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INTRODUCTION

The Tenmile Lakes Project for partial control of warm-water fish was

initiated in August of 1964, One qualified fishery biologist and one

conservation aide were assigned to do the work. The reduction in assigned

personnel was due to lack of funds.

Although this was to be a joint project with the Oregon Game Commission

and the Fish Commission of Oregon, the Fish Commission was unable to partic-

pate directly because funds were not authorized. Plankton data were

supplied by Alan M. McGie of the Fish Commission from comparative work done

at Tenmile Lakes in conjunction with his work on "Natural Rearing of Coho

Salmon in Hall and Schuttpelz Lakes". Additional incidental assistance and

equipment were supplied by the Fish Commission personnel from the Charles-

ton, Oregon, laboratory.



CONTROL PROGRAM

A PROPOSAL FOR CONTROL OF YELLOW PERCH POPULATIONS IN TENMILE LAKES, COOS
COUNTY, AGREED UPON BY THE OREGON GAME COMMISSION AND FISH COMMISSION OF
OREGON.

As a result of the joint studies on Tenmile Lakes by the Fish Commission

of Oregon and the Oregon Game Commission, certain recommendations were made

for the reduction of yellow perch populations. The recommendations as given

in the report are as follows:

I. The problem of transplantation of coho salmon from the Tenmile Lakes

system to the lakes in the Eel Lake drainage appears to be insur-

mountable at the present time. Present knowledge of stocking rates

in lakes would indicate that the fry potential of coho salmon in

the Tenmile tributaries could not be stocked in lakes of the Eel

Lake system with complete success.

2. The experience at Devils Lake in Lincoln County would indicate that

there are no assurances that the Commissions could prevent illegal

introductions of yellow perch or other warm-water species after

costly complete chemical treatment,

3. It is recommended that a partial control program be initiated on

Tenmile Lakes to attempt reduction of the yellow perch populations.

After careful study the following alternative control measures are

recommended:

a. A noncommercial fishery for yellow perch using standard

gear by the Fish Commission and Game Commission staffs.

b. A controlled and monitored commercial fishery for yellow

perch.

c. Determine the applicability of partial control methods
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with chemicals to destroy eggs and fry of perch during the

spawning periods.

No assurance is given that the program would be successful, but

there is evidence of success on Bow Lake in New Hampshire that is

similar in size to each of the Tenmile Lakes.

4. The partial control program should be evaluated by personnel of

both Commissions.

5. The partial control of yellow perch and evaluation of the program

will require at least four years to determine its success.

6. Additional funds and personnel will be required to initiate the

program.

Purpose

The basic objectives at Tenmile Lakes are six in number.

1. To increase the average size of yellow perch in each age group so

that the species would be more desirable as a sport fish.

2. To produce a larger cutthroat trout population for sport fishing.

3. To enhance natural coho salmon rearing in the two lakes.

1. To monitor the present bullhead catfish populations and to take

action if the present growth rate is reduced.

5. To determine the sport fishing effort and success on all species.

6. To evaluate fishing gear to determine if a controlled commercial

fishery on yellow perch would be feasible from an economic stand-

point and would be acceptable by the public.

Method

A qualified fishery biologist with an assistant and an aide will be

hired to work full time on the project for at least four years. Suitable

gear and equipment will be provided.
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The work already accomplished at Tenmile Lakes will be reviewed so that

the collection of future data would complement existing records. A new

literature review will be made to update present knowledge of perch control

methods.

The limnological data and fish population statistics to be collected

will be determined and schedules of collections prepared.

The first objective should be to reduce the yellow perch populations by

starting control on all age groups of perch including eggs and fry. Control

of adult fish will be attempted by use of traps, hoop nets, trawls, elec-

trical devices, chemicals, and nets. The annual poundage of adult perch

removed by the sport fishery will be determined, Commercial fishery methods

for perch will be evaluated in conjunction with removal of adult fish.

Commercial value and marketing problems will be included in the studies.

Selected commercial fishermen would be induced to contribute in the work to

determine feasibility of an expanded fishery.

Extensive sampling of fish populations will be made at the time prior

to and during perch spawning in the early spring. The feasibility of

chemical control of perch fry and eggs by treating specific areas would be

attempted on a trial basis in coves, and then expanded if found feasible.

The absence of large numbers of salmonid fish at time of treatment would be

mandatory. Data collected in 1957 indicate a possible treatment time of ten

days before coho salmon fry enter the lake. Prior to perch spawning, coves

will be blocked with plastic sheets before coho salmon fry emerge.

The effect of control on perch populations will be obtained by extensive

sampling of perch. Age - length studies will be made from scale analyses. The

sport catch will be censused to determine changes in average size of fish

caught each year.
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Creel census will be conducted at an expanded rate on the trout fishery

to determine if reductions in perch have an effect on natural populations of

cutthroat trout. If populations of perch are reduced, a program of stocking

marked fingerling cutthroat will be initiated and the returns evaluated in

angler creels along with normal population studies.

Changes in the coho salmon populations will be determined by spawning

ground counts. The spawning ground evaluations will not be part of the

project but will be a continuation of our normal program.

Significant data have been collected and evaluated for several years to

determine changes in growth rate of bullhead catfish. A sampling of the

bullhead population will be a part of the investigations to determine any

major changes in growth rate during the perch control period.

Creel census will be based on a statistical plan developed by personnel

at Oregon State University. The magnitude of the sport fishery on all game

species must be known annually. Part of the evaluation of the control

program will be based on success and changes in catch of the sport fishery.

Costs

The grossly itemized budget estimate by year for the control program is

outlined below. Individual costs of items could vary but should not exceed

the total for any one year. Major personnel costs will be for Fishery

Biologist II, Fishery Biologist I, and Biologist

First Year

Aide.

Salaries and wages $17,000.00

Traveling expenses 500.00

Transportation 500.00

Materials and supplies 2,000.00

Equipment 4,000.00

Miscellaneous, storage, etc. 000 001L 4

$25,000.00
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Second Year

Salaries and wages $18,000.00
Traveling expenses 500.00

Transportation 500.00

Equipment 500.00

Materials and supplies 3,000.00

Miscellaneous, storage, etc. 1,500.00

$25,000.00

Third Year

Salaries and wages $18,000.00
Traveling expenses 500.00

Transportation 500.00

Materials and supplies 4,000.00
Miscellaneous, storage, etc. 000 002,000.00--.-----

$25,000.00

Fourth Year

Salaries and wages $18,000.00

Traveling expenses 500.00

Transportation 500.00

Materials and supplies 4,000.00

Miscellaneous, storage, etc. 000 002
2 t--..--_

$25,000.00

Total costs for four-year program $100,000.00

AGE COMPOSITION

The project was initiated by obtaining an age composition sample to see

how the perch and bullhead population had progressed since the last inventory

in 1957. An Oneida trap net, a hoop net, and two 125-foot variable-mesh gill

nets were used to obtain a sample. Due to the time of year, August and Sep-

tember, and a time of low, warm water in the Tenmile Lakes system, fish

movement was at a minimum and an adequate sample was difficult to obtain.

By mid-October, a sample of 1,017 yellow perch and 1,051 brown bullhead had

been collected. Since the Tenmile system is composed of two lakes of nearly

equal size, North Tenmile and South Tenmile, the age composition sample was
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divided equally between the two lakes.

In presenting ages of fish in the following tables, age group 0 is com-

posed of fish in their first year of life before annulus is formed. Age

group I is composed of fish in their second year of life that have laid down

one annulus, etc.

Yellow Perch

Age-length data in 1964, as compared with that taken in 1957, show a

slight decline in size of perch in South Tenmile in age groups II, III, and

IV. However, age group I shows a slight increase in growth. North Tenmile

perch show a negligible change in growth rate.

Age-length data for North and South Tenmile Lakes perch for 1957 and 1964

are presented in Tables 1 and 2, respectively. Age-weight relationships are

presented in Table 3.

Brown Bullhead

To begin the age composition work on bullhead, a sample of 528 fish was

taken from North Tenmile and 523 from South Tenmile. A section of the vertebral

column anterior to the dorsal fin was removed, dried, and readings were taken

with the aid of a binocular microscope. The same method was used for ageing

bullhead in 1957.

Age composition taken in 1964, as compared with that taken in 1957, shows

a decline in growth rate of brown bullhead. In averaging age groups I, II, and

III as a summary of age-length comparison, bullhead in North Tenmile show a

reduction in average length of 2,2 inches from 1957 to 1964, and in South

Tenmile they show a reduction of 1.7 inches over the same period.

Age-length data for brown bullhead from North and South Tenmile are pre-

sented in Tables 4 and 5, respectively. Age-weight relationships are shown in

Table 6.
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Table 1. Age-Length Relationship of Perch in North Tenmile Lake,
Fork Length Measurements in Inches,

1957 and 1964

Age

1957 Difference in

Average Length
1957 to 1964

1964
Number
Fish

Average Length
(Inches)

Length Range
(Inches)

Number
Fish

Average Length
(Inches)

Length Range
(Inches)

0 21 2.7 1.6 - 3.9
I 84 507 5.2 - 6.3 +0.3 35 6.0 5.3 - 7.1
SI 106 6.6 5.6 - 8.3 +0.0 36o 6.6 5.5 - 8.1
IIT 99 7.7 6.3 - 10.2 -0.1 73 7.6 6.4 - 8.5
Iv 69 8.5 7.1 - 11.8 +0.3 12 8.8 6.9 - 11.5
V 57 10.5 8.3 - 13.0 -2.1 4 8.4 7.2 - 9.8
vI 32 11.7 10.3 - 13.8 1 13.4 13.4
VII 13 12.7 11.1 - 14.6

TOTALS 481

Table 2. Age-Length Relationship of Perch in South Tenmile Lake,
Fork Length Measurements in Inches,

1957 and 1964

nce in
Average

1957

ength Length Range Average

lDifference in

Abe Fish (Inches) (Inches} 1957 to 1964

0
I 118
II 144
III 82
Iv 35
V 10

VI 2

TOTALS

5.6
7.o
8.3
9.4

11.2

13.6

4.8 - 6.7
5.2 - 8.3
6.3 - 10.2
7.9 - 11.8
9.5 - 12.6

13.o - 14.2

+0.1

-0.6
-1.1
-2.2

1964
Number Average Length Length Range
Fish (Inches) (Inches)

56

33

349
54
8

2.9
5.7

6.4
7.2
7.2

2.4 - 3.3
4.8 - 6.7
5.6 - 8.1
6.2 - 8.3
6.8 - 8.2

00



Table 3. Age-Weight Relationships of Perch
in North and South Tenmile Lakes,

1964

Age

North Tenmile South Tenmile

Number
Average Weight

in Grams Number
Average Weight

in Grams

0 - 56 5.8

I 35 55.1 34 47.8
II 362 76.8 346 6202
III 72 8402 55 7106
IV 11 16204 8 7802
V 4 103.2
VI 1 53800 -

TOTALS 485 499

CONTROL PROCEDURES AND RESULTS

Mechanical Control

Trap Nets

After the age composition sample of approximately 2,000 fish was taken in

late summer and early fall of 1964, trap nets were again fished starting in

mid-January, 1965. The need was to monitor the perch population and try to

find an effective time and location to control adult fish. It was found by

Reif (4)
in Bow Lake, New Hampshire, that perch spawned in isolated coves and

could be partially controlled with pound nets.

Figures I and II illustrate the trap-net catch success by semimonthly

periods in North and South Tenmile Lakes. Peak catches of both perch and

bullhead occurred at relatively the same time in both lakes. Accelerated

perch movement did not occur until well after the spawning season. The

increased bullhead catch in the spring is probably due to rapidly rising water

temperatures and resultant increased bullhead feeding and movement.
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Table 4. Age-Length Relationship of Brown Bullhead
in North Tenmile Lake, 1957 and 1964,
Fork Length Measurements in Inches

1957

Difference in
Average Length

1 7 - 1.64

1964

Number

Average
Length
Inches

Length
Range
Inches Number

Average
Length
Inches

Length
Range
Inches

0 64 4.3 3.o - 7,0 -1.1 2 3,2 300 - 3.4
I 273 8.1 5,2 - 10.0 -1.7 16 6.4 5.0 - 707
II 103 10,7 9.0 - 13.3 -2.0 273 8.7 509 - 10.9
III 113 12.3 11.0 - 15,2 -3,0 224 9.3 7.4 - 12.1
IV 6 12.6 12,2 - 13,2 -2.2 11 10,4 8.6 - 12.5
V 1 11.3 11.3

TOTALS 639 527

Table 5, Age-Length Relationship of Brown Bullhead
in South Tenmile Lake, 1957 and 1964,
Fork Length Measurements in Inches

1957 1964

Average Length Difference in Average Length

Length Range Average Length Length Range
Number Inches Inches 1 7 - 1.64 Number Inches Inches

0 44 3.7 2.8 - 4.4
I 316 8,0 5,3 - 10,0 -1.4 35 6.6 5.2 - 8.2
II 155 10.6 9,1 - 12.7 -1,7 341 8,9 5,9 - 11.2
III 41 11,8 10,5 - 13.0 -2.0 134 9.8 8.4 - 11,7
IV 6 12.8 11,9 - 13.5 -1,3 7 11,5 10,2 - 14.0

TOTALS 562 517

Table 6. Age-Weight Relationship of Brown Bullhead
in North and South Tenmile Lakes, 1964

Age

North Tenmile South Tenmile

Number
Average Weight

in Grams Number
Average Weight

in Grams

0 2 7.5
I 16 57.6 32 57.8
II 272 131.3 328 161.3
III 225 165,4 132 200,5
IV 12 249.5 5 361.8
V
VI 1 297.0

TOTALS 528 497
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The large average catch in August of 162 perch in South Lake (Figure II)

is the result of two particular catches of 359 and 181 fish. This was not a

general peak in trap-net catches of perch. It was found through the year

that trap-net catch success was not only associated with the time of year,

but to type of set. Best results were obtained where the net was in water

at a depth of 8 to 10 feet. The shallow set would enable the floats to ride

on or near the surface and the weights to rest on the bottom. Deep water

sets were quite unproductive.

The standard trap has a small-mesh 100-foot lead. During the period

June 15 to August 15, a new 5-inch stretch-mesh 200-foot lead was used with

the trap. Good catches of perch were experienced with long leads of large

mesh in the Great Lakes perch fishery using pound nets similar to the Oneida

trap.

Tables 7 and 8 present numbers of fish by species that were taken in

trap nets by monthly periods in North and South Tenmile Lakes. Table 9

presents pounds of bullhead and perch that were taken by trap net in North

and South Tenmile Lakes.

Hoop Nets

One hoop net was used to obtain part of the sample used for age composi-

tion. Four new hoop nets were fished from April until July. The information

obtained just confirmed the fact that hoop nets are an effective way to catch

adult bullhead.

Figures III and IV present hoop-net catches for North and South Tenmile

Lakes, respectively. Table 10 shows pounds of bullhead and perch taken by

hoop net in North and South Tenmile Lakes.
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Table 7. Numbers of Fish Taken by Trap Net by Monthly Periods,
North Tenmile Lake, 1964-65

Month
Net

Days BrB YP Bg Ct Rb

Coho Steelhead
CotJuv Adult Juv Adult

Aug. 7 422 57 2 2 0 1 0 0 0 0

Sept. 13 240 40 1 1 0 22 0 0 0 0

Oct. 13 535 137 4 2 0 0 0 0 0 0

Feb. 8 208 223 4 11 0 51 0 0 10 34

Mar. 22 6,661 243 4 16 0 28 1 0 28 5

Apr. 19 396 218 2 8 1 0 1 0 2 0

May 15 41 1,785 0 0 0 0 0 0 0 0

June 46 74 693 0 0 0 0 0 0 0 0

TOTALS 143 8,577 3.396 17 40 1 102 2 0 40 39

Table 8. Numbers of Fish Taken by Trap Net by Monthly Periods,
South Tenmile Lake, 196465

Net Coho Steelhead

Month Days BrB YP Bg Ct Rb Juv Adult Juv Adult Cot

Aug. 4 211 650 5 3 0 9 0 0 0 0

Sept. 11 633 189 5 0 0 0 0 0 0 13

Jan. 17 14 5 0 1 0 53 0 0 0 8

Feb. 19 97 23 0 0 0 0 0 0 0 11

Mar. 21 1,662 585 17 18 1 23 0 1 2 2

Apr. 47 1,386 1,182 13 1 3 0 0 3 3 0

May 33 664 2,099 4 0 0 0 0 0 0 0

June 16 92 23 2 0 0 0 0 0 0 5

July 43 694 308 352 1 0 5 0 0 0 0

Aug. 18 378 16 14 1 0 1 0 0 0 0

TOTALS 229 5,E1 5,080 412 25 4 91 0 4 5 39

Table 9. Pounds of Brown Bullhead and Yellow Perch
Taken by Trap Net, North and
South Tenmile Lakes, 1964-65

Lake

North Tenmile

South Tenmile

Brown Bullhead

911

5,204

Yellow Perch

488

1,045
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Table 10. Pounds of Brown Bullhead and Yellow Perch
Taken by Hoop Nets, North and
South Tenmile Lakes, 1964-65

Lake Brown Bullhead Yellow Perch

North Tenmile 608 72

South Tenmile 1,447 141

Totals 2,055 213

Gill Nets

Variable-mesh gill nets were fished to obtain perch for the age composi-

tion work. Gill nets were effective in catching perch. Catches of cut-

throat trout and brown bullhead were negligible through the entire year.

It was found that two-inch stretch mesh was the best size for catching

perch in Tenmile Lakes. (One- and three-quarter-inch mesh was just as

effective, but fish were more difficult to remove from the net.) Four

100-foot constant-mesh two-inch-mesh nylon gill nets were obtained and used

during the 1965 gill - netting operations.

Gill-pnet catch is presented in Figures V and VI for North and South

Tenmile Lakes, respectively.

Traps

Two wire perch traps were tried in September. The two traps were

fished for two nights and took two bullhead and two perch. Due to poor

catch the use of wire traps was abandoned.

Electric Shocker

A 60-cycle, 115-volt alternating current, 1,000 -watt generator was used

in conjunction with a 14-foot aluminum scow and outrigger booms with 3/Li -inch

aluminum electrodes suspended into the water.

The shocker was fished briefly in early November with poor results. If

the shocker were used in the spring when perch were not as widely scattered,
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it would probably be more effective. The shocker was not used in the spring

due to inadequate manpower.

Fish Finders

A Raytheon whiteline fathometer mounted in a hi -foot aluminum scow was

used during Nay to try and find concentrations of fish in TenmiIe Lakes.

The machine was operated over the entire South Lake and through the deep

water portions of the North Lake with little success in finding fish. The

fathometer works well and presents a good profile of the bottom and submerged

snags in deeper areas below 10 feet. Individual fish, presumably trout,

were located quite easily. Concentrations of perch or catfish were not

found. The fathometer is useless among weeds; the white line virtually

disappears and a scramble of stalagmite-type lines appear on the graph.

Chemical Control

Perch Eggs

At the peak of the perch spawning season a search among shoreline brush

and aquatic vegetation was made for egg masses. One cove in North Lake pro-

duced one egg ribbon that had been deposited on a submerged willow bush.

Approximately three additional miles of shoreline were searched but no egg

ribbons were found.

It was the belief that if concentrations of perch eggs could be found,

a program could be initiated to kill the spawn, as was done by Biel (4) at

Bow Lake in New Hampshire.

Perch Adults

After the search for perch eggs proved futile, effort was then shifted

to the use of liquid rotenone as a tool to locate concentrations of adult

perch and fry on likely spawning areas.

No large numbers of adult perch were killed in any particular section
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of shoreline. However, a distinct separation of male and female fish was

noted as is customary during perch spawning activities. It was believed at

this time that perch spawn along the entire 45 miles of the Tenmile Lakes

system.

Perch Juveniles

Perch fingerling were first discovered in South Tenmile Lake on

July 4, 1965. The fish were observed among submerged waterweeds, Anacharis

canadensis, in the west channel at the island. The fish had attained a

length of 39 mm, or approximately 1.6 inches.

Areas of heaviest perch concentration were located and were treated with

Liquid rotenone. Kills of fingerling were good in most instances. Occa-

sional results were phenomenal with mild concentrations of rotenone (0.5 ppm

or less).

It was nearly impossible to estimate numbers of perch killed. Since the

fingerling not only live on the periphery of weed beds, but also in the heavy

tangles; the number of perch fingerling present in a given weed bed could not

be seen and a very small unknown percentage came to the surface when they

were treated with rotenone.

In some instances during treatment operations, sea gulls would hover

overhead and pick up perch as soon as they would come to the surface. In

one particular instance about 50 gulls completely cleaned up dead perch

fingerlings within an hour after treatment.

Also, in any treatment operation, if the entire perch fry population in

a given cove or shoreline weed bee is not completely eliminated, the fry

that are not killed show themselves within hours after the rotenone dissi-

pates.
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Method

Liquid rotenone and a high pressure l2 -inch pump driven by a single cyl-

inder gasoline engine was used in shoreline treating operations. This

apparatus was mounted in a 14-foot aluminum scow and the scow was propelled

by a 25 hp outboard.

A curtain of rotenone was laid down along the open water side of shore-

line weed masses with a ten foot, one-inch pipe extended into the water

beside the scow. (See Figure VII.) The pipe had 3/16-inch holes drilled

along one side at 1-foot intervals, and a 1/2-inch reducer at the end. With

rotenone pumped through this "long nozzle" a very effective curtain of the

chemical could be laid along weed masses from top to bottom. The curtain

would prevent the escape of fry to deep water. The 10-foot pipe could then

be removed and a spray nozzle attached. The weed beds and patches of open

water were sprayed with rotenone between the shore and the curtain of rote-

none (Figure VIII). The method proved quite effective in completely elimi-

nating all perch fry in narrow shoreline weed beds.

In any large scale operation, it would be advisable to use two boats and

pumps. The first boat laying down the "rotenone curtain" and the second

following close behind spraying the weed masses behind the curtain.

In treating small areas of heavy fingerling concentrations with adjacent

areas untouched by the rotenone, there was considerable movement of perch

from the adjacent areas into the treated section after dissipation of the

chemical. When large weed masses were treated, the mild concentrations of

rotenone did not penetrate deep enough and many fingerling escaped by

sounding to the bottom among weeds.

Figure IX shows areas in Tenmile Lakes that were treated with rotenone

for perch fry control. Most of the areas treated were in the South Lake.
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Figure VII. Ten-foot pipe used to lay down rotenone
curtain along shoreline weed beds.

Figure VIII. Spraying shoreline weed beds with liquid
rotenone, South Tenmile Lake.
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Perch fry did not occur in shoreline weed beds in the North Lake as they did

in the South Lake. A few isolated spots of heavy fry infestation were

located and treated. Some likely looking areas were treated where perch fry

could not be seen, all with poor results. Continual searching was done in

North Lake during time of juvenile perch presence in South Lake, but large

concentrations of fry were never found.

It is believed that shoreline treatment of juvenile perch populations

in North Tenmile Lake would be quite ineffective. Observations and experi-

ments conducted on South Tenmile Lake indicate that partial control of

yellow perch could be accomplished through shoreline treatment of juvenile

perch with liquid rotenone.

LIMNOLOGICAL OBSERVATIONS

Lake Temperatures

Five maximum-minimum thermometers were put out during the first of

January, 1965. Two were put in North Lake - one at the end of Carlson Arm

and one off the trestle in the main North Lake. Two were put in South Lake -

one at the end of Templeton Arm and one on the light near Rocl7Point. These

four thermometers were all hung from piling with a 6-foot chain; the

thermometers were located about 4 feet below the surface. The fifth

thermometer was placed in Tenmile Creek at Pastime Dock,

Figure X presents the average maximum temperatures through the year

that were taken at the light in the South Lake. This is a location of good

water movement in the lakes and shows less fluctuation than the other

thermometers. The highest temperature recorded was 77° F. from Carlson Arm

on August 22, 1965. This thermometer was located in very shallow water and

very near the mouth of Murphy Creek, which warms quite rapidly in the mmuren
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Profile Temperatures

On August 19 when lake temperatures reached near maximum, a group of

profile temperatures was taken. These temperatures and their locations are

presented in Table 11. Other profile temperatures were taken but they did

not show near maximum readings.

Table 11. Profile Temperatures, in Degrees Fahrenheit,
North and South Tenmile Lakes

August 19, 1965 /1

Depth Station Station Station Station Station Station Station

in Feet #1 #2 #3 #4 #5 #6 #7

0 70 70 72 72 71 70 72

5 70 71 71 72 71 71 71

10 70 71 71 72 71 71 71

15 70 71 71 72 70 71 71

20 69 70 70 71 69 70 65

22 - 69 m 68

/1 Station locations on Figure XI.

Lake Gauge Readings

Gauge readings were taken each week when temperatures were taken. Fig-

ureXII presents a graph of gauge readings through the first nine months of

1965. In December 1964 during the Christmas flood, the lakes raised to a

high of 19.12 feet; the all summer low of 1965 was 6.48 feet, a fluctuation

of 12.64 feet. The fall rains in late October 1965 caused the lakes again

to rise.

Plankton

Tenmile Lakes are clear during the winter months except when silt from

tributaries muddy the entire lake system after periods of heavy rainfall.

With the approach of summer, the temperature of the lakes begins to rise and

the plankton multiplies into successive blooms during the summer and fall

months.
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Personnel of the Oregon Fish Commission obtained plankton samples from

June 11, 1964 to February 18, 1965. Samples were collected with a Clarke-

Bumpus net at depths of 1, 5, and 10 feet along the southwestern margin of

South Tenmile Lake. All three sample levels were analyzed for the general

composition of phytoplankton and counts were made of zooplankton collected

at the 10-foot depth to obtain an estimate of the number per cubic meter.

Nauplii stages of copepods were not included in the counts. Phytoplankton

was generally most abundant near the surface; whereas, zooplankton was more

prevalent at the lowest depth sampled.

Phytoplankton: The initial samples collected in mid-June 1964 showed

the dominant forms of phytoplankton were Aphanizomenon, Volvox, Dinobryon,

and Fragilaria in the order listed. Aphanizomenon peaked in abundance during

July and early August, giving the lake a characteristic "pea-green" appear-

ance. By early September, all phytoplankton reached a low level of abund-

ance. This was followed by a gradual buildup of Melosira in association with

Aphanizomenon, Asterionella, and Synedra. Melosira remained the dominant

genus during October and November, though Aphanizomenon exhibited a secondary

bloom on October 1. No samples were collected in December; however, samples

obtained in January were devoid of phytoplankton. A few Volvox were noted in

a surface sample collected February 18, 1965.

Genera belonging tc the blue-green (Cyanophyta) and yellow-green or

yellow-brown (Chrysophyta) phyla were the most common forms of algae col-

lected from South Tenmile Lake, According to Prescott (1954), Aphanizomenon

is widely distributed in lakes rich in nitrogen and phosphorus and generally

accompanies human settlement near lakes. Genera identified in the Phylum or

division Chrysophyta were nearly all diatoms (subdivision BaciIlariophyceae).

Few genera of green algae (ChIorophyta) were collected and they were never
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abundant during the sampling period. Staurastrum was the most common green

alga observed in the plankton tows.

Zooplankton: There were two main groups of zooplankton, Cladocera and

Copopoda. Cladocerans exhibited two well defined peaks in abundance (Fig-

ure XIII). The first peak occurred on July 10, followed by a secondary peak

on September 17, 1964. Cladocera were not present in samples collected after

November 25, 1964. Fluctuations in the abundance of copepods were not as

pronounced as were numbers of Cladocera. Copepods were generally less pre-

valent than Cladocera prior to mid-October 1964.

Most Cladocera belonged to the genera Daphnia and Bosmina. Diaptomus

and Cyclops were the most common genera of Copopoda found in the plankton

samples.

AQUATIC VEGETATION

The most numerous and noxious aquatic vegetation in the lake system is

Canadian waterweed, Anacharis canadensis. This is the weed that has caused

so much investigation and research, not the Brasilian waterweed, MeriophylIum

Brasiliense, as it is believed by the residents of the Lakeside area. Al-

though Brasilian waterweed is present and quite common in Tenmile Lakes, it

is not the most numerous weed. Brasilian waterweed is most common in Carlson

and Big Creek Arms in the North Lake where average depth is less than in the

other arms. But even here it is not the dominant species and Anacharis

still is the most troublesome species.

Pondweed, Potomogeton Richardsoni, is common in Carlson and Big Creek

Arms but seems to be absent from other parts of the lake system. Water

shield, Brasenia Schreberi, is common throughout the lake system where con

ditions are favorable for its growth. Yellow water lily, Nupher yarlealara,
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and bullrush, Scirpus app., are common and in most cases grow in close assoc-

iation with each other. The bullrushes emerge adjacent to shore in very

shallow water and the water lily floats in the water adjacent to the bull-

rush. Also, many ornamental water lilies have been introduced along the lake

shore near cabins and summer homes.

Problems

The waterweed in Tenmile Lakes is restricted to a narrow band adjacent

to the shoreline and large masses at the ends of the different arms of the

lakes. The ends of the respective arms have gradual sloping shorelines thus

making an ideal situation for aquatic weed growth. Most of the remaining

shoreline is quite abrupt, causing a limited band of weeds along shore.

The band of waterweeds that borders Tenmile Lakes offers unlimited

spawning habitat and nursery areas for yellow perch rather than restricting

perch spawning to isolated coves as was the situation at Bow Lake, New Hamp-

shire.

Locations for bank angling in the Tenmile system are limited due to much

private ownership and lack of public access. Where shorelines are accessible,

aquatic vegetation is so thick during the late summer that successful angling

is nearly impossible. Where floats and docks are constructed out over and

beyond the dense weed beds, angling success improves immensely.

Construction of public fishing piers or floats in areas at public access

would be very helpful in accommodating the many anglers that seek Tenmile

Lakes warm-water fish during the summer months.

FISH SPECIES INVESTIGATIONS

Yellow Perch

Nets were fished continually after January 15, 1965 to monitor the perch

population so the start and the peak of spawning could be known. A few
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hundred perch were kept in live-pens for closer observation. Supplies of

fish were continually being removed and replenished so good test fish could

be observed.

Perch spawning started on March 20, 1965 when the lake temperature had

reached 54° to 55° F. Spawning peaked the last few days in March and the

first few days in April at a lake temperature of 55° F. On March 29 there was

little evidence of perch eggs in the live-pens, and by April 1 the pens were

a mass of egg ribbons.

A search for perch fry was started in mid-May but fry were not found in

submerged weed beds until July 4. The first sample of perch juveniles taken

averaged 39 mm in length.

When juvenile perch were once found, a survey of the entire shoreline in

the South Lake was made to plot areas of fingerling concentrations. All

shoreline in the South Lake was mapped except in Coleman Arm where a heavy

plankton bloom occurred before the area could be covered. The plankton bloom

persisted approximately three weeks longer than in the other arms of the lake.

By the time the water cleared, the perch had moved from the shoreline weed

beds into deeper water.

In searching for juvenile perch, the early morning hours were the best

time due to the arrival of a stiff northwest wind that came up every day

about 10:00 a.m. When the wind rippled the water, the fish could not be seen.

Figure XIV shows shoreline areas of heavy perch concentrations.

By the end of the third week in July, a heavy plankton bloom occurred

that made it impossible to see young perch even in very shallow water. The

bloom extended into the first week of August when all of South Lake except

Coleman Arm cleared. When the plankton cleared the perch were still present.

By the end of August, nearly all fingerling had attained a size large enough
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to venture out into deep water and away from sheltered weed beds. When perch

moved into deep water, they had attained a length of approximately 60 mm.

Brown Bullheads

During the first part of May, Tenmile Lakes bullheads began to move

toward shoreline areas. By the middle of May spawning had begun at a lake

temperature of 63° F. Spawning extended into the first week of June, as the

lake temperature reached 66° F. By mid-June thousands of fry (10 mm long)

could be seen swimming in very shallow water among emergent vegetation, bull-

rush and water lily, adjacent to shore. By the first of July bullhead fry

had begun to move from shoreline areas, and by mid-July fry had attained a

length of 30 mm.

However, even until the middle of August there were bullhead fry in the

10-mm size still present in some shoreline areas. By September some bullhead

fry had attained a length of 70 mm when they began to enter the trap-net

catches.

During the time of bullhead spawning, sport angling for this fish was

extremely poor. Not until the middle of July did angling return to normal.

During the perch chemical treatment operations in early June, large

numbers of bullhead fry were killed in shallow shoreline vegetation where

nests were located. Before treatment no bullhead fry could be seen, but

after application of the rotenone the shallows were a wiggling mass of tiny

bullhead fry.

Bluegill Sunfish

Bluegill were first taken in South Tenmile Lake by trap net in mid-

August 1964. Since then they have been found throughout the entire lake

system. The largest bluegill collected was 8.5 inches long. The fish was in

its third year of life and could have possibly been one of the bluegill that
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was illegally introduced into the lakes. During the 1965 fish investigations,

bluegill were found to be more numerous in South Lake than in North Lake.

From this information we assume that bluegill were first introduced into

South Tenmile Lake.

No bluegill were encountered in Tenmile Lakes during the 1957 study.

Bluegill began to appear in the trap-net catch in large numbers on the

first of July. The net sets that were most productive were those over large

weed beds at the ends of Templeton and Coleman Arms.

Partial control work was conducted to see if bluegill could be exter-

minated as successfully as the young perch. In most instances, numbers of

bluegill killed far exceeded numbers of perch killed in similar operations.

Figure XV shows individual coves that were treated to remove bluegill fry.

Scale samples were taken from all bluegill trapped. Table 12 gives age

composition of Tenmile Lakes bluegill. Approximately 90 per cent of the

catch was composed of one - plus - year -old fish or those in their second year

of life. Seven percent were O's or fish in their first year and 3 percent

were two-plus fish or those in their third year of life.

Table 12. Bluegill Age Composition
North and South Tenmile Lakes, 1965

Number in Average

Lake Age Sample Length Range

North Tenmile I 33 5.55" 4.5 - 6.1"

South Tenmile 0 30 2.56" 1.8 - 4.7"

I 383 5.50" 4.3 - 6.6"

II 14 5.85" 5.3 - 6.3"

Totals 460
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Cottids

Species of the family Cottidae are numerous in the Tenmile system.

Thousands of fry were killed during treatment operations in mid-June and

continued to appear during the shoreline treating until the end of June.

Cottids also appeared in small numbers in the trap-net catches.

During seining operations for coho fry in the Tenmile tributaries, cot-

tids were encountered in moderate numbers.

Tadpoles

Tadpoles were very numerous in early spring and began to appear in the

trap-net catch in mid-February, 1965. In the period from February 19 to

March 15, the trap-net catch in North Tenmile Lake was composed of 2,290

pounds of bullhead, 353 pounds of perch, and 93 pounds of tadpoles. Tadpoles

were not as numerous in South Lake but were plentiful. One particular catch

in Coleman Arm on April 12 was composed of 50 pounds of bullhead, 20 pounds

of perch, and 35 pounds of tadpoles.

Even with the large number of bullfrog tadpoles present in the North

Lake, bullfrog adults were extremely scarce during the summer of 1965.

Coho Salmon

Coho adults migrate up Tenmile Creek and through the lakes to the trib-

utary streams when the fall rains increase the flow in Tenmile Creek to

allow fish passage. During the summer months the flow in Tenmile Creek is

very low. Spawning generally peaks during the first two weeks of December,

and fry hatch and emerge from the gravel in late February. Fry remain in

tributary streams until spring freshets in March and April flush them into

the lake system. It is believed that the number of fry that reach Tenmile

Lakes from tributary streams is dependent upon the time and volume of high

water that occurs in the early spring.
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Trapping operations on tributary streams during March and April showed

coho fry moving downstream with rising water.

A summary of downstream migrant trapping is presented in Table 13. In

every instance fykes were fished from dark until midnight,

Table 13. Downstream Migrant Enumeration
Tenmile Lakes Tributaries, April 19-28, 1965

Stream
Number of

Nights Fished
Coho
Fry

Lamprey
Ammocoetes Cottids Sticklebacks

Johnson Creek 2 120 6 2 0
Big Creek 2 0 8 0 2

Benson Creek 2 2 0 0
Noble Creek 2 17 0 0
Adams Creek 2 185 34 0 0

Totals 10 32L 2 3

Shoreline searching for perch fry found numerous small schools of salmon

fry in shallow shoreline areas during the first week in May. Mid-June shore-

line treatment operations revealed a complete absence of coho fry in shore-

line areas. By mid-June the lake temperature had reached 68° F. and fry had

apparently moved to deeper water. In continued shoreline treatment opera-

tions during the summerono coho fry or parr were encountered among weeds in

close association with perch and bluegill young-of-the-year.

During the project operation, small samples of coho parr and smolt were

taken by nets or chemical treatment. Average lengths and weights of Tenmile

Lakes coho are presented in Table 14. Data is sporadic and inconclusive but

gives a general idea of the growth rate and condition of coho juveniles in

the lake systen. Figure XV] alustrates typical coho smolt from Tenmile Lakes,

Cutthroat Trout - Resident

Native cutthroat trout in Tenmile Lakes are not common. Growth is slow,

which is quite evident upon examination of any native cutthroat scales,
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Table 14. Weights and Measurements of Tenmile. Lakes Coho Juveniles, 1964-65

Date

September 2, 1964

September 29, 1964

January 15, 1965

February 19, 1965

February 19, 1965

May 219 1965 L2

July 23, 1965

September 10, 1965

1.1

Lake

Number
in

Sample

Average Length Range
in mm

Average Weight
in Grams

Range
in Gramsmm Inches

South Tenmile 14 109 4.3 98 - 126 21 13.0 - 34.0

North Tenmile 20 114 4.5 95 - 140 20 11.5 - 36.0

South Tenmile 19 135 5.3 126 - 145 28 22.0 - 35.0

North Tenmile 14 84 3,3 71 - 98

North Tenmile 13 137 5.4 124 - 146

North Tenmile 133 83 3.3 62 - 125 72 5.5 - 24.0

North Tenmile 63 103 4.1 77 - 145 19 7.0 - 44.0

South Tenmile 26 112 4.4 100 - 126 21 16.0 - 29.0

Ll Sample taken after the Christmas
the lake by the high water. The

L2.. 1964 brood year that entered lake

flood, 1964. A new group of parr averaging 84 mm had been moved into
fish had spent the summer in the stream.

in early spring 1965.



Mr. F. H. Sumner (3)
9
scale analyst for the Game Commission, read eleven

cutthroat scales. The comrents on the life history of the fish follow:

"The average length of all eleven trout was 7.2 inches (range, 6.2 to 8.8

inches). It is believed that the seven trout spent two years in a stream.

Of four other cutthroat, one entered the lake at one year of age, another

after part of a second season in the stream, and two trout after three stream

years. At entrance into the lake, all eleven trout averaged 3.7 inches

(range, 2.5 to 5.8 inches). Most of the cutthroat were smaller than this

average. Two trout after three stream years were 5.5 and 5.8 inches. One

trout in its fourth year had spawned after two stream and one lake year at a

calculated 8 inches in length."

"In total age, six trout were in their third year and five in their

fourth year."

"Growth was slower than in Sand Creek or in Munsel Lake tributaries, where

average lengths were: 2.6 and 2.7 inches at the first stream annulus, 4.6 and

4.8 inches at the second annulus, and 6.5 and 6.8 inches at the third stream

annulus, respectively." Figure XVII shows a sample of native cutthroat from

Tenmile Lakes.

Cutthroat Trout - Sea-Run

Creel census on Tenmile Creek during the fall of 1964 showed a very small

percentage of the catch to be sea-run cutthroat trout. Fifty-seven fish were

checked. Three were cutthroat, 28 were steelhead, and 26 were coho salmon.

It appears that the sea-run cutthroat fishery is minor in Tenmile Creek and Lakes.

Winter Steelhead

Tenmile Lakes tributaries annually support a fair run of winter steelhead.

Spawning ground counts were conducted during February and March 1965. Some

streams were surveyed and no fish were found. The stream counts pre-
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Figure XVI. Seven-month-old coho smolt from South
Tenmile Lake.

Figure XVII. Larger than average cutthroat trout from
Tenmile Lakes.
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sented in Table 15 are those in which steelhead were found.

Table 15. Steelhead Spawning Ground Counts
Tenmile Lakes Tributaries
February and March 1965

Stream
Length of

Survey in Miles Steelhead Coho
Steelhead
per mile

Big Creek 1.00 46 4 46
Roberts Creek 1.50 44 12 29
Benson Creek 1.75 23 0 13

Johnson Creek
South Fork 1.20 9 17 7

East Fork 1.00 6 15 6

Totals and Averages 6.45 128 48 20

Steelhead Juveniles

Only four steelhead parr have been captured in trap-net sets in Tenmile

Lakes. These were taken in Shutter Arm during late March and early April.

Two steelhead parr have been recovered from the lake areas that were chemi-

cally treated. It appears that steelhead do not spend much of their juvenile

life in Tenmile Lakes. They merely pass through the lake after leaving the

tributary streams on their journey to the ocean. No steelhead smolt were

taken in the trap nets or gill nets throughout the duration of the project.

Whether steelhead parr smolt in the lakes or in Tenmile Creek and lagoon area

is not known.

During mid-August coho fry salvage operations in Johnson Creek, 5.5

percent, or 167 fish of 2,993 salmonids salvaged, were steelhead parr.

Other salvage operations through the summer collected many thousand coho fry

but few steelhead.

SPORT FISHERY

Tenmile Lakes support a good sport fishery for trout, yellow perch,

brown bullhead, and a sporadic fishery on coho salmon adults. Tenmile Creek,
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during winter months, produces good angling for winter steelhead.

There are two boat moorages on South Tenmile Lake at the outlet where

small fishing boats are available for hire. Two county-owned boat ramps that

can accommodate six boats exist in the vicinity of the outlet. Due to the

location of the present boat ramps at Lakeside, it is necessary to navigate

the main body of the lakes to reach the sheltered coves and arms. During the

summer and time of most extensive use, the main lake is quite choppy due to

stiff northwest winds and sometimes becomes dangerous for small boat travel.

A third boat ramp exists at Shutter's Landing that is quite primitive and

is privately owned. The ramp can accommodate large boats only at certain

water stages. No charge is made for the use of the ramp and it is used a good

deal during the fishing season. The use of the ramp is an indication that

this type of sheltered facility is needed.

North Tenmile Lake has no public launching facilities. A privately owned

ramp exists at the canal entrance which can accommodate a single boat. Here a

nominal charge is made for boat launching.

Access to bank anglers is limited due to a high percentage of private

ownership and the rugged topography that surrounds the lakes, An old rotting

float is moored adjacent to the public beach at Lakeside, two poor floats

exist near the canal entrance in North Lake, and an old dock is located at

Shutter's Landing. These are the only available facilities that exist for the

bank angling public at Tenmile Lakes. Data that were compiled on the sport

fishery confirm that the Tenmile Lakes system has a potentially excellent

warm-water fishery that is not utilized to a high degree. Establishment of

more and better public facilities might enhance and expand the utilization of

a fishery that is lying dormant.
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Warm-Water Game Fish

Angling for warm-water species usually begins in late February or early

March. During the spring rains in April, angling pressure drops until the warm

days of May again bring anglers to Tenmile Lakes to fish for perch and bullhead.

Angling pressure is light until the first part of June due to the opening of

the trout season in late April. Angling success and use peaks during July and

August and then virtually comes to an end after Labor Day weekend.

Tables 16 and 17 present warm-water creel census data from August 1964

to September 1965 by monthly periods.

Tables 18 and 19 are presented as a comparison of warm-water angling

success at Siltcoos Lake and Sauvie island, respectively.

During the course of the Tenmile Lakes project, the local moorage operators

were asked to weigh and tally fish brought into their docks. Pastime Dock did

a conscientious job throughout the entire season. In both cases poundages and

numbers of fish do not represent 100 percent of fish brought into each location.

Fish tabulated at Lakeside moorages are presented in Table 20.

Trout

A fishery upon native trout at Tenmile Lakes is virtually nonexistant.

Trout creel census at the lakes on opening weekend of the 1965 season revealed

that only four percent of the trout taken were native cutthroat, less than one

percent were native steelhead and coho salmon smolt, the remainder, or 95 per-

cent of the catch, were hatchery-planted rainbow and cutthroat. The catch of

native cutthroat throughout the remainder of the season is equivalent to that

on opening weekend.

The trout fishery begins with the opening of the trout season in the

latter part of April. Angling pressure is fair for the first weekend of the

season, then pressure drops steadily until the middle of July when there is

no participation by trout anglers. This continued decline in angling pressure

46



Table 16. North Tenmile Lake Warmwater Creel Census

August 1964 -.September 1965

Month Anglers Hrs. BrB YP
------7'0-ta.1

Ct Rb Fish
Fish per
Angler

Fish per
Hour

August 1964 100 204 251 458 0 12 1 722 7.22 3.54

September 1964 71 87 152 239 0 2 0 393 5.54 4.52

April 1965 24 133 55 63 0 2 0 120 5.00 0.90

May 1965 /1 64 100 4 381 2 2 0 389 6.08 3.89

June 1965 118 201 16 602 2 7 0 627 5.31 3.12

July 1965 136 253 240 729 2 8 2 981 7.21 3.88

August 1965 60 109 169 568 0 9 0 746 12.45 6.85

September 1965 84 161 176 630 0 4 0 810 9.65 5.03

Totals 657 1,248 1,063 3,670 6 46 3 4,788
and Averages 7028 3.84

/1 The bullhead catch drops drastically during May at the time of spawning when adult fish move to
shoreline areas, Success again returns to normal in July.



co

Table 17, South Tenmile Lake Warmwater Creel Census

August 1964 T- September 1965/1

Month Anglers Hrs. BrB YP Bg Ct Rb
o a

Fish
s per

Angler
per

Hour

August 1964 226 497 1,137 556 0 7 4 1,704 7.53 3.42

September 1964 110 289 524 277 0 2 1 804 7.30 2.78

April 1965 10 41 20 27 0 0 3 50 5.00 1.22

May 1965 70 127 188 350 24 3 2 567 8.10 4.46

June 1965 134 369 96 1,276 1 18 5 1,396 10.40 3.78

July 1965 291 607 618 1,901 2 30 14 2,565 8.82 4.23

August 1965 224 413 942 1,090 1 9 3 2,045 9.14 4.95

September 1965 181 391 947 733 4 13 5 1,702 9.40 4.35

Totals 1,246 2,734 4,472 6,210 32 82 37 10,833
and Averages 8.69 3.96

j Brown bullhead average about 9 3nohes and run 2.7 fish to the pound. Yellow perch average
approximately 7 inches and weigh 3.2 to the pound. An average bluegill is 5,5 inches long.



Table 18, Creel Census of Warm-Water Fisheries in Silt000s Lake, 1964 and 1965

Period
Number Total Number Fish Caught, by Species Total Fish Fish

An lers Hours BrB YP B BB BC Ct Rb Fish per Angler per Hour

3-5/64 52 173 1 65 0 3 0 0 4 73 1,40 0.42

6/15/65 to
7/15/65 61 235 96 144 1 1 1 5 0 248 4,06 1.05



Table 19. Sauvie Island Warm-Water Game Fish Creel Census Data,

February through September 1965

Total Hours
Number of Fish by Species

Total
Fish

per

Fish

perNongame
Month Anglers Fished B YP B LB Wm Fish Fish Angler Hour

February 67 159 4 42 2 0 0 0 2 50 0.76 0.32

March 256 896 35 668 16 0 1 0 7 727 2.84 0.81

April 208 538 4 247 0 0 0 0 0 251 1.21 0.47

May 186 545 278 35 9 1 1 0 1 325 1.75 0.60

June 266 661 87 125 4 1 13 6 3 239 0.90 0.36

July 485 1,584 284 1,14o 81 3 26 0 3 1,537 3.17 0.97

August 167 646 272 179 37 15 10 o 4 517 3.10 0.80

September 133 414 294 101 4 12 4 0 6 421 3.17 1.02

TOTALS 1,768 5,443 1,258 2,537 153 32 55 6 26 4,067
AVERAGES 2.30 1.33



Table 20, Fish Counted and Weighed from the Sport Catch at Lakeside Boat Docks
August 1964 - October 1965

Month

-
Pastime Dock

rirTF-713
Garwoodls Dock

Numbers
-IrroW

Pounds 1umbers Pounds

August 402 24 2 207 44 0

September 276 59 4 11 53 0

October 28 3 0 1 0

November 3 32 (adults) 0

February 51 15 0 0 0

March 15 54 0 0 0

April 46 0 0 0 0 0

May 3 114 1 (smolt) 2 60 39

June 159 63 99 0 0 0

July 356 115 3 0 28 7 1

August 152 0 0 16 0

September 210 0 0 0 0 0

October 1 4 (smolt) 0 0 0

Totals 1,695 336 226 38 264 164 4o



is due to the equivalent decline in angling success.

During creel census operations, anglers were asked whether they were

angling for trout or warm-water game fish. By this method, warm-water and

trout anglers could be kept separate.

& summary of North and South Tenmile Lakes trout creel census is pre-

sented in Tables 21 and 22, respectively. The catch of bullhead and perch is

incidental to the trout catch.

In comparing the trout fishery at Tenmile Lakes with other lakes in Ore-

gon, both coastal and inland, we find that Tenmile Lakes supported a good

trout fishery upon the 16,500 legal trout that were planted in the lakes in

1965.

Tables 23 and 24 present trout angling data from other lakes in Oregon.

Colic Salmon

Tenmile Creek and Lakes each fall support a sport fishery for coho salmon.

Total runs into Tenmile Lakes each year are well above the 10,000 mark, but

angling success from year to year is very sporadic and seems to have no corre-

lation to the magnitude of the run. In 1964, a poor sport fishery existed and

the total estimated run (from Oregon Fish Commission data) was 34,000 fish,

of which 41 percent were jacks.

The fishery does not begin until about the first week in November when

fall rains raise the lake level and fresh water begins to move down Tenmile

Creek. In 1964, heavy rains did not come until the last week of November.

The creek raised ten feet in a period of a week, the salmon moved up the

creek, through the lakes, and onto the spawning grounds before anglers could

initiate a sport fishery.

Tables 25 and 26 present Tenmile Creek and Lakes coho salmon creel census

for 1964 and 1965, respectively.
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Table 21. North Tenmile Lakes Trout Creel Census, April to August 1965

Month
Number

Anglers
Total

. Hours Rb Ct
Coho
Smolt YP BrB

Total
Salmonids

Fish

per
Angler

Fish

per /1
Hour k-

April 240 989 252 451 3 99 26 706 2.94 0.71

May 151 377 8 203 2 90 0 213 1.41 0.56

June 46 74 0 40 0 5 0 40 0.87 0.54

July 10 20 0 3 0 22 0 3 0.30 0.15

August 3 3 0 1 0 4 0 1 0.33 0.33

TOTALS AND 450 1,463 260 698 5 220 26 963
AVERAGES 2.14 0.67

Z1 Averages are calculated from salmonids only.

Table 22, South Tenmile Lakes Trout Creel Census, April to August 1965

Month
Number

Anglers

Total
Hours Rb Ct St

Coho
Smolt YP BrB

Total
Salmonids

Fish

per
An ler

Fish

/1 per
LiHour

April 274 730 439 154 3 1 44 38 597 2.18 0.82

May 367 931 316 496 0 1 111 0 813 2.22 0.87

June 161 331 49 146 0 3 41 0 198 1.23 0.60

July 61 124 12 51 0 0 29 0 63 1.03 0.51

August 7 7 2 0 0 0 0 0 2 0.29 0.29

TOTALS AND 870 2,123 818 847 3 5 225 38 1,673
AVERAGES 1.92 0.90

Ll Averages are calculated from salmonids only.



Table 23, Trout Catch Data from Checked Anglers

at Some Oregon Lakes, 1965

Lake
Number

Antlers
Total
Hours Rb Ct BT

Coho
Smolt

Total
Fish

Fish
er A :ler

Fish
er Hour

Diamond 13,639 639586 379727 0 0 0 0 0 37,727 2.77 0.59

East 1,900 6,805 2,663 0 656 0 9 0 3,328 1,80 0,49

Eel Li 227 834 0 726 0 89 0 0 815 3.60 0,98

Tenmile 1,320 3,586 1,081 1,545 0 0 0 10 2,636 1.99 0.73

Eel Lake data are from first two weeks of season.

Table 240 Opening Weekend Trout Creel Census Obtained from Checked Anglers
on Some Coastal Lakes, 1965

Number Total Coho Total Fish Fish
Lake Anglers Hours Ct Rb Smolt Salmonids per Angler per Hour

Cleawox 80 130 301 0 0 301 3.76 2032

Carter 29 72 - - - 160 5051 2.22

Woahink 49 241 - - 240 4090 0096

Loon 27 44 5 6 0 11 0,41 0.25

Tenmile 512 1,715 605 694 4 1,303 2054 0,76



Table 25. Tenmile Creek and Lakes Salmon Creel Census 1964

Water

Tenmile Creek

Tenmile Lake

Totals and

Averages

Anglers Boats

104 39

137

Hrs.
Fish per

Adults Jks St Boat

263

294 14 23 2 1.00

Fish per Hours per

Angler Fish

0.18 10.50

0.37 7.514

2)41 39 557 37 2

0.27 8.71

Table 26. Tenmile Creek and Lakes Salmon Creel Census 1965

Water Anglers Boats Hrs.

Coho

Rb St Ct
Fish per
Boat

Fish per

Angler

Hours per
FishAdults Jks

Tenmile Creek

Tenmile Lake

422

315 140

655

943

14 61

17 48

0

1

1

0

2

14 0.50

0.18

0022

8.4

13.5

Totals and

Averages
737 140 1,598 31 109 1 1

0.20 10.8



Winter Steelhead

Winter steelhead angling usually begins on Tenmile Creek about the first

week in December.

When persistent rains on the coast raise and muddy most streams, Tenmile

Creek, although it raises equivalently, stays clear and quite fishable.

During these times of high water, Tenmile Creek receives the heaviest angling

pressure.

With Tenmile Lakes at the source of Tenmile Creek acting as a buffer

zone for mud from tributary streams, it takes approximately one week for

turbid water from a heavy rain to reach Tenmile Creek. By this time, neigh-

boring streams are again fishable and angling pressure on the creek becomes

normal.

Tenmile Creek winter steelhead creel census is presented in Table 27,

Table 27. Winter Steelhead Creel Census
Tenmile Creek - Winter 1964-65

Coho Fish per Hrs. per
Anglers Hours St Ct Jacks Angler Fish

349 759 46 3 1 0.14 15.2

SUMMARY

To initiate the Tenmile Lakes Project in the fall of 1964, an age com-

position sample of yellow perch and brown bullhead was taken to determine the

condition of the present fish population in relation to the 1957 study. It

was found that in age group II, of brown bullhead there had been a reduction

in average length of 2,0 inches in North Tenmile and 1.7 inches in South

Tenmile since 1957. Yellow perch showed an insignificant decline in growth

rate over the same period.
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Oneida trap nets and hoop nets were fished the duration of the project.

The trap-net catches revealed the time of accelerated perch and bullhead

movement which occurred at the same time in both lakes. The hoop nets merely

confirmed the fact that the nets are an effective way to catch adult bullhead.

Among the different types of gear used in an attempt to control perch adults,

none proved to be superior or show possibilities of being successful.

The peak of perch spawning occurred during the last week of March and

the first week in April at a lake temperature of 55° F. Search among shore-

line vegetation and probable suitable habitat for perch eggs proved futile.

Since perch eggs could not be found, no method could be tried to control eggs.

Liquid rotenone was then used as a tool to locate concentrations of adult

perch and fry on likely spawning areas.

Juvenile perch were first discovered in shoreline weed masses in South

Tenmile Lake on July 4, 1965. Areas of heaviest perch concentrations were

with liquid rotenone. Kills of perch fingerlings

were good in most instances and in some cases were phenomenal with mild con-

centrations of rotenone. Shoreline treatment of perch juveniles with rote-

none proved quite effective. Complete kills of fry in isolated areas were

accomplished by the method. In continued shoreline treatment operations

during the summer, no coho fry or parr were encountered among weeds in close

association with perch and bluegill young-of-the-year.

Bluegill sunfish have been illegally introduced into Tenmile Lakes

within the past few years. In 1965 there was a population explosion. Blue-

gill fry could be seen in shoreline weed beds by the thousands, and in some

instances bluegill -of -the -year outnumbered the perch-of-the-year in trap-net

catches.

Shoreline treatment of bluegill fry in August and September was quite
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effective and numbers of fish killed far exceeded the numbers of young perch

exterminated earlier in the year during similar operations.

Each spring Tenmile Lakes supports a good trout fishery on planted

hatchery cutthroat and rainbow trout. During the summer months, warm-water

game fish produce excellent angling but fish are small size and thus are not

as desirable as other species on the southern Oregon coast. In the fall the

coho salmon enter the lake system and supply a sporadic fishery which depends

upon water conditions. Starting in December, winter steelhead move into

Tenmile Creek and produce a good fishery at times.

RECOMMENDATIONS

Since the location of perch egg masses proved futile, no method could

be tried to control eggs. One additional possibility in any further work at

Tenmile Lakes would be the use of SCUBA to try and locate egg masses. In the

early spring the lakes are quite clear and it is possible that egg masses

could be located by this method.

It is believed that shoreline treating of juvenile perch with liquid

rotenone would be effective in controlling this species in South Tenmile

Lake. This proposal is restricted to the South Lake and would not apply to

North Lake because of differences in habitat. Brown bullhead could be re-

duced in numbers by this method of shoreline treating, but it is not yet

known whether the species could be brought under control. Additional work

would need to be done at Tenmile Lakes to determine if control of bullhead by

shoreline treating is feasible.

The introduction of bluegill into the system has thrown a new light on

the feasibility of partial control of warm-water fish. In 1965, the bluegill

began spawning in June and extended their activities well into August. Fry
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were emerging over a long period which made it impossible to control the

juveniles in a given area with one application of rotenone. Vast numbers of

bluegill fry were destroyed through shoreline treatment and possibly this

species could be controlled with two strategically timed applications of

rotenone in shoreline weeds. Here again, more information is needed to

determine if this would be possible.

To improve the entire warm-water fish population in South Tenmile Lake

by partial control methods, a minimum of three years would be needed to

chemically treat the entire shoreline at least three, and possibly four,

times each season. The first treatment would be in early June to control

bullhead fry and possibly some perch fry. Late June or early July treatment

would kill additional juvenile perch. August and/or September would be the

best months to control juvenile bluegill.

South Tenmile Lake has 23 miles of shoreline. During the 1965 experi-

mental operations, an application of five gallons of rotenone to the mile was

effective in eliminating juvenile perch, bullhead, and bluegill from shore-

line weed beds. In some cases in heavy weed areas, a higher application rate

would have to be used. The following is an estimation of total cost, exclud-

ing cost of equipment, for a single application of rotenone in shoreline weed

beds in South Tenmile Lake.

Labor: One qualified biologist - $ 300.00
Three Conservation Aides - m m 630.00

Materials:
115 gal. rotenone @ 3.50 gal. - 402.50

$1,332.50
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PERSONNEL

The project leader was Richard L. Werner, aquatic biologist stationed at

Lakeside. Mr. Ralph 0. Williams III was the assistant on the project from

August 1 to September 15, 196)4 and again from March 19 - 23, 1965 when

Mr. Williams met his untimely death on Tenmile Lakes. Mr. Williams was

extremely helpful during the age composition work that was undertaken at the

start of the project. Without his enthusiastic assistance, the desired sample

would have been very difficult to obtain.

Other assistants at the project were Peter E. Claflin, September 28, 1964

to February 19, 1965, and Eric R. Skov, April 1 to September 30, 1965. Without

their help, the large samples of fish and excellent census data would not have

been obtained.
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