",/" (\t Klir
'.‘."”p ) .\d \".l
. et TR




DEP.RTEENT OF TIE INTZRIOR
NATIONAL PARK SLRVICE
CRATER LAKE NATiOMNAL PAlX

Mr. David H. Canfield Mr. Carl R. Swartzlow }Mr. Ernest G. XMoll
Superintendent Acting Park Naturalist Ranger-Naturalist
Editor issistant Editor

September 1935 Volumc VIII, No. 3

Nature Notos is issued during July, .urust, nnd September of this year
by the Naturclist Division. Publications usiny thosc Notes please acknow-
ledge source by citbtioan of author, titleu, «nd this publication.

TABLE OF CORKTEUTS

DISCOVERY OF FUM:ROLES, LJHESLER CARYON

W. D. Swmith, Ranger-Naturalist Pope 1
THE SOWIRREL AYD HIS RELATIVES

Ray Coopey, Ranger-Naturalist Pige 3
FRUIT PLANTS OF CRATER L:KE NATIO AL P.IN

Elmer I. #Applegate, Ranger-Noturalist Pugo 6
HEMLOCKS

L. H. Crawford and Ernest G. Loll, Ranger Naturalists Page 10

Cover and Sketches by L. Howard Crawford, Honmer-Naturalist.



NISCOVERY OF THE FUMAROLES
..I.THS PLTACLIS, HIILER C.5YON

Werron D. Smith

On August 16th, the writer of this article, accompanied by David
Griggs, geologist of Harvard University and Fred Hoffsteld, E. C. W.
technical assistent, made a study of the Pinnacles area in :heeler Can-
yon, a tributary of Sand Creek, near the East Entrence to Crater Lake
National Park.

Looking upward from the bottom of the canyon we noted a reddish band
some three feet thick near the top of the west wall just below the pumice
filling and at the upper limits of the gray buff horizon in which the pin-
nacles occur. This unusual degree of oxidation called for some special ex.
planation since it is not present in some other localities where the same
valley filling has been cut into by the streams.

Just as we reached the top of the canyon wall, Mr. Griggs, who was
ahead, pausing for a few minutes to rest, plzced 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 exclaimed, "Ho, what have we here?" As we looked
it over more carefully we saw at once that we had an old fumarole to deal
withe Examining it critically, we saw that it had a cavity inside resemb-
ling a small assay muf”le furnace, thoush not just the shape of one. Evi«
dences of baking, 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 fragmeuts, with « small nearly circular opening at the top
proved conclusively that this was indoed a fumerole whose activity had long
since ceased.

This particular fumarole is about two feet in diameter in its widest
part and of course narrows et the top to the size of the openinz of about
six inches. It is about two feet high and is fed by a tubular opening from
below.

Looking a»out us, ive found many more of these gas and steam vents.
They all appecred to be in the upper portion of the tuff at the red horizon

Further scrutiny of this locolity revealed the fact that some of the
pinnacles were merely the indureted chimneys or ducts leading up to the vent
at the tope In other places nearby wo sew some tubular fumaroles following
the chrinkage joint cracks in the tuff. These wvarious vents varied in size
from six inches to two or three feet in diameter.

The similarity of these to fumaroles in the groat hot sand-flow of Kat=
mai in Alaska was noted by Mr. Griggs, who had seen them while with his
father, Professor Robert Grigss, in the .alley of Ten Thousand Smokes.



The significance of these extinet fumaroles in itheeler Canyon is at once
apparent when the impression has been given, though not directly so stated, by
Diller, that glacio-fluvial material predominated in these valleys radiating
from Crater Lake. Diller, indeed, mentioned brieflv the jointed tuffe in
Annie Creek Canyon, but did not note the true churacter of them and apparently
did not see the old fumaroles.

The finding of so much pyroclastic material which was in a quite hot con-
dition, whether it feul as showers of ash or flowed out as a sand-flow, lends
additionel support to tho explosion thcory of the origin of Crator lLeke.

This discovery in heolor Canyon has led to the finding of other locali-
tios where similar phenomene may be noted. Ronger Naturalist Carl E. Dutton
has found a rather large one, a-nroximately eight fect in diamecter in a tri-
butary gully of Lluo's Hallway in “Thitehorse Creek, cnd a number of once hot
spots can be noted in the road cuts of ths Park.

Considering all these recent fumarole finds and the charred logs and
buried trcos, some guite carbonized, reported within the last fow yoars, we
have a piling up of interesting duta which will shortly lead to a complete
solution, this writer bclieves, of the problem ‘thich has long kept goologists
in controversy.

Judging from the number of these fumaroles within the limited area
studied, the number of them throughout the entire valley must have compared
favorably with those in the Valley of Ten Thousand Smokes. '/hut a spectacle
they must have presented at the time of thoir cetivity! In eall likelihood,
no human being could have looked upon this sconc os it prob:bly lonz anteduted
the appearance of man in America and furthermore much of this country was
mentled by snow and ice.

Diagrammatic Section of the Tlest "Tall of ‘Mceler Canyon at the
Pinnaclos, Crotor Lake N:.tional Park
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THE SGUIRREL AND HIS RELATIVES

Rey. Coopey

The rodents, or gnawing animals, constitute &« group which, in pop-
ulated or agricultural ereas, aro considered as posts to mankind. In a
mountuinous district, such 1s Crotor Lake, quite the reverse holds true
and the absence of this most interesting end varied assomblage of anie
mals would be almost immodiately noticed by even the most unobserving of
the park visitors.

For instance, the animal entertainment furnished by the golden mane-
tled ground squirrels (Callaspormophilus c. chrvsodoirus) who carry away
such lirge quantitios of poanuts in thoir »icled clic.'s ~™il :-i~itors are
at the same time appreciating the beauties of Crater Lake would be soroly
missed by young and old uliko. Especially the clder pooplc left behind by
the youthful membors in soarch of ecxourciso, “ind herc an smusing pastimo
and no small dogroe of solacc. Althovzh o vory small proportion of the
peanuts gathorod from the willing hands are catun imaodictely, it moy in-
torest the donors to know that at least :« portion of this remaining lion's
share is carriod to the burrows and placed in storage for o "snowy day".
The hibernating poriod during ‘which thcso snimzls are totally inactive ond
in a torpid state, probably dovs not oxcoed four months; during the coldest
part of winter, however, a poriod of two to three months in lato fall and
oarly spring, occurs when thoy are intermitteatly octive ond ihen little
outside food is availcble. It is during this time thut tho resorve storage
is tepped and no doubt mony kindly thoughts aro given to tho genorous tour-
ists of tho precoding summor.

Zluch less bold in their habits but nonc-the-less interesting are the
Klemath Chipmunks (Butomias amocnus cmoenus) which nro also found along the
rim p ropet but are outnumbered about ton to onc by the squirrels. The un-
trained eyo can rocdily distinguish them from the squirrels by thoir small
er size, moro pointed head, &nd thc prescace of stripes on thoe side of their
hoad, togother with their roticent naturc. They, too, live in burrows dug
undor tho sheltor of o rock or boneath & trce or stump. Toward the ond of
the summer season both animnls m-y be scen busily ongesed in stuffing their
mouths with dried grasses, pcper, moss, cnd other debris to be carricd to
thoir burrows where a soft bed is made for the winter.

In tho lower regions of the Perlk, one's attontion is constantly at-
tracted while wondoring through the pine ferests by the loud scolding of
tho lorgo Cascido Pine S~uirral (Sciurus dougiussi casccdonsis). This
gruyish brown animsl with the distinmuishing ycllowish-rod underparts live
the greater port of its lifo among the branches of tho coniferous trees,
desconding to tho ground only te sonmpor to snothor trce or to pick the
soceds from cones which hu.ve previocusly beon severed from their asericl
attachment. Theso squirrels, in contr.st to their proviously montioned



relatives, construoct their nests in the hollow cavities of trees,
lining them with moss und lichens end storing quantitios of seed for
consumption bofore and after the true poriod of hibernstion which oc-
curs during the decd of wintore.

Associcted with the Pine Squirrel in its tree-dwelling neture is the
Flying Squirrol. The two types in the park, the Klamath Flying Squirrel
(Glaucomys sabrinus klamanthensis) and the Cascade Flying Squirrel (Glau-
conys sabrinus fuliginosus), truc to the h'bits of their clan, are strict-
ly night roamors, gathering their food and performing their gliding
flights undor tho cover of derkmness. Sun-up finds them back in thoir nests
anong the branches or in the hollow trunk of a treo, ready to sleop through
the day. Likc the other squirrels, thoy are incetive during a part of tho
wintere.

One of the most slugzish and yvct the rost hardy of the larger rodents
is the porcupine (Erothizon epixanthum cpixanthwa). Living on the tondor
inner bark of the conifers, it sponds most of its time in the tops of treos,
romc.ining active throughout the winter sccsons sew of the meat eating pred-
atores are clovor enough to penotrate the fortross of quills surrounding its
body, so it moves with slow deliberate actions as it pursues its hum-drun
existonces Tho porcupine is usually scen -broad at night, and vhen sur-
prised in tho midst of its wanderinc, m~y be driven with a stick much as a
hog might be driven to m:rket.

One walking through the groen grass-notted meadows near the strecms
flowing te tho south and west in the park will find burrows and an cbundanco
of other evidences of a thriving population of the small woodland mice, poc-
ket gophers and moless In theso densely settled arcas are found a varioty
of mico including the white footed, wood or deer mouse (Peromyscus manicula-
tus gambeli); vole or meadow mouse (genus liicrotus); and tho kungaroo or
junping mouse (genus Zapus)--the latter boing unique in the possession o a
jumping habit after the fashion of tho we.l kmown kangeroo and having o long
tail extending out behind to act as a countor-balanco for thc¢ front pert of
the bodye. Thoy have well developed hind legs as does the kangaroo, whilo
the fore logs aro shorter and compuratively weaker. -All those mico mention-
ed live largely on green vegetation and mrass socdse

The second group of animals found in these locations is made up of
loles and Gophcers. Thesé two are the true ninors of the rodents, coming to
the surface only on rare occasions. Tho Mazama Pocket Gopher (Thomomys mon-
ticola mazamsa) is, like the Ground Squirrel, equipped with check pockots
which ho fills hurriedly with the roots of plants and then retires to the
depth of his burrow to munch them at his lsisurc. The Crater Lake Molo
(Scapanus latimanus alpinus) eats smull ground insects and worms, harbors an
enormous appetite, and devours his victins "on location".



Living in the rocky slopes cnd cliffs, particularly in tho higher
elevations of the park, are found associated together, throe animals of
widely different hcbits. Tho Cony of Pika (Ochotona princeps brunnescems),
cormonly caclled the rock rabbit, though not ¢ true rodont, livos doep in
the crevices of the crator wall and on the surrounding pockse Thoy cre
harvesters by nature, gathoring and soasoning groon vegetotion during the
sumer to be storcd in thoir homos and consumed during the winter, roemain-
ing cctivo throughout thé secson, ovon though the snow mey be piled
many feet deep ovorhoade.

Tho socond animal, the Karmot (ilarmoto fluviventris- flaviventris),
comnonly called tho rock chuck or swvood chuck, belongs to the yollow footed
marmot group which includes the hocry mernot of the north, notod for his
whistling hubitse The whistling proclivitios seum not as woll dovoloped in
the chuck found in this southorn portion of tihe Cuscades. A rolated spec-
ios of this aninecl, tho ground hog of the o~st and south, according to
common beliof, has supposedly, somc phenomcix.l no.sor of control over the
spring woathor. Tho origin of this beliuf, ncrhops, mey be attributed %o
tho habit tho animal has of c¢morging fron its winter sloop ocarly in Februew
ary, and if tho weathor is agreeeble, romcinirg out; in caso incloment
weather is in wvouge, howevor, it immediatel;” roturns for an additional
period of sloepe It is ocasily soon, from tho :.bove, that the disappearance
of the cnimel is an offect and not a causo of the weathor.

The third rodent found in this habitet ond the ono completing this
discussion, is theo ifood Rat (Nootome cinera occidentalis), clso answoring
to the nano of pack rat and trade rate Their bid for attention comes from
their hebit of building large, loosoly constructed necsts of sticks in
crevicos of rocks or, in fact, in eny protected placo, and their klopto-
maniac inclinations which lead them to pilfor all types of shiny or bright
colored objecta-~often proving very annoving if nesting noar an inhabited
residence; thimbles, silver ware, bright pieces of cloth and even shoes
disappoaring miraculously.




SOME FRUITS OF CRATER LAKZ PLANTS

Elmer I. Applegate

No less interesting than the flowers are the fruits of some of the
plants of Crater Lake National Parke. These include not only fleshy fruits,
but seed-pods, capsules, grains and the like. Fruit in a botanical sense
is eny seed vessel with its contents, including any accessorics tihat may
be joined to its 1In the present account, however, only the flesny fruits
are considered, which, as fer as our area 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 edible, some are so small and produced in such lim-
ited quantities that they are of no vrastical food value. Of those of any
such use, might be mentioned two huckleberries, one cach of honeysuckle,
blackberry, raspberry, strawberry, thimbleberry, serviceberry, gooseberry
and Oregon grape--nine berries in all, included in only five ~enera. None
of these are found in abundance, so that the fruit value of the park is
almost negligible as far as human consumption is concerned. In addition
to these, some are highly ornamental in fruit, adding much to the floral
beauty of the park.

Four huckleberries (Vacciniuwm) occur. The Big Huckleberry (V. mem-
branaceum) is = rather tall shrub with lerge amber or browmish berries,
turning black late in the season, found in the upper forests and thriving
best on northerly slopes, especially near streams. It is the most pro-
ductive of all the species of the genus in the southern Cascades, and much
used by both white people and Indians; lkmowm by the Klamaths as ewaum, and
the name Ewaumcan was given by them to the big huckleberry patch southwost
of the park. Hore abundant in dryer situations and in middle elevations,
is the broom or Leiberg huckleberry (V. scoparium), especially in the
lodgepole pine forests. The bushes are low with ansular stems end small
leaves, and very small rod fruit of pleasant acid flavor. It is widely dis-
tributed from the coast mountains to the Rockies. The specics was ‘named by
Leiberg from specimens collected by him at Crater Lake in 1896. Dwarf
Buckleberry (V. causpitosum) resembles most the larger species, but is low
and usually matted, with smeller dark blue, more glaucus borries, and usual-
ly found in the upper forests and often on the highest ledges. In wet mea-

-dows and bogs, especially alony the water courses of the west slope, are
found dense colonies of Swamp Huckleberry (V. occidentale). The bushes are
two feet high or less with leaves of a grayish cast and longish blue-black
berries covered with a dense bloom. The fruit is of medium size and fine
flavor, but not prolific.

Three orect bush-form species of honeysuckle (Lonicera) are to be
found. Of these Black Twin-berry (E? involucrata) is rathor widely distri-



buyed, most frequently along streams and borders of wet meadowa, The
pairs of yellow flowers and elongated black berries are subtended by
large rcddish bracts which give the plant o striking aproarance. With
about tho samo habits and distribution, Red Twinberry (L. conjugialis)
has smaller and nearly black flowers aad bright red borrios which are al-
almost completeoly united into = double fruit. Swamp Haueldeberry (L. uta-
hongis) grows only in wet or boggy placos. The flowers aro purc whito,
turning yellowish lator, growing in pairs among tho grayish-groon loaves,
The pleasently acld red fruit was somotimas used by tho carly sottlors in
Wood Rivor Valloy, and czlled by thom "eranberry", Tho specics is raroc in
tho park, occuring sporingly at Boundury Springand perhaps othor similer
Places.

| ~RBlack Twinberry..

Six spocies of goossborry cnd currant contribute to tho small-fruit
lisr. Tho most notoworthy of thoso is the Crutor Loks Currant (Ribes
orvthrocarpum), ths most cbundznt shrub of tho uppcr forssts, its orzep-
ing ctoms forming 2 fino carpet for thc foroast floor. The flowers are
saucor-shapcd and of a coppor-color. 7The clustcrs of bright rod berries
are vory attractivo. Tho spocies was nomed by Dre F. V. Colville in 1896,
Although so abundcat in the park, it is not fourd for without its boundar-
icse Nonc of tho spocios hare arc edible oxcept R. inorre , the fins gooso-
berry found along streams in the ysllow pino bolte It most rasembles the
common’ cultivated form, the wine-colorcd fruit very similar in sizo and
flavor, often usod in pionosr days for scuce and pies. Sticky Curront (R.
¥iscossimum) has largo blue gummy berries with & bloom; and tho Waxy Currant
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(R. cereum) bright red berries. Both forms have long tubular flowers.
The spiney Currant (Re lacustre) is common along the water courses and
covers moist banks. The black berries are relatively small. Trailing in
the hemlock ferests, is ocoasionally seen the Siskiyou Gooseberry (E,
binominatum), the berries covered with stout yellow spines.

Bitter Cherry (Prunus emarginata) is plentiful in the yellow pine
woods, and extends into the upper levels where it is often seen on rocky
ledges. The small brignt red drupaceous fruit is intensely bitter.

Serviceberry (Amelanchier). The species is not well defined. This
is sometimes identified as florida. The tall, much branched shrub is
covered with showy white flowers. The berries are dark purple, almost
blacke It is most common in the yellow pine woods, although rather plenti-
ful on ledgy northerly slopos higher up. Lackin:; acidity, the fruit is
somewhat insipid.

Oregon Grape (Mahonia nervosa) is found in the forest areas well down
toward the western boundary, especially about the headwaters of Redblanket
Creeks The simple stem bears s tuftt o long pinnate leaves with numerous
holly-like leaflets. The blue-glaucus Lerries grow in an erect elongated
cluster, and are very acid.

Mostly along streams rnd margins of wet meadows, in lower and middle
elevations, occurs the Virginie Strawberry (Fragaria virginiana)e The fruit
is delicious but not plentiful in many places in the park.

Cascara (Rhamnus Purshiana) is a tall shrub with rather large eliptical
leaves and very small greenish flowers. The berries are black with one or
two large flattish seeds, and a very bitter tuste. The bark is used medi-
oinely. Only occasionally seen on ledgy slopes. Sometimes found on the in-
ner talus slopes as at the Devil's Backbone.

Two Gaultherias, ovatifolia and humifusa, sm=1l creeping evergreen
shrubs belonging to the hesth family, occur along streams end about wet mea-
dows toward the western bound:ry. "he small red berries have a very pleasant
acid taste. another pair of shrubs belongin; to the same family, are the
monzanitas. They are evergreen also, and have crooked branches with smooth
and polished bark. The flowers are piukish with urn-shaped corollas, the
fruit berry-like, stony, the pulp beccmine mealy and dry. Abundent in the
lower forest areas, is the higher upri-ht grecn-leaved species (Arctos-
taggzlos Eatula), which is replaced in the upper reaches by the low mat-

orming A. nevadensis.

An herbaceous plent of moist shadv pleces is the Banoberry, (icteae
sgicaﬁg.arvuta). Its large leaves are ceeply cut into many leaflets. e
showy red gerries are borne on an erect elonz:ted raceme.

Dwarf Juniper (Juniperus sibirica). %his low, usually prostrate shrub,




closecly rolcted to the cono-bearing treos, is rars in the park, ocowrring
only on tho highcst points. The fruit is 2 emc:ll modificd conc, berry-
liko, globosc, blus and covarczd with vwhite blooi.

Frequontly so:xn in moict plices under conifcrous trees, is Bride's
Bonnet (Clintonia uniflora). Tra cingle white liliaccous flovor is borne
on o stype-like stom crising from two or three bosil loe:uves. Tho borry
is bluc.

The two spzcias of Solowon's Scil (Siiilcesna), stollats with nocrly
black berries, ond gimplexicculis which hus light rod fruit coverczd with
dork rzd specks, aie common in mnay ploens in the park.

Rosombling the last in foliag:, “wisted Stali (Streptopus gurvipes)
grows on noist foresct strcam baxks. Th> ra2d ovoid barriss aro borne on
the uad-rside of the pinn:it~a. laavas,

Ror2 in the rogion, and &mown only clong strociis of the westera bor-
dar, is tha dwarf dorwood or Buncaborry (Corms cnnodensis)e. Less than
a foot high, if has flovers with luorsr viits hroets lik: the large Nut-
tall Dogwood. Th: bright rod horrics foriy 2 dence globular burnch.

The rod-fruvited cldor (Santucus raccmoga callicorpa), fine in flower,
in fruit is porkaps tho wiogt uetr.ctive chrub in the park. The lorge
dense ond finely rounded clumps with d22p grcen folicge and clongeatad
bunchcs of red berrics, is cormon over considarablo crecs of th2 unper
reachas. Nowhore docs it show to better civartz e thon on Wizard Island.
4s scon from a boat zlong the shore, it atirzcts puech cttontion, sterding
out :jost conspicuously against the black lovh backsrouszd. Tals Croter.
Lake elder was romed by Loiberg, S. lziosoor.:a, tho épeqios bring buscd
udon sced charceters vhich do uot s2cm of suriicicnt veluo to entitle it
to the ncmes

Anothoer very showy-fruited sirub, often mssociated with ths lost is
the Sitka Mountzin Ash (Sortus Sitechonsis). licrphologically, the fruit
is ossontinlly the smime os o vary dinimutive cprle, being not nors then
o quertsr of o ineh in dinwetsr. e rod tirries ore borme in large
densc wnbel=liie clucters gquite difi-rant froy the =2pple, and the leaves
arc pinnctely compound witli: numerous sarr.te lcaflects, still furth:r dif-
farentiating the plant frow its cleccs rolative. The muny tall stoms forn
lorge clunmps, ard arc 2 froilicr cight in mmel. of tha forestod arsus.

The cuturn folicge is utlso viry attr..ctiv:, ospaciilly noticocble zlong
strzcms on tho innar tcolus slopec.

Croter Lake Currant.
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‘3@ grove of hemlocks sloping to the west
Like a full tide in calm majestic tlow

With sunlight burning gold along cach crest
{nd dqu still pools of shadow tlung below.
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