983-84

Water Body Rock Lake Survey Date/Time /-21-83/T050
Lake Location (Latitude) N 60° 397 20" (Longitude) W 1507 38" T5"
Code No. Survey Crew Friedersdorff, Jakubas

Cloud Cover (%) 75 Wind (mph) 10 Air Temp (°C) 16 Chop (in) 2.0
Station :

Sample Water Conduct- Total Total “Water Total

Depth  Temp. D.0. pH dvity Alkalinity Hardness Water Trans. Phosphate
(m) (°c) (mg/1 (umho) ~ (mg/1) (mg/1) Coler  (m) (ug/1)
o [18.1]9.9[7.6) 8% I VIIT | 5.0 | - 9

1 [18.1 0.0 ]
2 118.0 10.0 |
3 [17.9 ]10.0° |
4 117.9 ]10.0 44 | 39
5 17.8 110.0
6 17.0 {10.0
7 115.2.010.6 | + |, . !
8 113.0 [11.6 80
9 10.2 {11.6
10 9.0 {10.6
11 8.4 { 8.0
12 8.0 | 5.8
13 7.9 1 3.0
14 7.9 | 2.5 i
15 7.5 | 0.5 X
!
*Conducti\ity:adjusted te 25°C is 98 umhos

Remarks: Equipment used: D.). & Temp. - YSI 57 Meter; Conductivity - YSI SCT-33
' Meter; pH-Hach 17F & Markson 88 Meter; Water Color - Forel-Ule Scale;
Water Transparency - 20 cm Secchi Disc; Alkalinity - Hach AC-DT;
Hardness - Hach HA-DT.



Table 7. KENAT FISHERY RESOURCES STATION
ALASKA FISHERY RESOURCES PROGRAM
U.S. FISH AND WILDLIFE SERVICE

Water Ana1ysis‘Data Sheet

Study Remote & Roadside lLake Study. Kenai NWR, 1983-84

Water Body Rock Lake survey Date/Time 9-13-83/7200

Lake Location (Latitude) N 60° 39! 2g¢ (Longitude) 1 150° 38' 15"

Code No. Survey Crew Friedersdorff. Jakubas

Cloud Cover (%) 75 Wind (mph) 20-25 Air Temp (°C) 12.0 Chop (in) 12.0
Station

Sample Water . Conduct- Total - Total Water - Total
Depth  Temp. D.0. pH  dvity Alkalinity Hardness Water Trans. Phosphate
(m) (°C) (mg/1) (u_mho) (mg/1)  (mg/1) _ Color  (m) (ug/1)
0 13.2 1 10.6 4.5 '

1 13.2 1 10.5
2 13.2 1 10.5
3 13.2 | 10.4
4 13.2 ] 10.4
5 13.2 1 10.4
6 13.2 1 10.4
7 13.2 ] 10.4
8 13.2 1 10.4

9 13.2 1 10.4 !

10 13.2 | 10.4 *
11 13.2 {-10.0
12 13.0 0.9
13 12.0 0.5

|

|

|

{

Remarks: Equipment used: D.0. & Temp. - YSI 57 Meter; Water Transparency - 20cm
Secchi Disc.
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WILDLIFE

Three bald eagles were flying or perching near the Take. A great horned
owl was heard. Waterfowl included common loon, red-necked grebe, and three
species of ducks. A large number of Bonaparte's gulls were feeding in the

Take. The only mammal seen was a mature moose. Wildlife species jdentified
are listed in Table 8. '

RECREATIONAL USE

The main recreational use of Rock Lake is canoeing. Ancillary uses include
wildlife viewing and fishing. The degree of fishing pressure is unknown.
During the survey two canoe parties passed through the Take. Although the
parties did some fishing, no fish were hooked.

FISHERY RESOURCE SUMMARY

Rock Lake is a wilderness lake remote1¥ located on the refuge canoe system.
Our survey found a moderate abundance of sockeye ‘(kokanee) salmon (CPUE 0.21)
The-age, size, and scale pattern of these fish indicated the larger ones may
be. kokanee salmon. The lake may alsc serve as a nursery area for anadromous
sockeye salmon juveniles. The intermittent outlet stream at the southwest
end of the Tlake provides a seasonal migratory route for fish during high
vater periods. Additional species in the lake included a moderate abundance
of Tongnose sucker (CPUE 0.26), plus the forage species threespine stickleback
and slimy sculpin. Lake water fertility was moderate to high. Water quality
parameters were generally suitable for fish. Rock Lake is considered to have
the potential to support a w.... ¢ yield landlocked sockaye or kokanee salmon
sport fishery. - /

.

i
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Table 8. KENAT FISHERY RESOURCES STATION
ALASKA FISHERY RESOURCES PROGRAM
U.S. FISH AND WILDLIFE SERVICE

Wild1ife Data Sheet

Study Remote & Roadside Lake Study, Kenai NWR,. 1983-84

Water Body  Rack | ake survey Date/11me. 9-12-83

Lake Location (Latitude) y_gg° 30' 20" (LongTtude)} 1rno 38! 15"

Code Number __ Survey Crew _ Friedersdorff, Jakubas__ N

Animal Common Sex Animal Verifi- Habitat
Class Name Number  M-F-U  Assoc. cation Type
Birds

Waterfowl  Common Merganser 43 J+ 0-0-43 Flock Sight Water
Barrow's Goldeneye 4 0-0-4 FTock/Single Sight bater
Surf Scoter 5 0-0-6 Pair/Flock Sight Water
Common Loon 8 0-0-8 Flock/Single Sight Water
Red-necked Grebe 15 0-0-15 Single/Pair Sight ~ Water

Flock

Gulls Parasitic Jaeger . 1 0-0-1 Single Sight Flight
Bonaparte's Gull 280 0-0-28  Flock Sight Water

Passerines Common Raven 4 0-0-4 Flock Sight 1B

Raptors Bald Eagle 3 J+ 0-0-3 . Single  Sight Shore
Great Horned 0wl 2 0-0-2 Single Sound MB

Mammals
Big Game Moose 1 0-0-1 Single Sight Shore
Others Snowshoe Hare - - - Cuttings -

M=Male; F=Female; UsUndetermined; J=Jduvenile; J+ = includes Jduveniles
MB= Mature Birch; IB=Immature Birch .

Remarks:



TWO ISLAMD LAKE

INTRODUCTION

A fishery survey of Two Island Lake was conducted from August 8-10, 1983.
Additional water quality data were gathered on July 20, 1983. Table 1
summarizes Two Island Lake survey findings.

PHYSICAL FEATURES

Two Island Lake is located in the northern section of the Kenai National
Wildlife Refuge (MWR) at Tatitude 60® 53' and Tongitude 150° 16'. Alternative
"C" of the draft Kenai NWR Comprehensive Conservation Plan (USFWS 1983)
classifies the lake and surrounding area in the Minimal Land Management
Category. Two IsTand Lake has a surface area of 120 acres, a volume of 1,500
acre feet, and is at an elevation of 130 feet. The lake has a mean depth of
13.3 feet and maximum depth of 25 feet (Table 1 and Figure 1).

The watershed is composed of gently rolling hills reaching an elevation of
270 feet. Terrestrial vegetation consists of a mature white spruce-paper
birch forest interspersed with some small islands of black spruce. A Targe
emergent wetland 17es along the south shore of the Take. The lake's water-
shed is approximately 2,000 acres in area, but is difficult to define. The
1915-1920 fire burned some of the surrounding forest.

The water regimen of the lake is controlled by springs, streams, and runoff.
The major outlet, Pincher Creek, is located on the east side of the lake

and flows about six miles to Cook Intet. A beaver dam, at the outlet of
Pincher Creek, rajses the Take's water leve] about three feet above the
downstream creek bed. Water was flowing over and around the dam at about

five cubic feet per second. Below the dam the creek had good spawning gravel.
This stream serves as rainbow trout spawning habitat and as a migratory stream

for anadromous fish. Two swampy inlets on the south and west sides of the
Take had Tittle flow.

Alrcraft is the only practical means of access to the lake. Big Red's Flying
Service has a Special Use Permit for a fly-in tent camp. They have two camp
sites, one on each of the two lake islands. Ho other public facilities are
on the Take.

FISH

Rainbow trout, coho salmon, Dolly Varden, threespine stickleback, and ninespine
stickleback were captured during our survey (Table 2). Rainbow trout, the primary
game fish, were high in abundance with a catch per unit effort (CPUE) of 1.45

fish per net hour. This tied with one other lake for the highest catch rate

for rainbow trout found during the 1983 surveys. Coho salmon Jjuveniles were
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Table T. U.S. FISH AHL WILDLTFE SERVICE
Lake Survey Swmmary
. ) ‘ ) 7-20-83  Water Qual.
Hater Body Two Isfand Lake Survey Date(s) 8/8-10/83 _Fish
1. Location: Refuge Kenaj NWR - T 9N RO 6W S 12
Latitude N _60° 53' 00"  longitude _\ 150° 16! 20" Map. Ref. Kepai (Do)
2. Physical Data: Surface Arca _120 Ac. _Max. Depth 25 Fr,  Mean Depth 13,3 _Ft.
Vo lume 1,500 Ac. Ft. Hater Color _ Greenish Yellow Water Trans_jn pr
“Drainage Area 2,000 Ac. Inlets (cfs) There are two small. swampy _inlets_

(]

(Sp!

on the west and south sides of the lake. Flow from these inlets was_extremely Jaw

Outlets (cfs) _ There is one major outlet, Pincher Creek, on the lake's east side
A flow of about 5 cfs was passing over and around a_beaver dam. _Pincher Creek
connects with Cook Inlet and provides an anadromous fish migration route

Spawning Habitat _ Pincher Creek provides rainbow trout spawning habitat for the
Take.

Access Access to the Take is by aircraft.

Water Quality: D.0. 9.7-0.7 mg/1 _ Temp. _ 19.4-7.0°C  Cond. 177 umhos @ 25°C
pH 75 ATk 89 mg/T o Mards 93 mg/1 " Phos.” 22 ug/] ‘
Kjeldahl N __0.41 mg/IMEL 18,3 SDF __71.42  Pollution None -

I

Fish Species: (Abundance, H/M/L, Introduced) - Rainbow trout (H), coho salmon (L),
threespine stickleback (M-H), ninéspine stickleback (), DoTTy Varden (L],

—— : _ Total Species__.5_

Management History: The U.S. Fish and WildTifo Service surveyed the Take in 1972.

_They had a catch rate of 0.75 vainbow Trout Per holr from experimental giTT nets.

Fly-in tent camp representatives indicated the Take was a good rainbow trout fishery.

Current Fishery Status: _A high_abundance_of rainbow trout was indicated From qill
net catches (CPUE 1.45). A Jow abundance of anadromous. juvenile coho salmon {CPUE
0.15) was taken in qill nets. One Dolly Varden was_captured in a minnow trap.

Forage species were threespine stickleback (CPUE_2.81) and one ninespine stickleback.

Vegetation : Aquatic _ Plant families - pondweed (4 Sp.), sedge (2 Sp.), horsetadl
“ (2 Sp.J, water milfoiT (2 Sp.), bur reed) (1.Sp.), duckveed (2 Sp.7, water 111y

(2 5p.), water plantain (T Sp.J, crowfoot (1 §p,5} hornworﬁfyegag % 25
Terrestrial The dominant land vegetation consiﬁtgmgf“ammatutj;wﬁgt “spruce-papey
birch forest interspersed with small islands of hlack Spruce.-

Wildlife: _ Waterfowl (10 Sp.), vaptors_(] Sp.),-passerines (4 Sp.), wammals__
(1.Sp.).

Recreation: Fishing, camping, wildlife viewing. _A Special_Use Permit is held
by Biq Red's Flying Service for a fly-in_tent camp.

Facilities _ Big.Red's Flying Sepvice has two tent camp sites on the lake. There
are no other public facilities.

Survey Crew: Friedersdorff, Jakubas
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Figure T. _ TWO ISLAND LAKE
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KERAT FISHERY RESQURCES STATIOH
ALASKA FISHERY RESQURCES PROGRAM
U.S. FISH AND WILDLIFE SERVICE

Summary Fish Catch and Effort Data

Water Body _ Two Island Lake Code Ho. Survey Date 8/8-10/83
. Ayergge ; ‘ Fish CPUE
Gear & Catch  Fishing  “Amount Mesh Fish Species Total 1000 Net Trap
Category Time Gear Size ‘ Fish Sex  sq.ft.hrs.  Hour Hour
(hrs.) (Sa.Ft.) (In.) Number M-F-U '

6 Gill Nets 23 960 1.0 Rainbow Trout 27 8-3-16 1.09 N/A N/A
960 1.0 Coho Saimen 2 0-0-20 0.91 N/A N/A

960 2.0 Rainbow Trout 99 52-38-9 4.48 N/A N/A

960 2.5 Rainbow Trout .61 22-35-4 2.76 N/A N/A

960 3.0 Rainbow Trout 13 8-4-1 0.59 N/A N/A

o e o A Rainbow Trout 200 90-80-30 1.81 1.45 N/A

By Species 23 4800 Al Coho Salmon 20 0-0-20  0.18 0.15 /A

D

Total Fish 23 4800 A1l A1l Species 220 80-80-50 1.99 1.59 - " N/A
14 Minnow Traps 29 N/A N/A Threespine Sticikieback 1140 0-0-1140 N/A H/A 2.81
Ninespine Sticleback 1 0-0-1 N/A N/A <0.01
Rainbow Trout 8 0-0-9 N/A N/A 0.02

Coho Salmon 3 0-0-3 N/A N/A 0.01

Dolly Varden 1 0-0-1 N/A N/A <0.01

N

Total Fist 29 N/A N/A A1l Species 1154 0-0~1154 N/A N/A .84




netted at a CPUE of 0.15. The minnow traps took a moderately high abundance
of threespine stickleback and one ninespine stickleback. This was the only
ninespine stickleback captured from the 18 Takes sampled during the year.
Also, one juvenile Dolly Varden was Trapped along with additional rainbow

trout and coho salmon. A total of six gill nets and 14 minnow traps were used
to determine fish abundance.

Rainbow trout captured in gill nets had a mean fork Tength of 10.9 inches
(277mm) . The fork Tength range of the trout was 4.1 inches (105 mm) to 17.7
inches (450 mm). The mean weight of the rainbow trout was Q.72 pounds (327 g)
and varied from 0.13 pounds (60 g) to 1.4 pounds (635 g). Trout taken in
minnow traps were juveniles, and the one measured was 4.4 inches (112 mm) in
fork Tength. The mean condition factor for trout was 7.23 varying from 0.63 to
1.57. Ages of the rainbow trout, back calculated from scales, was from two to
six years. Average annual growth of the rainbow trout was 1.7 inches (43 mm).
The juvenile coho salmon takern from gi11 nets and minnow traps had a mean
fork Tength of 4.3 inches (110 mm) and ranged from 4.1 inches (105 mm) to

4.9 inches (125 mm). Their average weight was 0.04 pounds (18.9 q) varying
from 0.03 pounds (12.7 g) to 0.07 pounds (33.2 g). The mean condition factor
for coho was 1.39 with a range from 1.04 to 1.56. A1l of the coho salmon
vere one year old.

The single Dolly Varden captured was 5.3 inches (135 mm) fork Tength and
weighed 0.07 pounds (43.9 g). Its condition factor was 1.42. Table 3 shows
rainbow trout and coho salmon veight and condition by length class. Table 4
displays rainbow trout age and growth.

AQUATIC VEGETATION

Aquatic vegetation was most heavily distributed around the periphery of the

lTake, north of one island, and in two shallow areas in the southern portion

of the lake. Water milfoil, water Tily, and pondweed were the dominant plant
families. There were also several stands of bulrush in the lake. Aquatic
vegetation covered approximately 25 percent of the Take's surface area. Aquatic °
plants identified are Tisted in Table 5.

WATER QUALITY

The July survey indicated the lake was moderate to high in fertility having

an alkalinity Tevel of 89 mg/1 (MacKenthun and Ingram 1967). This was above

the average fertility measured in the 18 lakes surveyed in 1983. Specific
conductance at 25°C was 177 umhos. Phosphorus was 22 ug/1 and Kjeldahl nitrogen
0.41 mg/1. The pH was alkaline at 7.5. The lake did not have a true hypolimnion
but temperatures dropped from 19.4°C at the surface fo 7°C near the bottom.

The most striking temperature decline started around 13 faet. During July
dissolved oxygen Tevels were slightly supersaturated at the surface (9.6 mg/1)

to 95 percent saturated around 10 feet (9.4 mg/1). From that point

dissolved oxygen quickly declined to 1.6 mg/1T (15 percent saturation) at

13 feet and to 0.7 mg/T (less than one percent saturation) near the bottom v
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Two Isiand Lake - 1983

FISH LENGTH BY MESH SIZE

Mesh F. Length F. Length F. Length
Gear Species Size Sample Mean SD* Range
{in) No. (mm) (mm) (mm)
6 Gill Nets Rainbow Trout 1.0 27 183 88.5 105 - 330
14 Minnow Rainbow Trout 2.0 95 273 36.7 200 - 450
Traps Rainbow Trout 2.5 61 313 22.5 260 - 365
Rainbow Trout 3.0 13 344 35.5 250 - 380
Rainbow Trout 0.125 1 112 - 112 - 112
Coho Salmon 1.0 20 112 ‘ 5.23 105 - 125
Coho Salmon 0.125 3 98.7 2.30 96 - 100
Dolly Varden 0.125 1 135 - 135 - 135
FISH WEIGHT BY LENGTH CLASS
Length Weight Weight Weight
Gear Species Ciass Sampie Mean SD Range
{mm)- No. (q) (g) (9)
5 Gi1l Nets Coho Salmon - 107 - 150 13 18.9 6.20 12.7 -~ 33.2
14 Minnow Rainbow Trout 151 - 200 2 62.5 3.54 60 - 65
Traps Rainbow Trout 207 - 250 20 171 24.5 135 - 215
Rainbow Trout 257 ~ 300 31 259 42,2 170 - 355
Rainbow Trout 3071 - 350 48 407 73.0 205 - 575
Rainbow Trout 351 - 400 3 577 £4.Q 490 -~ 635
FISH CONDITION (K) BY LENGTH CLASS
Length Class Sampie Condition Condition Condition
Geay Species (mm) No. Mean SD Range
6 Gil1 Hets Coho Salmon 101 - 150 13 ©1.39 0.15 1.04 - 1.56
T4 Minnow Rainbow Trout 157 - 200 2 1.33 0.01 1.32 - 1.34
Traps Rainbow Trout 201 - 250 20 1.27 0.19 0.95 - 1.57
Rainbow Trout 251 ~ 300 31 1.25 0.12 0.97 - 1.48
. Rainbow Trout 3071 - 350 48 1.21 0.15 0.63 - 1.47
Rajnbow Trout 357 ~ 400 8 1.17 0.07 1.10 - 1.3]
= Coho Salmon , 3 1.39 0.15 1.0 - 1.56
otals Rainbow Trout AT 109 1.23 0.15 0.63 - 1.57

*Standard Deviation




Table 4.

AGE-GROWTH* OF RAINBOW TROUT
Two Island Lake - 1983

Year Fork Length (FL) in MilTimeters at Annulus Formation Capture

Class No. I 11 111 TV V VI FL
1981 N 45 85 112
1980 3 39 79 133 183
1979 3 46 93 144 196 240
1978 5 40 80 124 170 259
1977 5 44 80 119 165 266 309
1976 5 36 72 116 160 257 303 340

Total No. 22 22 21 18 10 5

Ave. FL (mm) 47 80 125 170 262 303

Ave. FL (in) 1.6 3.7 4.9 6.7 10.3 11.9

*Not corrected for length at scale formation



Table 5.

THO ISLAND LAKE

ASSOCIATED VEGETATION

AQUATIC VEGETATION

Class

Symbol Common Name Scientific Name
Emergent Blr bulrush Scirpus validus
Emergent CS sedge. Carex saxatilis
Emergent HTF horsetai] Equisetum fluviatile
Emergent HTP horsetail Equisetum palustre
Emergent MT mare's tail Hippuris vulgaris
Floating BR bur reed Sparganium angustifolium
Floating Durm duckweed Lemna minor
Floating DWL dwarf water 1ily Nymphaea tetragona
Floating ST arrowhead Sagittaria cuneata
Floating YPL yellow pond 111y Nuphar polysepalum
Submergent Dut star duckweed Lemna trisulca
Submergent HY hornwort Ceratophyllum demersum
Submergent MR water milfoil HMyriophylTum spicatum
Submergent PF pondweed Potamogeton friesii
Submergent PG pondweed Potamogeton gramineus
ISubmergent PR pondweed Potamogeton perfoliatus
Submergent P2 pondweead Potamogeton zosterifolius
Submergent WHC crovifoot Ranunculus confervoides

WETLAMDS VEGETATION
Class Symbol Vegetation Referance
Scrub-shrub  PSS1B National Hetlands Inventory (Kenai)
tmergent PEMSB National Wetlands Inventory (Kenai)
TERRESTRIAL VEGETATION

Class Symbo] Coemmon Mame ‘ Scientific Name
Trees BS black spruce Picea mariana
Trees MB mature paper birch Betula papyrifera
Trees MS mature white spruce Picea glauca
Shrubs A alder Alnus sp.
Below Shrub CS sedge Carex saxatilis
Below Shrub  CR sedge Carex rostrata
Below Shrub G grass Gramineae
Below Shrub  MFF marsh fivefinger Potentilla palustris
jBeTow Shrub  WC wild calla

Calla palustris
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(Table 6). Vater color was greenish yellow and Secchi disc water transparency
was 10 feet. The lake had a Morphoedaphic Index of 3.3 and a Shoreline Develop-
ment Factor of 1.42. Additional water quality data are in Tables 1 and 7.

MANAGEMENT HISTORY

Two Island Lake was first surveyed by the U.S. Fish and Wild1ife Service in
1972.  An experimental gill net captured 50 rainbow trout for a catch of

0.75 fish per hour (Nelson and Crateau 1972). They indicated that the fly-in
tent camp operators reported good rainbow trout fishing.

WILDLIFE

A relatively Targe number of birds were sighted during the survey. There were

10 species of waterfowl including a pair of trumpeter swans which were nesting

on the Take, plus a single sandhill crane. Red-tailed hawks were seen flying
over the lake. An old beaver dam blocked the outlet stream, but no recent sign
of beaver activity was evident: One muskrat was sighted. Wildlife species
identified are 1isted in Table 8.

RECREATIONAL USE

Recreational uses of Two Island Lake include sport fishing, camping, and
wildlife viewing. Representatives of Big Red's Flying Service indicated that
rainbow trout fishing was good for trout in the seven to 12-inch range. They
further indicated that about 60 of their fly-in tent camp clients fished the
Take in 1982. Most fishing took place during the warmer months. They know of
no ice fishing or other people using the lake. Red's Flying Service has had
their Special Use Permit since about 1967.

FISHERY RESOURCES SUMMARY

Two Island Lake is a remote lake that is primarily used for sport fishing.

Qur fishery survey found a high abundance of rainbow trout (CPUE 1.45),

This was tied with one other Take for the highest catch rate of rainbow trout
found in 1983. Juvenile coho salmon were Tow in abundance (CPUE 0.15). Three-
spine stickleback were moderately high in abundance. One ninespine stickleback
and one juvenile Dolly Varden were also captured. The variety of rainbow trout
age classes found indicates that successful spawning and recruitment is taking
place yearly. Pincher Creek, the outlet stream, is providing good rainbow
trout spawning habitat as well as a migratory route of anadromous coho salmon
which were using the Take as a nursery.

Lake water fertility was moderate to high. Dissolved oxygen levels were
excellent in the upper 10 feet of the Take. From this depth to the bottom,

oxygen concentrations for fish ranged from highly undesirable to Tethal. Mo
winter fish kills have been reported. Fishing pressure, based on angler use
reported by the tent camp operator, is estimated to be Tight. Twe-Island Lake

s considered to have the potential to support a high yield rainbow sport fishery.
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Table 6. KENAI FISHERY RESQURCES STATION
 ALASKA FISHERY RESOURCES PROGRAM
U.S. FISH AND WILDLIFE SERVICE

Water Analysis -Data Sheet

Study _ Remote & Roadside Lake Studv. Kepai NWR. 1983-84

Water Body Two Island Lake Survey Date/Time 7-20-83/1300
Lake Location (Latitude) N go° 53' 00" (Longitude) 1 150° 16' 20"
Code No. Survey Crevi __Friedersdorff. Jakubas

Cloud Cover (%) 50 Wind (mph) _5-10 Air Temp (°C)_17.0 Chop (in) 3.0
Station .

Sample Water Conduct- Total Total ‘Water Total
Depth  Temp. D.0. "pH ivity Alkalinity Hardness Vater Trans., Phosphate
(m) (°c) (mg/1) (u mho) (mg/1) _(mg/1)  Color  (m) (ug/1)
0 | 19.4| 9.6 | 7.5 158* 1 XIT | 3.0 22

1 119.2] 9.6 '

2 19.0 | 9.7

3 18.1 9.4 |s 162 89 93
4.1 15.0] 1.6

5 10.2 | 0.7

6 7.0} 0.7

*Condyctivity adjusted to 25°C is 177 wmhos

Remarks: Equipment used: D.0. & Temp. - YSI 57 Meter; Conductivity - YSI SCT-33
Meter; pH-Hach 17F & Markson 88 Meter; Water Color - Forel-Ule Scale;
Water Transparency - 20 cm Secchi Disc; Alkalinity - Hach AC-DT;
Hardness - Hach HA-DT.
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Table 7. KENAI FISHERY RESOURCES STATION
ALASKA FISHERY RESOURCES FROGRAM
U.S. FISH AND WILDLIFE SERVICE

Water Analysis Data Sheet

Study Remote & Roadside Lake Study, Kenai NWR, 1983-84

Water Body Two Island Lake Survey Date/Time  8-10-83/1100
Lake Location (Latitude) N 60° 53" 00" (Longitude) W 150° 16' 207
Code No. Survey Crew  Friedersdorff, Jakubas
Cloud Cover (%) 35  Wind (mph) 5 Air Temp (°C)_14.0 Chop (in) 2.0
Station
Sample Water Conduct- Total Total “Water Total
Depth  Temp. D.0. pH dvity Alkalinity Hardness Vater Trans. Phosphate
(m) (°c) (mg/1 (u mho) (mg/1)  (mg/1) Coler  (m) (ug/1)
0o |18.0 | 10.6 i 2.9
1 17.9 10.4
2 17.8 10.2
3 17.8 | 10.2 i,
4 17.2 | 5.4
5 12.0 0.4
6 7.5 0.3

Remarks: Equipment used: D.0. & Temp. - YSI 57 Meter; Water Transparency - 20 cm
Secchi Disc.
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Table 8. ' KENAI FISHERY RESOURCES STATION
ALASKA FISHERY RESQURCES PROGRAM
U.S. FISH AND WILDLIFE SERVICE

Wildlife Dafa Sheet

Study Remote & Roadside Lake Study, Kenai MWR, 1983-84
Water Body Two Island Lake Survey Date/Time 8-8-83
Lake Location (Latitude) N 60°53' 00" (Longitude)W 150° 167 20"

Code Number _ Survey Crew_ Friedersdorff, Jakubas
Animal Common Sex Animal Verifi- Habitat
Class Name Number  M-F-U  Assoc. cation Type
Birds '
Waterfowl Barrow's Goldeneye 3 0-0-3  Flock Sight -
Surf Scoter 6J 0-0-6 Brood Sight -
Commnon Merganser 4 0-0-4  Flock Sight Flight
Lesser Scaup 6 J+ 0-1-5 Single/Brood Sight ~
Mallard 4 J+ 0-0-4  Flock Sight ' -
Unid. Ducks 6 0-0-6 - Sight -
Common Loon 3 d+ 1-1-1 Pair/Brood Sight -
Red-necked Grebe 4 J+ 1-1-2 Pair/Brood Sight -
Trumpeter Swan 2 1-1-0  Pair Sight -
Sandhill Crane 1 0-0-1  Single Sound -
Passerines Gray Jday - - - - MB ,MS
Black-capped Chickadee - - - - MB ,MS
Common Raven - - - ~ MB ,MS
Rusty Blackbird - - - ~ MB ,MS
Raptors  Red-tailed Hawk 2 - rair  signt Flight
Mammals
Furbearers Muskrat ! 0-0-1  Single Sight -
FeMaTe: F=Female; UsUndetermined; J=duvenile; J¥ = IncTudes Juveniles

MB=Mature Birch; MS=Mature Spruce

Remarks: 01d beaver cuttings seen and beaver dam still intact on stream.
Mo recent sign of beaver.

1/ Possibly having a territoria] Fight.

107



PREPARED BY:

W,\A ,OMJN% | 2= 6 8#
<ifijrstant Pr/iect LEader Date

SUBMITTED BY:

/% 2y
Projec;/yeﬁ er ’ Date ¢




REFERENCES

Crateau, E.J. 1975. Dolly Varden Lake - scud stock (Memo dated 10/8/75
to Kenai NWR Manager). U.S. Fish and Wildlife Service, Kenai Fishery
Resources Station, Kenai, Alaska.

Crateau, E.J. 1976. Fishery manégement survey - Dolly Varden Lake (Memo
dated 7/1/76 to Kenai NWR Manager). U.S. Fish and Wildlife Service,
Kenai Fishery Resources Station, Kenai, Alaska.

Crateau, E.J., C. Wooley, and G. Oljver. 1978. Fishery survey of Beaver
Lake, 6/1/78 (Unpublished data). - U.S. Fish and Wildlife Service,
Kenai Fishery Resources Station, Kenai, Alaska.

El1iott, G.V. and J.C. Finn. 1983. Fish utilization of several Kenai River
Tributarfes, 1982 field report. U.S. Fish and Wildlife Service, Special
Studies. Anchorage, Alaska: 70pp. '

Friedersdorff, J.W. and W.J. Jakubas. 71984. Remote and roadside Jake

study, Kenaj National Wildlife Refuge - 1983, Vol. I. U.S. Fish and
Wildlife Service, Kenai Fishery Resources Station, Kenai, Alaska. 150
Pp- :

Howe, T. and J. Ashmore. 1969. Fishery survey of Neckshorta Lake, 8/29/69
(Unpublished data). Alaska Department of Fish and Game, Soldotna, Alaska.

Kubick, S. and J. Reynolds. 1960. Fishery survey‘of Beaver Lake, 7/26/60.
(Unpublished data). Alaska Department of Fish and Game, Soldotna, Alaska.

Logan, S.M. 1967. Fishery survey of Beaver Lake, 8/3/67 (Unpublished data).
Alaska Department of Fish and Game, Soldotna, Alaska.

MacKenthun, K.M. and W.M. Ingram. 1967. Biological associated problems in
freshwater environments; their investigation and control. U.S. Dept. of
Interior, Federal Water Pollution Control Administration. 287 pp-

McMullen, J.C. 1964. Fishery survey of Bedlam Lake, 9/7/64 (Unpublished data).
Alaska Department of Fish and Game, Soldotna, Alaska.

Nelson, J.M. and E.J. Crateau. 1972. Fishery survey of Two Island Lake,
10/6/72 (Unpublished data). U.S. Fish and Wildlife Service, Kenai
Fishery Resources Station, Kenaj, Alaska.

USFWS. 1983. Kenai National Wildlife Refuge draft comprehensive conservation

plan, environmental impact statement and wilderness review. U.S. Fish
and Wildlife Service, Region 7, Anchorage, Alaska. 188 Pp.-

109



