Reglonal Direstor, Fortlsnd, Oregon Jenuary 30, 1957

Fichery Mansgenent Blologist, Geme~fish and Hatcheries, Fortlend, Cregon

Fishery Mansgement Reconnaissance Report - Crater lake, Oregon (1-c7)

Bockeround to 1956

On December 12, 1955 Park tendent T. J. Williems sent
us scales from 37 kokanee salmon and rainbow trout taken from Crater
lake during the 1953, 1954, and 1955 fishing seasons. Theose scales
were read and the results reported in a letter to Superintendent Willlems
dated February 10, 1956. The most interesting deductlicn drawm from these
readings wes that 75 perceat or more of the rainbows caught in each of
these years were progeny of the 1950 and 1951 brood yeors. This indie
cated that « ) there was very little recruitment to roinbow stocks in
Crster loke by subsequent drood years, and - b) that the quality of sport
fishing cculd be expected to decline markedly in the next few yeers due
to the neturel mortality of old fish, unless & suiteble menegement proe

In a letter dated Februery 15, 1956, tuperintendent villiens
gtated he had & collection of gtoumsch semples from 3 railcbow trout end
37 kokence salmon on hand that the Ferk Eervice wanted mnalyred as pert
of theiyr progrem of limmologicsl sppraissl of Crater lake. By errangoe
ments made through owr office, this material was sent to Fishery Research
BMologlst Richead D. Thompson &t Sesttle for analysis lmst April.

Due to prior field comuitments, Fighery Plologist V. M. Morton
: Park until the closing days of the 1956 tourist
s was to set a small gill net (6'x125°)

in Fusarok By Just west of Wissxd Izlend. The net wes set in ebout &
feet of water et 4:00 p.m. ou September 19. Detalls of the set and loke
bottom vere clearly visible in the vemarksbly clear water of Crator iske.
A steady driving ruin on the 19th snd 20th made it virtuelly impossible

vork on the lake. The westher finally cleered on fepe
tasber 21, aud the gill net was pulled st 10:00 a.m. It did not catch &
single fish. The electric themmometer showed the following reedings 4n
Fehrenheit degrees on September 21 at 10:25 a.n. in Punsrole Sey and
11:00 sz ot in the lake southesst of Wisard Islsnds
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Pyeical Characteristics of Crater loke

Crater lake is the highest leke in the Cascade iountains end
the deepest lake in North Americs. According to Hasier (1933:9%) the
lske hes a surface area of 21 square mliles (13,440 surfece scres st 6,177
feet sbove sea level). It has no inlet or cutlet and its water is extireme=
ly soft. Ven Winkle snd Finkbinder (1913) foumd caly 80 p.p.n. of solids
in Creter leke water. A Secchi disk was reported visible et 131 feet on
MAugust 27, 1937. A definite thermmocline existed at the &O-foot level on
thot date. Oummer surface temperatures renge from 50% to 65° F. snd o
wniform tempersture of ebout 40° F. is mainteined in the hypolimmion
cprises over 3/h of the volume of the lake. Uhe groatest recorded
1, foet, The lpke 1s nearly round with an averege dlameter of
shores of Crater lske rise es sheer cliffs 500 to 2,000 feet
lakke surface. Only one good trail leads from the rim to the
and the angler or sightseer must descend this 1.5 mile trnil.
few ¢ sometimes make thelr way down a much more diffficult descent
the vineglass. (See miteched map).

lozienl Charpcteristics of Cruter lake with Buphasis on Fotentiel
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As Cratex lake 1s less than 7,000 years old, it is far too young
to have evelved any life forms of its own. As it has no inlet or outlet,
all flaral end faunal forms must have entered by serial or cverlend migrae
ticns, or by accidental or purposeful plentings by man. The most stertling

by dredge, of green mosses, Foptinelis and Drepenccladus, et the astonishe
ing depth of 35% feet. Hubbard (1030) lists Nostoc® to which Frode (1933)
edds Osclllatoria, Calothrive, Chroococcus, Cladovhors end Ulcthrix es
anong the MOTe comuon TOIMS Of Rigne present. keumerar ot el (1523:108)
state thet the limetic zooplenkton consisted almost entirely of Daphnia

* and Zygnema a8 common slgaae.
(2)



In addition, Rosmina end the rotifors, Ivtholen
end Amiroen eculeats wre . lsterenslln wes the caly
mmmwf‘ﬂ. " Ghe color of the strikingly vhite portion
of the lake bottcon in places ig due to layers of ryrieds of thio dio-
tom's shells. As 2 wvhole, the limnetic planktcon 45 rather limited in

supply,; eccording to Kemmexer.

Results of trout food studies at Crater lake have heen fJese
exribed by Hubbard (1934), Brode (1930), end Hesler end Farner (1942).
In the past, a, the camon vater flea, has been found to be the
principal food item of trout and salmon diets in Croter leke. The rest
of the phyto-and zoo-plankters mentioned sbove have not beon exten dire
ectly by fish except by accident but they have been important s the
besic food of aquatic insect larvee snd mollusks which thereby “convert”
m»mpinmﬂmmmuﬁnhfwd larvee of the
loodworm Chironormus mmmmtmgm,mmamm
%ﬁw mmlymm stanachs, as bave thelthmmr
erus %\g, sud the ersyfish Astoouz. These la
ln%’ the lske sbout 1915. Cmmarus wes ©lso Intrge
Mmmmmwuanotaw&?umnummmw,
plantegbundant waters. The rocky, wave-churned, fluctuating meryinal
level of Crater lake 13 dewld of rooted flowering plents, and a2ll of its
twmtmmmnhstmrmthmlmmm, eccording to
m(maﬂ:ﬂ). Three species of sualls (Menetus, Fu v end
maen) bave been reported as importent trout food tens, The tiny peo~
c.Lem o_;._._;- is also present, but 4t is too small and searce to rate
high a8 o food 1tem, A few smell leeches end annelid worms hove
alao'hoantnkm The sgphibien salapander, fubysionn, end occasionally
memmmmnmmrmcmt@rm In ede

dition, meny terrestrial insects that have been blow into the crater are
consuned by trout.

The Fich of Crater Ilnke

Keumerer (1923:106) states: "Originelly there were no fish in
Croter Leke. W. G. Steel (1907), B. 5. Elcoline, end F. D. Dewart care
ried rainbow tyout mirmows from Cordon's yonch 41 miles to the lake.
Thirty-seven were pleced in the lske Septemdber 1, 1003. The first trout
vere caught in 1501. Others have been planted since that date, and the
Jjakeizw(lms)otrmmottbbutﬁwtﬂmngwhawmrm-

wmmm(mmm) officiel perk records
show that from 20,000 to 300,000 reindbow trout were stocked in Crater lake
anmally from 1932 to 1935, snd from 25,000 to 200,000 silver salmon from
1933 to 1937. These fish were furniched by the former U. 5. Dureen of
Flgheries hatchery at Batte Falls, Oregon. Wo have no record of eny
stocking of Crater lake since 1939, Although steelhead (Colmon pairdnert),

Gezmen brova trout (Salmo » &0d esstern brook chorrs (folvelinus
fontinalis), have been tha loke, they, like the silver sale

mon EM) tly have been unsble to reproduce

(3)



successiully, and to the ‘best of owr knowledge, are not rresent in the

lake tow !ul there has m stocking of the lske since 1940, the
txmt and the koksnee salmon (Iheorhyneims
have spamed succescfNlly in Crater

a.sm r:mthntonnvmgcmlemmmmsulta. Hovody
tom how the kolenee got into the lumke. According

for muxre
to wmu and Dond (1950:19@) - "Mhere is a remote poseibility that the
koksnees mey have become mived with silverside salmon at the egg-teling
station and once liberated into Crater leke, found the situstlon sulb=
gble and reproduced. tthuywhmbmplwte&mthalukamthnut
suthorization or record.

The w M ot Crater loke

Kemerer records shove thoat the lake offered some of the best
trout fishing in 1313 that bhe had ever enjoyed.

Hubbard (193%) states - "Catches from the lake now consist ale
most entively of reinbow with now end then a silverside end once in e
vhile a Cerman brown is reported. The majority of rainbows mun ebout 13"
long snd some resch 24°. They ere usually in prime condition, fat end
pink-fleshed. The silversides rua ebout 15" long, the flesh iz fim and
elmost as nicely flavored as that of the rainbow. Its foed hebits are
sinilay to the rainbow, but seem to ecat more sunils end salomenders. The
Cermen brosm get the largest, up to 30 inches long end welghing up to 10
pomds. The inferiority of the flesh coupled wlth the cusplcion that it

The ouly time fish habits can be studled st Crater lcke is dure
ing the ghort period when the trails down to the leke ore cleared of tnow -
generally from July ) to Geptenber 15...7The fishermen hove found that trout
ere not to be found all over the leke, but seem to prefer the shallows
ebout Vizaxrd Island or Skell Channel. They are eepecimlly concentrated
vhere ssell snow-formed stresmlets flow into the lake...Trolling ia by far
the most popular method of catchidng fish. Fly cssting brings poor results -
equipment usually consists of plugs, erippled minnow and spocns of verious
types. IDalts are frequently used such as sslmon egns, fish eyes, squares
othu?, grasshoppers and eaxthworns,..Fishing 4s no good on clear, calm

Hasler (1938196) states - "My englers have sugpested that
Croter lake might be overstocked because of its reputation cs o leke
*where the limit can be caught with the leest effort'.” 7To test vhether
this condition actually existed, a creel census was initinted in 1937
wvhich ghowed the fairly high cateh return of 0.84 £ish per engler hour of
effort the month of July. The creel census wes continued in 1930,
1939, and 1940, and the results as reported by Hasler and Ferner (1542:322)
are shoun in Teble III. Only rainbow trout end “selmon” were teken. The
everage size of these "galaon” was 14" « 16" in 1937-39 which indicates

(%)



they were mostly silver selmon (Qucoxiymehus kisuteh), wheress ia 19%0
they averaged anly 9" in length which indicates these fich were almost
entirely kokence salmon (Oncorhynchus nerks kemnerlyi).

Catch records are mesgre since 1040, A Croter loke Netlonsl Paxk
nemorsndum of September 15, 1950 reported observetions of & school of
kokenee passing the boat lending on Wizexd Island during o S-minute intexr-
val oo July 2. later, enother school took 25 minutes to poss the lending.
Toats became avalladble on July 18, 1950 end were utilized wntil Ceptesber
L of that year., Although many tourists canbined bosting and engling, there
were nany dmproperly equipped end inexperienced anglers emong them who often
fished for hours with littls or no success, which caused the muber of fish
token per hour to be guite low. The reporter suggested that the cateh would
be greater if anglers could reach more rumote arens of the luke es on two
trips to dlstant points of the leke be had found large roinbows mRTOUS

end easily caught by tralling methods.

A monoraodua by Park Naturalist Fairbenks on the 1952 {ichery
steted thet due to & large elide the lske trail wes not openod during the
regular fishing season, und that consequently very little fishing was dene.
Only 48 rainbow and two kokanee (04" end 8-3/h" lomg) were recorded, and
no coaclusions could be drmam with respect to sbundance of fich compered to
Provious years. EScales wexe collected from 13 rafmbows in 1053, from 25
ralnbow and 17 kokenee in 1954, end from 50 rainbow end 20 kokanee in 1955.
langths and sges of these fish were tabulated and attached to a letter report
to Park Superintendent Willisms on Februery 10, 1956.

Creel census data colleated in 1956 are presented in Teble I and
lengths and eges of 29 reimdbow trout snd five kokenee are presented in
Teble XX.

Inte of Creel Census Results st Crater lske

The ereel census for 1956 (Toble I) indicates that 147 anglers
interviewed fished 299 hours (en average of 2.04 hours per sngler-trip) to
catch 42 reinbow trout and 19 koksnee salmon for o total of 6L fish (m
everage of 0.2 fish per angler-hour of effort). The rainbows aversged 1h
inches in length snd econstituted €9% of the catch, and the koksnce averaged
8.2 inches in leagth and 31% of the total cateh in 1956, A comperison of
erecl census results obtained at Crater lske 4n 1956 (Teble I) with similar
data obtained in 1937 to 1940 (See Table III or Hasler and Former, 1042:3523)
indicates the following possidbilities:

1. 7The sversge sngler-dsay was shorter in 1956 than in ony
previous year of record (prubebly due to the poor fishing snd
limited muber of snglers f£ishing).

2. Ralobow trout constituted the major portion of the ecatch

for the second tims in five years of record, =nd were about the
smne size a8 previously.

(5)



3. Koksnee salmon sveraged smaller than ever before and
were less mmercus in the catch than in most yesrs.

h. The averege catch per sngler-hour of effort was lower
than in sny previcus yeer of record.

A comparison of the 19371040 creel census results at Crater
lske with similaxr data from other cold-water lekes of Vestern United
Statea (Tsbie II1I) indicates that:

1. The average muber of hours fished on easiiy accese
sible lskes is ebout five howrs per angler day « Crater leke
averege in 1939 snd 19!10 vhen fishing for kokanee
wes good, but in other years the fishing has been so poor it
falls far the average (between two and three hours per

E
:

below
t‘rip).

2. That fishing in Crater Lske probably is es poor or
poorer than in any other large leke or reservoir in the tnited
States - this is indicated by ceversl things in Table III,
nemaly

a. Ths average mmber of engler days of effort per
surface scre of water was 0.05, and the aversge number
of fish caught per surface acre was 0.1l in Crater lake,
which are the lowest records we can find.

b. The best measure of quality of fishing is the
sverage catch per angler-hour, which et Croter Lake s
comparatively low. Excluding the fairly good kokanee
fishing enjoyed 4n 1939 end 1940, the averege cstch per
bour et Crater lske i1s and hes alvays been lower than in
eny western lske of record with the ypossible exception
of a few fluctuating reservoirs.

Fecomendations for Future Management Progrom

1. Ve recognize that the Fational Pexk Service's primary eme
phasis on Crater Ieke ss a tourist attraction is its superb and siogular
scenic beauty, as well as its unique geologlceal position.

2. Ve further recognize that the National Paxk Service has ale

In the case of Crater Lake thcnmnnﬁnh-pecie-mmntmuren-
demic to the lake prior to lﬂaaznanthoughwuammspeuieuhm
een into the lake since that time, only the kokanece (Cneo
chus nerka kemnerlyi) sad the rainbow trout (Selmo gairineri) heve been
successful in themselves naturelly in the leke. Therefore,
these two species could now be considered as native to the lake snd we can
8e¢ no reason why & more successful fishery for kokanee and resinbow trout

%
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could not be developed in the lake without detrmcting fron other nate
ural phencmensa that occur there.

3. Ve recoamend the following steps be taken:

8. A more complete creel census of the fishery be
conducted in each of the next four years.

b. Consideration de given to the possible stocking
of kokanee and rainbov trout fry into Crater leke.

%g&ﬂ:wu 97{ 2 9)7(0/3 L

Acting Thgiami Bupervisor
Camo-fish and Hatcheries

to ral Office
PR &wnt,_{gmuw Bat'l. Park (2)

(1)



TABLE I = Sumary of Creel Cemsus Data Collectad at Crater Lake in 1956

Kokanee Salmon Rainbow Trout
Total Total Length in Inches Length in Inches Total
Census Date Anglers Hours 5-6 7-8 9-10 Total 5«6 7=8 9=10 11-12 13-1} 15-16 17+ Total Both Specias
8/5/56 9 313 2 2 3 1 2% 6 8
8/6/56 N 13 0 0 [
8/11/56 13 0% 1 2 5 8 1 2 1 1(22) 5 13
8/12/56 23 32 1 1 1 | 2 L 5
#8/12/56 2 5 0 1 1 1
#8/19/56 2 2 0 1 ) § 2 2
8/17/56 5 12 ) 1 5 1 ;i
8/18/56 17 soi 1 3 2 1 1 a-/ L 6
8/19/56 13 25 g 2 3 1 1(19") 2 1
8/2L/56 12 29 0 1 1 1(18%) 3 3
8/26/56 1 23 1 1 2 1 1 3 3 1 1(227) 6 8
9/2/56 2l 22 1 1 1 1 1 2 5 §
9/3/56 12 23 0 o 1 3 3
147 299 3 6 10 19 2 2 7 é 6 9 10 12 &1

# Wineglass
1/ 21" and 24"

_5/ 18" ard 20"
3/ 17" and 21"



TABLE II = Crater Lake - Rainbow Trout Data

1 2
Slide Number Date Collected Length (in.) Se:T/ Age '/Hotnu on Scale Envelopes
R-1-56 8-2-56 16% F-C L+ Cood condition; stomach empty
2 ? 1 F=C L Good condition; stomach full
3 8-12-56 13 F<D 3+ Good condition; stomach full; Wizard Isl on U-20 Flatfish
L 8-12-56 12 F-D 3+ Good condition; somtach full; Wizard Isl. on Spinner
5 6-12-56 16 F-B 6+ Good condition; stomach full; Wizard Isl. on Spinner
6 8-18-56 1L% M-B S+  Gobd condition (1% 1bs.) Stomach full
7 8-19-56 19 F-B L+ Good condition; Stomach full, Wizard Isl,
8 8-19-56 12 ? 3+
9 8-19-56 12 M-B 3+ Stomach full
10 8-19=56 10 M-B 2+  Stomach full
1 8-19-56 15 M L
12 8-19-56 s M 3+
13 8-2L=-56 19 3/L F-B 5 Stomach full snails, Devils Backbone on flatfish
b ¥/ 8-24=56 10 3/L M-C 2+ Stomach full snails, Devils Backbone on flatfish
5 8-25-56 .o} F-8  5¢  Stomach full; Wizard Isl. on U-20 flatfish
16 8-26-56 19% F S+  Stomach full; Wizard Isl., from boat dock
17 8-26-56 lSt M-D L+ Stomach full; Wizard Isl. from boat dock
18 8-29=-56 172 F-C L+ Stomach full; crayfish
15 9=2-56 12 F-D 3+ Stomach empty; Cleztwood Cove
20 9-2=56 21 F L+ Stomach full; Clestwood Cove
2 G-2-56 1L M L+ Stomach full; Clestwoocd Cove
2 §=-2-56 17 F L+ Fair condition Stomach full; Cleatwcod Ceve
25 ¢=2-5 10* F 2 Feir eondition; Stomach full insects and crayfish
‘ 9-2-E& 2 ? 7 Estimatad over 15" long; stomach full shrimp and shellfish
> G2l 15 M=C g+ Good condition; stomach full
2¢ Gu=2a88 7 F-D no scals Inch Long perforations in stomsch wall
27 9= 3=56 $ F-D 2~ Smell perforations thru stomaca wall
28 G 16=56 1k M-I u+ Stcmech full: Clesitwood Cove aorn Spirmer
R-2%-3& G-16=5¢ 13 M-B 3+
Crzter Lake - Kokanse
£-1-5¢6 8-1-56 8% F 4=-B  Stomech full
2 &-19-58 10 - L Stomach full
3 8-19-56 10 F 4-D  Stomach full



TABLE II - Crater Lake - Kckanse

Slids Mumber Dete Collected Lencth (in.) Sex Age JMotes cn Scale Eavelopes

S=-L=56 8-21-56 10 F 6~4 Stomach full; Fish almeost ready to spswn
5 9=2-56 10% M 7 Stomach expty
6 9-2=55 - - - Stemach full; fsw shrinp
i 9-2~-58 - - - Stemach fuil

8-8-56 9=2=58 - - - Stomach fall

1/ 4gs in reinbowa was the number of annuli eounted

2/ Age in kokanee was ths number of anruli plus cne



TABLE III - COMPARISON OF CRATER IAKE CREEL CERSUS DATA WITH SIMILAR

L5901 e

Averege
Leke or Reservolyr g 8
Etate Year of | Days of THours E: Cutthroat " g
Mox. Surface Acyes | Census | Effort Fished | Koksnee Rednbow East . Brock Toteal E 8 g i }E
~— — — a;, - =
Leke Pend Oreille 1951 {60,172 330,923 | 820,486 678 5,271 850,065 5.5 | 2.6
Idaho 1952 | 57,814 308,850 | 514,913 535 5,850 537,293 | 5.3 | .7
92,000 acres igg; 90.256 459,271 1.232;916 2.533 Z'ﬁ 1, 283’;123 ?é 3?
-] . l5 "8 3 i} -
Fverege A a— - = 006, 3 | 5.2 | 2.3 | 0-1615-2
b
Castle Lake 197 & 2,1 - 45 5,765 5,610 | 3.1 | 2.1
California 1948 | 1,213 3,760 - 9 »150 5,190 3.1 | 1.k
1950 | 1,358 3,802 - 0 5,255 5,255 2.8 | 1.4
1951 851" 2’5‘& - i 2,353 2, 35'+ 3.0 0.9
1952 | 1,087 3.58? - 2,326 2,130 b,506 | 3.3 1.2
1953 i:m 3359 - Erg 13335 3,908 3.4 1 0.8
Average - ﬁ - - &, 300 1 1.3 (23,3 19T
lost Loke 1950 1k 378 - 8 509 517 3.3 | 1.4
Colorado 1951 165 551 - 1 523 s2% | 3.3 | 1.0
15 scres 1952 151 6 - Q 410 110 k.2 ] 0.6 .
Average 143 522 L% 3.6 | 1.0 9.5 3
Castle Lake g4l - - - - - - - 0.33
California igh2a - - - - - - - 0.45
&7 acres 1643 - - - - - - - 10.98
1% - - - - - - - 0-79
1945 - - ~ - - - - 0.95
0.71
1950 1ns 12,01 8 % 769 3.5 P.7
ﬁ m m - . -
cnm-ro 1951 25 ﬁ - 6 506 l]n? 2“1! o.g
8 acYes 1 1 - L3 . -
.CTE Ieke 1939 - ~ - - - = - p®
fomia 1550 - - - - - - - gig
bt aores 1 - - - - - - - L
< r’ m § - - - - - - - 0062
™in Leke 2 wo fuee | - |oam - 0,35 |32 p.7o
i 1% 3’729 4640 ~ 3:?;33 - 13,0’&3 o3 ggg
1£I - 3 - ,!i“i-!-l- h.h Ll e
e . B — 9,25 5.0 _P.s2 BN {8
Yountaln Bes. | 1945 - - - - - - - p.30 '
19};6 - - - - - - - .25
,100 acres 1949 |h,6:u‘.| 3.511 - - - 5,207 E-l P.22
1950 B : 5 - - - 3,529 i1 DX -
FreTes = : - -~ = 5,03 4.6 p.or Pl $.
rfield Resexvolr | 1949 {6,720 368 - - - 19,30 16.9 p.h2 1
buth Dakota 1950 100 :110 - - - 23,400 6.0 P.US
435 scres "
W ' 5 ?_.; - - - 21,3#) G-h J¢h5 2 § k_y_];_.
Crater luke 1937 3,270 3,428 T09 293 - L3 |2.7 p.3B
O*Bﬁﬂ 1938 '6'5!» 1:&36 &2 3ha - "o {2.8 D.23
15,540 acres 1939 610 3,469 863 ns3 - 16 |5.T Pp.23
831 14,209 3,99 190 - h,173 5.9 p.85 b.0S ‘E.J.J.
%r&p— comranp—— u)’ b -3 VR RS
Loke, Ore. 1%h6 T.Gg! 3,799 2,617 3,635 7,269 | BT | 0.19
| 1,300 scres 147 J10 1 10,412 8, k8 19,646 | 4.6 10,391 |
Average _ ﬁ:&ﬂg 13,557 | 4.6 1 0.29 1 6.7 ﬂ
[Jibson m«; ¥ont., m m s’m - - 1,%3 5'6 0.33 OIT loh
1,350 seres
m&m .u::!-: Moath, 1951 | 2,328 113,083 - - h,321 | 5.6 | 0.33 |23.3 [43.2
piadison Res., Jont. 1950 § 7,972 86,237 - - 1,797 5.8 | 0.32 | 2.1 | 3.9
3,800 acres
flebgen laoke, Fout. 1951 10,1’00 “'m - iy 13,2.’}3 L4 0.3 0.8 1.0
13,00 amcres
mmm m- an ﬁs %m - - I*% k-g 0-26 19-3 2“-7
oores
tillow Creek Res., 1951 202 1,060 e s i 5.2 1 0.18 | 0.1 | Q.1
Yont., 1,400 ecred
Tunnel Leke, Mont. 1951 2,565 - - 359 | 5.1 | 0.2% | 1.7 |12.0
30 scres
m” Hent. 1%]' 1;5?5 T,fm -2 - 53:' 4.8 0-0? 1.0 c
1,550 ecres
(a)
[Fast lake, Oregon 14,720 182,733 8,521 7 17,39 5.8 | 0.21
970 ecres 1947 |08y |6 . 6. 12,933 | 5.8 | 0.20
versge 5,00 15,100 | 5.3 10.20 [1%.8 115.6
et ?su*-vm 950 | 7,850 |47,022 - - 7,050 | 6.0 | 0.15 | 0.3 | 0.3




TABLE IV - REFERENCES; 70 CRATER LAKE FISHERIES

1933 = A. D. Hasler (Ranger Haturelist st Crater lLake Netional
Park - fumer, 1937)
Fish Mology and limmoclogy of Crater Lake, COregon
Journal Wildlife Munagement 2(3):194~103 - July, 1938

1933 = J. 8. Brode (Santa Moniea Jr., College)
The Denizens of Crater lLeke
Hortinrest Science 12(3):150-58 - August, 1933

W-Co L. W, L. D. mr' snd R, J. Robinson (m@m‘
raphic lad., University of Vash., feattle, Vash.)
Some Chemical, Flanktonic and Optical Charascteristics
of Cratexr Leke

Ecology 23(1)197-103 = January, 1942

1942 ~ A. D, Hasler and D. 8. Farner (Depertment of Yoology,
Uhiversity of Wiseonsin, Madison)
l‘i;g;;iu Investigations in Crater Ieke, (regon, 1937«

me:?;l of Wildlife Management 6(%):319-327, Octover,

19135 = 0. L. Wallis
Trout Studies and Stresm Survey of Crater lake letionel
M, m
H.8. Theals, o-ﬂsco, P 55

1950 « 0. L. Wallis and Carl E. Bond
Bstablighment of Kokanee in Crater Leke, Cregon
mlm of Wildlife Management 1&(2):190-193, April,
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