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“ISCOVERY OF THE TUNAROLES
ST ROTRINS, SIS ¢ SYon

Torren D..Smith. '

On lugust 16th, the writer of this article, accompanied by David
Gripgs, geologist of Harverd University and Fred loffsteld, E. C. W.
technical assistint, made a study of the Pinnacles area in .heeler Can-
von, a tributary of Sand Creek, ne.r tho dast Dntrence to Crater Leke

National Park.

Looking upwerd from the bottom of the cenyoen we noted a reddish band
some three feet thick near the top of the west wall just below the pumice
filling and et the upper limits of the grev baff horizon in which the pin-
nacles occur. This unusuel dezree of oxidation cnlled or some special ex-
planation since it is mnot pr&sont in some other localities where the same
valley filling has been cut into by tho streans.

Just as we reached the top of the cznyon wall, lir. Griges, who was
ahead, pausing for a few minutes to rest, pl-ced his hand on a sm.ll cone-
shaped projection of the tuff which at this point seemed to resemble a mass
of re-cemented rubble, and oxclaimed, "io, what neve ue lere?" As we looked
i1t over more carefully we saw at once that we had an old Pumcrole to deal
withe Examining it critically, we saw that it h:d a cavity inside resemb-
ling a small assay muf’le furnace, thouch not just the shape of one. . Evi-
dences of bakins, incipient fusion, oxidation of the walls, and deposition
of a whitish to yellow encrustation on the interior and even of kaoliniza-
tion of the rock fragments, with w sumall nearly circular ovening at the top,
proved conclusively that this wns indoed a fumrrole vhose qct*vﬂ,y had long
since ceased.

This particular fumarole is about two feel in diameter in its widest
part and of course narrows ot the top to the size of the openiny of about
six inchess It is about two fuet high and is fed by a tubular opening from
below.

Looking aout us, e found many more of 1hesc res and steam vents.
They all appe:cred to be in the upper portion of the tuff 2t the red horizon.

Yurther scrutiny of this locclity revealed the fact that some of the
pinnacles were merely the indurated chimmeys or ducts leading up to the wvents
at the top. In other places nearby we s=w some tubular fumaroles following
the chrinkage joint cracks in the tuff. These virious vents varied in size
from six inches to two or three feet in diameter.

The similarity of these to fumaroles in the great hot sond-flow of Kat-
mai in Alaska was noted by lr. Grigrs, who had seen them while with his
father, Professor Robert CGrigss, in the .alley or Ten Thousand Smokos.



The significance of these extinet fumaroles in ‘/heeler Cnnyon is at once
apparent when the impression has been gilven, Cthoush not directly so stated, by
Diller, thut glacio-fluvial miteriel prodeminated in these walleys radiating
from Crater La%e. Diller, indeed, mecntioned briefls the jointed tuffe in
Aanie Creek Canyon, but did not note the true cheracter of them and apparently
did not see the old fumaroles.

The finding of so much pyroclastic material which was in a cuite hot con-
dition, whether it feul uas showers o ash or flowed out as a sand-flow, lends
additionel supnort to the explosion thuoryr of the orizin of Crater lcoke,

This discovery in .heeclerr Canyon has led to the finding of other loccli-
tics where similar phenomene moy be noted. Renger I'aturalist Carl E. Dutton
hes found a racher large one, cmwroximately eizht feet in dicmeter in a tri-
butary gully of Llwo's Hallws;r in Mitolorse Creek, cnd a number of once hot
spots cin be noted in the road euts of ih: Park.

Considering all thesc renent fumarole finds and the churred logs and
buried trees, some quite corbonized, roported .iithin the last fow years, we
have a piling un of interesting d.ta which will shortly lead to o complete
sclution, this writer believes, of the problem “thich has long kept geoolormlsts
in controvers:;’.

Judpging from the numbor of these fumaroles within the limited area
studied, the number of them throurchout the entire valley must have compared
favorably with those in the Valley of fTen Thoussnd Zmoles. .Jh't a spectacle
chey must have presented at the time of their cetiwity! In all likelihood,
no human boing could have looked upon this ssenc as it prob.bly lons anted.ted
the appearence of man in samerica and furthermore much of this countyy iras
mantled by suow and ice.
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THE SCUIRREL AND HIS RELATIVES
Ray Coopey

The rodents, or gnawine animals, corstitute s group which, in pop-
ulated or agricultural areas, arc considered as posts to mankind. In a
mountuinous distriet, such .s Criter lake, quite the reverse holds true
and the absence of this most interestinz and varied assemblage of ani-
mals would be almost immodiately noticed by even the most unobserving of
the park visitors. B

For instance, the animal ontertainment furnished by the golden man-’
tled ground squirrels (Callaspermophilus c. chrysodeirus) who ecarry away
such lirge quantitics of poanuts in their s geled ghe.'z ~"il. ~iriteors are
at the same time appreciating the beuutics of Crater Lake would be sorcly
missed by young and old wlike. Especially the older pcople left behind by
the youthful mombors ‘in soarch of eoxurcisc, “ind herc an tmusing p-stimo
and no small dogrce of solzce. Althouzh a vory smull proportion of the
peanuts gathercd from the willing hands arc criwn imuedistely, it moy in-
torest the donors to know that at least z portion of this remaining lion's
share is carriod to the burrows and pluced in storage for e "snowy day" .
The hiberncting poriod during which these snimals are totelly inactive -nd--
in & torpid state, probably dous not oxcoed four months; during the coldest
part of srintor, hovevoer, a period of %iro to three months in laoto fall and:
carly spring, occurs ithen they are intermittently setive ond when little
outside food is availscble. It is during this time that the resorve storage
is tepped and no doubt miny kindly thoughts wre given to tho gencrous tour-
ists of the preceding summer.

*lueh less bold in their habits but nonec-the-less interesting are the
Klemath Chipmunks (Rutamias smoenus cmoenus ) which ~ro also found along the
rim p rapet but are outnumbered about ten to onc by the s~uirrels. The un-
trained eyc can rcedily distinguish them from the squirrels by theoir small-
er size, morc pointed hoad, end thc prescunce of stripes on the side of the
hord, togother with their rotiecent naturc. They, too, live in burrows dug
under the shclter of e roek or bencath a trce or stunp. Toward the ond of
the summer season both animnls m.y bo scen busily engased in stuffing thoir -
mouths with dricd grasses, puper, moss, end other debris to be carricd to
their burrows whero & soft bed is made for thoe wrinter.

In the lower regions of the Park, one's cttontion is constantly ot-
tractod whilu wendoring through the pine forcsts by the loud scolding of
the-lorge Cascidu Pine S-uirral (Sciuru;,douglassi casccdensis). This
griyish brovm anim:l with the distinsuishing vellowish-red underparts lives
the greater part of its life among the branches of the coniferous treoes,
desconding to the ground only to scnmpor to cnotlier tree or to pick the
sceds from cones which hive previously been scvered from thoir sericl
attachment. Theso squirrels, in contr..st to their proviously mentioned




relatives, construct their nests in the hollow covities of trees,
lining them with noss und lichens tnd storing quiontitics of seed for
consunption bofore and ofter the true puriod of hibornation which oc-
curs during the decd of vwinters.

Associctoed with the Pine Squirrcel in its tree-dwelling noture is the
Flying Squirrel. The two typoes in the park, the Klemath Flying Squirrel
(Glancomys scbrinus klananthonsis) end tho Cascade Flying Squirrel (Glau-
conys sabrinus fulisinosus), truc to the hrbits of their clan, are strict-
Irr night roamcrs, sathering their food and performing their gliding
flights undor tho cover of doarkness. Sun-up {finds then buck in thoir nests
anmong the branches or in the hollow trunk of a tree, ready to slecp through
the day. Likc the other squirrcls, they arc incetivoe during a port of tho
winterd

One of the most slugzish and vet the most hordy of the larger rodents
is the porcupine (Erothizon opixanthum cpixanthwi). Living on the tonder
immer bark of tho conifurs, it spoads nost of its time in the tops of troces,
romcining oetive throughout the wrintor scosoms. e of the meat esting pred-
atores aro clever cncugl to ponetrate tie foriress of quills surrounding its
body, so it moves with slow deliberate zetious ws it pursues its hum-drun
oxistonccs Tho porecupine is usunlly acen - broad at night, and vhen sur-
prised in the nidst of its wonderins, um-y be driven with ¢ stick much as o
hog might be driven to merket.

One wallking through the grecn grass-rnetbed meadows near the stresis
flowing to the south and west in the parlk will find burrows snd an chundonce
of other evidences of a thriving population of the small woodland mice, noc--
kot gophers and moless In these denscly scttled orcas are found a varioty
of mice including the white footed, wood or dcer mouse (Peromyscus nanicula-
tus gambeli); vole or neadow mouse (menus Microtus); and the knsarco or
jumping mousc (genus Zapus)--the latter being uniaue in the possession of' a
Jjumping habit alfter the fashion of the well lmoim kangeroo and having o long
tall extendings out behind to act as a counter-balance for the front pert of
the bodys Thoy have well developed hind legs as docs tho kangaroo, whilc
the forc logs arc shorter and conperatively wealer. All these mice montion-
ed live largely on green vegetation and orass scods.

The second group of animuls found in these locations is made up of
loles and Gophurss These two arc the iruc wminors of the rodents, coming to
the surface only on rare occasions. The kHazana Pocket Gopher (Thonomys mon-
ticola mazama) is, like the Ground Squirrel, equipped with check pockots
which he fills hurriedly with the roots of pluints and then retires to the
depth of his burrow to munch them at his luisurce. The Crater Lake Molo
(Scapanus latimenus alpinus) eats smull pround insects and worms, harbors an
enormous appetite, and devours his vietins "on location”.



Living in the rocky slopcs ond cliffs, particularly in the higher
elevations of the park, are found issocinted together, thrce animals of
widely diffcrent hubits. Tho Cony of Pila (Ochotona princeps brunnescens),
commonly ecalled the roclk rabbit, though not o true rodent, ldveos deep in
the erevices of the crater wall and on the surrounding peckse. They core
harvesters by nature, gethering ond seasoning esrecen vegetotion during tho
sumner to be stored in their homes and consumed during the winter, romoin-
ing active throughout thé socson, cvon though the suow moy be piled
many feet deep oveorho:id.

The sccond animal, the Larmot (ilarmoto fluviventris flaviventris),
commonly called tho rock chuck or weod chuck, belongs to the yollow footed
marmot group which includes the hoory mornot of the north, notod for his
whistling hubit. The whistling proclivitics sccem not as well devoloped in
the chuck found in this southcrn porticn of the Cuscuades. & related spec-
ios of this animal, the ground hog of tho onst and south, according to
common belicf, hes supposcdly, some phenomencl porer of control over the
spring westher. The orisin of this beliuf, nerhaps, may be attributed to
the habit tho animal has of cnerging fron its winter slocp carly in Febru-
ocry, and if the wecthor is cgreesble, remaining out; in case inclument
weuther is in vouge, howover, it immcdiztel:” rcturns for an additicnal
period of slcops It is casily coon, fron the :bovo, thot the disappecrance
of the aenimel is an effect and not & cousc of the weather.

The third rodent found in this habitet tnd the one completing this
discussion, is the ilood Rat (Rootome. cinera cccidcntalis), clso answoring
to the nanc of pack rat und trade ret. Their bid for attention comes from
their hebit of building large, looscly constructed nosts of sticks in
crovicos of rocks or, in fact, in any protected pleco, and their klopto-
maniec inelinations which lead thom to pilfur wll typcs of shiny or bright
colored objccts~-often proving very annoving if' nesting ncar an inhabited
residence; thimbles, silver ware, bricht pieces of cloth and even shoes
disappcaring nmiraculously.
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SONME FRUITS OF CRATER LAKS PLANTS

A

Elmer I. Applesate

Mo less interesting thoan the flowerﬂ are the fruits of some of the
plants of Crater Lake National Parks These include not only fleshy fruits,
but seed-pods, capsules, grains and the like. TFruit in a botanical sense
is ony seed vessel with its contents, including any accessorics that may
be joined to it. In the present account, howcver, only the fleshy fruits
are considered, which, as far =s our arca is concerned, means only berries
or berry-like fruits

Twenty-one genera with thirty-five species are included in the list.
Of the number that are =dible, some are so small and produced in such 1lim-
ited guantities that thev are of no prastisal food value. OFf those of any
such use, mirht be mentioned two huclkleberries, one csch of honeysuckle,
blackberry, raspberry, strawberry, thimbleberry, serviceberry, zooseberry
and Oregon srapo--nine berries in all, included in only five renera. Ione
of these are fournd in abundince, so that the fruit velue of the park is
almost nzgligible as far as human consumption is concerned. In addition
to these, some are hishly ornamcntal in fruit, adding much to the floral
beauty of the paric.

Four huckleberries {Vacciniwa) occur. The Big Huckleberﬁy (Ve mem-

\ S R —_— m——

branaceum) is = rather tall shrub with leipge amber or brownish berries,
turning “hiack late in the season, found in the upper forests and thriving
best on northerly slopes, especially neosr streamse It is the most pro-
ductive of all the species of the penus in the southern Cascades, sand much
used by both white people and Tndians; lmown by the Klamaths as ewaum, ond
the nsme Ewaumecn was given by them Lo the bip huckleberry patch soutirfost
the park. Hore abundant in dryer sitvations and in middle elovaulons,
is the broom or Leiberg hucklsberry (Ve ‘arzum\ cEpeciaii=alinEtie
lodzepole pine forests. The bushes are low with eneular stems and small
leaves, and verv smsell rod fruit of nleasant acid flavore. It is widely dis-
tributed from the coast mounta’ns to the Rockies. The specics was nomed by
Loiberg from specinens collected by him at Crater Lake in 1896. Dwarf
Fuckleberry (V. cﬂusnLuouum\ resembles nogt the larger species, but is low
and usue lly matted, with rmeller derk blue, more glaucus berries, and usual-
ly found in the upper forests and oi't ¢n “the hijhest ledges. In welb msa-~
dows and bogs, especially alons the waler courses of the wust slope, ~re
found dense colonies of Swamp fclkleborry V. oceidentale). he bushes are
two feet high or less with lcaves of a rravish cast and longish blue-black
berries covered with a donse bloom., The frwit is of medium size and fine
flavor, but not prolific.

L
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Throe crect bush-form speecies of honeysuckle (Leﬂiooru) are to be
r widely distri-

found. Of these Black Twin-berry (L. 1w¢o]ucrnta) is rat



buted, most frequently along streams and bordors of wet meadowa, The
rawrs of yellow flowers and elonzatcd hlucit Lercies are subtendsd et
large reddish bracts which give trc piant o cteliring adpoarance. WwWith
about the same habits and distrildlon, Red daavkerzy il Guainsialis)
has smaller and neerly black flowcrs aad bright =cd he : 2l
almost completely united into o double Truij. Hwamp Ensiiobaery 3.

LOWRLLH &8 e

¢ grows only in wet or boggy tinooe. Tuo Flowosd oo pure white,
1f; yellowish later, growing ir »air; omdns $he croavish-groon 1ooves,
The pleasently acld red fruit wos sowsw-mas sl he Hho eaiy tetl loes in
Wood Rivar Vallsy, and czlled by thuom 'gr vy oy oo, hg enecivhs is maro A
the park, occuring sporingly =t Bouncury Speaagead nerhapy otler similor
pPlaces.

RERTTS

/i < P3lacis Twind erry. .

Six onociss of goossberry and currant consiibite to tha small-fruit

lisr, The most motaoworthy of thess is the Grot-= LuXs Currant (Ribos
oryihwesarpum), the most sbuadant shrab of t.- unrp r forista, its criep-

irg ctome forming 2 fine ecrpet for the fors.t iisor. The Tlowers are

ooueo: 2pod ond of 4 coppor--color. %he ciuncois of bright rad beorries

are o tractive. The spociass wos nomed by oo Fo V. Colville in 1896,
Although so aluadont in the porlk, it is net foundéd for without its boundor-
ice, Nome of the spoclos haro ocre edible cxeapt R._insrne , the fins goosa-

berry found along straams in the yallow pins bult. It mest rasembles the
comwon’ cultivatsd form, the wino-color-d fruit vary similar in size ard
flavor, oftsn used in pionesr deys for smues and nies. Sticky Currant (R.

7

cooirum) has largs blue gumny berrises with & bloom; and tho Waxy Currant




(R. cereum) bright red bverries. Roth forms hove long tubular flowers.
The Spiney Currant (Ho locustre) is common alons the water courses and
covers moist banks. The b7=v “‘orrlc@ are relativelv small. Trailing in
the hemlock forests, 1s ocso aulovxllf seen the Siskiyou Gooseberry (R
binominatum), the berrics covered with stout yellcw spines. a

Bitter Cherry (“ruvuo emarvlnLLﬂ) is plentiful in the yellow pine
woods, and extends into tho =, sre it s often seen on rocky

ledgess The small brigh' red drupaceous fruit is intensely bitter.

lavels wi

Serviceberry (Amelanchier). The species is not well defined. This

is sometimes identificd as fiorida. The tall, mach branched shrub is
covered with showy white flowers. The berries are darlk purple, almost
black. it is most common in the yellow pine woods, although rather plenti-
ful on ledzy northerly slopcs higher up. Lecicin; acidiiy, the fruit is

somewheat insipid.

Oregon Grape (Mthonid nL“IO“”) is found in the forest areas well down
toward the wrestern bounde pecial ly anout the headwaters of Redblanket
Creek. The siuiple stem beurs & tuft o lonz pinnate leaves with numerous
holly-like learlets. The blue-plaucus berries grow in an ercct elongated
cluster, and are very acid. '

Mostly along streams nd marpins of wet meadows, in lower and middle
elevations, occurs the Tirginia Str.wberry {(Fragaric virginiana)s. The fruit
is delicious hut not plertiful in many places in the park.

Cascara Lﬂhamnus PHV’“lqﬂq) is & tall shrub with rather larre eliptical
leaves and very small groenish Clowers. The berries are black with one or
two large flaLtlsn seeds, snd a very bitter tuste. The bark is used medi-
cinely., Only occaosionally seen on ledgw slopes. Sometimes found on the in-
ner talus slopes as at the Devil's 3ackhone.

Two Gaultherias, ovatifolia and huaif
shrubs belonging to the he.th fonily, otoi along sireams snd about wet mea-
dows toward the western bound ry. e sma.l red berries have a very pleasant
acid taste. another pair of shrubs beleairy: to the same familv, are ihe
monzanitas. They arce svergreen also, and hsre erool-ed branches with smooth
and polished bark. Tho flovwers are pinkish with urn-shaped corollas, the
fruit berry-like, stony, the puln baesoni ac:ily and dry.  Abundent in the
lower forest areas, is the hirzher urricht grson-lecved specios (Arctos-
staphylos patuln), which is roplaced in t'ie upper reaches by the low mat-
forming .i. revadensis.

0 . o e

usa, sm.ll creeoping everpgreen

An herbacecus plent of moist shady pleces is the Dancberry, (4ctuae
spicata arﬂuta) Its large lecves are deeply cubt into many 1eqpleb The

suowv rod berries are borne on an ercct clonsuted racene.

Dwarf Juniper (Juni erus sibiriea "This lovwr, usually prostrate shrub,
P 1lpery yp
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grove of hemlocks sloping to the west

Like a full tide in calm majestic tlow
With sunlight burning goid along cach crest

-

nd dark still pools of shadow ﬂung below.
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