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"•ISCOVERY OF THE FDMAROLES 
..T. THE PIRACIES, :KEJLHR CVJTO:! 

TTarron D. Smith 

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

Looking upward from the bottom of the oanyon 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 oalled 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 oanyon wall, Mr. Griggs, who was 
ahead, pausing for a few minutes to rest, pieced his hand on a smell cone-
shaped projection of the tuff which at this point seemed to resemble a mass 
of re-oemented 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 
with. Examining it critically, we saw that it had a cavity inside resemb­
ling a small assay muffle furnace, though 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 fragments, with a small nearly circular opening at the top 
proved conclusively that this was indood a fumarole whose activity had long 
since ceased. 

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

Looking about us, we found many more of these gas and steam vents. 
They all appeared to be in the upper portion of the tuff at the red horizon 

Further sorutiny of this locality revealed the fact that some of the 
pinnacles were merely the indurated chimneys or ducts leading up to the vent 
at the top. In other places nearby -wo saw some tubular fumaroles following 
the chrinkage joint cracks in the tuff. These various vents varied in size 
from six inches to two or three feet in diameter. 

The similarity of these to fumaroles in the great hot sand-flow of Kat-
mai in Alaska was noted by Mr. Griggs, who had seen them while with his 
father, Professor Robert Griggs, in the alley of Ten Thousand Smokes. 
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The significance of these extinct fumaroles in V/heeler 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 briefly the jointed tuffe in 
Annie Creek Canyon, but did not note the true character 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, whothor it feel as showers of ash or flowod out as a sand-flow, lends 
additional support to tho explosion theory of the origin of Crator Lake. 

This discovory in VYheolor Canyon has led to the finding of other locali­
ties where similar phenomena may be noted. Ranger Naturalist Carl E. Dutton 
has found a rather largo one, approximately oight feet in diamotor in a tri­
butary gully of Lluo's Hallway in hfhitehorse Creek, and a number of onco hot 
spots can be noted in the road cuts of tho Park. 

Considering all theso recent fumarolo finds and the charred logs and 
buried troos, some quite carbonized, reported within the last few yoars, wo 
have a piling up of interesting data which will shortly load to a complete 
solution, this writer believes, of the problem '/hich has long kept goologists 
in controversy. 

Judging from the numbor of these fumaroles within tho limited area 
studied, the number of them throughout the entiro valley must have compared 
favorably with those in the Valley of Ten Thousand Smokes. '.That a speotaclo 
they must have prosentod at tho time of thoir activity! In all likelihood, 
no human being could have looked upon this scone as it probably long antedated 
the appearance of man in Amorica and furthermore much of this country was 
mantled by snow and ice. 

Diagrammatic Section of tho ffost "Tall o" V/heeler Canyon at the 
PinnacloB, Crator Lake National Park 

- 2 -



THE SQUIRREL AND KTS RELATIVES 

Ray.Coopey 

Tho rodents., or gnawing animals, constitute a group which, in pop­
ulated or agricultural areas, aro considered as posts to mankind. In a 
mountainous district, suoh as Crator Lake, quite tho rovers© holds true 
and tho absenco of this most interesting and varied assemblage of ani­
mals would bo almost immediately noticed by oven the most unobserving of 
tho park visitors* 

For instance, the animal entertainment furnished by the golden man­
tled ground squirrels (Callaspormophilus c chrysodoirus) who carry away 
such large quantitios of poanuts in tho<r «ucred chc-.ks " *hil ;"i'-itors are 
at the some timo appreciating tho boautios of Orator Lake would be soroly 
missod by young and old alike Especially tho cldor pooplo loft behind by 
tho youthful members in soarch of exurciso, find here an amusing pastime 
and no small dogroo of solaoo. Although a vory small proportion of the 
poanuts gathorod from the willing hands are oaten immediately, it may in­
terest tho donors to know that at least E. portion of this remaining lion's 
share is carried to tho burrows and placed in storago for a "snowy day". 
The hibernating poriod during 'which thoso animals are totally inactive and 
in a torpid state, probably doos not oxcoed four months; during the coldest 
part of winter, howevor, a poriod of two to throe months in lato fall and 
oarly spring, occurs when thoy aro intormittontly rctivo and "when little 
outside food is available It is during this timo that tho reserve storago 
is tapped and no doubt many kindly thoughts EU*O given to tho generous tour­
ists of tho procoding summer. 

Uuch loss bold in their habits but nonc-tho-loss interesting aro the 
Klamath Chipmunks (Eutamia3 amoonus r.moonus) which aro also found along tho 
rim p rapot but aro outnumbered about ton to one by the squirrels. The un­
trained eyo can roadily distinguish thorn from tho squirrols by thoir small 
or sizo, mpro pointed head, and the prosence of stripes on tho side of their 
head, togother with thoir roticont nature. They, too, livo in burrows dug 
under tho sholtor of a rock or boneath a tree or stump. Toward tho and of 
tho summer season both animals may bo seen busily engaged in stuffing thoir 
mouths with dried grassos, paper, moss, and other debris to bo aarriod to 
their burrows whoro a soft bod is mado for tho winter. 

In tho lower regions of the Park, one's attention is constantly at-
traotod while wandoring through tho pine forests by tho loud scolding of 
tho largo Cascade Pino S"uirrol (Sciurus douglassi cascadonsis). This 
greyish brown animal with tho distinguishing yollowish-rod underports livo 
the greater part of its lifo among tho branchos of tho coniferous troos, 
desoonding to tho ground only to soampor to another troo or to piok tho 
soeds from oones which have previously boon sovorod from thoir aorial 
attachment. Thoso squirrels, in contrast to thoir proviously mentioned 
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relatives, oonstruot their nests in tho hollow cavities of trees, 
lining them with noss and lichens end storing quantitios of seed for 
consumption bofore and after the true period of hibernation which oc­
curs during tho dead of wintor. 

Associated with tho Pino Squirrol in its treo-dwolling nature is tho 
Flying Squirrol, Tho two typos in tho park, tho Klamath Flying Squirrol 
(Glaucomys snbrinus klananthonsis) and tho Casoade Flying Squirrol (Glau-
conys snbrinus fuliginosus), true to tho h-.bits of thoir clan, are strict­
ly night roamors, gathering thoir food and performing thoir gliding 
flights undor tho oover of darkness. Sun-up finds thorn back in their nosts 
among tho brnnohos or in tho hollow trunk of a troo, ready to sleop through 
tho day. Like the other squirrols, thoy are inactivo during a part of tho 
winter• 

One of tho most sluggish and yet the most hardy of the larger rodents 
is the porcupine (Erothizon opixanthum opixanthun). Living on tho tondor 
inner bark of tho conifers, it spends most of its tine in the tops of treos, 
romaining aotive throughout, tho winter socson. *ew of the moat eating pred-
atores are clovor enough to penotrato the fortrosc of quills surrounding its 
body, so it moves with slow deliberate actions as it pursues its hum-drum 
existence. Tho porcupine is usually soon broad at night, and when sur­
prised in tho midst of its wandering, may be driven with a stick much as a 
hog might be driven to market. 

One walking through the green grass-matted meadows near the streams 
flowing to tho south and west in the park will find burrows and an ubundxnco 
of othor evidences of a thriving population of tho small woodland mico, JJOC-
kot gophers and moles. In theso densely settled aroas are found a varioty 
of mico including the white footod, wood or deer mouse (Peromyscus manicula-
tus gambeli); vole or meadow nouso (genus Liorotus); and tho kangaroo or 
jumping mouse (genus Zapus)—the latter being unique in the possession of a 
jumping habit after the fashion of tho woil known kangaroo and having a long 
tail extending out behind to act as a counter-balance for the front part of 
the body. Thoy havo well developed hind legs as does tho kangaroo, whilo 
tho foro logs are shorter and comparatively weaker. All those mioo mention­
ed live largoly on green vegotation and grass soeds. 

The second group of animals found in these locations is mado up of 
Holes and Gophers. These two are the true minors of the rodonts, coming to 
the surface only on rare oocasions. Tho Hazama Pocket Gopher (Thomomys non-
ticola mazama) is, like tho Ground Squirrel, equipped with oheok pockots 
which ho fills hurriedly with the roots of plants and thon retires to the 
depth of his burrow to munch them at his leisure. Tho Crater Lake Molo 
(Scapanus latimanus alpinus) eats small ground insects and worms, harbors an 
enormous appetite, and dovours his victims "on locution". 
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Living in tho rooky slopes and cliffs, particularly in tho higher 
elevations of tho park, aro found associatod togother, throo animals of 
widely different habits. Tho Cony of P'ika (Ochotona princops brunnosoons), 
commonly called tho rock rabbit, though not v. true rodont, livos doop in 
tho crovioes of tho orator wall and on tho surrounding peaks. Thoy are 
harvesters by naturo, gathering and soasoning groon vegetation during the 
sumner to be stored in thoir homos and consumod during the winter, remain­
ing activo throughout th.6 season, ovon though tho snow may bo pilod 
many foot doop ovorhoad. 

Tho socond animal, tho Lxirmot (I'oraoto fluvivcntris flaviventris), 
commonly called tho rook chuck or wood chuck, oolongs to tho yollow footed 
marmot group whioh includes tho hoary marmot of tho north, notod for his 
vrhistling habit. Tho whistling proclivitios soon not as woll dovoloped in 
tho chuck found in this southorn portion of tho Cuscados. A rolatod spec-
ios of this animal, tho ground hog of tho oast and south, according to 
common boliof, has supposedly, some phenomenal powor of control ovor tho 
spring vroathor. Tho origin of this boliof, perhaps, nay bo attributed to 
tho habit tho animal has of emerging from its winter sloop oarly in Febru*. 
ary, and if tho weather is agrooable, romaining out; in caso inclement 
weather is in vouge, however, it immediately roturns for an additional 
period of sloop* It is oasily soon, from tho above, that tho disappeoranoe 
of the animal is an offoot and not a causo of the woathor. 

Tho third rodont found in this habitat and tho ono completing this 
discussion, is tho Ifbod Rat (Nootoma cinora occidontalis), also answering 
to the nono of pack rat and trado rat. Their bid for attention conos from 
their habit of building largo, loosoly constructed nost3 of sticks in 
crovioos of rocks or, in faot, in any protected plaoo, and thoir klopto-
maniac inclinations whioh load thorn to pilfor all typos of shiny or bright 
colored objocts--ofton proving very annoying if nesting noar an inhabited 
residence; thimbles, silver ware, bright pieces of cloth and oven shoes 
disappearing miraculously. 
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SOME FRUITS OF CRATER LAKE PLANTS 

Elmer I. Applegate 

No less interesting than the flowers are the fruits of some of the 
plants of Crater Lake National Park. These include not only fleshy fruits, 
but seed-pods, capsules, grains and the like. Fruit in a botanical sense 
is any seed vessel with its contents, including any accessorios that may 
be joined to it. In the present account, however, only the fleshy fruits 
are considered, which, as far as our aroa is concerned, means only berries 
or berry-like fruits. 

Twenty-one genera with thirty-five species are included in the list. 
Of tho number that are edible, some are so small and produced in such lim­
ited quantities that they ar-e of no praotioal food value. Of those of any 
such use, might be mentioned two huckleberries, one oach of honeysuckle, 
blackberry, raspberry, strawberry, thimbleberry, serviceberry, gooseberry 
and Oregon grapo—nine berries in all, included in only five genera. None 
of these are found in abundance, so that the fruit vs.luo 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 perk. 

Four huckleberries (Vaccinium) occur. The 3ig Huckloberry (V. mem-
branaceum) is a rather tall shrub with large amber or bro.mish 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 tho species of the genus in the southern Cascades, and much 
used by both white people and Indians; known by the Klamaths as ewaum, and 
the name Ewaumoan was given by them to the big huckleberry patch southwost 
of the park. More abundant in dryer situations and in middle elevations, 
is the broom or Leiberg huokleberry (V. sooparium), especially in the 
lodgepole pine forests. The bushes are low with angular stems and small 
leaves, and very small red fruit of pleasant acid flavor. It is widely dis­
tributed from the coast mountains to the Rockies. The species was -named by 
Leiberg from specimens collected by him at Crater Lake in 1896. Dwarf 
Huckleberry (V. caospitoaum) resembles most the larger species, but is low 
and usually matted, with smaller 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 along tho water oourses of the west slope, are 
found dense colonies of Swamp Huckloberry (V. occidentale). The bushes are 
two feet high or loss with leavos 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 {L. involucrata) is rather widely distri-
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buted, most frequently along streams and borders of wet meadows* The 
pairs of yellow flowers and elongated black berries are subtended by 
large reddish bracts which give tho plant a striking appearance* With 
about tho same habits and distribution, Bod Twinberry (L« conJuelalls) 
has smaller and noarly black flavors and bright red borrios which are al-
almost completely united into a double fruit. Swamp Haefcleborry fL. uta-
honsls) grows only in wet or boggy places. Tho flowers aro pure whito, 
turning yellowish lator, growing in pairs among tho gruyish-groon loaves* 
Tho pleasantly acid rod fruit wa3 somotimos uaod by the oarly sottlors in 
Wood River Valloy, and called by thorn "cranberry"* Tho specios is raro in 
tho park, oocuring sparingly at Boundary Springand perhaps other similar 
places * 

/ ..ft lack Twinberry. 

Six species of goosoborry and currant contrihuto to tho small-fruit 
lisr. The most noteworthy of thoso is tho Crater Lake Currant fRihos 
orvthrqoaruum), tho most abundant shrub of tho upper forests, its creep­
ing stems forming a fine carpet for the forest floor* Tho flowers aro 
saucor-shapod and of a copper-color* Tho clusters of bright rod barrios 
aro vory attractivo* Tho spooios was named by Dr. F. V. Colvlllo in 1696* 
Although so abundant in tho park, it is not found far without its boundar­
ies. Nono of tho spocios hero aro odiblo oxcopt fi. inorno , tho fino goose­
berry found along streams in tho yollow plno holt* It most rosemhlec tho 
common cultivated form, tho wlno-oolorcd fruit vory similar in sizo and 
flavor, often used in pionoor days for souco and pios. Sticky Currant (ft. 
vlsoossliaum) has largo blue gummy borries with a bloom; and tho Waxy Currant 
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(R. oereum) "bright red berries. Both forms have long tubular flowers. 
The bpitiey Currant (R. lacustre) is oommon along the water courses and 
oovers moist banks. "!The black berries are relatively small. Trailing in 
the hemlock forests, is occasionally seen the Siskiyou Gooseberry (R. 
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 rooky 
ledges. The small bright red drupaceous fruit is intensely bitter. 

Serviceberry (Amelanchier). The species is not well defined. This 
is sometimes identified as fTorida. The tall, much branched shrub is 
covered with showy white flowers. The berries are dark purple, almost 
black. It is most common in the yellow pine 'woods, although rather plenti­
ful on ledgy northerly slopos higher up. Lacking 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 heudwaters of Redblanket 
Creek. The simple stem bears a tuft of long pinnate leaves with numerous 
holly-like leaflets. The blue-glaucus berries grow in an ereot elongated 
duster, and are very aoid. 

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

Casoara (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 taste. The bark is used medi-
oinely. Only occasionally seen on ledgy slopos. Sometimes found on the in­
ner talua slopos as at the Devil's Backbone. 

Two Gaultherias, ovatifolia and humifusa, small creeping evergreen 
shrubs belonging to the heath family,""occur along streams and about wet mea­
dows toward the western boundary. The small red berries have a very pleasant 
aoid taste. Another pair of shrubs belonging to the same family, are the 
manzanitas. They are evergreen also, and have crooked branches with smooth 
and polished bark. The flowers are pinkish with urn-shuped corollas, the 
fruit berry-like, stony, the pulp becoming mealy and dry. Abundant in the 
lower forest areas, is the higher upright green-leaved species (Arctos-
taphylos patula), whioh is roplaoed in the upper reaches by the low mat-
forming A. novadensis. 

An herbaceous plant of moist shady plr.oes is the Banoberry, (Aoteae 
spicata arguta). Its large leaves are deeply cut into many leaflets. The 
showy rod berries are borne on an erect elongated raceme. 

Dwarf Juniper (Juniperus sibirica). This low, usually prostrate shrub. 
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closely related to the cono-bcaring troos, is rare in the park, occurring 
only on tho highest points. The fruit is a small Modified cone, borry-
liko, globose, blue and covered with white bloom. 

Frequently soen in moist places under coniferous trees, i3 Brido's 
Bonnet (Clintonia uniflora). Sua single white liliaceous flower is borno 
on a stypo-likc stem ex islag from two or throe basil lo_vcs. Tho berry 
is blue 

The two species of Solomon's Seal (S...ilacona), stollata with nearly 
black berries, and amploxicaulis which has light red fruit covered with 
dark red specks, are common in many places in tho park. 

Resembling tho last in foliage, Twisted Stalk (Gtroptopus curvipos) 
grows on moist foroGt stream hanks. The red ovoid berries are borno on 
tho underside of tho pinnate, leaves. 

Rare in tho region, and known only along, streams of tho western bor­
der, is tho dwarf dogwood or Bunchberry (Corpus canadensis). Loss than 
a foot high, it has flavors with lar.v white- bracts like the largo Nut-
tall Dogwood. The bright rod berries form a dense globular bunch. 

Tho rod-fruited older (Sambucus racemosa callicarpq). fino in flower, 
in fruit is perhaps tho most actr..ctivc shrub in tho park. The largo 
dense and finely rounded clumps with deep green foliage and elongated 
bunches of rod berries, is common over considerable areas of tho upper 
reaches. Howhoro does it show to bettor ad-wa.ta o than on Wizard Island. 
AS soon from a boat along the shore, it at erects much- attention, standing 
out most conspicuously against the black lava background. This Crater. 
Lake elder wa3 named by Leiborg, S_. loiosparma. the species being based 
upon scod characters, which'do not seem of sufficient value to ontitlo it 
to tho none* 

Anothor very showy-fruited shrub, often associated with the l_st is 
tho Sitka Mountain Ash (Sorhus Sitc'.iensis 1, Morphologically, the fruit 
is ossontially the- same as c. very diminutive apple, being not mora than 
a quarter of ah inch in diameter. The- red terries arc borne in large 
dense umbcl-liko clusters quite different from tho apple, end the lGaves 
are p.innatoly compound with numerous sorr-to leaflets, still further dif­
ferentiating tho plant from its close relative. The many tall stems form 
large clumps, and are a f.-.miliar sight in much of the forested areas. 
The autumn foliage is also very attractive, especially noticoablo along 
streams on tho inner talus slopes. 

Cro+er Lake, Currant. 
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^nnJ grove of Hemlocks sloping to the west 
Like a full tide in calm majestic flow 
UJith sunlight burning gold along each crest 
-find dark still pools of shadoui flung beW 
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