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Nature Notes from Crater Lake National Park are issued during the
summer months. These pamphlets contain articles describing the natural
features of the Purk, Or:gon Caves National Monument and the Lava Beds
National Monument, thz two Monuments being administered by the staff of
Crater Lake National Park. Copies of Nalure Notes may be obtained from
the Park Superintendent, Crater Lake, Oregon. The reprinting of the
articles appearing in Nature Notes is encouraged. Please give credit to
the pamphlet and author.
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PREFACE
CRATER LAKE NATIONAL PARK

The park includes an area of 250 square miles on the crest of
the Cascade Range in southern Oregon. The area was established as
a national park in 1902, preserving the unsurpassed scenic beauty
of Crater Lake, a deep lake, the clear fresh water of which reflects
and refracts unusual hues of blue. Color is cnly one of the elements
of the inspiring beauty of Crater Lake. Its setting is unique. The
lake, having an area of 20 square miles, is cupped within the crater
of an extinct volcano., Cliffs 500 to 2,000 feet high completely sur-
round the lake. The crater walls are partially mantled with hemlock,
fir, and pine trees. On the gentle outer slopes of the mountain which
one ascends in approaching Crater Lake there are deep canyons, mag-
nificent forests and open meadows supporting a colorful display of
mountain wild flowers, Hiking and fishing are popular outdoor sports
during the swmmer months. Skiing-is popular in the winter, the park
being accessible throughout the winter months by the west entrance
road from Medford and the south entrance road from Klamath Fallse

OREGON CAVES NATIONAL MONUMENT

This national monument, an area of 480 acres, i1s located in the
Siskiyou Mountains in southwestern Oregons The caves, named "The
Marble Halls of Oregon" by Joaquin Miller, are truly marble hallsi
Underground water penetrating to great depth along fractures in the
marble formation has dissolved out an extensive system of chamberse.
Water dripping from the ceilings and walls has decorated the halls
and passageways with fantastic stalactites and stalagmites which
stimulate one's imagination as well as onels appreciation of the
beauties of nature in caverns never touched by sunlighte In the
magnificent forest around the cave entrance there are trails along
which one gets inspiring views of forest-cevered mountains and
valleys. Along the trails one can observe many species of trees,
mammals, and birdse =

LAVA BEDS NATIONAL MONUMENT

Located in northeastern California, the monument includes an area
of 45,000 acres. As the name suggests, velcanie formations, some of
quite recent origin, are of grcatest importance. There arc hundreds
of lava tubes which werc once the passageways for strecams of molten
lava. Volcanic cones rise above the goneral level of the adjacent
countrys. There are excellent examples of "aa" and "pahoechoe" lava
flows. Within the monument there are intorcsting historical features
including battlefields of the Modoc War of 1872-73. Thero arc impore
tant ethnological and archaenlogical features. Petroglyphs on cliffs
and pictographs in caves are ovidence that the region was inhabited
by primitive people long before the coming of the whitc man.

The Editore.



LLAO ROCK
A Lava Frow Burying o Glacki/ Yolley

Massive grandcur and shcerness combine to make Llao Reck,on the
northwest side of Crater Lake, onc of the outstanding featurcs of the
crater walles. Tho top of the rock, 8,046 feet above sca lovel, stands
1,884 fcoot above the surfacc of the lako.

In addition to being an impressive scenic feature, Llao Rock is
of groat significance in the interpretation of the events that took
place during the building of Mount Mazama, the namc givon to the peak
the dcstruction of which resulted in the erater in which Crater Lake
is cupped. Llao Rock 1s a dacite lava flow, onc of thec most rccent
flows on the slopes of Mount Mazama. The cvidonce indicating whether
tho flow issued from thc summit crater of thc ancient poak or from a
sceondary vent on the slope has been destroyeds Regardless of the
location cf the vent from which the flow issucdy there is distinct
ovidence that the dacite lava in moving down thc mountain followed
the coursc of a valley carved by a glacier. A sufficient quantity of
lava issued to complotely fill and overflow the glacial valley which
has been carved to a dopth of 500 to 600 fect, tho maximum thickness
of the flow boing approximately 1,200 fcote

The conclusive evidenco that the flow buried a glacial wvalley
is as follows: (1) The eress—-scction of the baso of the flow is dis-
tinetly U=shapcdes Such a cross-scction is charactoristic of valloys
carved by alpine glaciers. (2) Glacial scratchos ocour on rock sur-
faces on which the flow restse The oxistonce of glacial striations
at points marked A and B on the sketch of Llao Rock which appears on
the following page was determinced by Ranger Natural ist Loren F, Millor.
(3) Several feet of morainal material (glacial till) ocecurs immediato-
ly bolow the flow at the point marked B on the skotche

The question has ariscn as to whothor the flow occurred while a
glaciecr occupiod the valley. Obscorvations indicate that there was no
glacier in tho valley at thce timc of tho flow. Thorc is distinct
ovidenco that the viscous lava camc in contact with the morainal
material, pebbles and small bouldors boing partially ombedded in the
underncath surfacce of the flow. Had ico cxisted in tho valley at the
time of the flow thore would undoubtedly be cvidonce of caves formed
as the ice melted out beneath the flow. Evidence of such saves is
entirely lackinge
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From the cvidonce presonted it may bo concluded that Llao Rock
roprosonts a rceent lava flow which filled and buried a glacial wvalloy
carved to a depth of 500 to 600 foet on the northwest slope of Mount
Mazoama, and that the flow occurred when the valley was frec of icc.

Woyne E. Kartchner
Ranger Naturalist
1936=1937
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MAMMALS ON \A)Jz;ﬁRD [SLAND

Three or four spccics of diwrnal
mammals hove been roported as living on
Wizard Island in Crater Lakce. The
mammals arc, the brown coney, Ochotona
princops brunnescons Howoll; tho golden-
oy mantled ground squirrcl, Callospermophilus

7w chrysodcirus chrysodeirus (Merriam); and
- %Y 3 chipmunke. Tho latter might be Allen's
Chipmunk, Eutamias townsendii senox
(Allen), or the smallcr Eutamias amocnus
amoonus (Allen), the Klamath Chipmunke
Both species of chipmunks may have becen
sCCne '
On July 28, 1937, twenty delusion
—==— (1ive) mouse traps were set along tho
trail leading to the top of Wizard Island. The traps werc sot among
lava rocks and under logs. These traps took two adult female Mazama
red=backed mice, Clothrionomys californicus mazama (Merriam). Thesc
mice arc relatively rarc speeimens in trap-lines and very little is
known about their 1life history. It is an interesting fact that the
type spocimen of this subspocies was taken by C. Hart Merriam and
Vernon Bailey on the south side of Crater Lake, August 15, 1896. The
two trapped spceimens closcly rosomble in color and mecasurements the
specimons described by Bailleye* Tho measurcments tabulated below arc
in millimctors.

Total Longth Tail Vertebrao Foot Ear
162.8 5145 19.0 11.2
157.2 53.7 18,4 12,0

It may be scen from the above that the two specimens of Mazama
red=backed mice have tails about onc~half the length of the body and
small carse Thoy also have small cyes., They are bright reddish brown
along the back with greyor flanks and a pale croam=colored ventral
surfaco.

On August 8 twenty dolusion mousc traps and twenty large and
small snap traps were set on the north slope of Wizard Island, The
declusion traps took four deer mice, Peromyscus maniculatus sspe., and
the snap traps took onc Peromyscus, some concys and golden-mantled
ground squirrcls. Only onc Peromyscus was an adult. It moasurcd
17243 x 8le8 X 2248 x 1844. Thesc mecasuroments arc duplicated by

*Bailcy, Vornon, The Mammals and Lifo Zonos of OroEBn, N. Amor.
Fauna No, 55, U,S.D.A. Bur. of Biole Sur., Junc 1936.
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specimens taken along the rim; in color the specimen presented no ob-
vious difference from the mainland type. No hhipwunks were taken at

this time nor in a previous night'!s trapping, and norie have been seen
on the island this year (1937).

The mammalian fauna of YWizard Island is interesting because no
one knows how the animals got there. Coneys are common insice Ttha rim
of Crater Lake but they never venture any distarce from the heme rock
slides Swimming Skell Channel, the narrowest arm cof water hetwsen the
island and the mainland, would be quite out of character for them, I%
seems improbable that they would venture out of their winter retreats
and cross the island on ice. Goldmn-mantled ground squirrels are in
hibernation in the winter. It scems gquite improbable that they would
swim across although this method of transportation may be possibile.
Peromyscus swim rcadily. They cculd easily have been transported by a
boat, a method of travel which wculd.also be-opon to squirrels and
chipmunks., The habits of red-backed mice are insufficiently known' to
venture comment on how they got to Wizard Island.

While visiting the island during the summer Dre. R, M, Bond found
signs indicating tho presence of either a fox or a bobecat. It seems
quite possible that a more oxtended investigation might show, in addi-
tion to deer mlco, Mozama -red-basked mico, ground squirrols, and zoneys,
the presencc of which has already beon determined, tho presonce, or

past occupancy, of still other mammals on Wizard Islauds
RN 7
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VARVED CLAYS NEAR THE DEVIL'S BACKBONE

On the west rim of Crater Lake, approximately 600 feet south of
the Devilt!s Backbone and 200 feet below the rim of the crater, there
is a deposit of varved clays which resemble the typical varved clays
associated with glacial deposits.

These clays are limited in extent, the greatest exposure being
nearly six feet in thickness and thirty féet wide. Beyond, a mantle of
brush obliterates all trace of the clays. Farther south of the exposure
a lava flow rises above the elevation of the clay deposit. No trace of
the clays can be found either at that point or farther south.

The thick growth of brush is due tc moisture issuing at the top
of the clay. Since the material above is defirnitely glacial in that it

~ consists of typical morainal debris, it accordingLy is more porous than
the clay. The spring which supplies water for. the North Entrance Ranger
Station issues at the top of the clay deposit. In general the struc-
ture of the crater wall favors a westward drainage away from the lake;
however ,there may have been a small basin in which the clay was de-
~posited which causes drainage toward the lake, Such a feature would
be only local in character.,

In both directions. north and south of the exposed varved clays,
toward the Pevilis Backbone and Hillman Peak respectaively, the glacial
deposits are more sandy, although a few irreguler sandy clay layers may
be traced through the depositse In several places, the most notable of

~which occurs along the trail to the spring, there are doposits of well
stratified, water deposited sand. These glacial and fluvio-glacial
deposits are further evidence that the entirce western slope of Mount
Mazama was covered by ice having a thicknoss of several hundred or
perhaps a thousand fect in places. Morainal deposits to the southwest
of Hillman Peak cortainly indisate cxtensive glaciation on the west
slope of the ancient pcak. Only Watchman and Hillman, the two poaks
on the west rim of Crater Lake may have projectod above the ice shecte

The wTarved clays rest on a sorics of lava flows. No glacial striao
were found on the surfaco of the flow direoctly bencath the clays. The
banding in the clays is uniform and rcgular, the varves being evenly
spaced. The varved character of the deoposit indicates definitely depo-
sition of finc scdiment in a body of quict standing water. Such a body
of water may have existed during an inter-glacial stage, the wator being
hold in place by morainal matorial and the ice., During an advance of
the ice the clays, if frozen, may have remaincd undisturbed by the



overriding icee. Thore is also the possibility that the deposit ropro-
sents deposition in a dammed subglacial strcam bencath stagnant ice,
in which caso the glacial debris above the clays scttled out of the
ico as it mcltod,

The scction including the varved clays, the glacial drift above
and the underlying lava flows, was exposed when the pealk of Mount
Mazoma wos dostroyocd.

Randall E. Brown
Student Technician*
1937

*During the summer of 1937 the Civilian Conscrvation Corps
provided funds for employing college students majoring in somo parti-
cular ficld of work. Mr, Brown served as a Student Tcchnician in
Geology, his activitics being under the direet suporvision of the
Naturalist staff of Crater Lake National Park, = Editor.
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OUTLINE OF EVENTS
IN THE
FisTorRy oOF THE !Mopot WAR

2

John E.Doerr, Jr. Dor C.Fisher

Continued from the July 1937 Issuc of Naturc Notos

Parts I and II of this outline appearcd in the Junc and July 1937
issuos of Naturc Notcse. The first part coverod tho poriod 1846 - 1870,
the sccond part 1871 4o April 12, 1873. onding with the murder of Gon=-
cral E, R. S, Canby and Reverend E. Thomas at the peacc tent within
what is now Lava Beds National Monumente

This part concludes the outline of events in the history of the
Modoec War, a struggle which bogan in 1846 whon the South Emigrant Trail,
(Applegate Trail) was cstablishod through the Xlamath Basin of southorn
Orcgon and northorn California, and onding with tho death of some and
cxilc of tho other mombers of Captain Jack's band of Modoc Indiansa

Part III
April 12 « Octobor 3, 1873

April Attack on The Stronghold

Treoachery on the part of the Modocs resulting in the
doath of Geoneral E. R. S, Canby and Roverond E. Thomas on April 11,
1873, onded the offorts of thc Poacc Commissione The Ues Se Army made
preparations to attack Tho Strongholde. On April 15 a goncral attack
began, troops advancing from Gillem’s camp on the west and Mason's
camp at Hospital Rock, northuust of The Strongholde Fighting continued
throughout tho day, the troops romaining in position during the night.
Each advancc of troops on thce 16th was under hoavy fire from the
Modoc positions. That night the troops surccoded in cutting the Irdians
off from thoir water supply at tho shore of Tulc Lake. By the morning
of April 17 overything was in roadincss for the final attack on The
Stronghold. When the order was given to advance, the troops charged
into The Strongholde

The Stronghold Abandoncd.



After the fighting along the shoreline of Tule Lako
on the afternoon and night of April 16, the Modocs defending The
Stronghold realized that thoir water supply had boon cut off by the
troops commanding the shorclince On April 17, boforc the troops had
roceived tho ordor to charge The Stronghold, the Indians cscapcd
through a crevice left unguarded during a movement of troops from one
position to anothor. During the fighting at Tho Ctronghold, April 15 -
17, casualtics included one officer and six cnlisted meon killed, and
thirtcon cenlisted mon woundede. The Indians suffered no casualties,
oxcept onc boy, reported to have been killed when a cannon ball, which
he was attempting to open with an axe, cxploded.. Scveral Modoc women
wore roported to have died from sickncsse

Thomas-Wright Massacrc, April 26, 1873,

On April 26 Captain Evan Thomas commanding five
officers, sixty-six troops and fourtcon Warm Spring Scouts loft Gillom's
camp on o rcconnaissonce of the lava boeds to locate the Indians. While
cating lunch in a flat arca surrounded by ridges, Captain Thomas and
his party worc attackeds Somc of the troops fled in disorder. Thoso
who romained to fight woroc oither killed or wounded. Casualtics includ-
cd four officers killed and two wounded, onc dying within a fow days,
and thirtcen conlisted men killed and sixtecen wounded.

May On May 2 General Jeofferson Ce. Davis reclicved Cole Alvin
Cs Gillem of the command of troops in the lava beds.

U, S, troops and membors of Captain Jack's band of
Modocs skirmished at Scorpion Point, May 7.

General Davis orderced a recconnaissance to locate the
Indianse

Battle of Dry Lakc,

: At daylight on May 10 the Indians attacked the troops
camped at Dry Lake. The troops charged, routing the Indianse. Casualtiocs
among the troops included five men killed, two of whom were Warm Spring
Scouts, and twelve men wounded. The Indians reported five warriors
killede Among tho fivo.was Ellon's Man, a prominent Modoc. That was the
first defeat of the Modocs in battlece The death of Ellen's Man causod
disscnsion among the Indians.

Junc Captain Jack captured in Langell's valley, Junc 4.
Proparations made to oxccute the Modoc leaders.
With the capturc of Captain Jack, General Davis made
preparations to exocutce the leaders of Jack's bande Exccution was pre-

vented by orders from the War Departmente The ordors woro that the
Indians should bo held for trial,

O



July Modoc prisoncrs arrived at Fort Klamath

On July 4 Captain Jack and his band of Indians arrived
. as prisoners of war at Fort Klamath.

Trial

Captain Jack, John Schonchin, Black Jim, Boston
Charloy, Brancho (Barnche) and Slolux worc immediatcly put on trial
for the murder of mombors of the Poaco Commission. The six Indians
wore found guilty, and on July 8 they worc sontonced to diocs

Scptembor On Soptember 10 Prosident U, S. Grant approved the
death sentence for Captain Jack, John Schonchin,
Black Jim and Boston Charley; Brancho and Slolux
wore committod to lifc imprisonment.Prosidont Grant also ordored that
the remainder of Captain Jack's band bo held as prisonors of ware

Octoboer The Ende

On Octobor 3, 1873, Capbain Jack, John Schonchin,
Black Jim, and Boston Charley werc hanged at Fort Klamathe The romain-
dor of the band of Modoc Indians, consisting of 39 men, 54 women, and
60 childrcn, as prisonors of war were scnt to tho Quaw Paw Agoncy in
Indian Territory (Oklahoma)a
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Appendix to the Outline of Events in the History of the Modoc War

In the atback on The Stronghold, January 17, 1873, there were
approximately 400 troops in the field. The troops included U, S. Army
infantry, ocavalry, and howitzer units; Cregon and California volunteer
companies, and some Klamath Indian Scouts. Lt. Cole Frank ¥Wheaton was
in command of all troopse

In the capture of The Stronghold, April 17, 1873, approximately
530 troops were engoged. These included U. S, Army infantry, cavalry,
and artillery, and Warm Spring Irndian Scouts. The volunteer companies
had withdrawn from the field. A small number of civilians were used
as runners and packers. Cole Alvin C. Gillem was in command.

At no time during the Modoe War were there more than 53 Modoc
warriors engaged in the fighting.

The casualty lists for the Modoc War arec as follows:

Rank Killed Wounded
Officers (U.SeAs) 7 4
Enlisted Men 39 61
Civilians 16 i
Indian Scouts 2 ¢

64 €6

Including tho fosur Indians hung at Fort Klamath, Captain Jack's
band suffercd the lecss of seventecen warriors lcilled,

It has been estimated that the Medoe War cost the United Statcs
over $4,000,000; a very oxpensive war in terms of lives and dollars,
considering the small number of opposing forces.

Battlofields of the Medoc War are among the oubstanding features
of the Lava Bods National Monument. These include The Stronghold in
and around which onc can soc the numerous cracks, ridges, and nobs
used by the Indians in dofending their position, numerocus Modoc
outpost fortifications, smoke-stainod caves inhabited by the Indians
during tho months of tho war, corrals in which tho Indians kopt cattle
and horscs, war=-dance ground and council arcu. Around Tho Stronghold
onc can sco numerous low stonc fortifications built by troops advanc=
ing on Tho Stronghold, as well as numorcus fortifisations built by
troops aftor the cvacuation of tho Mpdocs, the fertifications built
after ovacuation being for the purposc c¢f dofending The Stronghold in
the cvent that the Indians should attempt to rokturn to their formor
strong dofonsive position., The Thoras-tiright Massacre battleficld,
near Hardin Butto, is onc of the intercsting featurcs of the monuments
as is also the site of Gillem's camp, the former military comotery,
Hospital Rock, and Canby's Cross,
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FISHING IN GRATER LAKE, AAUGUST 1937

In the July 1937 issuc of Naturc Notes, Velume X, Number 2,
appcars an analysis of the rccords of fish caught from boats
on Crater Lake during July 1937. The following chart is a similar
analysis of the catch for August 1937.

This is the first scason that a study cxtending over a two months
period has been mado of the fish caught in Crater Lake. With such
studics, along with thc investigation of other aspects of the biology
of Crater Lake, continuing over scveral scasons, it should be possible
to look forward to the timc when many of the quostions relative to the
fish and fishing in Crator Lakec can be answercde = Editore

ANALYSIS OF THE RECORDS OF CATCH FROM BOATS ON CRATER LAKE*
August 1937

No. of No, of Total No, of Catch
Boat Roports -Anglers Fishing Hours = Fish Takon Por Angler
Per Hour

318 666 794 535 067

*From a scasonal rcport proparcd by Rangoer Naturalist Arthur D,
Haslor, Crator Lake National Park, Scptomber 1937,

FrRRaTa

The following data should be added and the indicatod correction
made to the data appearing in Nature Notes, Volume X, Nos 1, Junc 1937,
page 6.

Yecar Low Loke Level Number of Fect Below
of the Ycar High Point of 1910
1931 6163,26 1391
(Lowest Record)
1932 616371 13.46
1933 6164 .46 12671

The lowest lovel on rccord was in 1931 rather than in 1934 as is
indicated in the Junc 1937 issuc of Naturc Notocse.
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