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THE STORY OF HOUNT MAZA:A
We D. Smith

John wesley Hillman discovered Crater Lake in 1853, but it
remained for the late J. S. Diller ard iajor C, E, Dutten of the
Urited States Genlegical Survey te dis:cver *t, razama. These two
mer b their laborious and zareful work towcrd the latter part of the
past century reconstructed this pre-histcric mountain so faithfully
that with only mirc: additional onbservations we are able tc place be-
fore even the most casual visiter a mest real picture of this old
morarch cf the Jascades.

Locking to the north and south from our vantage point we see
the brecad platfcrm of the Caszades on which Mt, Hazama, Shasta,
Three Sisters, Jeffersor and Hoed rise as superstructures. All of
these mountains, with the exception of lazama, are relatively in-
tact and except for scme ice, water, and wind erosion effects they
raintain some semblance ¢ f their former outlines., Not so Mazama,
Its whcle upper portion is missing. To reconstruct its former con-
diti:n, we must note first cf ell that its history of building was
ore dceminantly of explosive activity which woud of necessity pre-
duce a ~2ontal shaped mountain ard not a low lava dome. Second, its
barkslepes, which one can see at many points on the Rim Drive, in-
dicate how the curve of these slopes wou'd go if projected upward,
and last, the size of its base, whick can be measured, will Zive one
a clue as to its magnitude in comparison with other Cascade mountains.
2y putting together all the observaticns of the inner and outer parts
of the present crater one can bring out the main steps in.the history
of this old mountain. Ir doing this we should call attention to the:

1. lMaterials -~ composition, cdistribution, texture.
2s Profiles - That is, the importancc of geologiosal
iine or pattern whick may have entirely different
meanings from these the artist sces.

3. The factor of time; nct actual but the relative
ages of materials and happenings.

It is very likely that kt. Mazama started out very much as
Wwizard Island 4id, i. e. as most wolcanoes do, as a small cone cn
this Cascade plateau that grow larger ard larger literally by "fits
and starts" There would be a time of quiet upwelling and outpouring
of lava to be followed by great paroxysms of violent explesicas.
This is net a matter of conjecture, for the crater walls carry the
ires:apable record. There were periods, too,of quiescence when the
Z.pes of She mountain at different stages were forest covered and
long eroaion intervals occurred.

Geolagists and cthers, whc came leng after Diller and Dutton,
have dug into the srater walls ard found bencath sixty feet of debris
portions of old charred stumps and logs. The long ercsion intervals



wken velleys were eut in tho old lava slopos arc proved in many
pleces by the uncanformities whore valley profiles cut across lava
flovis ard beds of fragmental materials. On& such unconformity is
remarkabiy well exhibited in Red Cloud Cliffs where a V-shaped val-
ioy was eut by sircaw actiorn and not ice in the neerly horizontal
(as seenr in sectiorn) lave flows end later filled by a sclid flow of
~ava.

Trere were als: other events of importance in the life histery
of the old volzan. quite different from its episode of ignesus
{fire-born) action, such as the accumulaticn of great snew fields
cn the highest slopes and streams of ice fed by thes. fields of

eve coursing far down the lower slepes. The records of these are
f:und on all sides of the present crater, beth inside and outside
the presont rim, Tresc rezords are of +h-ee kinds: U-shaped val-
leys, likc Kerr and Sun Notches; glacial scratches like those at
Diseravery Peint, on the ncrth rim between Watchmen and Llao Rock
and on ko Uatohman itseif; and moraines, at many points on the
»ir, orpecially at the heads of Munson ard Castle Creeks. Records of
a% _ocas? tvo and perhaps three separate periods of glaciation may
b5 noted in the study of the cratcr and its back slopes. In this
cornecticn it may bve pointed out that it is not at all improbable
that some glaciaticn occurrced after the destruction ef the main
mountain and that this sa%nstrophe tock place in the last inter-
glacial epoech whizk, if true, would enable us t» date this cata-
clysmic event at about 15,000 - 20,000 years ago.

In trying to ge* some conception of the height and shape cf
».1 tiount Mazama, we are aided by the knowlege that mountains cof the
expl:sive “ype (whi:L is the rule cn thec Pacific rim) the slopes
follcw appreximately the sine cwmrve. Bearing all these facts in
mird Diller restored old Mazame to a height of approximately 15000
ft. in clevetion. ¥ith a Leight of 15000 fect and a circumference of
27 miles at the present rim elevation of 700C feet we would have a
veolecance here in fermer times comparable to lit. Shasta today.

Having built ouwr old mountain up to its full height we arec now
ready %o cdecipher the next chapter in its history which was one of
destrixti>n rather than tlet of construction. That something of
tremend 2. corsequences ané involving forces of unbelievable magni-
tude were at work here is evident even to those least versed in
zecolugical %ore. But ust exactly what ard how it lappened is not
su easy to decide., Ve know that a mcuntain mass of approximately
¢ 2ubic miles above the present rim towered up inte the blue, alse
that the present crater contained another mass of material altogether
totally some 17 cu., miles of rock and now all tkis is gone. Here
¥ mes %he rub, for many ccmpetent geonlegisis do not agree as to just
vrat diq transpire, like doctors who often disagree in a diagnosis
of yha* ails a patient., If docters disagree, it may be "just toeo bad"
for the sick one, but in this case the patient was old Mazama, and



apparently the old fellow is quite dead, end therefore it hardly
scems a vital matter to decide how it! happencd. Vhy warry our
hoads about theories? Why destroy the mystery? Let old Mazama
rest in peacc with its present beauty, and let us be content teo
cnioy the grecat spe-:tacle.

This would be all right with most peeple, but geologizts are
ecuricus peaple, perhaps overly curious, wko are not satisfied with
sheer beauty - they want to know and some day they will solve the
nystery of the "Old Man of the Mountain",

Now among several possible theories, we havec tio outstanding:

cne ,the theory of collapse and engulfment; the other that of exple-
sion, Space does not parmit us now to discuss these quite antagonistic
prints of view and furthermore the CQis:ussion would invelve so much
trat is teclknical that readers ¢f this numbe: cf "Natwre Notes" would
perhaps become weary, oSuffice it to say that the trend of epinion
amorng many gedylogists, among these several foreigners of note,

appears to te in the directions of a modification of the older notions;
that is to say, toward the theory of expliosion. Scveral knotty points
vill kave to be 2leancd up, however, before some students >f the sub-
Jert will be satisfied.

with due.regard for the fine work in the early days by Diller and
Dutton the present writer fecis bound to disagree with the final
irterprctation »f this important chaptor «f the geological story.
" several grounds is he led to the conclusion thal explosion was the
dominant factor in wrecking the old mountair. In the first place,
explesion and not zollepse is the :ule in the wrecking of volcanoes
of this type, especially on the Pacific »im, Sccond, the amount of
fragmental meterial scattered far and wide with Crater Lake as a
zenter. Recent rocad cuts have revealed the fact that there is a
veneer of pumice anéd "finer ejcocta™ that conceals much coarser frag-
menta on the apparently 2lean back slopes ¢f the old mountain,
Third, thc crater itself is a typical explosive orifice and is like
that of Kilauca oniy in the most superficiai respects. And finally,
sincc the dominant forces in the earth are working outward, at least
in connection with vulcanism, or purely mechkanical grounds collapse eof
a grcat mase when sc much material had boen previously extrudecd
violontly does not scocm to bo »easonable.

After the fermation of the Crator, by whatover process, tho vel-
canic encrgy was not altogethor speni, since threc new baby concs werc
built up withir the wreck of the vléd onec. Ané now like a giant
cf old, with the geological vultures cf ercsion gnawing at its
vitals, it lies, enchaifiod. «kat if some day it rifts its new
heed ¢f iiizard Island higher and :-oars again its defiance!

- 3 -



THE ‘ATERS OF CRATZR LAKE
l.'. s. Brodo

The geolugist has tcld the story of Mount iiazama. The moun-
tain has boun built up and destroycd, and in that great ront a
sccord vel:@:aid anntared. Still more rcoecently a lake has formed.
Hew lerng has “ranos Takce existed? Jizard Island has sn its shoul-
dors o"munt’e¢ of tre. lito. The trous now thers arc the first it
has torne. 3y dorings cend »ipg 2cunts mede oy Dr. .. G. Vinal in
125% 1he eage of th. truse s studicd and some were found to be
over vT0 yuirs cld. Chacrrzavicas xuds by sclentists and leymern
on the slojpcs of ralazie and Kafmaal indicato that orly a fow
yo..ns eianso aftc: eruptions untis ths volcanice slopus arc coverced
winh plore 1iTe. Taas weuld plazce Thce probeble cossation of vol-
canzy aetiv ty-on .a. ri Island some $2C to 120C yoars ago. Geol-
ofassy tcll us taat the :valis dc not saow haracteristics of lava that
keg Tlosed into or througa wauter, Tris louds us to belicve that
thi luke 1s yoomgor Shan she island. The lake is probably well
unéer a Thousand ycars o-.d,

In cstimating the *4inc required for the lake to fill the
caliara or crater to its prosont Level we have frur factors to
conszaur (1) the volums to bo filled; (2) tho precipitation and
drazubge invo the lalke; (2) evaporation from drainage arca; (4)
s.cpage through crater valls. ¥From the goological and enginccring
date wo gut tho fcllovirg signifizant figurcs:

Trtal area tithin the Rim = = = - - - - - 27.48 Sq, lii.
Arco of wntcr surfsace = = = = = = = - - - 20.42 Sq. i,
Avarage dopth :1’ lallg = = = = = = = =« = =« 1300 foot
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{1) Volumec. According to the goologist the hollow in which
the lake lics is in tho gonaral shape of a truncatod cone. Ar-

bitrarily estimting the avarage height. of tho rim at 1000 feot
above tho lake surfaco with an arcc withirn the crater rim of



27 square miles, and the lcke surface, with its area of 2C scuare
miles, a plane parallel to the base of the ccre, we assume the
bottom of the lake to be another plaune jarallel t> the base of the
cone and at ar average depth of 1500 feet. F.om this we figure
the area of the lake bottom to be rearly 10 square miles. From
these figures we estimote the volume of water in the lake at
presernt as atout 41€ billior cubic feet or 2.82 cubic miles.

(2) Precipitatiorn. The average annual precipitativn at the
lake is given as 70 ircles, mcst of it in the form of spow, 80 %o
100 feet fallirng at the »im. OJver a drainage area of 27 square
miles this precipitatior would yield 3,865 million cubic feet of
water a year, which, if thers were rno evapcration or seepage to
consider, woulid fill the lake up to its 1908 ievel ir a little
over 107 years.

(3) Evaporation. C(ne estimate gives the eveporation from
the lgke area as 55 inthkes, ".hile eanother gives it as 46 inrches.
Calling the average 50 inches, the effe~tive precipitation avail-
able to fill the lake is reduzed to 20 inches, whick, ignoring
seepage, would heve filled the lake at a rate of 1,110 million
sutic feet a year and would have required 3A5 years to fill it to
its 1908 level.

(4). Seerage. At the present time a balance has been reached
between precipitetior or the one hard and evaporation and seepage
or. the other hard, and sincs the evaporation is approximately
5C inches there remairs 2C inches of prezipitation lost te be ac-
counted for by seepage. The seepage faztcr has perhaps veen the
facteor that has checked lake ievel rise. when the lake began to
fill the crater there was doubtless but little seepage. Presum-
irg that over the period of filling the amount of seepage has gore
from 2 to 2C inches, we take the average, or 10 inches, as being
the everage amount of rrecipitation lost by seerage. That leaves
10 inches as ths average =ffective annual increase depnsited ir
the lake, or 555 millior 2ubic feet a year, At this rate it would
kave required 730 years to fill the lake, presuming the rainfall
and evaporation rates te have averaged as in the past fifty years.

NIGHT ON THE LAKE
Man is %oo frail to speak the power of this
Mysterious night er plunge with thought the gloom
vihere Cloudcap hargs above the vast abyss

Trecendous in his shadow-robes of doom.


file:///hiie

THE LAKE
E. G. MOLL

Y%ie sit on the rim looking at the lake that lies a thousand
feet below us. The morning is clear and windless with a touch of
auturmn in the air. Blue the lake lies, blue and calm as a great
mae ning-glory fresh with the dews of night. And above it the
valls rise, towering in places to a height of two thousand feet
above the water, the western areas bathed in strong sunlight, the
eastern cLiffs veiled in mystery-making shadows. The great stone
breast of Llac takes the morning: oppesite, Cloudcap looms gloonmily.
On the tip of Wizard Island the sunlight glows, and at its base the
waters sparkle as they break.

For awhile we sit without thought, the mind making no inquiry,
only our senses and emotions awake and active. Trite as the phrase
may be, this experience cories to us like a draught of wine "cooled
a long age in the deep--delved earth." At {irst we know only the
taste, the smooth matchless flavor, the swest thaet has in it little
glinting edges of sharpness. Then little by lit tle we think of the
rain and sunshine from whence this vintage cane, and the slepes of
hills with the &£reen vines on them, and blue skies and sumier and
the voices of harvesters. So it is as we stand above this lake.
After the first inprsssions of color and form, silence and far cool
shadows - sftcr, shall we call it. this Teast cf thz senses - there
float up into the mind questions that will not be still till we have
rade then welcome and satisfied them with thought. For man -~ and
it is not the least of his attributes - would !mow as well as see
and feel. \hat, then, does it all mean, this "sitent sea", these
najestic cliffs, this ceaseless play of ligit and shadow?

In fancy we call to our side a young brave of the Klamaths,
bronze and lithe as a crezture of the forest, hrought back to us
from the dust that is the past. He glances down the crater walls
to the quiet water, then turns his back to the lake and stands, arms
folded across his chest gazing steadfastly cut through the clustered
hemlocks, out and on to the wide valley that lies beyo:id the moun-
tains. Vhy does he bend his eyes away, why turn his back on this
which holds our vision captive?

Llao, he is thinking of, and Skell; the onc nighty and evil,
the other mighty and good., Through his mind troop in pageant the
legends of his folk, the wonderful old story of the Indian maiden
and thesgrcat god Llao who loved her and désired to carry her to his
horie in the burrning mountain, down to his kingdom of darkness and fire,
He is thinking of Skell, the god of thingsabove ground, who loved
the raiden also, and of how Llao, his passion thwarted, rushed back
in anger to his burning mountain, and Skcll, his love disappointed
likewise, went away quietly with peace in his hecert and kindness on
his lips. He is living again the long war of the gods that follaved,
when Liao in his rage hurled up the yellow water-smoke and the flaming



stones that killed many men in the valley and filled the villages
with wailing. Fe is thinking of the four wise-men who went seftly
ard bravely into the horribYe regions of Llao, giving themselves
as sacrifices that peace might came, went . itk their torches
groving dimmer as the night closed about them, went and never
returred, And in time Skell killed Llao, and Snaith put out with
his rain and snow the last fires of the evil »ne, and peace
settled over the broken walls of the mountain.

So dreams our brave, Lis back to the lake, his face to the
vélley, ard in his dream we later sons of earth find more than
simple legend. This vision is truth as seen by the imaginaticn,
ar. explanation, in fact, of the destruction of hount Mazama and
the ~reation of the lake within its hellow and shattered walle.
Ané it is more than that. In the story of the strife between

Llao aréd Skell we have the old problem of good and evil, ef love

ern.d hatred, ef gentleness and anger. The good, it is worth eb-
serving, triumphs, but in that triumph there is ro rejcicing.

Our brave stands in solemn silence, for the thinz op which he has
just leoked ig a tragic thing. Llao, with all his faults, was
mighty and magnificent, and the ruins of the mountain that was

his throne are majestic ruirs.

And rnow, still searching for meaning, still weighing the
questions that have risen ir our minds, we call to eur side a man
of our own generatien, a scientist. His words are not those of the
Klemath brave, yet the story wkich he unfolds is not unlike th®
earlier one. He, too, tells us of water-smoke ard burning rocks,
anC we 2f ourselves can csll up a vicion c¢f men in the valleys
turring their fazes away from the horror among the hills. The
strife Lo picturcs is less human, lcss personal, but ~learly in
the forces of crecation and destraction, forever locked in war, we
can read the Indian's concept of good and evil eternally in cen-
flict., The scientist too pizturcs for us 2 ncble mountair anéd
from Lis werds and from the ruins at our fcet w2 piece together again
tha tragiz story of its destruction.

The Klamath brave is gone, the words of thc scientist grow

faint in our cars. Before us lies the lake, calm in the vast

sradow of time that glooms over it, majestic beyend the highest
dream of man, mysterious, beautiful with life, terrible with death.

Ancd its meaning? That no man shall ever voi:e zompletely - enly
a few broken phrases of it:

Time shuts the old earth-giants all away
In cool far dungeons where his years lie deep,
But rarely does he grant, as here, to play

Smiles that light with loveliness their sleer.



A REBELLIOUS NUTHATCH
CRAIG THOLAS

£ nzl wstehed a number of interosting birds on wizard Island
and they arl scemed to” bo behaving themselves as they should, when
a nasal "yonk, yernk-yenk" rcachod me as I wont along the trail.
vhen I Tirst saw him, he was perchod on the tip of a dead limb.
That in itsolf was nothing to get excited about. Nuthatches have
a habit of sitting in positions and on places that Nuthatches
shouldn't, but this one went the whole family onoc bettcr. Sudden-
ly on his absurd little wings hc fluttored valiantly out into the
air-lane of insect aviators that suopt down a current of wind between
the treos. He did a couple of somorsaults, almost flew on his back,
his tiny wings beating frantically, and then returnmed to his look-
out station looking very plcased with himsel f.

Now, if he had done that once, and then gone on about his busi-
ness, I should have thought nothing about it. But he left his perch
to repoat the performance a number of times. An Olive-sidcd Flycatch-
oer nearby, looked, I thought, aghast at such a performance, which
obviously vas the sole property and copyright of the Flycatchers.
Finally, as so many of us do, this little fellow got all his wild
oats out of his system and hurried efficiently about his neglected
business as though it had never entered his head to rebel at the
customs of his people or to break the conventions handed down by his
tribe.

HEMLOCKS
(In the Crator iall)
Sercne, wherec death once pitched his camp, they lift
Green spires against blue wator far below;
And the searred slopes where their slow shadows drift

Drink ta~ cool peace that only trees bestow,

SPECULATION ON SPECULARITE
Cc. R, Swartzlow

On the walk to the Sinnott Memorial, about hal fway down
the last flight of steps, there is a boulder showing mincrali-
zation. Thc boulder is in the outside retaining wall, and along
its top surface arc stroaks of spccularite (forric iron oxide) and

small quantities of some other mineral., A high power microscope
would be nocessary to determine their identity. The presencc of
these materials proves the prosance of mineralized wators or gases
ecmanating frem fissures in Mt., Mazama. Vory fow secondary mincrals
hav e been reported fram the rocks of Crator Lake and cach now dis-

covery may holp unravel the story of the typo of magma that supplied
the lavas of this region.



THE PHANTOi. SHIP LOSES A SAIL
H. H. VAESCHE

The Phantom Ship is cne ol the most popular oi Crater Lake's
many novel objects ot beauty. Geologically, the Phantom Ship is a
remnent of @ projezting nromontory of the iake rim, left by natural
erosional torces. It is scparated from the mairland by a shallow
channel oi saveral huadred feet. As is tihe case uwith all earth
features produced by the erosive action of water, wind, and ice,
the Phantom Ship is docmed eventually to disappsar from view.

The lava rocks of this "Ship" are like the others of the
Crater Lake region in that they are much fractured by jcinting.
The joints give ready access to plants, rain, and ice, and promote
unequal expansion oi th2 rocks caused by changes of tempareture.
4Lt the "bow" (scuthwest) end of the Phantom Ship are several com-
paratively small spires of rock, succeeded towards the "stern" bv
the tall pinnacles which rise high above the water, simulating the
masts of a sailing ships On July 25, 1¢34, between two and four
o'clock in the afternoor the second of the smallexr spires fell
from its place into the lake carrying tons of rock from the side of
the "Ship" with it. The evidence of this is showm by the absence
of the spire and b, a clean gray area of exposed new accumulation
of talus at the water's edge. It may have been caused by unccual
expansion of the rock during the werm weathar of the weck of July
as.

A VATER OUZEL INSIDE THE RIM
Loy CAMPBELL

The water Ouzel (Cinclus mexicanus) is fairly common in the
streams which flow off thc sides of the old lit. Mazama., It was the
triters good fcrtune tc discovar a bird of this species at the shore
of the lake at the fcot of Lyar Rock lde in the aftarnoon of July
25, 1¢34, I was traveling along tho shorc by rovboat, and saw the
bird at the foot of one of the numerous spring-fod streams vhich
cascado into the lake in thet vicinity. This species has a predi-
lection for wator falls and thc small tricklec down the cliff walls
scems to have been the attraction. I rowed up in the boat to get
a bettor viow of it ard it flew around the ncxt point. Sure enough,
vwhen I followed it arouad the point, I found that it had sottled
on a rock at the next waterfall, and there it stood, bBobbing up and
down, watching me as I roved slowly off down the lakc,



LPPLIGLTE'S PAINT-PRUSH ON .PPLEGLTE PEAK
ELI ER I. LPPLEG.TE.

Last winter at Stanford University, while preparing labels
for my 1933 collection of ¢rater Leke plarts, I was struck by the
unusval repetition of a name on one of them. The label reads somo-
thing like this:

Namc of plant: Castilleja fLpplogatei.

Locali ty: Applegate Feak.
Collector: Elmer I. iLpplegate.

The plant was named for me by Dr., M. L. Fernald of the
Gray Herbarium, Harvard University, bascd upon a collection made
by o on the summit of Mount Scott, in iugust, 1896.

“To corplete the story, I might add that Kount Scott was
rnamed for Levi Scott, a member of my grandfather ipplegate's expe-
aition in tho initial exploration of southern Oregon and the blaz=
ing of the Lpplegate Trail in 1846,

/N OREGON JLY GETS A THRILL
J. S. BRODE

On Lugust 20 an Oregon Jay attempting to light on the
ridgepole of our tent apparently missed his landing and lighting
on the slope, continued sliding on down to the edge. where it
took flight. Now, if that lad occurred only oncec it might have
been construed as an accident. DBut apparently the jay was as
thrill hunery as the modern generation is reputed to be, for it
cane back to try the slide ggain, Threc times the performance
was repeatsda, and then our sliding jay betook himself to other
means of emusement.

LL:iO
(From the Lake Below Cloudcap)

Great bird of firo, cold now, and gray, and lone,
Ton thousand years heve seen you never wake,
Ten thousand more shall know your breast of stone

Brooding far up above the silent lake.
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A BURIED LOG IN ROGUE RIVER TUFFS
AND AGALOMFRATES

W, Do SNITH

Oun July 27, 1934, Nelson Feed and the writer went down the
Legpue Raver aoout one mil2 below wasre the Diamond Lake Road
2103363 Rogue River to invest igate n~ newl; discovered buried
log =ive, Lt the place indicated, iir. Reed nad discovered a
ouried lcg in the tuff and agglomerate on *hs west bank of the
kegoe River, The 1rg is of cedar, nearly three feet in diameter,
with some s=six to eight feet oxposed, standing nearly vertical, and
embeddnd with some sixty to sevanty feet of fragmental miterial
etcre it, The upper part of tbis log is charred, while the lower
one <0 wwo feet is apparenily little changed; it appears that the
tree wae onickly enticnded and hermetically sealed by hot material.
Thusrea §as avidently stomding ard probably alive and flocurish-
irg when the oxplosive mabériel was threwa out, and the blast seems
tc heva pushed the trez down the slop2 at an angle of 74° away from
a2 centoar of disturbance, This find tiec up very well with the
diecovary mods by Mr. D, S. Libbey farth:ir cast on the Diemond
Zahs Roud, but in this find wo have a standing, instead of prone
lcg. Turthermore, this tree bole is »nly partly cerbonized.

Spocimens of the unaltered wood from this tree were submitted
to Doctor 2, I. Applegate, Ranger-Naturalist, and Mr. Shirley
Allen of the United States Forest Scrvice and both pronouncod
it as "most likely™ cedar., It is quite probablc that much the
snm2 type of forest as is now growing there was growing in this
rooion prior to the time of entombrmiint of the specimen. This
'..;:::...*f .8 now covered with a magnificent Douglas Fir forest in
‘il many ceders are foeund,

I2iew i3 a sketeh of the deposit and the log as partly ox-
> E»: river under-cutt nc.; the hunk.
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