. j - ] ' u . /?M'.Prwﬁ'?g.{; ﬁ#SUS?é
I 8 oeil

\e
| |
UNITED STATES (
" DEPARTMENT OF THE INTERIOR 0\51
NATIONAL. PARK SERVICE l
CRATER LAKE NATIONAL PARK
MEDFORD, OREGON
Den. 12, 1937

e Dirvestar
Rationnl Park Sewvioe
mshinrton, Pe Ce

o ASvmtion: Assistamt Direoctw
Lesx Mr, Direotora ey

In reply Lo yor twneeanduy of Novewber 22, wo are enologe
ing an Ontline of Resewrch Astivities in Crater lLa)w, Oregon
Baver, and Lave Pede,

Sincwaly youn,

Be Py Loavith
Buper intamdewt

By John M, Dosrr, Jr,
Assoey Park Nataralish

ool Xeg, IV
Zupts leavith

g

Lietvl b




OUYLINE OF RESFARGH ACTIVITIES
in
Crater lLake Fatiopsl Park

Lava Beds Eational Monumsnd
Oregon Caves National Manumont




Introduction
Reosnt {1938<1087) Resoareh Aotivities
Gwologieal Ressarsh |

Geology of Cratar Laks

Geology of Hillman Peak snd Union Peak

Disoovery and Identifiontion of Cristobalite,
Union Pesk

Pield Study and Mapping of 4he Dikea in the
Orater Wall

Geology of Llao Rook

‘Mapping of the (lacial Strictions in the Rim Avea,

Field Study of Varved Clays in the Crater Wall

General Geologloal Exploration of the FPark

Sounding Cratesr Lake

Field Studias of the Ceology of the Lawa Bodl
National Menument

Botanioal Researoh

Flants of Crater lake National Fark, Lava Beds
Hational Monument, end Oregon Caves
Katlonal Monument

The Eeoclogy ef the Flants of Wisard Island

Zoologloal Research

Pey u:l Trapping in Gntu- Lake Nautionnl Purk,
B3

Corrsotions and Additions te the Check List of Birds
of Craser Lake Natichnal Perk

Addisions %o the Chesk List of Maxmals of Crater
Lake National Park

The Muwmals of Wisard Island

Eird Banding 1n Crater lake Natimal Park

Limnoleglcal Studien of Crater lLake

Historieal Reassarch
A Higbory sf the Modeo War :
Field Studles on the Battlefield at The Bironghald,
lava Beds National Momumend

Aesthetie Research




Introduction

Selen¥ific ressarch started in Crater lake in 1885, many years
before the arss was sstablished ss s mational park. Early soleatliess
contributed to our knowledge of the natural features of the arss.

Much of the information im use today 1s the result of golentifie re-
searoh dons in the area during the three to fouwr deoades following the
beginning of solentiflo study in 1863, It is no disoredit to tle
scientiste working during those years %o say that the knowledge they
soquired is not adeguate for the park of teday. Frogress in all flelds
of sndeavor has orsated a demand for s mors thorough knowledge of the
park. The area is an outlet for an lnersasing numbar of people with
an inoreasing smeunt of lelsurs time: If we ere %o continue to help
people prafit from lelsure time, and 12 the people ears to receive the
p-uhu: valuss from the park, we must oarry on an sdequate program of
refearan.

Sines ths sstablisiment of the park i 1602, and mors partioularly
sines the establishment of neturalist estivities in the park, the staff
has, through research, contributed muoh to our imowledgs of the ares,
and the interpretation of its walues. Iu conslidering ressarsh aotivities
in Crater Lake, it should be understood thet during much of the tine
sines a natiralist progren was started in 1928 the park had no permanent
" maturalist, and that teaporary asting park naturaliste shanged from year
to ysars Such s situation has not been oonducive toc eocomplishments
whioh would 2¢ doubb have resulted had 14 been possible to oarry vn a
carefully plannsd resesarsh progras. BRegerdless of past situations, re-
searoh activity in Crater lake has made progress and been productive,
Sone of the eontributions are reporta filed for reference in the park
files)y others have been glven publiolty in Crater Lake Rature Notes)
and still otheys have received atitention in warious solisntifie journale.

In the thres avess under the administration ef the Crater Lake
stalf, ressarch has been carried on aud is in progress in geology,
soology, botany, bistory, and aosthetlcs.

Recans research aceomplished and {n progress has btesn and is being
Adcne by ths naturslist staff, consisting of a pormanent naturaliat and
seven temporary naturalists maploysd during the summor monthsj a wilde
1ife renger) various techniocians of the Natiocnal Park Servicey and Dp,
Howel Williams of tiw University of Californis. The research acstivities
have basn alawsy satirely of a field nature, thare being no facllities
~ for laboratory work other than mare office equipment, sud sowe leboratory

apparatus borrowed from various institutions., A mmber of the men carry~
ing on suwmer fleld work have had during winter monthe she use of labora-
tories axd other facllitien at various universities and fastitutions,
thus they have been and are sontinuing to oarky on laboratory work in
sonnection with problems et Crater Lake, PFollowing is s 1ist of the
institutisns snd erganisatiens whioh have racently ecoperatsd in research
problems at Crater Lekes ' :
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Undversity of Californis

Stanford Univeraity (Dudley Herbarium)
University of Oregen

Stats Gollege of Waghington

San Jose 8tate Gollage
" University of Wisconmin

Uni varsity of Minneaots

Cearnegie Institution

U 34 Mablonel Museum

Us 3. Beolamation Sarviee

U, 3, Geologleal Euru{

Uy 3, Bureay of Fisheriss _
H.tuuuuq Geologlcal and Natural Eistory Survey

While this report dealn with resesrch sotivities carried on since
1938, the more important research acocmplishments of the staff before
1636 ars hers listed., Such & list should serve as a background for
visuslising future ressarch activities. '

Geologioal Research

The Disoovery of Puaroles at the Plansoles in Wheoler
Creek Canyon, Smith, W, D., Nature Notes from Crater
Lake, Vola VIII, ¥o. B, pps 1=3, Sepk, '35,

Dissovery of oarbonised wood, Libbey, D. 8., refar &o

Nature Notes from Crater leke, Vol, IV, Nos, 1 and 2, 19313
Vol, VI, No. 3, ppe 88, Aug. '3533 and 8xnith, W, D,, Yol. VII,
No, ‘.' Ps 11, a.pt. ‘34,

Strusturss in the Dgolte Flows at Crater lake; Allen, J, E.,
Jour, of Geol., Vol. ILIV, No, 8, Aug.=Sept., 1936,

Corslleidal Opals Swartslow, C. R,, Jour. of Geol., Vol, XLV,
No,. 1. J“t'?.bo. 1937,

Mount Masamet Explosion versus Collapses Smith, W, D., and
Bwartslow, C, RQ' Pull, a!aulog Vﬂ;o 47, Pps 1809-1350,
Dea, 1938, ‘,ll :

The Glaclal Ristory of an Extinet Voleanc, Crater Lake
Navional ,Pl.l'kl lm&. Jl'.. W, H.. Ful'o of G‘ﬁlo.
¥eol, XLIII, Ho, 2, Fed.wdarch, 1935.:1

Ioologloal Hessereh i

Cheok List of Birds of Orster Lake HatSonal Park, Between

1038 and 1935 varicue membera of the staff eontributed to

: shesk Jist of birdss Refer to sodlogioal ressarch dwring
937, i




Iﬁﬁi A-ﬁ"".f -

Botanical Researsh

The Plora of Crater Lake Hationsl Park) Wynd, P, Lyls,
The Amerloan Midland Naturalist, Vel, 17, ln, 8,
Ppe 881-947, Nov, 138,

Cheok Lisks of Flants. Frevious to 1938 warious meuhers
of the stafl preparsd lists of planbte for various srsas
in the park. Theas ligte appesr in Nature Notes snd in
Manuals of Information snd Operetien, In 1034 Elmer I.
Applagate started a systematio atudy of the plants of
Orater Lake, Oregon Cavea, and lava Bods, This work is
in progress.

Life fonea of Craver lLexe Netlional Fark; Wynd, ¥. Lyle,
paper prepared ia partlal fulfiliment of the regulrement
for the degres of Master of Solence, Univ. of Oregon, 1030,

The Vloral Wealth of Crater Lake, Wynd, P, Lyls, Nat. Hist,,
Vol IL, Wos 1, ppe 419427, June 1037,

Aesthotias Ressmroh

Blue Iutunl.;'. Noll, E. @., Metropolitan FPress, Portland,
Cregon, 1936, Thia book of poems is of great value in the
interpretation sf aesthotic waluas,

Eistorioal Ressarch
Between 1885 and 1934, Willlem (ladstone Stesl, seoond
supsrintandent exd U, 8, Conmisslaner, did much resesroh
in the history of Cruter Lake, Refer to “Stesl Points®.

Pollowing 1s « 1iss of the outsteanding resesrch aoocmplished
belore 1638 by othar than members of the park staffy

Genlogy and Petrology eof Crater Lake National Park, Diller, J. 8.,
“‘ hﬂbn. ﬂ. HQ. u‘a'G.s. P&‘ﬂf. P‘w 3. lm.

On the Color of Craber Lake Water, Pettit, Bdlaon, Prog, Nes.
dcad, Solences, Vola 2R, Nn. 2, ppe 13D=148, Feb,, 1938,

Orator Lake, A Study in Appresistion of Nature, Merrisw, Joha C.,
Amere Nag, of Art, August 1036,

T,

Report of Survey of CreSer Lake National Park, Ryder, Worth,
Dapt, of Apd, Univ, of Calif,, August 1932,

o N .




iuggntlonu ll;alshlni te Purpose mpd Educational Frogram of

Craber Lake Nationel Park, 1929, Merries, §ohn C., Rep. of
Cosene on Bduoe Probe in Bat')l Parka, 1528, _

Pralininary Report on the Crater laks Projesh, Leighton, R. ¥,,
Unive of Ore., May, 1934, A study of apprsclation of nature

beauty. ;

Crater laks and Yosemite Threugh the Ages, Atwood, Jr., W, W,,
snd Kingman, Eugens, Bat. Geogs Mag., Vol LXXI, No, 3, pp.
F27-343, ¥areh 1937,

Fleld Gtudiss in Blology by Pleld Raturalist Joweph 8, Dixon
end Dy R, Mo Bond, _

RECENT (1936+1937) RESEARCH ACTIVITIES
| deologioal Resesrsh

Seology of Crater Lake

This projest is 4in progress, having besn started in the sumesr of
1036 with funde made avelilable through the Carnegie Institution and the
National Nesearch Councll, The project 1s being cerried on by Dr, Howsl
WillSams of the Univarsity of Callfornis. To dats Dr, Willieas bes been
Gaslated in fleld work by psrmanent and temporary members of the park
ataff, including CCC student enrollsss and technioisns. The park has
provided offlce spase for Dr, Willlems while in the field, and meals
and quarters at regular govermment rates. This project ie a re-study of
the geology of the reglon, tie objeotive being to answer the gquestion of
the origin of the arater,

Seolexy of Hillman Feak and Unlon Peak

: The study of the geology of these two peaks in ¢hw park was carried
@ and oonpleted by Temporary Ranger Naturalist Carl R. Duston dwring

the sumaer of 19038, In the field work Dr. Dutton was assisted by tepors
ary Ranger Naturalishs Wayns E, Xarkchner, The results of Dre Dutton's
Tield studies sppear is Cratsr lake Nature ¥otes as followm

Eillnes Fouk, Satuwrs Notes, vole IX, nes 1, ppe 5<8, July 1936,
The Geclogy of Union Peak, Nature FWotew, vol, X, no, £, pps 17=
1‘. hly 1038,

This :‘pn:]o&t is Mimhrly untnm in view of the recent work of
Dr, Bowsl Williame, -

b




Pleld Study of Varyed Clays in the Craber Wall

This projest was esrried on end oompleted during the summer of
1937 by Student Teohnioian Randall B4 Hrown, The olaya were discoversd
early in tha summer of 1957 by Ranger Breynton R, Finch, Mr. Browm's
study of the alays, and his report which sppears in Nature Notes, vol« X,
nos 5, pps 3788, Aug, 1937, 1s & worthwhile ocontribution 4o the glacial
goolopy of the moumtain,

Genteral dgological Bﬂlnutluu of the Park

During the past two summers temporary Ranger Haturalisb Wayne E.
Kartohner has esrrisd on sn extensive sxplorstion of the varleus sinder
osones in the parke As & result of his explorations he has supplied for
exhibit s nmumber of exoellent examples of wolcanin bBomba., On.one of hia
sxploring trips he dlsqovered a deap throat iz a cone., Frevious to his
discovery no report had ever besn made of the featurs, The throat s
over 160 fest desp, svarsging 80 feot in diameter. On naking a asscond
visit to the featurs, in Beptember 1937, Mr, Xartohner, sccompunied by
the writer, discovered an acowmulation of ever 26 fest of suow inm the
bottom of the throat: Exsaination of the sxposed seotion of the snow
showed Pour distinct esasons' snowfall, Plans are to obtain a core eof
the acoumulated snow and determine the depth of the throat.

ing Cr laks

Pield work on this projest will stard Just as soon as the laks is
acoennitle in 1038, At the prasent time part of the necessary squimment
has Desn esssbled; sdditional equipment will arrive on or before June 1,
1938, In plsaning this projeot a study has beon made of posyidle methods
of aounding. Soundings will be made with lead and line, eporating from a
boat, sceurate losation of whioh will be from sontrol pointa on tha crater
rim an woll aa oompass roeadings from the boate Flans 4¢ not omll for sny
definits number of soundings, Freliminary soundings will be nade along
19 between established points., To date 1B4 soundings have been made
in Crater Lake, an area of over 20 square milas. Proam that aumber of
soundings 1t 1 impossible &0 draw acourate conolusions as to the fantures
of the submerged portion of the erater wall and the srater floor, Thers
ars areas a8 large az one sguare mile in whish there are no rosorded
4 « Relatively few soundings have beez made within 1/2 to 3/4 of a
nile of tha shore line,

Judging from the mmber of signifisant featsres on the walls ad
floors of other voleanio araters, it is quite possible that a debelled
acunding of Crater lake will revesl features significant te the Crater
Lake problema Ju thie report no attempt L4 made to liast geolongioal fes-
tures which may exist balew the water. The existence or nonwexistence of
benohes on the arater wall, blook faults, individual eones or line of
cones and plts ou the orater floor will de signifiomnt to the problmm,




The writer plans $o carry on this project. Assisting him will be
other meabers of the maturallst steaff, and rangers stationed at lackout
polubs on the rime In view of the fact that Dr. Howel Williams &g
interested in the results of shis investigation, his full ocoperation
will no doubt be given, The United States Ceclagieal Survey has agresd
%o loan sous mounding equipment. Part of the fleld werk on this project
will ba earried on at the sane time 1imnologloal ressareh s being dons.

Yiold Studies of the Geolozy of Lava Beds Natione) Monument

Buring the pest two years the wriser has carried on fisld studies
of various geologloal features of the Lava beds., Twgo projects are in
prograss, (1) the strusture of Juniper Butte, (2) goology of Petroglyph
PointwPeninsule, A preliminery repors ou the sesond projeot has been
aade in conneotion with proposed extensions to the Lave Beds National
Monuments Alwe in cooneotion with proposed extensions, the writer has
made fisld atudisa of the Big Glasa Momntaly proposed axtsnsion ares,
and the Blsck Lave Flew proposed extension.

Bosanlioal Ressarch

Plants of Orater lake, Laya Beds, and Oregon Caves

During the past two summers temporary Ranger Naturalist Elmer X,
Applegate qonbinued aystematio ebudy of the plants of the three ATean,
Z0 date he has over 50O speoimens in the herbarium files for Crater lake,
and over 200 speoimens for emch of the monuments, Plans oall for oomplete
ing the herbarium spsoimens for emch arca, the preparstlon of riker mounta
of many of the plants, end the preparation of a sheok list of the plants
af eash ares. The ohsok list of plante of the Lave Bsds has bean oome~
plated and sulmitbed to the Washington office for pudbliostiom. Duse te
lack of funds 1t was lmpossible &9 publish the oheok list. Mr, Applegate
is making an effort %o publiek the cheok 1ist through ths Dudley Herbarium
at Stmnford Univeraity. If he is not suoocassful , plans oall for gopﬂ‘hg
Rimsogruphed copies of the 1iat, In his study of tha plants of the three
_areas, lr, Applogate has had the ocoperation of s number of bebaxnists and
institutions 4n the oountry. During the four sessons that Mr. Applegats
has sorved as & temporsry ranger naturalist he hes produced several
artioles whioh sppear in Crater Lake Nature Notes as followss

The Flera of Wigard Islend, veol, VIil, nos ), ppe 7+B, July 1934,
Applegatets Patnt<Brush on Applegste Feak, vel. VII, no,. 3,
PPe 10, Sapte 1934, :
Ilonhg»{l?u of Crater Lake, vol, VIII, no, 1, pp. 9»10,
iy 936, .
latest Flowaring Plawts in Crader Lake Nationel Park, wel. Y11I,
B0 3,.ppe 9=10, Augs. 1938,




Corrsotions and Additions to the Cheok List of the Birds of Crater Lake

During the past smmer Dr. R. R, Buestis, texperary Ranger Natureliss,
assisted by Ranger W, T. Frost and Student Technician Elmer G, Aldrioh,
made oorreetivna and additions te a oheok 1ist of birds of Crater laks sube
ritted by Pield Naturalist Joseph 8, Dixzon, The oheok 1ist, returned to
Mr. Dixon, repressnts the moat omplete eheck 1ist of the birds of the
park that has herstofore been prepared.

In conneotion with work en the sheck 13st of birds, Dr. Huestis proe=
pared a paper, “Species Gensuses in Crater Lake Bational Park®, in whieh
he has listed birds found in specifio arees af the park. 7This paper will
sppear in the fortheoming apring iesus of Nature Notas,

Addisions £o the Check List of the Masmals of Crater Lake Hational Park
mﬁmm*—m_mmw

This project 18 in progress, During the past wumer Semporary
Ranger Waturalist R R, Buestis, Ranger W, 7, Frost, and Student Yeohnlolan
Elmer Co Aldrich made numerous obssrvationa and prepared study speclmens
of & mmber of apsoies. Ranger Frost ie carsrying on ochasrvations of the
winter menmals of the park this winter, Flazs are te prepare during the
coming sumuer a sheck 1ist of the masmals of the park.

T la off W Yaland

During the sumer of 1537 temporary Ranger Naturalist B. K. Husstin
mds & field study of the wemmale of Wigard Jeland, The report of hias

= chaervations sppear in Crater Lake Nature Botes, vol. X, no, 3, pp. 36-38,

Aug, 1937, Assisting Dr. Husstle ia the fleld work om this projeot wers
Dr. B, N, Bond and Student Techuiclan Elmer C. Aldrish,

- BArd Banding in Oreter lake Mabional Fark

. During the svmmer of 1036 temporary Ranger Natursiist Chas, W,
: 06 banded 17 Clark's Nutorackers aud ons Oregoa Jaye The birds
were trapped, banded, and released on the rim of the lake., Each bird wa
+" banded with three molded oelluloid bands and the U, 8, B, 8, alumimm band,
ALl squipment for this project was furaished by Mr, Qualntanoe. Observa=
tions of the return of these Danded bLirds ars in Ogresn,

+. . limnelegies) Stuiies of Creter Lexs
Intredustion » The possidilitles for research in the biology of Oreter
lale are almost unlimited. Had fish never been introduced inbo ths lake,

bielogieal studies of the loke would no douit be limited 4o a study of
organims which resched the lake without the help of man. Devold of figh,

",' “. . bielogloal studfes of Crater labe would have 1ittle & ne recreatiocual




signifticance, Needless to say, rlsh have besn planted and Orater Laks's
reputation for good fishing is apresding. From the standpeint of fish
the lake is unique, belng high in elavatich, deap, having neither an
inlet nor an outlet, practically no ahallow waters, and spparently no
appresiable ssaaonal temparature ohanges. These featurss are barriers
o6 the naturel introduction and growth of organimms, which uight be
detrimental t0 ocerbain assthetio wvalues, and whieh might or uight not be
beneficial to fishing as a reorsaticn. In many respeocts Creter Laks ia
an ideal sltuation for researah leading to a sound polioy which will
assure good fishing as & reavestion, Hatural berriers sliminate certain
fastors which would otherwise omplioate the problems Those same barriers
serve to define the problmm of tle hlology of the lake, and yet it is
entirely possible that locaticm and isplation have produced a delicate
balance btetween poor and good fishing, or between poorer and better
Lishing.

In & resent artiele in the Ameriean Forests, "Planted Fish", Bayden
‘Ae Garter desoribes a situstion applioable to Crater Laks, Une guestion
asked in the artlols, namely, "What bLeoame of my fish after they were
plantsdt®, can not exastly be answered for Crater Lake; nelther san
nuperous other questiona relative te fish and fishing in Crater lLake,

Blologioal ressarch before 1937 «» Previous to the summer of 1937,
temporary Eanger Naturalist J. 5, Brode speat part of several summers
doing field work on the biology of the lake, His studiens had to do par-
tioularly with light penstration, and o0 some extent with fish food and
the eontents of fish stomachs,

Biolsgloal research started in the mower of 1087 we During the sizmer
Just past, temporary Ranger Naturalist Arthur D, Hasler prapared an ocut-
1ine of the biologloal atudies that ahsuld bo made of Crater Lake, He did
field work en such phases of the problem as were possible with linmited
squipment and Yime. At the end of the summer Dr. Hasler submitted progress
reports on hie field studiss under the following titlems

Tesgerstures of Crater Lake During the summer of 1987
Bquipment pwrmitbed reading temperatures to a depth
of 180 netars.

Prelininary Report en Dottom Flora and Feauna of Crater lake
With equipnent loaned by the University of Wlsoonsin,
samplet were obtalned down to a depth of 373 Lfest,

PFroelinivary Repost on the Plsh Food of Orater lake
Obaservations indigats that the lake is nos unfertile for
perhaps a limivted number of fish

Pralininary Nspert on Project te Determine Rate Growth of
Trout in Crater Leke .
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Seals samplon, weight, length, sex, spacles and general
condition were cbtmined for over 400 fish returned by
anglers. Assisting Dr, Hasler in obtalning this informa~
tlen was & CCO enrollee. Student Technlciane Brown and
Aldrich aeslsted in mounting the scalens The sosla slides
are being studied at tle University of Wisconsin during
the winter, the age to be sorrelated with length and aex
to show rete growth, With date obtained by examining the
fish returned by anglers, along with information relative
to the use of boats ausplud by the Lodge, Dr. Hasler has
produced a repart o, "Statisties on Fish Catohes from
Crater lakel The dabe of this repart appesrs in the July
md"&umlt {esusa of Nature NHotes, Yol, X, nos. £ amd &,
1957,

Plans are te contimse fleld resssrch on the blolegy of the lake siong
the lines outlined by Dre Hesler, Slnoe the elose of the swamer seasocn,
additionsl equipwment Pfor biological resesrch has been received) henoe, it
will be possible to carry en a much more extensive program of researsh
without having to depend entirely on borrowsd squipment. A detailed
report on the progress of bicleogieal research of Crater lake carried on
during the past awsuer by Dre Hasler will be forthooming.

Dr. Hasler has had the occperation of the U. Bs Bureau of Fisheries
and the staff of the Biology Depurtment of the Univerasity of Wisconain.

Higtorica) Resemreh
A Etstory of the Modog War

During the past two years Assietant Chief Ranger Dou Co Fisher has
spent oonsidsrable tiue im the preparation of A Histery of the Modoo VWere
During the past winber Mr, Pichar and the writer devoted practiocslly e
manth in revising ¥r. Pisher's higtory after whioh the revissd copy was

s : 0 itiod Whil ing revisions we prepared
[ fmbetwd vp WA Ser g ey e e ee. This oubline appears

"a‘h“"lwm‘ i#ﬁ?.. wol, I, roa. 1, 2, and 3, 1637.
Cof LS

1 Shlefield ab The tronghe

o . R M T W RSl R

In the £21l of 1937 the writer spent practioally an embire month
mapping and studying the featurss pf the battlefisld ab The Stronghold in
the Lave Beda Mationel Momment, ZThe fisld studies were the baais for
laying out and comstrusting a system of trails in The Stronghold, The
trails are so osnstructad as teo all the significant features of tiw
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