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Anglers again are asked to look for
marked fish and report them to the near-
est Game Commission field agent or
the Portland office. Yearling rainbows,
silver salmon and steelhead have been
marked at the Alsea and Cedar Creek
stations. The rainbows and silvers have
been marked by the removal of both
ventral fins and the steelhead by the
removal of the adipose and both ventral
fins. All rainbows to be stocked in
coastal streams north of and including
the Alsea River will be marked. There'
have been 66,000 fish marked at the
Alsea station and 98,000 at Cedar Creek.

* * *

The spring rainbow eggtake at the
McKenzie hatchery yielded a total of
738,724 eggs. Some winter steelhead eggs
have been taken at Cedar Creek and
Alsea hatcheries and the fish will be
held over the winter for release early
next spring.

* *

Wanton waste of elk meat resulted in
a $250 fine, 90-day jail sentence (sus-
pended upon payment of fine) and rec-
ommendation of no hunting for three
years for three elk hunters, Malcolm G.
Clarkson, Salem; Stanley H. Weitman,
Aumsville and John E. Speer, Aums-
ville. Each killed a bull elk during the
special season in the Tillamook Burn
last fall. However, they brought out of
the woods only the head and antlers of
one elk, the head and antlers and about
100 pounds of meat of the second elk,
and the antlers and about 200 pounds of
meat of the third elk. About 900 pounds
of meat were left behind to rot. District
Game Agent Wesley M. Batterson, hav-
ing obtained the necessary evidence,
swore out a complaint against the hunt-
ers, who were tried in the circuit court.

* * *

The Commission's new $34,000 fish-
way and screen plant at Central Point
was opened for public inspection Feb-
ruary 28. The plant is in full operation
one of the first jobs being the con-
struction of grille panels for installation
at Ochoco dam near Prineville. All
manufacture and assembly work for
rotary screens will be done at this plant.

Cover Photo
Trash fish killed at Big Lava Lake.
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Do you want to receive this
BULLETIN each month? If so,
send in your name and address
and you will be placed on the
mailing list free of charge.

GOING TROUT FISHING?
When?
Summer season opens April 19 in Zones
1 and 2; May 3 in all other zones. [Cer-
tain waters excepted.]

How Many?
Trout, 10 fish a day of which 5 may be 12
inches and over. Not more than double
that in possession or in any 7 consecu-
tive days. (Nothing less than 8 inches in
Zone 1 and parts of Zones 3 and 4; 6
inches in other waters.)

Where and How?
Ha! That's the $64 question we leave for
you to figure out. Remember it takes
more than fish in the water to make a
catch. A lot depends upon weather,
water conditions, your know-how with
fishing tackle, familiarity with a fishing
stream or lake, patience, luck, moon,
stars, sun, and a few other odds and ends.

Results?
Well, what if you don't get your limit?
You'll have a good trip anyway and if
you're a true fisherman, you're also a
perennial optimist and know you'll
have better luck the next time.

BIG GAME PUBLICATION
AVAILABLE

"Oregon's Big Game Resources" is the
title of a new informational pamphlet
published by the Oregon State Game
Commission and written by Robert U.
Mace, chief biologist in charge of big
game.

All the big game species of the state
are described and the management
program of the Commission explained.
Some of the major management prob-
lems affecting the various species are
also pointed out.

Art work is by Harold Smith, Com-
mission staff artist.

Hunting and Fishing License
Revenue in U.S. $73,000,000

An all time high for hunting and fish-
ing license sales was reached last year,
according to figures tabulated by the
U. S. Fish and Wildlife Service for the
fiscal period July 1, 1950 to June 30, 1951.

Gross revenue from the sale of 12,-
660,998 hunting licenses was $37,840,791
and from the sale of 16,026,699 fishing
licenses, $35,554,285. Oregon was in
twenty-second place for number of fish-
ing licenses sold (253,144) and twenty-
third for hunting licenses (217,789).



ON THE OPENING DAY of trout
season last year at several central

Oregon fishing spots, notably Big Lava
and Little Cultus Lakes and Ochoco
Reservoir, many fishermen were catch-
ing limits of rainbow and eastern brook
trout. After congratulating themselves
on their good success, they departed
happily homeward. Probably few real-
ized that but for a little known chem-
ical and its comparatively recent usage
in fishery management they might have
caught nothing but a cold for their
efforts.

A fundamental principle of fishery
management is that a body of water is
only capable of producing or supporting
a certain number and poundage of fish,
regardless of species. If trout inhabit the
water and scrap fish are introduced and
become established, the poundage of
game fish produced will be reduced
by angling, and the scrap fish will con-
tinue to increase. Eventually the scrap
fish become overabundant and game fish
plantings show a poor survival and fail
to perpetuate the fishery. The water
then becomes worthless for production
of game fish.

In recent years, a number of lakes
and reservoirs which were overpopu-
lated with various species of trash fish
have been reclaimed in the lake reha-
bilitation program of the State Game
Commission. In order to restore such
waters to their former capacity of pro-
ducing game fish, treatment with chem-
icals is necessary to eradicate the en-
tire fish population, which often in-
cludes a remnant of an original trout
population.

Rough fish exist in many waters
throughout the state. They are native in
many of them, but where they occur in
mountain lakes their introduction has
been made generally by anglers using

By JOHN B. DIMICK, Fisheries Field Agent

minnows for live bait. It is in the moun-
tain lakes that the roach or "chub"
problem is most acute. The rapidly mul-
tiplying populations call for constant
control measures. Warm-water species,
such as bass, bluegills, and catfish, are
highly desirable if balanced populations
exist in waters suitable to their growth
and development; but if they become
established in the colder trout waters
through promiscuous plantings, certain
species will soon predominate as stunted
populations. Under such circumstances
they have little recreational value. Cer-
tain species of rough fish occur natur-
ally in some lakes and reservoirs, and
are constantly competing with game
fish for food and living space.

Nearly everyone knows the story of
Oregon's first reclamation project of this
nature, famous South Twin Lake in
Deschutes county. Prior to treatment in
1941, surveys revealed that the water
had been literally "taken over" by roach,
the aquatic food supply was virtually
extinct, and the game fish were practic-
ally non-existent. Complete chemical
treatment of this 130 acre lake des-
troyed millions of roach and only seven
game fishthe entire trout population.
Since the opening of the lake to angling
in 1945, 8,000 to 12,000 rainbow trout
have been caught annually. The project
was a convincing demonstration of the
possibilities of successful lake restora-
tion through chemical control.

Since this initial undertaking, a total
of twenty-one lakes and reservoirs
ranging in size from 2 to 380 acres have
been reclaimed. In addition, a number
of scrap fish infested waters have been
subjected to intensive partial or selec-
tive control.

Scrap fish eradication is accomplished
by either of two general methods: com-
plete removal of all fish, game as well

as the undesirable species, or selec-
tive control of the scrap fish species
only. On large, deep lakes where com-
plete eradication is impractical with
presently known methods, selective poi-
soning of scrap fish spawning concen-
trations is practiced with varying suc-
cess. If reasonably good trout angling
still exists, scrap fish may be kept from
increasing by treating the shore line
waters and the various bays that they
inhabit during the spawning season. In
lakes at high altitudes, roach in par-
ticular will become concentrated for
their spawning activities in shallow,
warmer shore line areas. At this time,
they are extremely vulnerable to con-
trol. Some trout mortality frequently
occurs from this type of poisoning, espe-
cially to larger trout which enter treated
waters to feed on the dead and dying
roach while the water is still toxic.
Extreme precaution must be exercised
with this type of control in order to pre-
vent any unnecessary game fish losses.
Partial control is often successful in
keeping the scrap fish populations at a
low level without endangering trout
angling.

If selective removal has been tried
for several seasons and the game fish-
ery continues to decline with an in-
crease in scrap fish, complete removal
is the only alternative, if physically fea-
sible; but some waters, because of ex-
treme depth, large size, or numerous
tributary streams, do not lend them-
selves to complete eradication. In such
cases, selective removal must be exer-
cised and maintained on an annual basis
if a sport fishery is to exist at all. Be-
cause of the competition involved, such
lakes and reservoirs are usually stocked

(Continued on page 4)
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with trout of legal or near-legal size.
The larger fish are more capable of sur-
viving under such adverse conditions
than are fry and fingerlings.

Rotenone is usually the killing agent
in the various chemical compounds used
for rough fish eradication purposes. It
is manufactured as a dry powder and
and if used in this form, it must be
mixed with water prior to application.
When larger quantities are required,
"ready-mix" concrete trucks are used.
Small amounts necessary for selective
control may be mixed by hand. In addi-
tion to the dry powder form, various
other rotenone compounds have been
developed specifically for fish eradica-
tion purposes. Rotenone does not poison
fish but acts upon the capillaries of the
gill filaments resulting in suffocation. It
is not injurious to mammals in the
quantities used, and livestock can drink
treated waters without harm. Seines,
traps, and explosives have also been
used to destroy undesirable fish with
varying degrees of success.

For lakes to be given complete treat-
ment, much preliminary work is neces-
sary. The possibility of complete re-
moval must be decided, the lake's prior
reputation as a trout producing water
and the potential productivity after
treatment must be considered. Mapping
and sounding are necessary to calculate
the water volume. The presence of
under-water springs and seepage areas
must be determined for such waters
cause dilution of the poison, and rough
fish inhabiting these portions may sur-
vive to reinfest the lake. Tributary
streams must be treated and as an in-
coming stream will often have an inter-
mittent flow, the entire stream course
must be traversed on foot, and isolated
pockets must be treated separately. If
the streams possess a continuous flow,
lengthy sections may be treated in one
application by relying on the current to
carry the chemical. The presence of all
species of fish must be determined be-
cause the time selected for complete
treatment will be guided by the spawn-
ing period of the species to be removed.
With roach, early spring before spawn-

A "ready-mix" concrete truck is used to mix powdered rotenone with
water when a large scale fish eradication project is undertaken.

ing activities or late fall following the
spawning period are the most suitable
times for treatment. Rotenone is non-
toxic to fish spawn, therefore, every
precaution must be taken to treat be-
fore eggs are deposited or after they
have hatched. In addition, in the early
spring and late fall, lakes undergo a
physical phenomenon known as the
spring and fall turnover brought about
by changing temperatures and wind ac-
tion. If treated at this time, the action
of the water will aid the distribution of
the chemical and give added assurance
of complete eradication;Reservoirs are
usually treated .in the late fall at the
period of lowest drawdown.

The application of the rotenone is
accomplished by several methods de-
pendent upon the type of control and
acreage of water involved. The towing
of burlap bags containing the toxicant
behind outboard motor boats is most
commonly used. Spraying of a liquid
mixture from gasoline engine driven
pumps is common use, especially in
selective control along the shore line
and in weed beds. The surface of a large
body of water is usually divided into
sections with buoys before poisoning.
The size of the sections depends upon
the number of boats and personnel
available for the project. Each section is
treated as a separate body of water with
the exact volume and the rotenone re-
quirements calculated in advance. In
treating small lakes up to 10 surface
acres, the accepted procedure is to apply
the rotenone by the burlap bag method
from motor boats traveling around the
lake in concentric circles spaced at pre-
determined intervals.

The species of scrap fish to be de-
stroyed must be known, since some
require a higher concentration of the
chemical than others. Carp and bull-
head catfish are especially resistant, and,
if such species are known to exist, in-
creased concentrations of chemical are
needed. Toxicity generally disappears
within a period of 30 to 60 days, depend-
ent upon water temperatures. Trout
stocking is usually not undertaken until
the following year, thus allowing time
for restoration of the aquatic food sup-
ply depleted by the former scrap fish
population.

Complete removal of the entire popu-
lation is sometimes not achieved owing
to survival in intermittent tributary
streams and to the escapement of fish
into a spring or marshy area. Such
escapements, although infrequent, pro-
vide a ready source of rejnfestation.
Even though such occurs, the project is
most often justified, for with proper

(Continued on page 5)
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game fish plantings it may take several
years before the water again becomes
overpopulated with scrap fish. In the
meantime, the water will be providing
angling which formerly did not exist.
Reservoir poisoning can be a continu-
ous and rather expensive process be-
cause scrap fish may have to be removed
every few years if the game fishery is
to be maintained. In order to prevent
re-entry of scrap fish from an outlet
stream system, the construction of bar-
riers in the form of concrete dams over
which the scrap fish cannot pass is es-
sential. Often the headwater portions
of reservoir tributary waters are inhab-
ited by trout, but in the lower reaches
scrap fish predominate. If possible, the
stream is treated in such a manner as
to destroy as few trout as possible.

Waters subjected to annual flooding
such as many of those adjacent to the
Willamette and Columbia Rivers can-
not be successfully treated without sea-
sonal reinfestation of scrap fish. These
flood-plain lakes contain unbalanced
populations, many species of which are
highly desirable intermingled with large
numbers of those less desirable. In them
some game fish, such as the white crap-
pie, have become so abundant that they
never reach a catchable size. It is un-
fortunate that population control can-
not be successfully exercised in such
waters.

The control of scrap fish in trout-pro-
ducing waters eliminates competition
for the available food supply with the
result that the water is capable of pro-
ducing a greater poundage of desirable
fish. Recreational attraction is increased
and additional waters for angling are
made available to the public. The sub-
sequent decreased cost of planted fish
represents a tremendous saving. The
stocking of trout of legal length, costing
perhaps $250 per thousand, ceases to be
necessary in order to maintain the fish-
ery. The planting of fry at a cost of $2
per thousand may be practiced with
high survival and excellent growth.

The use of live bait is now illegal in
the State of Oregon. When the regula-
tion was enacted several years ago, the
use of live bait was permitted in waters
known to contain certain warm-water
game fish. The restriction failed to pre-
vent rough fish introductions in game
fish waters and the more stringent regu-
lation is now deemed necessary in order
to protect uninfested waters.

Future Program
Several waters now receiving selec-

tive control are being studied in order

Burlap bags full of mixed rotenone being loaded into outboard motor boats at Big Lava Lake. After
each boat reached its assigned territory, the bags were lowered in the water and towed behind the boat.

to determine the possibility of complete
eradication.
lookout for new introductions of trash
fish and if found, control is often imme-
diately instituted. At times early par-
tial control may eventually save the
cost of complete eradication.

Diamond Lake, formerly a "fisher-
men's paradise" and potentially one of
the best trout lakes in the state, cur-
rently presents a most serious rough fish
problem. The lake has been exposed to
an intensive selective poisoning cam-
paign on an annual basis since 1946 and
especially since 1948. Approximately
$20,500 has been expended on control
with $6,000 of this amount being spent
in 1951. The stocking of rainbow fry has
been discontinued because of their ina-
bility to survive in the face of the roach
populations and trout of legal length
have been planted in their place. The
sport fishery has continued to decline
with the roach population showing no
apparent decrease. The 3,000 acre Dia-
mond Lake produced a recorded catch of
1.33 trout per acre in 1951, in contrast to
East Lake, with an area of 1,000 acres,
which provided a recorded catch of ap-
proximately 109,000 trout at a rate of 109
fish per acre in 1951. South Twin Lake
with 130 acres had a 1951 catch of 8,497
rainbow, an average of 66 fish per sur-
face acre.

It is becoming increasingly obvious

that present methods designed to im-
prove the sport fishery Lake
are not the solution to the problem.
Investigations are now in progress to
determine the practicability and cost of
complete chemical treatment. In order
to give added assurance of complete
eradication of the entire roach popula-
tion, partial draining of this 3,000 acre
lake may be required. Lowering the lake
level approximately 20 feet by draining
has been estimated to cost about $148,-
000. This would reduce the water vol-
ume and surface acreage by about one-
half before poisoning and it would also
prevent the escapement of toxic water
into the North Umpqua River. At the
time of treatment, the outlet would be
blocked off and the lake allowed to refill.

If the Commission should decide to go
ahead with this plan, complete treat-
ment of Diamond Lake would be the
largest and most expensive fish eradica-
tion project ever attempted. Total cost
might approximate a figure of $175,000.

The program of selective removal of
scrap fish during the peak of spawn-
ing concentrations will be continued at
an accelerated rate. Lakes responding
exceptionally well to this type of treat-
ment are East, Paulina, Crescent and
Davis Lakes in Deschutes County, and
Lake of the Woods in Klamath County.
Such control has been partly respon,

(Continued on page 7)
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Dete4640%
For Erosion Control, Weed Management and Upland Game Cover.

By ARTHUR S. EINARSEN, Leader
Oregon Cooperative Wildlife Research Unit*

In the vast developments of land rec-
lamation in the West, it is almost basic
that the areas to be restored and put to
productive use are excessively dry.
Freshly excavated earth, when built
into dikes or other structures is often
unstable and is particularly susceptible
to both wind and water erosion. Ditch-
banks, dikes and fills of an irrigation
project usually offer an environment
more suitable to the weeds of the dis-
trict than to desirable plants and upland
game cover is often lacking.

The Oregon Game Commission was
faced with this problem in Central Ore-
gon. The allocation of a research prob-
lem entailing.a study of how to improve
the habitat for upland game in the
northern unit of the Deschutes Recla-
mation Project was made in 1946. The
Oregon Cooperative Wildlife Research
Unit accepted this assignment, but active
work could not be undertaken until 1947
when the first steps of evaluation were
initiated.

As the result of a series of confer-
ences and with the cooperation of Car-
los C. Randolph, Irrigation Supervisor
in charge of the Northern Division of
the Deschutes Project of the U. S. Rec-
lamation Service, work was centered
along a section of the main line canal
between Culver and Metolius in Jeffer-
son County, Oregon.

*Oregon Game Commission, Oregon State
College, Agricultural Research Foundation,
Wildlife Management Institute, United States
Fish and Wildlife Service Cooperating.

Preparation of Seed Bed.
In this area the canal had been con-

structed by digging out the soil and
placing it on the lower slopes to form
the retaining embankment. Both sides
of the canal and the ditchbanks were
prepared for experimental planting by
harrowing. A drag harrow was towed on
a 20-foot chain with the tractor running
on the ditchbank top or roadway. Ad-
justment in the length of chain influ-
enced the level at which the harrow was
operated.
Seeding.

Since this work was experimental,
conferences were held with the County
Agricultural Agent and a series of
plants offering desirable qualities were
selected to meet local planting restric-
tions and the several requirements.
First, plants of suitable height for the
toe of the slopes were chosen. These
included sorghum, millet, Manchurian
sunflower and Oregon "100" corn. They
were planted with the primary objec-
tive of holding tumble weeds as winter
cover, and incidentally to prevent drift-
ing weeds from entering the canal. Sec-
ond, for the slopes of the banks, plants
were selected which would supply suit-
able height for cover and food. Barley
was chosen for this purpose. Third,
perennial grasses offering some height
and shelter were chosen for the dike
tops, crowns and roadways. Their main
purpose, however, was to make a stable
turf to prevent wind and water erosion
and to exclude noxious weeds. This

group included alta fescue, orchard
grass, crested wheat grass, smooth
brome and blue grass. The rate of plant-
ing is found in Table I.

TABLE I. SEEDING RATE PER MILE*
Seed Amount Seeded

Corn (Oregon "100") 10 lbs.
Barley (Trebi) 2 bushels
Sunflower (Manchurian) 30 lbs.
Alta fescue 20 lbs.
Orchard grass 20 lbs.
Crested wheat grass 30 lbs.
Smooth Brome _ 30 lbs.
Blue grass (Big Blue) 30 lbs.
*The area used is calculated at about 5 acres.

Special Irrigation Equipment.
In searching for help in the matter of

irrigating the canal bank plantings, ex-
periences in another field indicated that
a portable fire pumper might be used
successfully if mounted on a boat. The
pump selected was truly portable
weighing approximately 75 pounds. It
is a back-pack type, light and efficient
known as Type N, 6 H.P. It was designed
especially for carrying into isolated
areas. A more recent development is
Type Y. 9 H.P., a more powerful unit.**
We were supplied with suitable suction
and outlet hoses of several lengths and
a series of nozzles. The "Fog" type noz-
zle which could be adjusted to throw a
fine misty spray reaching approximately
75 feet gave the best results. Heavy
streams of solid water tended to dis-
place loose soil and bury or wash away
the fine grass seeds and are not recom-
mended.

(Continued on page 7)

* *The helpful advice and technical knowledge
of Mr. Phil Andrews of the Pacific Marine
Supply Co. of Seattle, Washington, is ac-
knowledged with appreciation. It was
through his co-operation that suitable
equipment was examined and loaned to
the Oregon Cooperative Wildlife Research
Unit for the experimental work.

Fig, I. Portable pumper, boat mounted. Weight 75 lbs., 300 to
400 gallons per minute,

Fig. 2. Turfing after two growing seasons. This stand covers canal
edges to water line, (Photo by Author)
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sible for the fine trout angling that is
found in these waters today. Other
waters requiring selective control are
Wickiup Reservoir in Deschutes County
and Olive Lake in Grant County.
Roach have recently appeared in Dead-
horse Lake in Lake County.

Several complete eradication projects
are in the planning stage. McKay Reser-
voir in Umatilla County may be treated
since it is mainly inhabited with carp,
and only a few game fish now remain.
Plants of rainbow trout of legal length
for the past several years have provided
little in return. Game fish angling has
rapidly deteriorated in the reservoir and
no improvement is in prospect unless
complete eradication can be obtained.
Here the problem of sufficient drawdown
is pertinent. Thompson Valley Reservoir
in Lake County now containing large
numbers of roach with trout practically
non-existent and Drews Reservoir and
its entire tributary system, including
Dog Lake, are being considered for
complete treatment. Several coastal
lakes with stunted perch populations
are in need of complete chemical treat-
ment.

The anticipated end product of any of
our trout waters requiring chemical
treatment either of a selective nature
or complete restoration is the produc-
tion of the most desirable game fish in
accordance with its maximum potential
capacity. To achieve this, the program
of scrap fish removal will be pursued
and continued in the most aggressive
manner. [See Table on Page 8].

ABOUT THE AUTHOR

John B. Dimick
began his career
with the Game
Commission as a
biologist of the
lake survey crew
in 1939, after grad-
uating from the
fish and game
management
course at Oregon
State College.

He was assigned to trash fish control
following his return in 1946 from a four-
year stint with the U. S. Navy and spent
several seasons at this activity. He pres-
ently is a fisheries field agent.

An expert fisherman and a dead-eye
shot (he holds, his own amid stiff com-
petition in Willamette Valley trap-
shoots) , John also operates a 17-acre
farm on which he currently is raising
walnuts and lambs.

DITCHBANK PLANTING
(Continued from page 6)

The pumper was mounted in a light
weight, portable rowboat. The transfer
from one canal to another or in getting
around dams and spillways is facilitated
by using a light boat. The 4-cylinder
pumping motor operates so smoothly
that there is very little vibration. This
arrangement permits the use of a short
intake hose. Irrigating the mile of ditch-
bank was a simple matter as one attend-
ant could operate the outboard motor
efficiently and also service the pump-
ing unit. Boat speeds of less than 3
miles per hour are recommended. (Fig-
ure 1).

Irrigation began on June 24 and con-
tinued until August 20, when it was
obvious that the vegetation was well
established and needed no further wat-
ering. At the beginning of the experi-
ment, controls were set up so that a
comparison of irrigated and non-irri-
gated plantings could be made. It was
found that the planted area not sprinkled
did not show comparable results. The
contrast was so great that it became
conclusive that although there is some
expense to sprinkling seeded ditch-
banks, it is justified in the final results.
Weed control became a reality in this
test planting since grasses replaced the
weeds quite successfully.

In successive seasons, grass plantings
have become well established. (Figure
2). As the growing season begins, the
orderly rows of grasses are apparent.
By midsummer canal banks and tops
are a tangle of maturing grasses. Tum-
ble weeds are largely excluded.

It is apparent that the planting of
grasses should be done during the first
growing season following canal and
lateral development. Freshly turned soil
becomes a haven for undesirable weeds
if left untreated. If left unplanted to
soil-binding grasses, the obnoxious
weeds monopolize the canal banks.
Conclusions.

In the management of pheasants in
areas newly irrigated and where suit-
able vegetative cover is not yet avail-
able, it is suggested that canal bank
plantings can be beneficial at the end of
one growing season, even where the
soil is extremely unstable and of poor
quality. These stands can be developed
successfully by sprinkling with the por-
able equipment described.

In subsequent years the value of the
perennial vegetation is not as important
in game management. The greatest value
of the plantings lies in the reduced
maintenance costs of the canal bank
and the stabilization of the soil which
these plantings provide.

Costs.
This experiment was purely explora-

tory. It obviously does not meet all of
the conditions arising on reclamation
developments but does show that the
facilities are available to undertake
multiple use plantings at low cost.
Forty-four hours of sprinkling made
possible the establishment of adequate
cover on one mile of ditchbank at a
combined labor cost and operational cost
of $2 per hour. The direct cost, there-
fore, in this experiment was about
$88.00 for the servicing of the mile-long
area. To this, of course, must be added
the equipment cost, but on a full scale
operation relative efficiency can be
greatly increased. It appears that the
same method applied to an entire main-
line canal system is practical. By plant-
ing, a yearly maintenance cost could be
largely eliminated. These costs of canal
maintenance on western dry land areas
can be estimated at $122.00 per mile.
Dry weed burning and removal:

Canals $ 30.00 per mileLaterals _ __. 10.00 per mile
Drag line operation ________ 32.00 per mile
Channel protection, rip-rapping,

etc. 50.00 per mile

Total cost per mile -_ $122.00
In game management the method

offers real help on new impoundments
in arid regions in providing marginal
nesting cover for waterfowl. With many
species of ducks, a marginal strip of
approximately 100 feet abutting water
areas is the favored nesting habitat.
Even in the dryest areas such strips can
be developed at reasonable cost and pro-
vide new nesting habitat where needed.
Since it is a fact that nest predation by
both birds and animals increases as the
nesting cover declines, this method will
insure adequate nesting shelter.
Acknowledgments.

The cooperative nature of the experi-
ment closely involved many agencies.
This included the U. S. Reclamation
Service, Oregon State Game Commis-
sion, Oregon Extension Service, The
Pacific Marine Supply Co. of Seattle,
Washington, Oregon State College and
the U. S. Fish and Wildlife Service. All
groups showed a fine spirit of helpful-
ness and guidance. Elwood Madden,
graduate assistant of the Oregon Coop-
erative Wildlife Research Unit, with
periodic assistance from other Fish and
Game Management students, carried out
the plan outlined by Unit leaders of
preparation and maintenance.

Approximately 510 screens will be in
operation throughout the state in 1952.
Tests conducted at fish screen by-passes
in northeastern Oregon show big sav-
ing of fish that otherwise would be lost.



Lakes and Reservoirs Chemically Treated for Removal of Undesirable Fish Populations

Lake or R it Acreage* Year
Treated

Location
(County)

Species of Undesirable Fish
Removed

Present Fish Stocking

COMPLETE CHEMICAL TREATMENT

1. South Twin Lake 130 1941 Deschutes. Roach. Rainbow trout.

2. Big Lava Lake 380 1949 Deschutes. Roach and whitefish. Eastern Brook trout.

3. Little Cultus Lake 175 1949 Deschutes. Whitefish. Rainbow trout.

4. Blue Lake 60 1951 Lake. Roach. Eastern Brook trout.

5. Fish Lake (Reservoir) 100 1951 Jackson. Roach. Rainbow trout.

6. Perkins Lake 5 1951 Douglas. Perch, catfish, bass-unbalanced. Undecided.

7. Bradley Lake 28 1949 Douglas. Various spiney rays-unbalanced. Cutthroat trout.

8. Waverly Lake 10 1950 Linn. Various spiney rays, carp, gold fish. Bass. bluegill, sunfish.

9. Scout Lake 8 1946 Deschutes. Small trout populations removed to
use lakes for fertilization experi-
ments.

Eastern Brook trout.

10. Lava Camp Lake 2 1946 Lane. Small trout populations removed to
use lakes for fertilization experi-
ments.

Eastern Brook trout.

11. Ochoco R Ir 100 1949 Crook. Suckers, squawfish, crappies. Rainbow trout.

12. Cold Springs R Ir.. 147 1951 Umatilla. Carp, suckers, squawfish. Bass, bluegill.

13. Fern Ridge R ir ... 1950 Lane. Carp, suckers, squawflsh.
Unbalanced spiney rays.

Bass, bluegill, sunfish.

14. Cottage Grove R Ir. 200 1950 Lane. Carp, suckers, squawflsh, various
unbalanced spiney rays.

Rainbow trout.

15. Dorena Reservoir Pre-impoundment
treatment.

1950 Lane. Suckers, squawfish. Rainbow and Cutthroat.

16. Beulah Reservoir 50 1950 Malheur. Suckers. squawfish. Rainbow trout.

17. Malheur Reservoir 114 1950 Malheur. Suckers, squawflsh, carp. Rainbow trout.

18. Unity Reservoir ..... 100 1949 Baker. Carp, suckers, squawfish, various
unbalanced spiney rays.

Rainbow trout.

19. Poall Creek Reservoir 20 1949 Malheur. Carp and various unbalanced spiney
rays.

20. Meacham Reservoir 20 1949 Umatilla. Stunted population of catfish and
sunfish.

Rainbow trout.

21. Hobo Lake 6 1951 Wallowa. Eastern Brook (stunted). Undecided.

SELECTIVE CHEMICAL TREATMENTt

1. Diamond Lake 3000 Annually. Douglas. Roach-millions killed annually. Rainbow trout legal sized.

2. East Lake 1000 Annually. Deschutes. Roach. Rainbow and Eastern Brook.

3. Paulina Lake 1200 Annually. Deschutes. Roach. Rainbow.

4. Lake of the Woods 1200 Annually. Klamath. Carp, suckers, various unbalanced
spiney rays.

Rainbow trout, mostly legal.

5. Cr Lake. 3500 Annually. Klamath. Roach. Rainbow trout.

6. Davis Lake 1000-variable. Annually. Deschutes and
Klamath.

Roach. Rainbow trout.

7. Wicklup Reservoir Variable. Annually. Deschutes. Roach. Rainbow and Eastern Brook.

8. Olive Lake 150 Annually. Grant. Red-sided shiners. Rainbow trout.

9. Willamette Valley Flood
Plain La kes.

Variable. Annually. Willamette Val-
ley counties.

Carp, suckers, stunted crappies. None.

* All reservoirs subjected to complete eradication are chemically
treated in the late summer or fall at time of lowest drawdown and surface
acreages shown above represent the minimum pool or less.

t Selective chemical treatment is generally performed at the time
that scrap fish spawning concentrations appear in the shallow shore line
waters.
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