
Regional Director, Portland, Oregon January 30, 1957

Fishery Management Biologist, Game-fish and Hatcheries, Portland, Oregon

Fishery Management Reconnaissance Report - Crater Lake, Oregon (1-GF)

Background to 1956

On December 12, 1955 Park Superintendent T. J. Williams sent
us scales from 37 kokanee salmon and 88 rainbow trout taken from Crater
Lake during the 1953, 1954, and 1995 fishing seasons. These scales
were read and the results reported in a letter to Superintendent Williams
dated February 10, 1956. The most interesting deduction drawn from these
readings was that 75 percent or more of the rainbows caught in each of
these years were progeny of the 1950 and 1951 brood years. This indi-
cates that -a) there was very little recruitment to rainbow stocks in
Crater Lake brood years and - b) that the quality of sport
fishing could be expected to decline markedly in the next few years

to the natural mortality of old fish, unless a suitable management pro-
gram was inaugurated.

In a letter dated February 15, 1956, Superintendent Williams
stated he had a collection of stomach samples from 93 rainbow trout and
37 kokanee salmon on hand that the Park Service wanted analyzed as part
of their program of limnological appraisal of Crater Lake. By arrange-
ments made through our office, this material was sent to Fishery Research
Riologist Richard D. Thompson at Seattle for analysis last April*

Field Observations ina 1956

Due to prior field commitments, Fishery Biologist W. M. Morton
was unable to vi&it the Park until the closing days of the 1956 tourist
season. One of his f irst activit ies was to set a small g i l l net (6'x125')
in Fumarole Bay just west of Wizard Island. The net was set in about 60
feet of water at 4:00 p.m. on September 19. Detai ls of the set and lake
bottom were clearly visible in the remarkably clear water of Crater Lake.
A steady driving rain on the 19th and 20th made it virtually impossible
t o l i f t the net or work on the lake. The weather finally cleared on Sep-
tember 21, and the g i l l net was pulled at 10:00 a.m. It did not catch a
single fish. The electric thermometer showd the following readings in
Fahrenheit degrees on September 21 at 10:25 a.m. in Fuaarole Bay and
11:00 a.m. out in the lake southeast of Wizard Island.
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Charoctgrlstlca of Crater Lafoa.

Crate? Laka i s the highest leke la the Cascade tfteuntelns end
tli® deepest lak« In Iterth itoarlea. Accordlns to Haaler (1933:^) tho
lake baa a suzftee* exea of 21 ssjuora ail«» (13*M*O curfece ueres e.t 6,177
feet abow se& Icrvel}* I t baa no inlet or outlet and Its water Is
l y ©offc. Vast Vlakla «ul FSukbindar (1913) fwmSL only Co p*p.a. of

kin cretcr Luke waier. A Secchl disk v&tt reported visiM.® at 131 feet on
August 27, 1937. A dflftolte theTraooHne existed ttt the 60-foot levaL on
tlsxi date, tosamr surfac© tttBpevstuzea xtsnge from ?0* to 65* F. end &
uniform t̂ qpeargtvat> of about ^0* F. i s xsalatidnftil ia the h^poliisoion
vtiicii coaprloea over 3A of tbtt valvaae of tha lfike. 03se greatest recoiled
&5pth. i» 1,996 foet« Tha lake i s nearly' rouoid vith tin averego &t«aet«r of
5 Edlata. 5Cb© shores of Critter Ws& vim es sheer c l i f f s pOO to 2,000 feet
abovta tlui Islet surface. Qnljr OOt good trai l leads from the rim to the
lake edge, and tha angler or eiefrtseer murt descend this 1.5 stile tro l l .
A few people fontttatts MBit* tbelr vaar towa » xaueh taoro difficult docemt
«t the «l3as®lttM. (6«t attached )

Qxarecterietico of

Aa Crater X«k» Is less thaa 7*000 year© oldf i t Is far too young
to have evolved euy l i fo forms of I ts own* As i t fc&s tto lolet or outlet,
fill floral cad fauna! fozas aaust teecm «ixt«r«4 by serial or overland rdgra-
tiona, or "by «wcid(mtsl or purposeful plaotiogs by Jacn. Si® a»at etartlias
biological fioding »t Creter trim l*y Easier (1930-.95) vos th« eollectioa,
by dredgs, of £preea aaosses, F^ftinallo sad Dropgooclaaust ct the astonish*
la® <teptfc of ^ f w t , Hubbaid (l?3J^ listsjfoetoo^no"iAdch BxoQa (1^33)
^ ^ Of^illsigarilaj Cgdotiartye, Chroococcug^ CLi^o^tom end n̂bothriac es
enwos the a»r* .eoinoa foxms of al̂ a© pmssnt • KleEsaierar et al (1^23 J103)
©tat© that the lianttic TOQplanfcton coosletod olaaost mctiroly of

ead ^ygaeaa as coaaoa
(2)



In addition, BocsrUm lca^Bid^m aad the
eculgofra, vera te&m. Mterone3JLa ves tto& only

fouad In the lake. kbo color of tb© etrlktn©a/9rtita yoarUoa
of tha lake bottoa l a pieces i s Sue to layors of fi^rieuSB of this
tcci's itoslls. A» a \*ole, tha liameffelc planktoa la ratbsr llcdtaa

to

Results of trout food studies at Crater Le&a hssm hem
cribad W { 9 3 ) i ( , (
2n ib* pa^t, tephnlaj the ccmKoa vater flea, Ixas b^en fouad to be thai
prlncdpol food t t » i of trout aad Mteoa^ diets in Cmter lake. Tto
of tb@ jj^^toctfid aoo*pla3akt0r0 saeaitioned ©bov̂  tevt^ isot feewssa ̂Bfeesi
ectly by £Ish estcept by cwedtoat b\it tl^sy have been Isaportant aa the

food of aquatic l&m& Xtarvm «»A nolluske i^dch t to ^
Into mocrosooptc fIJSSX ftaod* I^rro^ of the

dtooef2y

end t l» crsyflsh /^tacu^> fheî o le t ter
vsro introduced into tlie lake about 1915* Gc^araa w&a also lirtro*

that t l m birb appar^otly did not curvlvb as 11 prefers

level of Crater lake ia devoid of rooted £loimrin@ plcaats# ana a l l of I t s
t<mm mm fisore Hko 0ttmm foima than lake ferns, sccordlne to

B) * of (5) p ^ ^HS^S^S;
ham been reported aa Ijoq^ortmt trout food itome • OS-i tiny

) 1& BXBO pore^ent̂  but i t ie too esmaLX and acarc© to
as a f ood it«a# A fev email leocbes ft&d cumelid vorm» .IUKV©

alao been tsken. Sbt i«©hibimi ealataonder^ Mb&Bba&n,, and occaaionally
youss@ trcmt tseft* beat found in trout gtamach* ttim Cmter Leke* In
dit ioa, many terrestrial insects ttuat tuacra beat blom jUxto tbo crater

by trout.

; of Crater [ lake

(1923 s 106} *t«&**t wQrigl.naX1jr there wre no fish in
Crater l i te* V* G* Steel (XS&T)* e# s« Eicolim, aid B« D* XJewart car*
ried r^iribew t r w t înacwai fttxi Gordcm1 • r«amh 41 Mies to ibe labo*
5M3%w#ww iwa^ pieced iaa tfatt a«te s«pt«ft>ar 1* 1838« Xh« f i rs t tvoitt
vere caugbt in 1901 • OtHom haw boe«t plmtcd eince that date, md Urn
ltik mm 0 P 3 ) offer® earn of th© beat t*rot flahlne vo Iwro ever

to Hasler rad Farnor ( l ^ S i ^ ) official p
tJaa* froa 20,000 to 300#000 r^lobov trout ver® stocked in Crater
U frcm 1932 to 1935> «**& ft«« S5>000 to 200^000 GtXvm mlmm trm

937 3h r i h f i b
5> 5> ^

1933 to 2937. 3ha«a rich i m fumiobed by t l» fexmer 0. ©• rxire^i cJT
F i ^ i hatchery act Bxtt* I^lld^ Osmgpa* 1% bmr© no record of

«P Crater £o3w cdiace i |
(

939 ^ |
brcsya fcrmfc (r^hso tarutt»L «oA eaBtern brocsk o t o r r e ( ^ ^
^ ) have beca introSSed in the la&a, tlaciy, like the ellvar

mm COjfy^^^ affipareatly toecv® baea liable to

<3)



^j md to the best of our kaowlottge > are not present i& tho
lake today• As thera has been na stocking of tb$ lake olnco l$ftO# the

trout (ScOxaq ^tdrdnerl) end t2xe to&mee $&Lsm ( ^q
are tfcft oaly species that hmm spawned

J3£S7 «us eim ba MMBI ftttt the follcndas creel centos results.
sassia to tow for mxm bcrcr tl>& kckm®e got into the !?&©• According
to HW1I» and BooA (195Oil92) * "Sh&r* i s a TO&aote possibility that tlse

may hsvs becoaa aix^d «Hth ^ilwrelto sa3i3m at the. 6eo*toktns
&&& oâ ce libesutod toto Crater Ixskoj fo^nd t3to situatloa sult-

csble laM reproduced* Or̂  tl«y is^y have beox pleated la the I1&0 without

record* oboro ttet tlM» late offered cccwa of tUe
trout fifltang in 1913 that h» h®& ever

( ^ tvcixtcbeB frewt tb® lake «CTT oooalst
eatircljr of ratobov vith now did then a ellvsrolde mid once in a
a GMnM brova la r̂ eportod* The laajorlty of ralnbovs rua cibout l8'f

leng aad socse r&utix ®̂ w# Sttsy cm tauraall̂ r In prto& conditiow^ fat mid
iO>out 15rt loiJg# tho fl.esli i s firm &

aliaost as nicely flavored *a ttoat of th® rairibw. lt-3 food Jiri>lta
to tl>e reXrfoov, but «eca to eat acre mnils and aal^a^aers* Olwr

torn get the Ictfgest $ t̂ p to 30 inches losig and veigjitng i ^ t o l O
< !Efite inferiority of tb* £l&«h coupled vlth the cnusplcion that i t
toward c^nQibalisai jtoi owsed th© stopgQGe of planting of broi/a

trout In Crater Lato.

Bui cwxly time fidh h^bita can be studied at Crater lake i s dur-
ing the ©bort period t^tea the trails dowi to the lekd ara cleared of enow *
gmcrally froci MX? X to Oaptetabw l^««.Oift fiohera»2gi haim fouad tbat trout
are not to be found a l l enmr tiui lake# but seem to prefer the ch&Ucw
ebout tv̂ ssard lisland or SfceH Channels Oiey ere especially1 cmemtrated
tili^re fiattU ©ao^foixaed f̂crosejaet̂  flov iiito the loke«« •Trolling i s by far
tha E5O0t pojgwlar ŝ rtbod «f c t̂cMjag fiah# Fly eastisg hrir%& poor reimlts -

ypial37 coausdatB of |iL«g0# crippled vdxmmr and «pooas of
Belts w e fWKjiaatly used eiach as aalraoa eess* fi«h eyes,

of be«f# sr»0©tojppor« aad ««rUiii9e^ i s no good on cloar,

(1933*96) fttaftMt - vfMnor «tos^w teim m ĝgê tod that
Crater laba nlgxt be or^er t̂odcod beceus® of i t s rcfpytation oa a lel<e
^diei^ tbo limit d u b * cuue^t *&th tto least effort1 / ' To tecrb
this cosodltioa actually existed, A crt^el census m̂s initiated In 1937
vhich shewed tht fsirlsr hie?i catch rottam. of O*8?4 fish j>er ax^lor hour of
effort durinc t l * wmtik of JuJy* Sto creel emmm mm coatinuod in 1933^
1939* aad X$Q, and t i » **wat* as reported by Basler and 'Fmmr ( 9 ^
are sSbona In TcblQ III. OLĴ T rainbov trout «n& "sftliaon" vere takasi.

al^e of tbese **ft2»m* iwas l^w - 16^ ixi 1937*39



tbay <mm ©ostler atlirar »«3wa (Ofica*3s^^ ldl0utch)# «bex4Ao in
t&ey arvm âged ckly 9* in length *52ehJ indicates these tieh vore

Catch records axe isaagre rises 1J&Q. A Cr&tar Lsska JtotiooaL Pwek
of aeptasfcer 15, 1950 reported observations of a school of

passing the boat limrttng on t&sard Islmid tlurtas a 5-ralnute inter*g
vaL oa July 21. Later, eaothor scZ&oX took 25 minuter, to pose th«
Boats t^eeo© evrJ lable i » July 1S^ 1950 ©nd imc^ ubiliaod tmtil t^
k of tbttb year• Although ra^sr toaH0tn ccacabimd boating ana aig
\r®r® m®p iiTQproperly o^udgped cod iiiexperiericed anglers ©tao«c thro v̂ io oftim
fisbed for liours vith ULttlo or no imcc«ss^ vhioh caused the mta>er of f l &
talssu p^r hour to bo quit® Xc*r* QiO reporter m^gested that tfta catch
t># greater i f ancloro could ro»ch mxm rmot^ arecus of tlie Inko m m tvo
trip© to distant paints of tbft leka lit feed found Isrge
8O& easily emieht by

A oocaonaodua by Bark IStetiuralist Faiitoariko on the 1959 fltih&rj
etatod thxOi &tm to * 3*r@* ©liitte tbe lake trail tma ixrt cpenod during tto
regular flalxtins ©caaon̂  and that ccms^ruoatly v̂̂ ry l i t t l e fiching vad dcmi«
Oxaly ltd raL&bow ©ad tva kctoxfeoo ( 0 ^ «»d 8-3/411 lc«ig) vore recortaed, m&
no oottclusioaa could be dreswa irith respect to sibwdmee of fish co^pisxed to

years. ScaUra vere collected from 13 rniribovs in 1953/ ftm 25
imd 17 fcbkanj^c ia 1^4> aad f«aa 50 raiabw artel 20 koikanee i
and -e@e« of these fioh imro tisbulat^d and attaehod to a letter

6to Pnxfe Sugerinteftd^fat Willieaa oa Februsay

Cr©el o^asus data colleotM l a 15^6 ara {Unseated in Mble I end
«Q4 eges of 29 Xtttl&Wtr trout «ia& f i w kokeaoo are presented in

o f far tngl I I{BIBWW!W, I , I^^ C r & t e r

erecl censu© for 1956 (Cable Z) inaicetes that 1U7 g
fisbed 299 hours (an avarttg* of 2«C& hotmi per fenglei>trip) to

catch h2 mititow trout cad 19 &c&**aee ^almoa for a total of 61 fioh (&n
average of 0*2 fleh per anclexviiour of effort)• The rairibo^m awreged 1^
loehaa in lei^gth 6»d coDu$tit\iUd 6 ^ of the ctxteh* and the kokano^ awx^se
0*2 inche© i a leagth «»d 31^ of the total catch let 19^* A cos^risou of
crool census zosulta obtained ct Crater lake ia 1956 (Tribie I) vi
data obtained in 1937 to 1$*Q (m* Tiahlo XXI or B&slor as^ Famer#
i d i t t te fcOlowiag poeslblXlUM s

g $ y was shorter in 1955 than in any
previous year of record (probably ten to tho poor flehing
3JMt& of )

ft* Rsdxdxnr twst.eeBftituteA tJne aaatfw portion of the catch
for tba seccoid tino in f lw yoara of reccscrd, and mm ixbout tto

i cu* i l

(5)



3. Kokane* ealmon «rer&g*d asialler than ever before and
irere less nmaroua in th© catch than in ssost years.

It* Zhe overage catch per angler-hour of effort ima lower
tha& l a any previous year of record*

A comparison of tbfc 1937*19^0 creel census result** at Crater
lake with fH«tf,i#y data fro® other cold^vater lakes of Wastewi IMted
Statea (Table III) indicates thai*

1, The overage nunfimr of hours fished cm easily acces-
sible lakes la about five tours per angler day « Crater lake
shoved this averse la 1939 add ig**Q vhea rtehlng for kokanee
iros good# but 1A other yeeortt the fishing has been GO poor i t
fal ls fax belov the average (between tvo and three hours p*r
trip).

2% That fishing in Crater lake probably 1$ as poor or
poorer than l a any other large lake or reservoir In the Halted
States * this la indicated by several things In Table III,
waiiyt

a* The average number of engler &apu of effort per
surface acre of vater was 0*05* end the average number
of fieh caught $*r mxrfaee acre wm 0*11 In Crater lake,

are th« l^vast records ire can find*

b« fh* best laeas-ure of quality of fiehing i s the
average catch per an^lexvhour* vhich at Crater Lake i s
canpsratively loir* E>ccliiv!ing the folrljr good kokanee
fiehing enjpyed In 1939 «nd 19to# the average catch per
hour at Crater lake la and has alvagns been icmer than in
isay irestera lake of record vith th# possible excaptioa
of a tmt

f or Futoro Mcmô qtaent Frô rtaa

1* Wa wc<?eniz0 that tbt H&tlonal Bark Service f« primary
phasla on Crater l*k& aa a touxlat attraction la itu superb aM singular
scusnic tH»aufty# aa veil a« Ita uniijue geological poaltion.

2. We further recofioiw that the Katlonal p&rik £ervlc« has
opposed the introdxictioa of esotic species vithin forit bouodarlea.

la the caao of Crater Lake, there were no fieh species present in or
dmic to tbt lake prior to 1836; and although mm? aalaonld species have
been iatiwiwed Into the lake since that tiawr, oaly the kokane* (
ehua nerk» keiaaerlyl) m& the raJUciboir trout (Sa3Uao galntotert) haw
euccesaful in reproducing tte&fttlv** naturally in the Idee.
h g y #

these tvo species could not be considered as native to the lake and vm can
see no reaacn vî y a jaore successful fishery tor kokanee and rair&owr trotrb

(6)



could not be developed la the lake vithout detracting £ xm other nat-
ural jfliftncroentt that occur tbere*

tb© fcdlovlng steps be

a» A fiomr complete entel census of the ftsh&xy
la ^ach oC tb© next four years*

b« Coasideration be given to the possible $toek±&g
of Itofctftae and raiiabw trout fiy into Cratar

Througbi

Acting R©eicsaal Supervisor
and Eatchertea

Copy tot peatraL Office {3)
# Crater lafee ltetU« Parfi (2)

(7)



TABLE I - SmesMrj of Creel Census Data Collected at Crater Lake In 1956

Census Date

8/5/56
8/6/56
8/11/56
8A2/56

•8/12/56
•8A9/56

8A7/56
8A8/56
8A9/56
8/2V56
8/26/56
9/2/56
9/3/56

Total
Anglers

9
b

13
23
2
2
5

17
13
12
11
2b
12

Total
Hours

31*
13
30*
32
5
2

12
50*
25*
29
23
22
23

Kokanee I
Length In
5-6 7-8

1 2

1 1
2

1 1

Salaon
Inches
9-10

2

5
1

1

1

Total

2
0
8
1
0
0
0
2
3
0
2
1
0

Rainbow Troui
Length

$-6 7-8 9-10

3

1
1

1 1 1
1

1 1

b
in Inches
11-12 13-lb 15-16 17+

1
1

1

1
1
1

2
1

1

1

1

1

1
2

1

1

1
1

1

22/

1(22")

1(19")
1(18*)
1(22")
2-2/

* Wineglass

11*7

#
21" and 21*"
18" and 20"
17" and 21"

6 10 19 9 10

Jotal

6
0
5
It
1
2
1
b
2
3
6
5

JL

Total
Both Speciaa

8
0

13
5
1
2
1
6
5
3
8
6
3



TABLE II - Crater Lake - Rainbow Trout Data

1/ 2/
Slide Number Data Collected Length (in.) Sex Age Notes on Scale Envelopes

R-1-56
2
3
it
5
6
7
8
9
10
11
12
13
lit
15
16
17
18
19
20
21
22
25
Zk
IS
26
2?
28

*-29-56

5-1-56
2
3

8-2-56
?

8-12-56
8-12-56
6-12-56
8-18-56
8-19-56
8-19-56
8-19-56
8-19-56
8-19-56
8-19-56
8-2U-56
8-2h-56
6-25-56
8-26-56
8-26-56
8-29-56
9-2-56
9-2-56
9-2-56
9-2-56
5-2-56
9-2-56
9-3-56
9-3-56

9-16-56
9-16-56

r *•<•

8-1-56
8-19-56
8-19-56

16*
11
13
12
16

19
12
12
ID

15*

19 3A
10 3/U
2C
19*

17}
12
21
lU
17
10*
?
15
7
c

16

F-C
F-C
F-D
F-D
F-B
M-B
F-B
?

M-B
M-B
M
M
F-B
M-C
F-B
F
M-D
F-C
F-D
F
M
F
F
?
M-C
F-D
F-D
M-B
M-B

Crater Laka - Kokar.se

h
3+
3+
6+
5+
h*
3*
3+
2*
h
3*
5
2+

5*

no
5+
sea]
2-

Oood condition; stomach empty
Good condition; stomach full
Good condition; stomach full; Wizard Isl on D-20 Flatfish
Good condition; somtach full; Wizard Isl. on Spinner
Good condition) stomach full; Wisard Isl. on Spinner
Good condition (l£ lbs.) Stomach full

10
10 F

u-3

k
tt-D

Good condition; Stomach full, Wizard Isl.

Stojaach full
Stomach full

Stomach full snails, Devils Backbone on flatfish
Storcach full snails, Devils Backbone on flatfish
Stomach full; Wizard Isl. on U-20 flatfish
Stomach full; Wizard Isl. from boat dock
Stomach full; Wizard Isl. from boat dock
Ŝ ô -̂ach full; crayfish
Stcuaach enptyj Clestwood Cove
Stomach full; Clestwood Cove
Stomach full; Clestwood Cove
Fair condition Stomach full: Clestwcod Ccve
Fair condition; Stomsch full insects and crayfish
Estis»t»d over 15" long; atoasach full shrimp ar.d shellfish
Good, condition; stomach fall
Inch Long perforations in stomach wall
SraaH perforations thru stosjach wall
Stcwtch full; Clearfcwood Cove oc Spinaer

Stomach full
Stomach fuLl
Stoj»ach fall



TABLE II - Cr&tQT L&ke - Xokanse

Slida Nuasbsr Date Collacttd Lan ;th (iru) Sex

S-U-56
5
6
7

S-8-56

8-21-56
9-2-56
9-2-56
9-2-56
9-2-56

10
10*

F
M
-

Notes ca Scale

Stomach full;
Stoi&ach es^ty
Stcaach f u l l ; f«r
Stoaach f u l l
Stosach

aliacat rsady to

L/ Ago in rai&bovft tf^s the nirsaber of annul!

2/ Ag6 in kck&nas uas th» nuafcer of annul! plus ens



TABLB I I I - CCfciPARISOS € T CMTER LAKE CMEL CEW3US fcATA WITH SIMILAR
DAX& IBQtl QXS&B laSSUEBS! UIH!EED SXftXSS COI1VHA2JEB LAKES

)

\
1

I

F
C

J
c

t
c

c
c

I
I

c
c
Jl

SIS5MJ O X

Lake or B&eervolr
State
tfex« Surface Acres

Loke Pond Oreillo
Idaho
3£,000 acres

Averse
Castle Late
California

43 acres

Averofje

tost JLektt
Colorado

15 t e r n
Average

Castle Late
California

kj acres

Average

.cfe Book X*&*
>Xor&clD

Avir?î 2

Olfoxnla
. 310 acres

, Ti&a Lcite

1go acres
Averts

ram Stasat&ia Bes.
xlor&do
!,100 acres

>erfiel& Boeorvoir
5\2XJ1 T̂ f Vtff OVA-

later leak©

s, WiO acre*

raullns. Lake # Ore •
1 J 3 5 0 fbcres

I&b&oKt f&s«>~ Hoist*
1,3#> acres

Divm-cton %9«| Hxxt
100 ecr$»

'fetdl&oa Be#«ji toot.
3,dQQ ceres

L3,feQ0 acres
lood lake, Hmt.

20 seres
Uillcw Creek Hi$suf

tott., l>^00 OCTO*
tannal Lobe, Heat.

30 aciMss
Flshfeua Be«.# Hast.
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2ABLS IV ~ B&FEHS1CES SO CBiSffiH XAKS FISHERIES

A. 0. Haalfcr (Ranker Etefcwullat *t Crater i*0» Itetioflwai
Park • Sumer, 1937)

Fiah Biology nod UimoXogy of Crater Ws&$
( ) W

J# ** Brodt (Soot* Mantca Jr- College)
Bmxtsms of Crater iek«

Bcimou 12(3) 150-53 - Augu«t#

rapiilo l ab . , Uhlwrsity of ¥a8b»| Seattle^
Sam Chemical, Plaiiktosaic 9mA Optical

Of Crater t*k*
Hcology 23(1)597-103 - Jnxxmr?, 191*2

^ A. D* Hauler and D* £L ftexmtr (Ddpftrbaeat of
of tt«ec»wl&# Madison)
tov^etl^afcicaia in Crater Î Jce^ Oxofgm, 1937*

of m W i f « Jteoĉ ^Mmt 6(^):319-327> October^

• 0* L.
trout Stu<5iea «ad SfcxiMl Survey of Crater Lake !&ticmai

1950 - O» L* Wolli* and Carl S* Bond
EstaJ>li«iBa®nt of Kokane^ l a Crater L©ke; Oregon
Journal of VUUifk U()
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