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for the first time—in book form

JOHN MUIR'S Studies in the Sierra

WITH AN INTRODUCTION BY WILLIAM E. COLBY

John Muir was an exuaordinarly perceptive stodent of

the forces that build and shape mountaing. As an amateur

glacial geologist he wrote about what he saw with unique

vividness, Not trained in geology, he nevertheless opened

thie eyves of his truined contemporaries and demonstraied

the importance of glacial action in the sculpture of the

Sierra Nevada, making substantial contributions 1o sci-

ence which still stand. The keenness of his observations,

and the skill with which he wrote about them, are now

brought together for the first time in book form.
William E. Colby knew Muir well from the turn of the
century until Muir’s death in 1914, Calby was devoted to
Muir and his precepts, As Secretary of the Sicrma Club for
nearly hall a century, Colby carried forward John Muir's
pioneer work in conservation with ardor and effective-
ness; he still contributes notably woward saving for the
pation the finest of the scenic resources of the West.
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Joseph Nisbet LeConte: Some Recollections

By J. 8. HurcHissox®

AVE Yol EVER read the autobiography of Professor Joseph LeConte

( Joscph 1), the father of our Joo? You should; it is fascinating

reading. In it vou cin see what o very remarkable man he was and why

avenues, schools, buildings, mountains, oaks, and fellowships are named

after him, Some excerpts from this autobiography nre pertinent to my
story:

“Meanwhile, in 1870 our hearts had been gladdened by the birth of
the long-hoped-for son. Though T bad been well enough satisfied with
girls, for they are, T think, the light of a home, we were all delighted that
this child was a boy. . . .

“Spon after Chriatmas, (En 1896) however, 1 was in Washington to
preside at the meeting of the Geolopgieal Society of America. . . . Im-
mediately after this meeting I returned South and Mrz, LeConte and 1
celebrated our Golden Wedding in my daughter’s house at Scottshoro,
only two miles from Midway, where we were married. Joe having come
on from California, we had our celebration in the presence of all our
children and grandchildren, as well as of many friends from Milledgeville
and Macon, , . . But what can I zay of the great reception that followed
our peturn when thres or four thousand people crowded into the Hopkins

& §r. Huichinwm b o charter member of the Sierma Chub. He was & director from
1503 to 1907 and In 1903 followed Dawld Starr Jordan as Editor of the Siera Chuly
Bullelim for ape year, returning te the edliosship for & secend ape-vear term in 1925,
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Art Building of the University to welcome us home? There was, of course,
the usual hand-shaking and speechifying, and we were presented with a
beautiful golden Ioving-cup.”

1 am purposely calling attention (o the beautiful goldden boving cup for
it held an important position in Joe's lifie. It is a perfectly beautiful thing,
a triumph of the goldsmith’s and jeweler's art. On one side is ongraved,
in beautiful script, “To Professor and Mra. Joseph LeConte from the
University of California, 1847-1897, Fama semper vival.™ On the opposite
side is emboszed the Great Seal of the State of California. This heautiful
loving cup became Joe's after the death of his parents. It was one of his
mnet prized possessions and it was in use on all festive occasions.

This s not a biography of “Our Joe.” 1f you want such a biography
rend Who's Who, or some encyclopedia of American hiography, or the
accounts published in all the papers at the time of his death; read the
notices which will appear in the records of the American Society of Mech-
anical Engineers, the American Association for Advancement of Sciences;
those published by Phi Beta Eappa, Sigma Xi, and other honor societies:
also the journals of the American Alpine Clob and the Appalachian
Mountain Club,

If you want his autoblography, particularly that relating to the high
mountains, rend the Sierra Clud Bulletin commencing with Volume 1—
he was a Charter Member—down to the most recent—hbe was made the
club's Honorary President in 1931 and he made a valuable contribution
to the Bulletin as recently as 1941, You will marvel at the interest
shown by him in the club during that long period of fifty-cight years
of membership. Then besides this splendid autohiography, read his diary
of his first real mountain trip, with three college companions, into the then
almost unkoown regions of the Slerra—"Journal of a Camping Trip
Amongst the Highest of the California Sierra~—18%90," Thia diary might
well be called A Saga of the Sierra.” Tt is in the Sierra Clob Libeary.
Besides he kept a diary of every single trip he made into the mopntaing
there are forty-four of them. Some doy, someone should poblish these,

I have taken mony trips with Joe, On many of these trips T have often
felt ae though 1 was his man Friday: T waa always learning so much from
him and doing the best T eould to help him. When he was measuring the
movernent of the Nisqually Glacier on Mount Rainier he set up his transit
and directed me where to drill a long line of asger holes in the ice, 1
helped him carry his transit and his plane table to the summits of many
high peaks in the Sierra when he was making observations and recheck-
ing locations for his valuable maps of the Sierrn. When he made the sur-
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vey of the Sierra Club property at Tuolumne Meadows I was with him
to belp him by holding the rod and by locating the ald corners and biazes.
We had lots of fun.

About two weeks ago I discoversd a gold mine, I was examining the
books in Joe's library in his Carmel home and found among his diaries a
bound volume, typed by himself, entitled, “Recollections: A Few Notes
Descriptive of a Happy Life.” It bears the date May 1, 1942, I wish I
bad found it sooner, for much of it might well have been substituted in
place of what T am writing, Even now 1 must quote from it, 1t covers all
the high spots from the time his father and mother come (o California in
the Fall of 1869 down to May 1, 1942, It tells of his childhood days in
Berkeley when they lived in a university cottage, where the Faculty Club
now is; of his school days, his young friends and playmates, of the prairie
lands between the University and the Bay, of his hunting in the hills, of
his University studies, his student life, his groduation, his yvear ot Cornell
on the LeConte Fellowship, which had just been established in honor
of his father and hiz Uncle John; of his connection with the teaching force
and the faculty; of his great fondness for the very best music: and it tells
of his first Sierra experience:

“In the summer of 1874 (he was four years old) my father took . . .
maother and me 1o the top of Mt Tallac and this T remember quite well.
Wi went on horsehack to Gilmore Lake, 1 riding on the saddle in front of
my [ather. At ihis beautifi] mountain lake we pot up for the might in
a small bouse, and next day climbed Mi. Tallac, my father earrying me
in his arms most of the way. This was my first ascént of a Sierra Peak.”

Farther on Joe refers to his marriage, in 1901, (o Helén Gompertz, his
childhood friend and mountaineering companion 6n many trips:

“After the wedding we went to the grand old Palace Hotel in San Fran-
cisco and next morning took the train to Fresno, then by stage to Mill-
wood and went to Kings River Canyon for a honeymoon in that glorious
place, We made camp on Copper Creek just above Kanawyer’s Cabin and
spent a happy four weeks there during which we knnpsacked it to the
western base of Mt Brewer and on the next doy ascended the grand cld
moontain, On July Sth we packed our good mule Blackie and started for
Paradise Valley, intending to ascend Arrow Peak and map the region to
the Morth, The night of the 3th we spent at Woods Corral at the top of
the steep xig-zig and nest day bore to the east and crossed the Buck
Range and descended into Paradise Valley. We had just finished our din-
ner when we saw a horseman approaching across the meadow. Tt was
young Poly Kanawyer, son of our good friend In the Kings Canyon, and
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as he dismounted he said to me “1I’m bringing you bad news. Your father
is dead.” He told that the death had occurred three days ago, on the Gth
of July and that he had ridden clear in from Millwood to Paradise Valley,
a distance of 50 miles, withowt stopping. We gave Poly supper, some
blankets to sleep in (for he had nothing) and next morniong struck ot
for Kings River Canyon leaving Poly to drive the mule,”

I believe the two very high spots in Joe's mountaineering in the Sisrra
are the ascenl of the North Prlisade amd hizs working out of the High
Mountoin Route,

He had often said 10 me that the region of the Palisades was the wildest
and maost rugged part of the whols Sierrn. He had climbed Split Moun-
tain {South Palisnde) with his wife Helen in 1902, The Noeth Palizade
was still a very dofinite challenge to him. Finally—1003—we were
camped at Lake Marion: Joe, Helen, Jim Moffict, Bob and John Pike, and
L We were pow within striking distance of the Nocth Palisade. Leaving
Helen and Bob in camp, the rest of ns started on a knapsack trip across
country o the North Palisade. We eamped in Palisade Creek and next
day started to climb the peak. We went up to the main crest with the
idea of working north along the knife edpe, bot on arrival considesed this
to be unsound. Sa we all climbed Mount S0l The next day, Joe, Jim
Moiiit, and I reached the summit of the North Palisade by another route
and let out a mighty shout of joy. Joe gives further details in his memor-
able article in the 1904 Bulletin,

A few years later—in 1907—Joe was asked by the American Alpine
Club to write an article on *“The High Sierra of Californda,” for thelr very
first publication of Alpiva Amerfcona. He did =0, prood to have been
msked. It eontains some of his very beautiful photographs and is a splen-
idid piece of work.

The High Moontrin Boute was something Joe hard had in mind for o
Tomer time—a pack-animal trip from Yosemite to Kings River Camyon,
along & route as near the Main Crest as possible, Theodore 5. Solomans
had covered part of this ronte, Finally, in 1908, Joe asked Duncan Me-
Duffie and me to go with him. Joe wrote about this In the Sierra Club
Euiletin for 1009, This was a marvelons trip and he loved to talle about it
The real tough parts were from Mammaoth Pass to Fish Creek, from what
is now known as Muir Pass dovn (o Little Pete Meadow, and from Pali-
snide Creek to Cartridge Creek,

In his “Diary, 1908" he describes thia trip down from Muir Pasa.
Nobody had been over hefore, not even the sheepment “On July 18th
we were up at ten to four and off at 5:30. We first passed the Iake and
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crossed the creek at its head, Then continued on up the creek on its west
side to the outlet of Crystal (Wanda) Lake, and then crossed again. There
wiks no serions trouble to the summit of the pas over the Goddard Divide
i this pass is now Muir Pasg). Puss (ooe of our mules) foondered in the
snow at one point but got ool without unpacking. From the stmamit dowm
to Kings River side the going was very rough, We took the mules across
talus slopes and down the bed of the coeek. Ate lunch at 11:30 when we
thought the worst was over, but after that had to go down 1,000 feet of
talus. In the river canyon again the going was rongh. We had to cross the
river four times to avadd cliffs and hoge tnlus. Finally made a large mea-
dow by 3:50 and camped for the night. Tt wna a beautiful camp and we
had a fine dinner.” This meadow i Little Pete Meadow and the Canyon
now appears on the Geological Survey maps as LeConte Canyon. Joe
wrote, “This was one of the most gloriows trips that 1 ever took in my
Hfe."

When Joe and T would get together we would {requently trade a lot
of "Remember when's” but T will only give you just one of the anecdotes,
which relates to the Sierra.

In 1913 Joe, Chorles Noble, my nephew “Din"™ Hutchinson and 1 were
camped st Bullirog Lake. One afterncon 1 sald “I've often looked down
to Independence from the pass, bl ve never been down over that trail
and I lilte to po."" Din waid at anee, "T'H po with sywou."” Charles wasd -
committal but showed favorable signs, Joe said. “'1've been over that trail
many times, Il keep camp if you fellows want to po.”" T knew that Joe
liked beer, #0 around the camplice T said, ® Toe, if voo'll go down, T bay
beer for all' Joe dreamed of beer that might and next morninge early he
sald he'd decided to go down with us.

We packed two of our four burros with sleeping bags and dunnage
rolls, The other two we siaked out in the meadow and started, When we
reached the pass we got that wonderful view down and down, 8400 feet,
to the desest and Independlence, firet the snow fielis; then Pothole Lake,
then some trees, then snmebrugh and desert, We crossed the pass and
went down the sther side, “The snow ran out in flowers and the fiowers
turned to aloes, and the aloes sprung to thickets and a brimming stream
ran by but the thicket dwined to thorn-scrub and the waters drained to
shaflows and we dropped agaln on dessrt, blasting earth and blasting
sky."”

In the clear desert atmosphere Independence looked to be within a
stone’s throw, but it took us hours to reach it. At four o'clock we were
at its outskirts, on the one main street with its dingy coltages, With
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shouts of joy we greeted the sign hanging over the porch of a ramshackle
galoon. We hitched our two burros to the rail, climbed the steps to the
rickety porch and entered. Behind the old mahogany bar were some
shelves stacked with empty lquor bottles, and behind these was a huge
fly-specked mirror, We all lined up at the bar, put a fool on the fron rail
and sabd: "Beer"! "We ain't got no beer, We got soda water,” “Where
can we get beer?™ "You can't get beer.” “How come?™ we asked. “Local
option; probibition.” We took soda water.

That night we could have slept in the hotel but the rooms were close
and stwily. We were directed (o the city park as a place o sleep. 1t turnsd
oul to be an open square with & pile of cordwood in the center and no
trees; bub we all kaid out our beds there, finding it windy and not too
pleasant. Presently Joe said be was going up to the end of a cross strect
ta sheep.

Next morning at dawn we saw Joe coming past our park, nughing
vehemenily. T said: “Joe, what's the matter?"”

*T met the meanest man last night 1 ever saw or heard of,” he sald.

Wy

“1 went up to the end of this blind street, to where it énds in the desert
and sagebrush, Takd down my gleeping bag in the weeds and grass beside
n picket fence, all overgrown. T was nearly asleep when T heard a nioise,
looked up and there was a rough-locking man looking down at me. He
aabd: What you dofng here?' T said: ‘Sleeping.’ He sald: ‘That's a Hell-
of-n poor place to sleep” T gaid: "T'ee glept in better places.” He said:
"This is my property.” I said: "How far out?” He zaid: ‘Out o the edge of
the sidewalk,' pointing to an imaginary line in the prass and weeds. T
gathered up my bag and moved out a short distance and said; *Ts this the
street?’ He said: "Yea, but it's a damn poor place to sleep.’ T gald: “Ti's
good enough for me tonight’ and went to bed.”

The next day we made the long pull back to Bullfrog Lake. Somehow
everyone was satisfied with the trip.

Just s soon as their two children, Helen and Joseph, were old enough
Joe and Helen began taking them on camping trips in the Siermn. T was
with them on all of these trips; at Joe's delightful eamp in Yosemite in
a bend of the Merced River; at that wonderfully beautiful spot at Porcu-
pine Fiat; in Toolumne Meadows, and many other places. We took the
children on their Grst high mountain climbs, Dana, Hoffmann, Unicorn
Peak, Mount Lyell.

They both called me “Uncle Tim."” This was a misnomer hot T 1ed .
T called Helen “Swestheart.” Tt was not a misnomer and she didn"t ssem
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o mind jt. I called Young Joseph, * Jo-Jo, the Dog-Faced Boy" and he
liked it It was o misnomer. Jo-Jo has a lovely wile, Dorothy, and two
fing boys, Joseph IV and John I Joseph IV, althouwph quite young, has
already been camping with hiz father twice at Porcupine Flat. John is
still oo yourng to o bot he cries because he can’t go. The LeContes are
certainly a race ol hardy mountainesrs, They inherit it

My lnst Sierra outing when Joe's wile, Helen, wns with us was at Porcu-
pine Flat in 1924, We were with a number of other friends, including
Adelaide Graham, a classmate and Californln graduate with Helen—a
long-time and very warm and intimate friend of the whole family, Helen
had been ailing on and off for several vears and this time the aliitode was
oo high for her and she had to retorn to Berkeley, Adelaide and Joe re-
turning with her. Adelaids remained with her, caring for her for a long
time; but Helen died on August 26th,

Joe and Adelaide Graham were married February 16th, 1929, By the
Summer of 1930," Joeo said, "I saw Adelaide could stand a Sierra Pack
trip so we made one last grand trip o the Kings Biver Canyon, Simpsan
Mendow, Grouse Valley, nnd Kearsarge Pass, where Adelpide climbed
Mount Gould, 13,001 feet.”

“Oin this trip,"” writes Joe in his diary, "as on those of the last two pre-
ceding years T was troubled agnin with aching and numbness in my feet
when walking: In the fall T began to bave heart pains when exercising
viclently or walking rapidly. I saw that it was all off, and my doctor and
my common sense tald me that there were no more High Sierra packing
trips for me, There could be nothing more strentions than an automobile
trip (o the 5ki Clulb. So that 1930 trip was my last, but nothing can ever
effpce the memory of those forty-four glorious Sierra trips. Those are
something that can never be equalled, T kept a dinry of ench year, Some
are mere motes of a ling or two each day, some are completely written out
ns those of 1857, 1889 and 1890, but T have them all typewritten and
bound on my Hbeary shebves.”

Az T have said, Joe prized his golden cup most highly and each year an
hia hirthday, February Tth, or on New Year's Day he would bring it out
from the safe deposit vault and invite many of his friends to his bome to
celebrate. There would be a hoge punchbowl full of George Washington
punch made by Joe from a recipe which his father had obtained ages
hefore from BMount Vernon,

O such occasions Joe wis always ai his best and his goests would insist
that he recite some of their favorites: Heet Harte's, "1 reside at Tahble
Mountain and my name & “Trothful Tames' * or *"The Heathen Chines”



B SfERRA CLUB BULLETIN

or “The Origin of the Banjo,” a story banded down to him by his father.
Or best of all, he would read ““The Minute Man" from A Porody Outline
of Hizstory, He would give a wonderiul performance,

In 1937, after he had been teaching forty-five years in the University
e became emeritus professor, He resigned owing (o his filing eyesight.
Hiz lifie was weapped upin the University and he lelt sad about his retire-
ment. He said to me ot that time: “Jim, T hoven't aocomplished muoch
in the world but I've done the best T could.” This from o man who for
forty-fve years was recognized as the very best of teachers and upon
whom his Alma Mater had gratefully bestowed an honorary diegree!

I last saw Joe on February 1=t My daughter and I went down from
Berkeley to sée him. As we entered his room his eyes were closed. 1 went
t0 his bedside and said: " Joe, here nre Jim and Macjorie,” He opened his
eyes and held out his hands towand us. Adelaide lilted the curtain of his
oxygen bend and put on his glasees. He grasped our hands firmly, [ began
to talk to him, and Adelaide sid: “"Talk to him abowt the mountains. He
loves that.™

T asked, “Joe, remember our climb of the North Palisade with Jim Mof-
fitt?" He looked up at me throwch his intensely keen and intelligent eyes
nnd smiled, He tried so hard to talk to us. His tongue moved but he could
not articulate.

Do you remember our Mount Brewer climb? Remember your High
Mountain Route? You and Duncan and 17" 1 talked of oor camps on the
Merced, at Porcupine Flat, a1 Tuolumne Meacdows, All this time he was
looking intently at me smiling, his bright eyves full of intelligence and
delight. Tt was o great joy to him to hear about his beloved mountains

That afternoon Marjorie and T drove back to our Berkeley home, An
haur alter we arrived the phone rang. Tt was Adelaide. to say that Joe wns
gone. This was the earthly end of a great and pood man; a man who was
fand of his fellow men, who loved his friends dearly, and who was beloved
by all who know him; n man whose influence for good will Inst bong. 1
Toved that man dearly and T know that be loved me.

Engrave on his storfed urm:

Pue dowe the beet T oould,
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Sierra Stars
Br BLANCHE STALLINGS

can't do much collecting on & High Trip. Thirty-pound Hmits,
and four-thousand-foot climbs, and Sierra Club educational influ-
ences take care of that. However, the fact remains that High Trippers
come down from the Sierra with wonderful collections that are just given
to them, like Ike Livermore and his collection of passés. That's how T got
all these stars. May I spread a few of them out here? Of course, we all
know some of them are plansts, but for the present purpose it's simpler
to call them all stars, Also, we know they réally are not Slerra stars, as
if the Sierra bad its own specinl stars along with its shining Inkes and
streams and granite, but are simply our loved star-friends at their spark-
ling best in a Sierra setfing.

First of all, how do you like these large brilliant stars on the black
patch of sky? This one group are not High Trip stars, as the rest are, but
they are from the Sierra. There are not very many of them because there
are too many trees everywhere. It's well up toward Sonora Pass, and it's
nbout two o'clock in the morning. We'd driven up from the city afier
work, and were so recently removed from artificial lights and pale city
stars that these magnificent mountain stars seemed too sublime, too abso-
lutely bright, pure, and perfect to be possible. How could they be ac-
cepted? But I looked again, and they were still there, and there was
nothing you could do about it, 5o T simply had to take them.

Next, what do you think of this group—ijust another skyful of stars?
¥es, in a way; but you'll notice there's something different about them.
That's because they're not actually #tars; They're the reflection of stars
in a lake, Hterally a whole lnkeful of stars. Tt's Sally Keyes Lake, &5 you
know, about ten thousand feet wp, Mount Henry is over there across the
lnke somewhere, but T doubt if you can see much of it now, We saw it
fior & while at sunset. Tt had been raining all afternoon, ever since we left
Selden Pass, Down across the snow slopes, over the sireams and the
granite, through forests and flowery meadows, we walked in the rain,
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then came to the lake. It was gray. The sky was gray. The world was a
dripping gray cloud around us and the pine trees, We were pretty wet,
but someone managed o keep a big fire burning, and sventually the pack-
train came in, bedsites were found, camp wis =64 up, and dinner was
ready. Then the storm and the clouds dizappeared, and across the blue
lake was Mount Henry, purple and gold in the sunset.

The night was wonderfully clear and hushed and stilled after the storm.
As someone said, you felt you shouldn’t speak above a whisper. Grate-
fully we dried ourselves in the warmth and glow of the campfice, then
decided it was time to be turning in. On the way (o my camp [ walked
by the lake and for some reason stopped, looked down, The lake was
clear and still and black as the sky, and full of stars, 1 wondered if 1
should tell everyone about it, but concluded that it was no doubt & com-
mon Sierra sight, However, 1'm glad
I took a good look, becawse in five
High Trips since then I don't remem-
ber anything like it

Now we come io something rather
dramatic—stars with crescent moons.
One of my favorites is this shining
silver sliver Aanked with a few bright stars above two massive, dark, im-
posing mountain peaks—Banner and Ritter, It's from a High Trip camp-
fire near Agnew Pass; looking out across the canyon of the middle fork
of the San Joaquin, Beyond the depths of the canyon, above snowiiclds
and lesser mountains, Banner and Ritter rise majestically: rugged, power-
Tul; authoritative; contrasting strikingly, vet blending in perfect harmony
with the fine, keen light-essénce of the stars and crescent moon, Tt's a cold
view. O mayhe it only seems cold because an fcy breeze is hlowing down
the backs of our necks and we remember thit over there across the stream
our sleeping biags ane rolled out beside snowhanks. But that’s all right, we
like cold views, and it's worth a few shivers any time to see stars and a
crescent moon over Banner and Ritter,

Well, we're getting a lot of stars spread out here. One more skyfol
ought to finish off the display very nicely. Tt's from o granite ridge on
the rim of Chagnopah Plateas, with the Big Arrovo and peaks of the
iGreat Western Divide on ane side and everything between Moraine Lake
and Mount Whitney on the other,

Huaving observed the open nature of a certain spot on the ridge and the
Inrpe expanze of sky and earth to be viewed therefrom, T concloded that
it would be a highly desirable place to be ai sunrise. With these thoughts

—
il
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in miod, I eagerly accepted the invitation of two frends (o spend the
night on the ridge. That very night we left our camp down by the lake,
took our sleeping bags up to the appointed spot, spread them out on the
granite, and crawled in. What a place {or star-work ; no lights, no moon,
no clowds, just sky and stars. We stayed awnke for guite & while, finding
the North Star, talking about the constellations, marveling at the Milky
Way, thinking and wondering as one does in the presence of stars, then
finally dropped off to sleep. From time to time we'd turn over, open one
eye to soo what was going on, and note that there was a whole new star-
pattern overhead,

Just at dawn we awoke, 25 we had hoped we would, From then on every
moment brought something different, The sky became lighter and bluer;
the stars quietly faded, then disappeared; the colors changed; the first
rays of the sun tooched the highest peaks; the shadows moved down the
mountains; pine needles became light-needles and the lake came fnto
view. It was day again. We'd come up to see the sunrise, and we saw it,
and it was wonderful, But besides that, just think, we had a whole night-
full of stars thrown in for good measure,
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“The Great Land™
By ANSEL ADAMS

LASKA, 0 the average person, is a land of formidable mountaing,
A dreary wastes, ice, Eskimos, fish, rough ploneer life, northern lights,
and mosquitoes, It may be muoch of this; certainly it is infinitely more.
Bleak though its immense territory may be, most of it is wildly beautiful
—gome of it magnificent beyond description. The grandeur of Alaska
petds oo restatement bere; many men bave revealed it to us with clarity
of pen and camera. While its material resources are of great Importance,
we should not overlook the vast spiritual resourees of this wilderness—
ome of the great remaining wildernesses on earth,

Exploitation has barely begun—the nature of the country prevents
easy violation—and in this situation lies a great opportunity. Right now,
before damage is done, a program of functional conservation needs to be
set in motion. Whether or not Alaska soon becomes o state, it s impera-
tive that the National Park Service and the Forest Service give careful
attention to the supremely beautiful arexs of Mount MeKinley National
Park and of Glacier Bay National Monument as well as to the scenle
valoes of southeastern Alaska as a whobe,

To the photographer the land is an inexhaustible source of exciting
images. My own experience is limited to parts of southeastern Alaskn and
& glimpse of Mount McKinley National Park, After two summer trips
I have but touched the vast reservolr of the wilderness spirit of this north-
ern land, In these twelve photograpbs a certain personnl perspective of
the Alaska scene is conveyed. They were made under my Gugpenheim
Fellowship project {photographs of the nationn] parks and monuments).
Perhaps they sugpest the great beauty awaiting all who come to Alaska.

1. Ewening storm, Glycler Bay Natlonal 7. View upstream o the Teklanika
Monoment. River; Alasks Range, Mount McKin-

i, Bhorestape north of Junean. ey MNalional Park.

3 Gruss, Bartlett Cove, Ghcer Bay 8 Foresl, Glacier Bay Natbonal Monu-

National Meonament. ment.
4+ South Samly Cove, Moant Fair- %, Ancient stump, Tsterglscis]l Foresi,
wealher in distance, Glacler Bay Glacler Bay Natbonal Menument,
MNatbonal Meonmment, 1D Margerie Glackes, Glscher Bay Ma-
5. Rock velns, (lscier Hay Natlemal tloma] Menument,
Monument. 11. Meunt McEinley, sunrise, from Won-

6, Moant McKinley, mear sunset, from der Lake, McKinley National Park.
the road to Wonder Lake, Moani 13, Meodemhall Glader and peaks morth
MieKinky Natiomal Park. al Jusean.



TWELVE PHOTOGRAPHS OF ALASKA

5y Ansel Adams
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The Mountain Mirage

By JOAQUIN MILLER®

HAVE SET down the following facts, well known (o nearly every old gold

hunter of the far northwestern States, at the request of my old partner
in the express business, T. K. Mosaman, now of Seattle, Washington. For
my own part, I do not believe in this sort of literature, and feel certain
that T could do a great deal better than write stories of this kind, and
that you could do a great deal better than read this kind of work. So
bear in mind that I do not ask you to read a line of it, or even to believe
any more than you can help believing.

It began, this ten days' storm in the Idabo Mountaing, with the “small
rain" of which the Bible speaks. At first it was only a low cloud that
crept away stealthily and white through the black tops of the tall pine
trees on the mountainsgide only a litile way ahove our comp. Then the
glouds grew gray and dragged heavily along on the ground and through
the long yellow grass of late autumn, as if very weary. Then the clouds
seemed to be afraid to go farther on. They began to make familiar with
our very beards, They lay low on the grasses and stayed with us all night.
They peered in at our tent doors, and we had to keep up big fires and to
button up both tent and gvercoat to keep dry. At least this was the state
of affairs as I found them on my arrival with the express from Walla
Walln on my woy Lo Millershorgh, fifteen miles farther on up and in the
heart of Mount Idaho, where they were shoveling up gold from the gras
roots in the newly discovered Idaho mines as if it had been wheat on &
threshing floor,

I wanted to push on that night so soon as 1 had opensd my pack, made
fast to keep out the clouds, and delivered the dozen or two letters which
I hed chanced to have for the dozen or two men whom 1 found siorm-
bound here. But the waters were tumbling down out of the tree topa. The
earth was filled with water, and was Booding at every pore, It was simply
absurd to attempt to force a mule up the steep and slippery mountain
h:ﬁnrum:r It was as much as life was worth to attempt the pass on foot ;

l: .H'i;l:l:hl., vol. 47 l_ﬁhughmﬂa Hil. 43347,
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and although I knew that the rival express, Wells Fargo, with two mes-
sengers, was cloge behind, T reluctantly put up for the night at the hotel
tent, kept by Charles Silver, a Jew with a Nex Percé Indian woman for
a wife,

At daylight next morning I found the clouds had abandoned the siege
and withdrawn to the mountaintops. The alr was soft and warm and still,
Not a breath. Not even a bird. The air, the enrth, and all things of the
earth were ominouoaly still, indeed. The clouds lay in pretiy white patches,
snow-white, above us and all about us in the Hited distance. Through
these snow-white rifts and drifis the golden moming sun poured in mellow
glory on the mighty mountainsides that rose above the roaring and tum-
bling river beyond the mouth of the creek where we lay. Qur camp, or
rather the dozen tents that made up this new town, was close by the
mauth of White Bird Creek, made famous as the scens of the st battle
in the late war with Chief Joseph, and where many a white man bit the
dust.

This White Bird Creek leaps headlong with a hop and a skip and a
jump awny out into the roaring waters of Salmon River. This river runs
into the Shoshonee or Snake River, this into the Columbia, and the Co-
Iumbia into the Pacific Ocean at Astoria, as you all know.

Now, this Salmon River was, i5, and will be to the end of all rivers one
of the roughest, swiftest, and ruggedest in all the mountaing of Tdaho:
and that is saying & heap,

Everyihing had to be carried into the new mines on the backs of elther
men or mules. The trall twisted and curved and corkscrewed and clung
and] writhed Lke a serpent in torment on the rocky and almoat perpen-
dicular bluff. It hung in the air along the shelving and sliding banks hun-
dreds of feet above the foaming waters,

If n mule lost his foothold, good-by mule, good-by man]

Az for my=elf, I always pot off and walked along here; not unfrequently
taking my canfenas, especially if londed with gold, on my own shoulder,

But they were making & new trail—"a tall road,” it was called—high
above and on better ground. In foct, it was even then completed, all but
putting a bridge across the great eanyon or cleft in the granite rocks dig-
nified by the name of White Bird Creek, at the mouth of which, as said
before, we were now hazking in the new morning san and congratulating
ourselves that the storm was over, The new trail was only about half a
mile above v, and clearly visible for o long distance,

My mule was at the door, ready. I had weighed out the dust to pay
my bill at the tent hotel, and was drawing the cinch tight and strong for
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a hard ride, when suddenly down out of the warm sunny heavens there
began to tumble hailstones as big as a hen's egg. It lasted only long
enough, this cannonade of haflstones, to make my mule break away, but
tents to cover, Then thunder and lightning!

This lightning struck, struck and stabbed the mountain to the heart
right across the river level with our faces and not Gve hundred feet dis-
tant. The dirt and stones and debris flew in the air and rained down in
adeluge. The earth simply moaned with pain, The thunder was not thun-
der. Tt was the bursting open of the earth. Tt seemed to be the crack of
doom. The cheery lightness that had been only ten minutes before was
now all blackness and dismay with seama and sireams of Hghtning. We
were blinded and overcoms with awe and terror,

The mountiinsides, made soft a8 ashes from the long min of days
before, began to loasen, ta roll, to rumble, then tumble headlong-into the
river. I now could see, or rather hear, how worlds were formed—how
river courses in mountains were channeled out, filled uwp, or forever
changed to suit the whim or fancy of the fearful goda of thunder that
fashioned them.

My goodness! My pack train—what will become of that? 1 told them
to take the new trail; and now, my God, they are lost! they are lost!™

This was “Pike"” moaning to himself in & corner of the big tent. T never
knew any other name for him than Pike. He was a tall, fine-looking man,
fram Ohio, of middle age, good address, first-class character; and possibly
his real namée was Pike,

Pike's pack train was the finest on the road—all mules, young and
strong, and & fortune to the owner,

This storm did pot last ten mioutes, Tt was simply too terrible to last
longer, If that storm had lasted ten hours, the world, or at least that
portion of it where it lay, would simply have ceased to be.

Even as it was, blocks and patches of the mountain half a mile broad
in places had plunged headlong out of place and left only streaming
yellow streaks of clay and sand, as if the very bowels had been torn
from out the earth.

Then the sun came out almost as suddenly as it had left us. Then a
man, the cook, came tearing in, to where Pike was helping me tighten
up the letters in my coemfemas, a precaution against another cloudburst
while on my way over the mountain, shoating at the top of his voice,
“Pike's pack train! Pike's pack train safe and sound up yonder on the
new trafll Come and see, Pikel Come and see!™
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Silver, the man who kepl the tent hotel, sprang out from behind the
bar and started for the door, but his Indian wife, with blazing eyes and
wild gesture, caught him and held him back.

My two hands were full just at that moment, but Pike dropped every-
thing and rushed out, to find the whole camp craning its neck up to the
new trail, where the pack train, in full view of all, was making good time
up around the mountain, as if no storm had ever been,

I beard the men shout and shake hands with Pike and roar out their
hearty congratulations, 1 heard the bell of his bell mule between these
outbursts of feeling and good fellowship., Now, mark you distinctly, I
heard that bell as clearly as ever I heard any church bell, And indesd
I heard that bell more clearly and more distinctly. Because, yvou see, in
my buziness o8 carrier of letters I had to know, and know well, the sound
of every mule bell on every mile of that road. For mich of my riding
wits done by night. And then often a pack traln would be half & mile off
the road, for grass or water. And, even if I had nothing for either the
master or the men of the train, it was my place to know where every train
on the trall was, in order to answer questions of concern (0 merchants
waiting for their goods, and all that sort of thing,

S0, vou see, T knew that bell of Pike's pack train, I knew the sound,
the shape, the size, the quality, the very cost of it. For Pike was my
friend, and he had explained when riding with me ahead of his train one
day that his bell was the sweetest- and clearest-toned bell on the road be-
cause it was largely silver. He now brought the crowd in to drink at the
bar. I did not drink, beécause T never liked Bquor in thoss days: and then,
besides that, the boys whose gold 1 carded bad a preference for sober
expressmen, whatever they might be themselves. But even as they drank
and T completed my packing I heard that bell up above us on the moun-
taln more distinctly than any church bell; T repeat it. For church bells,
you know, are much alike, differing mainly not in quality but in volume
of sound.

Well, boy, if you don't look out, Mossman and Miller's Express will
be beat by my pack train,” said Pike, smiling back over his shoulder at
me a3 he set down his tin cup at the pine bark bar and passed out of the
ftent,

"T'm off, Pike; pood-by.” And 1 hastily threw my confesss on the
saddle-pommel and swung my leg across my mule, which had been
brought around at the first sign of the sun.

u&?l“

nw;r-
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“Tell "sm I'm QK. and will eateh the pack train before it petz to
Millersburgh.”

"O.K., Pike"”

“Hunky dory, Miller.”

My mule scrambled up the sliding and slippery hill, and T never saw
genial cld Pike again, nor even heard of his pack train any more, except
only that it was not,

And now a paragraph of digression. 1 have often seen, as thoosands
of others have, what is called the Sahara mirage on the sandy levels of
Africa. But all that is nothing compared to the weird and wondrous mir-
age constantly met with on the plains of America,

Mot six months ago, a man at Denver, a man whom T knew to be abso-
Tutely truthful, told me that he had seen lifted up in the heavens not
only entire cities, but had once seen his own house in his own town, al-
though that town was at that moment more than fifty miles distant, with
a mountain intervening]

I must admit that T have never seen anything nearly as wonderful as
that in all my forty years of the plains, off and on. But T will tell you
this: I have seen enough to fill a book full of most marvelous things—
things of almost indescribable beauty and glory and grandeur. And the
pity o me is that learned and scientific men do not take up this matier
and try to explain it a little and let us really know whether these things
are of this world or the next,

Now as to this mouniain mirnge, Why, this mountain micage s as far
above the mirage of the plains as the mirage of the American plains is
above the mirage of Sahara. And, too, it is very rare—as rare as remark-
able. And when an old mountaineer sees a mountain mirage be is sud-
denty, and from that day forth to the not distant end of his days, a sober
mian. And yet some men live a good long time after sesing this sign hung
up in the heavens of the Rocky and the Bitterroot Mountains. The only
ahsolute conclusion connected with the tradition is that a man who onoe
stes the mountain mirage musi, soon or late, die by violence. But to get
back to the trail through the snow over the mountain to Millershurgh.

I urged my mule almost beyond his strength, as T came near the junc-
tion with the new jack trail. This was partly becnuse T was n bay and
enthusiastic, partly because T was fond of bantering and shouting back
in their own tongwe to the leather-clad Mexican muletesrs, and partly,
and no doubt mainly, because T wanted to cheer the black and handsome
fellows, after the storm, with the message from Pike.

I kept continually rising up in my stirrupe, and now and then leaning
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low to look under the long black boughs of pine that hung heavy with
snow on the mountaintop, Mo sign. T kept Hstening for the clear, soft
sounds of the silver bell, Tt was like death, And my halr stood out with
terror and dismay as T came to the junction of the trafls and could see
not even 50 much as a track!

I strained my eyes so hard in the snow that day looking ahead, looking
back, looking down in the deep narrow trail in the snow before me, that
I became saowhlind before I reached the express office, and had to be
led in by some miners whom I fortunately overtook before entirely losing
my sight. This snowblindness s not painful at first, But, oh, the daggers
that pierce your sockets the following night!

My older brother, who by good chance was mining at the time there,
took charge of my affairs, and the next day came out of the mountains
and kept on down with me as far as Lewiston, where T could have medical
attendance.

And here, having saved a big bog of gold dust, T sold—or rather gave
away==rmy half of the express line, and never again saw (the mountnineers
of the phantom pack train. As for the real pack train, it had perished by
an avalanche bodily only a few seconds before men saw its shadow in
the sun above us.

And now let me tell yoo what became of the men who saw thot mirage,
Mind you, T saw nothing—only heard the bell.

That man who camé rushing in to tell Pike was the waiter cook of the
crude tent hotel. He was killed by a friend of mine, whose name T will
nok give, from the blow of a hatchet, in that same tent. Pike was shot in
the forehead and killed at that place by Matt Bloodsoe only a few days
after he saw this phantom train. Bloodsoe, after killing two other men,
was killed in Arizona. 5i Bradley, killed in Arizona. Alex Carter, hung
at Helenn. Boone Helm, hung at Butte City. Whiskey Bill, hung at
Bozen, T believe, T know he was bung in Montana somewhere, but T am
not certain of the place. Cherokee Bob, killed at Florence, Bill Wil-
loughby, killed same time and place. Dave Englich, Billy Peoples, and
Welson Scott, all hung together by Vigilantes at Lewiston two months
Later.

T believe there was no other one present at the time the mirage was
seent except myself and Silver and his Indian wife. T have been told that
my partner, Mr, Mossman, was there; but he gsserts, and I know, he was
not. It wns my business to know where he wis, and T know that he was
nof within two hundred miles. Others, agaio, say that Arthor Chapman,
the famous guide and friend of General Howard all through the recent
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Nez Percé campaign, was there at this time spoken of. He was not there,
as I well know, but in Walla Walla, He is still living, a most truthiul and
upright man, greatly respecied, and, I believe, still with the army at the
solicitation of General Miles, who succeeded General Howard in the
Pacific Department.

My old partner Mossman also still lives, and visited me here within
the year.

Now, this story of the mountain mirage, as well as all stories of this
phenomenon, is rare, You can read, and you can hear tell any day, of
remarkable things connected with the mirage of the plains. But a moun-
tain mirnge! Well, you will travel far before you will find a man who
has seen it And po man who has not seen it believes in it the least, As
for the man who has seen it—well, he i3 not sociable. At least be i3 not
in the habit of going around and telling people that he is under sentence
of death. .

As said before, there are hetter tasks than either the writing or the
reading of such storfes as this., But back of the request that promped
the setting down of these facts lies the eamest desire for some plain
comman-sense reason for the mirage, in the valley or on the mountain,
Let our learned men answer.

More than a quarter of a century ago, when all this was frech in my
memory, [ asked a famous savant in Pariz to explain this mountain
mirage. He put his head down and his shoulders up, and then slowly
balanced his two palms in the air close up under his double chin, as if
welghing some welghty proposition; but he remained silent.

Very respectfully, but very earnestly, 1 again entreated him to tell me
what this thing they call the mountain mirpge may be. And then, very
respectfully and very earnestly, he answered—

"The mountain mirage, it is not, Tt is impossible.”

"Then what was it the men saw?"”

M1 will tell you, my son.” And T bowed my head as he looked me in
the face, for he was very serfous as he said, in a voice hardly above a
whisper—

"1 était un fomtime, mon Gl



The Exploration and First Ascents
of Mount McKinley
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HE RECoNNASANCE of Mount McKinley and the earliest attempis

to climb it have been discussed in a previous chapter, The resulis
were that by the end of the vear 1910 three approaches to the summit
had been more or less tried out and claims were extant that both the
highest (south) peak and the slightly lower north peak had been atiained.
The claimants, Dir, Cook and Tom Lloyd, were both widely regarded as
liars, although there were some who still believed in Cook despite the
conclusive evidence presented against him by Parker and Browne and
by Rusk and others of the Mazama expedition of 1910, As for Lioyd,
while nobody believed his story, all Alaskans knew that his companions,
Taylor, McGonagall, and Anderson, were siraight, and, moreover, they
knew that they were quite capable of doing what was reported. Tt took
a long time, however, to dissociate Liovd from the climb and establish
the fact that Taylor and Anderson hard reached the sommit of the Nosth
Peak, with McGonagall a participant nesrly to the top.

The South Peak of Mount McKinley, highest point in North America,
remained uniouched, and the now seasoned team of Herschel C, Parker,
Belmore Browne, and Merl LaVoy! knew it and began preparations for
& determined azsault. They koew that any atiempt to climb the southern
precipies was doomed to failure, An analysis of the problem showed that
the northeastern ridges offered the most promizing line of attack. The
obvious approach was from Fairbanks, in winter, with dogs. If this ob-
vious coiiree had been followed it is almost certain that sucoess would
have crowned their efforts. At Fairbanks they would have been able to

LMerl LaVey becarme a newn photogmpher, subsequently speclalieing In mothon
pletures all over the world, He photograpbed Japanese-Chinese military eegagements
in the 1920's He bad beea at Saloniki before thai and had pholographed Motnt
Oiymygues (Thessaly ) from the alr, Later be was in the Mhilipplnes; after that in Tialy
und in South Africe. T met bim is Seattle I Augast 1911, with Parker and Breowms,
ot u dinmey of The Mountaineers. Elghtesn vears later | met him again ot Lose Pise
when we rode together on horsehack fo the sammil of Mount Whitney, He was by
that time a heavy man for that job, bt be made it, He retureed to Mosnt MeKinler
in 1932 to bring back the body of Koven, killed the preceding wear on Muldrow
Glacier. In 1925 be became a member of the Amerimn Alpine Club. When last beard
from he was in South Afrio;.
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winnow facts from Lloyd's discredited tale and they would certainly have
arrived at the base of the mouniain with ample time and provisions to
permit & prolonged effort upon the peak itsell should bad weather or
difficulties retard them. But they chose another course. They were ex-
plorers as well as climbers and they could not resist the temptation offered
by a possible néw route across the Alaska Range. So they decided to
advance once more by the Susitna River and try it the hard way. The
resulting exploration was doubtless a great experience and a useful con-
tribution to geographical knowledge, but it cost them the ungualified
achievement of the first ascent of Mount McKinley,

1912

The Story of the Parker-Browne-LaVoy expedition has been thor-
oughly and ably told by Belmore Browne in The Comguest of Mount
McKinley. His book will always stand out as one of the greatest monu-
ments to American mountaineering Htersture, Browne is a great painter
of moumtain scenery and reproductions of several of his paintings énrich
the work, T'o these are added a wealth of illustrative photographs made
by Parker and LaVoy as well as by Browne himseli, We are, therefore,
left in no doubt about where the party went and what they did. It was
a fine party of competent men who got along well together, Each did his
part, and all came out with great eredit. It is o satisfaction to dwell on
this, because it more than compensates for the techmical flaw in final
gchievement which must be acknowledged in a mountaineering history.
A brief summary of the climb is necessary, however, before we proceed
bo an examination of this critical point.

Through the Iate winter the party advanced up the Susina and Chu-
litna valleys with their dog sleds, then up into the unexplored mazes of
the Alaska Range, until about the middle of Apeil they crossed the divide
and worked down to the foot of the Muldrow Glacier. Here they found
evidence of another party that had come from Fairbanks to climb the
mountain, but soon found that the attempt had been abandoned and the
men bad pone home® By the end of April a base camp had been estab-
lizhed north of the Muldrow and a period of reconnaissance was begun.
It was not until early June that the final atisck began, and for three

3 The party comprised Ralph H. Cairna, George 5. Lewis, and Martln Nash, and
was backed by the Fairbgnks Times, They made cump on Peters Glacier, scene of the
earfier effarts of Wickershatm and Conk. Some reconsoltering was done, but delays
cuimed by & blisrand and the insaperable difficulties of the chosen roaites forced &
refreat. ["Harands of Climbing Mount McEinley,” by Rolph H. Cairna, in Overfomd
Wonthly, February 1913.)
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weeks they struggled up by glacier, snow, and ridge to the basio at 17,000
feet. Tt was from this camp that they set out on June 29 to try for the
summit. The events of the day are told in the following quotations from
articles by Parker and Browne written soon after their return. First,
from Parker:

mmmnfjmzﬂdﬁ:m“mdfmmnmnﬂthﬁuhmﬂﬂ.
(har comrse was directly up ihe side of the NE. ridge. Mest af the way the grade
was steep and we were forced 1o traverse and cul stegs. We reached the top of the
ridge In shost two hosirs and & half at an alttede of approximately 18,000 foef.
Thds placed awr climhicg at about 400 feet an bowr. The alitude and cur insaficient
dirt? were panily responsible for oar slow progress. The views, looking down from
the summit of the ridge, wers magnificent; e bencath us to the S.E. we could
ohserve the great mass of regged mounining throagh which we forced our way on
the 1910 expedition . . .

Whils climbing the ddpe the southern sky bad darbened and the wind increased
in wiokence.

Ahrad of ta rose 3 ssnall snow-dome some 300 feet in altlinde, nod, climbing this
with comparative ease, we reached the feot of the fina] summit. Here ihe mow
commenced to fall, and from this paind upward svery landmark was chllteratsd by
the ever-increasing blizzard. The alope waa stecp amil requleed constast and crefal
step-cutting.

After perhaps nenrly two hetiss of deiperate cllmbing in the storm, above an alti-
twde of 19,500 feet, we came oul on the oresd al (he ridoe and met the full force of
the gale. We were possibly at an altfiude of from M,000 feet 1o 20,200 feet, bul we
kenewy that upon the simmit were several ridges of snow that rose (o a slighily greater
elevatien, We were In a dangerons pesition, chiled by the gale, Blinded by the maw,
and owr steps beneath o almost obliterated, Alfer & brlel consultation we decided
thst Bt was owl of the question o go en, and s with the preatest reloclance made
our way ai maldly as possible down the simmit, out of the storm, and back (o amp 4

In order to get & more vivid picture of this historic moment, we turmn
to Browne's magazine articles, which, although different in detail, are
in substantial accord with the account in his book:

Tn the lushing sheets of dey snow T eocld no Jooger see La¥oy, and Parker whe
was only twenty feel nhead, was a dim biur. Fealizing oor desperate poaltion, § con-
centrated my mind on getting the blood back inta my hands. Dhiring the protess we
were rising slowly focl by foot as LaVey fisisked the steps. At times T could no
bonger see Parker, and T bad 1o feel for the steps with my fce oreepers. At last T
beard LaVey's bail above the roar of the wind, and knew that my turn to chop had
come. Profesor Parker advanced o the steps where LaVoy stoocd, and when ]

8 They had found the stock of pemmimn, wpon which they relied beavily, to be
indigmiibie st high altitudes.

4 Th Alpine Jouwrmal, May 1013, Vol, 27, pp. 190104, The mms article, practieally
verbatim, ks in Conodion Alpine Sourmel, 1913, Vol 5, and in A ppolackis, June 1913,
L.
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joinel them we braced against the storm asdl talied the situation over. Our hand
wark bad come to an end ; for just above me T could see between the douds of snow
o small bergichrand, or omck, that mariked the sboudder of the ridge. 1 advanced to
ihe lee of this point snd s 1 mse alove It T was met by a frocen gale that drove
the breath frem my body—1 coulds’t face it. Quaickly returning to my companions
IInH.lhmﬁllﬂMHdbtﬂlﬂﬂllMdﬂhhnﬁuﬂ'Lmehldﬂ[ﬂ-
ous place. The summit of the mozoiain was a bhomeshoshaped rdidge ghout ome=
third of a mile in length, with the opeming fncing east. It was uneven en top and
from clear views that we had obiained Irem belo'w, we knew that theee was a lium-
mick or zmall dome rising Iram the northerm bend of the horeshoe susnenle. “This
wmall dome is, in all probability, the bighest point om Mt McKinley, Now we were
stormboun] on the northern end of the horseshoe carve, where the mountals el
sway o join the narthesst ridge . . .

Crur posiiion wma an enigees ene a8 1 do pot belleve there is o panallel ose in the
hlstery of momninineccing. Had Mi. McRinlev's summmit been o pesk we would bave
wwung Lo the letwand mow slopes and chaimed o frat ascent, As i was, we were on
the sumnmit's edga and but for the extest mnd formations of this Yridge-n " we
wosld have clakmed the first sscent. 'We were in the position of o ship had
traveled thousmmds of miles to reach & certadn city and bl then been foghotund at
the harbor's menth, This much remaing to comsole usr as far as the climbing was
concerned we conguersd Bl MeKinloy—and when some day a party sanids en
the highest mow they will kave followsd oar tril 1o the last dome®

Browne makes two other statements about his position at the point of
turning, one in another magazine article and one-in his book. In the
former he says:

ﬁthmﬁMhﬁf&ﬁ.ﬁhﬂpﬂHuluElh:mdlrﬂhmﬂrl
short distance sway mnd reaching it ueder gpood weather conditions would have
requlred oo more lbor than enme encounters bn walking along a Gty strect. Owir
danger was the Intense cold amd the difficulty of correctly retracing our sieps through
the sorm, Bui the dome on which we stead mar fhe ummll of A0, AfcKindey 8

In the book some of the detail is omitted, bat the climax is much the
same:

As T brushed the frost from my glases and sqpsinded apeards through the stinglng
mow, T aaw & sight thal will haunt me o my dyleg day. The dofe above me war
ro lenper sleep! That was all T could see. What it meant I will never know far cer-
tain—all T can sy i that we were close to the tepl , . .

LaVay said that we had dose encogh in gpetting on top of the mountals, snd that
wa had climbed the pak beoanse it was only a walk of o few minisies to the final
dome. This was true, bal unforiumately thee b o technbality n meustaieecring
that draws a distinction between a mountsin top and dhe top of a mountsis—we
Badd net stood on the dep—that was the only difference!T

& Hearst's Wagasine, December 1911, pp. 48489,
8 Ty Outimg Magazine, April 1913, pp. 22-23,
TThe Comguient of Mownt McKimley, pp. 344, 144
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And that is the consensus of those who have since been to the top—in
clear weather. Browne, Parker, and LaVoy were very near the top, but
they weren't quite there. Tt must be a great satisfaction to Belmore
Browne that one of those who have been on the very highest point of
Mount McKinley, is his son, George, like his father a painter, who made
the ascent in 19478

Ironically, the day following their all-out attempt the summit was
clear, but they were in no condition to take advantage of it. The next
day, however, July 1, they made a very early start, only to be trapped
by another storm well below their former mark. They lelt 4 minimum
registering thermometer in the rocks of the northeast ridge, sought in
vain the next year by Stuck who failed to follow Earstens' reasoning,
again sought without success by the Lindley-Liek party in 1932, and
ance more by the Army testing party of 1942, Nor has it yet been found,
but remains a trophy for some future expedition to recover®

Time and provisions had run out. Tt was necessary to go down imme-
diately. In & few days they were on their way to the Yukon, but pot with-
out one lagt experience of dgnificance to future climbers, Resting at base
camp on the evening of July 6, they felt, saw, and heard the effects of a
tremendons earthquake. Enormous avalanches fell from the sides of the
Alaska Range 23 they recefved Mount McKinley's farewell salute,

1913

Both Harry Earstens™ pioneer in the Fairbanks-Tanana diztrict, and
the Rev. Hudson Stuck,)! missionary of the Episcopal Church with head-

B Amerdeas Alpine Sowrnal, April 1948, 7:1, p. 52,

¥ A maricom Alping Sournal, 1945, 5:3, p. 433, and Apel 1848, 7:1, po 48,

i Henry Prier Karstens was born in Chicago in 1878, e came to Alasio in 1897
and prospected on the Yiaken. In 1908 he brooght mall by dog team fros Golona
om the Copper River to Falrbanks and on to Fort Githen at the Jumcthsn ol the
Tanara and the Yakon. “This was the first regular mail brought o Fairbanks. For a
number of years he was engaged [n freighting and mall-carrying by dog tesma and
lamnches. In 1971 he was appolnted the Brst superintendmt af Mount MceEinleyr
Mational Park ard be coationed te serve untl] 1928, He and Mrs. Kasstems are now
living in Fuirbanks. Their son Fugens b5 a major in the Ueited States Alr Force

1 Hudsom Stuck was bors in England Is 1853, He came lo the Undbed States in
1845, attemded the University of the South, Sewaree, Tennesee, and was ondained
s pricst of the Protestant Eplscopal Church in 1892, From 1584 o 1904 be waa Dean
of 5t Matthew's Cathedrl Dallas, Tezas In 1904 he became Archdescon of ibe
Yuoken, with headquarters st Fort Yukon, Alnska, Tesides The Adscend of Demali,
he wrote Tem Thosmnd Wiler uith o Dog Sied, 1914, Voyeges ou the Fakow and #2
Tribuiacies, 1917, and A Wiater Circuil of Owr drctic Coand, 1920, He died Oclo-
Toer B0, 1500,




EXFPLORATION OF MOUNT McKINLEY 25

guarters at Fort Yukon, had & growing ambition to climb Mount Me-
Kinley. In the spring of 1911, Stuck began to urge upon Karstens a joint
expedition; and on December 12, 1911, he wrote to Karstens: “T want
you to let me know as definitely as you can whether I may count on you
{that Is, as definitely as a man may speak about his movement fifteen or
sixteen maonths in the future) in the mountain trip which we discussed
together last spring, for which I am beginning to make preparations.®
My heart is set on this attempt,” he continues, “and on having you with
me. I should bring my boy Walter, who Is a fine strong young fellow, and
pechaps another man, though we might consult about that. But T don't
think there is anyone who can take your place.”

It was to be a partnership enterprise, with Stuck providing equipment
and provisions and tronsportation to the base, while Earsiens was io
furnish the experience and leadership on the mountaln withoout which
Stuck would have been unahle to procesd. Stuck had made a few climbe
in 1903 and 1904 in the Colorads and Canadian Rockies and had
climbed Mount Rainier in 1907, but a8 events turned out he showed
little ability as-a climbing leader. Karstens, on the other hand, with no
previous high-mountain experience, developed unusual abflity and re-
sourcefulness on steep snow and ice and brought the party through sev-
eral eritical passages which required all his strength and sturdiness, In
these he was ably supporied by Walter Harper, son of the Arthur Har-
per who, in 1878, had been among the first o see the great mountain
from the interlor. Stuck says of him: “MNo more need be said than that
be ran Karstens close in strength, pluck, and endurance. OF the best that
the mized blood can prodoce, twenty-one years old and six feet fall, he
took gleefully to high mountaineering, while his kindliness and invincibie
amiability endeared him to every member of the party.”'® The fourth
member of the cllmbing party was Robert G, Tatum, also twenty-one
years old, who was connected with the Episcopal Mizsion at Nenana, '
He worked willingly and hard and apparently took ower some of the

18 Letters from Stuck to Exrstens, writien both before and after the elimb, sre
now in the Bhmary of the Amerian Alpine Clab, New Yerk

1 Walter Harper married a murse at the Episcopal Missbsn, Fort Yakon, and was
accomparying ber for o visil to ber family home in Boston when the skip on wiich
they were traveling. the Printess Sophia, was wrecked In Lyan Camal south af Skag-
way, Dctober 24, 101F, and all on beard were loot,

14 Tatum hecame an eplscopa] minister and after a period as rector of & chairch in
Masietta, Georgla, retumed to his nzthee city of Knozville, Tennesses, where he was
Hving In 1531, Tn that vear an interview about the Mount McKinley cimb was pibe
tishad bn The Kmorwille News-Sestined, May 21



] SIERRA CLUB BULLETIN

duties that Stuck might have been expected o perform. Stuck savs Tatum
did the entire cooking for the expedition.

Provizions and equipment were gathered and sent up the river toward
the mountain in the sunimer of 1912, not without many trials and mis-
haps, and toward the end of March 1913, when the time came to start,
they were able fo fravel light to thelr first base near the mountain. By
April 6 they had reached Lloyd's Willow Camp and on April 10 they set
up their base camp about three miles above, at the forks of Cache Creek.
A week of hunting, preparing food, fixing equipement, and packing over
MeGonagall Pazs to the glacier followed. Stuck acknowledges the delbt
they owed to the pioneers of 1910 for establishing the route.

There is an important difference to be noted, however, betwesn the
climbs of 1912 and 1913, The earthquake of July 6, 1912, with its great
avalanches, =0 graphically descrited by Belmore Browne, bad comverted
ihe comparatively even slopes of the northeast ridge, by which the fce
fall of the glacier must be by-passed, into an iniricate maze of shattered
e and smow, Karstens describes it in hds diary: "Great blocks of fce
gtand on top of ridge with sheer drop on either side. Other places honey-
cambed blecks stand over one another which look as though they would
tumbila over by whispering at them,' 8

They had now been on the mountain for 3 month, Everyihing wns
assembled at the 11,500-Tool level and, a5 Karstens says, “The real climb
starts from here.” The attack on the ridge began May 8 and it was not
until June 3 that camp was fnally established in the upper haszin, at
17,000 feet, Parker and Brovne's highest camp, On June & they were at
1E,000 feet and ready for the summit. By tremendous exertion, Harper
and Earstens bearing the brunt, they had arrived at this record height
for an American camp with provisions for o three weeks' siege, I neces-
sary, Far more fortunate than their predecessors had been, and secare
against defeat, they were not to need this ample reserve.

The morning of June 7 was cold and clear, The day of opportunity
was at hand, Yet, for the two principals, it came near to being the day
of denial. Hudson Stuck has told the story in full; Harry Earstens' diary
gives it in brief:

Everyens put of condition Tast night and no ane slept. We tried from 7 £ 10, but
B £o. 5o we il mt sroand primus sdove with quilts en our becks waling for 4
o'elock. My stomach was bad and T had ape of the most severe bmdaches. Il it were

nol ihe Ansl climb T should bave stased bn eatnp, bab Being the final climb and smch
& promésing day T mansged (o pull throogh. T pet Walter In Joad and kept bim there

18 Karstess’ disry s now i the fibrary of the American Alpine Club, New York.
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all day with mever & change, T ook second place on rope 8o I could direc: Walier
&nd be worked all day without & misrmiis.

It was this heroic work of Walter Harper, backed by the dogged per-
sistence and firm judgment of Harry Karstens, which brought success
that day, for Tatum could no more than hold his own, while Stuck was
frequently gasping for breath and, in his own words, “had almost to be
hauled up (he last few feet, and fell unconscious for & moment on the
fioor of the little snow basin that occupics the top of the mountain, ™0

Nevertheless, the summit was reached, clearly and unmistakably the
firat complete ascent of the highest mountain in North America. It was
a notable achievement in many ways. In the first place it set the pattern
for fulure climbs by starting from the Interior rather than from the
coast; moreover, it was conducted without deviation with the summit as
the sole objective; and, finally, to the grent satisfaction of Alaskans, it
was an Alaskan affair with a native Alaskan leading to the top and a
Fairbanks man the effective leader of the expedition. In the final ap-
praisal the name of Karstens should come first—it should be the “Kar-
stens-Stuck Expedition.” In many quarters Stuck has had more than his
share of credit, due largely to the fact that it was through his dispatches,
arthcles, book, and lectures that the achievement became known. In fact
in the original draft of his Scribmer’s Magosine article, Stuck did not
mike it clear that Earstena was o pariner—this was corrected in the
proofs when Earstens' friends began to complain about the first news-
paper accounts. Justice has been done t0 Karstens in one respect: the
famous northeast ridge, up which be cut =0 many steps and bore =0 many
burdens, now carries his name.

18 The dieeal of Denald, p, 00,



Bradford Washburn's Photographs
of Mount McKinley

rapFoRD Wasusvrey has made many great photographs of mountains,

but be is perhaps best known for his work on Mount McKinley.
Here be has had uniqoe experience, He hns twice stood on the summit of
the South Peak; be has climbed the North Peak a5 well; be has spent
many weeks on the Muoldrow Glacier and on the snow basins at its head;
and be has Jown many times close to and sround the mountain in the
course of an intensive survey of lta glaciers and ridges, To Mount Me-
Einley be has brought skills developed on many another Alaskan moun-
tain: on Fairweather and Crillon, on Lucania, Bertha, Stesle, St. Aynea,
Sanford, Hayes, and on the 5t. Elias group, as well a5 on Mont Blanc and
other Alpine peaks. In photography he has attained a high degree of per-
fection, bath in the narrative form of the motion picture and in the sta-
thonary form designed for study and topographical use. But it ia one thing
in make a beilliant documentary record and quite another to produce at
the same tme a wark of art which serves to interpret the more flusive
aspects of the mountain scene, The photographs of Mount MeKinley
which Brad Washburn has so generously contributed to this number of
the Sierra Club Bulletin are ample evidence both of his skill and of his art.

Frasicis P, Fanguiran



Mount McKinley from the Aar
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A Survey of the Sierra Nevada Bighorn

Br FRED L, JONES

Condribsition from the Mosewm of Yerteheste Lodlogy,
Unlvendty of Californis, Berkeley

HE DECREASE in range and numbers of the Sierra Nevada bighorn in
Tlh:lul fifty years has been a matter of concern to various federal,
state, and private organbmtions, In 1941 several interested agencies, in
discussing & propozal o establish a mountain-sheep sanctunry in the
southern Sierra, concluded that not enough was knovn of the ecology
of the animal to justify seiting up such a sanciuiry. The proposal was
dropped pending necumulation of more information {Colby, 1940; Blake,
1940 and 1941%), In view of the need for a general ecologic study of the
Sierra bighorn the présent investigation was begun.

A search of the literature was made during the spring of 1948: the
findings form the basis for an analysis of the original renge of the animal,
A field survey was conducted between early July and early December of
1944. This schedule permitted Investigation of the sheep during only
part of the anmaal cycle. No data were obtained on the imporiant winter
and spring (lambing) periods. Emphasis was placed on present distritin-
tion and numbers of sheep, but some additional data on life history, pre-
dation, dizease, and food habits were gathered.

The field survey covered the crest and eastern slopes of the Sierrn Ne-
vada between Cottonwood Lakes basin and the South Fork of Big Pine
Creek—roughly sixty per cent of the present cccupibed sheep range. Inde-
pendence wos the general base of operations. Most of the area along the
crest was covered from two base camps—one at Woods Lake and the
other five miles north of Foresters Poass, The castern slopes and the re-
mainder of the crest were reached from various points in Owens Yalley.

Upan entering the field I spent two weeks interviewing local residents
from Tehachapi to Mammoth Lakes who might have knowledge of the
sheep, On the basis of information thus gathered T selected an initinl
camp at Woods Lake, near where sheep sign was certain to be encoun-
tered, Tt wis immediately necessary to become familiar with the ap-
pearnnce of beds, tracks, droppings, and other sign msde by the animals
before continuing further. The subsequent program of field investigation
was desipned to cover as much of the occupied sheep range as possible,

* Sew lternticrs ciled, p. 74,
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Four of the five occupied units of range were thus surveyed, but time did
not permit me to investigate the northernmast unit—Convict Cresk,

Vepetation transects were maude and evidence of sheep wse recorded in
order to determine the relative importance of the varioos alpine plants as
forage. Samples of most of the piles of droppings encountered, both old
and recent, were taken. A general collection was made of plants which
might contribute to the sheep diet. It was hoped that the plant fragments
in the droppings could be identified with enough accuracy to supplement
the food-habits data acquired from the transects and direct observation.

All place names are on the U.5.G.5, topographical quadrangles cover-
ing the southern Sierra Nevada, Such local names as are wsed are referred
to mear-by Jocalities listed on the maps.

The entire study was conducted under the direction of Dr. A, Starker
Leapald of the Museum of Vertebeate Zotlogy, University of Californin
1 am indebted to Dr. Harold H. Biswell and Dr. Seth B. Benson, both of
the University of California, for helpful suggestions in preparing the
manuscripd; to Dr, Carl W. Sharsmith, of Stanford University, for final
identification of the plant specimens; to Dr, Carlton M. Herman, Para-
sitologist of the Califernia Division of Fish and Game, for asslatance
concerning internal parasites; to Dr. Robert T. Orr, of the California
Academy of Sciences, for yze of the Academy's Alea; to Mr, Arthor H.
Blake, chairman of the Conssrvation Commities of the Skerra Club, for
use of the Sierra Club's fles; and to United States Forest Service and
Mational Pork Service officials for cotperation in the field and for use
of thelr Ales.

This report was first submitted to the University of California as an
M.A. thesis, Detailed records of occurrence and of food habits, not pub-
lished here, may be found in the appendiz io the orfginal thesiz, which
is an file in the Libeary, University of California, Berkeley,

PAST AND PRESENT STATUS

TAXONOMY

Cowan {1940} recognizes three races, or subspecies, of highorn In Cali-
fornis—a taxonomic arrangement which T follow hiere. The Sierma Nevada
bighorn is considered by Cowan as part of the race Ovir conndensis cali-
formiana, An earlier classification by Grinnell (1912) separated the
Sierrn sheep from its northern relative under the name O.c. serrge,
Grinnell considerad the population of slerrae and californioma separnble

largely on geographic grounds; he had little supporting evidence of
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physical differences between specimens. Cowan combined the two on the
basis of similarity In skull measurements, accepting only three races of
bighorn In California instead of Grinnell's four. Though placing the
Sierra Nevada sheep in the subspecies coliformiona, Cowan nonetheless
acknowledges a tendency toward differentintion: “These sheep [from the
Sierra Nevada] cannot properly be referred Lo either named race [califor-
migna or melirowi] nnd yet do ot differ from them to & degree that would
justify the recognition of n separate race "sierroe’ in that area” (p. 356).
Cowan's classification and the general mnges in California of each race
or subspecies are as follows:
Oy comadenits cremnabates Elllot—Baja Caltfornds sheep, descri mnges of extreme
southers part of siate,

Owir comadenris arliond hlerriam—Nelon sheep, desert moges of sowstheast secthon
ol state.

i camadensie califormiens Douglas—Californla sheep (Including Lavn Bed sheep
and Serma Nevada abeep), northeast corper of sate amd southern Slerm Mevada,

The Lava Bed sheep is now believed to be extinct. The ather groups
still occur in California, though in reduced numbers. This report is con-
cerned principally with the Sierra Nevada sheep, nnd for that reason his-
tarical records of its occurrence are discassed in more detail than for the
other races. The present and past ranges of the three races in California
are shown in figure 1.*

Hisrory or Races

Baje California sheep (Q.c, cremuobates | —The range of this subspecies
ig muinly in Bajs California, extreme southern California forming only
the most northerly portion of it. Those animals found fo the mountains
along the west side of the Colorado Desert in Riverside and San Diego
counties, and probably also in western Imperial County, are considered
to be of the race cremmobates (Grinnell, 1933}, To the north and east
they intergrade with relsem,

In a letter written to the Californian Academy of Sciences in 1933, M.
Hall MeAllister estimated that there were 200 to 300 individuals of this
subspecies in Son Diego and Riverside counties. In 1948 it was believed
that the total number in the San Jacinto and Sznta Rosa mountains of
Riverside County did not exceed 75 {Robinson, letter, 1948},

These sheep are considered generally to range at elevations below 4,000
feet on rough, relatively barren slopes (Grinnell, 1933; Robinson, letter,
1948},

Nelrow sheep (0.c, nelsoni) —The range of this subspecies extends
% For figures see sigmature {aclag page 36,
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from the White Mountaing on the California-Nevada border in Mono
County, south through the Inyo and Argus mountsins, through the moun-
tains of western San Bernardine County to the vicinity of San (orgonlo
Pass.

They range east of this line in nearly all the desert mountain ranges
in eastern Inyvo, San Bernardino, and Riverside counties and in all of
Imiperial County south to aboui Picacho on the Colorado River. They
also range farther east in the desert mountaing of Nevada By far the
greatest area of mountain-sheep range in California i occupled by this
subepecies.

In the past the Nelson sheep also occurned in the mountaing aboot the
Cuyama Valley in San Luis Obispo and Santa Barbara counties, They
ranged southesst through the mountains north of the Sespe River and
about Pinos to the San Gabeicl Mountains of Los Angeles County, They
were last reported in 1912 in a letter written to Joseph Grinnell by A. D.
Ferguson. This account concerned a few individuals then present in the
Sespe Gorge country. At present the western limit of the range of melroni
fny this vicinity is the area about Mount San Antonko.

In a survey of the highorn in Dieath Valley National Monument in
1938 it was found that the number of sheep had been increasing since
about 1933 (Dixon and Sumner, 1339}, when the montment was estab-
lished and protective lnws enforced. Before this, and dating back to the
1850w, the sheep hnd suffered from poaching and disturbance by pros-
pectors. At present they scem to have been restored locally, perhaps to
their original numbers.

Ower their entire range in California there are estimated to be 1,500
Nelson sheep. This estimate is based on aerial surveys of the desert ranges
made in recent years by Don McLean, of the California Divislon of Fish
and Game. Their altitudinal range varies from the fioor of Death Valley,
below sea level (Dizon and Sumner, 1939), to 14,256 feet on the top of
White Mountain Peak, where tracks were seen in the summer of 1948
by Al Noren, ranger on the Inyo National Forest.

California theep (O.. californiona)~Two geographically distinct
groups of bighorn are included in this subspecies—the Lava Bed sheep
and the Sierea Nevada sheep.

The Lava Bed sheep once ranged in the exireme northeastern portion
of the state in Siskiyou, Modoc, and Lassen counties, The range extended
west fnto the western half of Siskiveu County, south to the vicinity of
Smoke Creek in eastern Lassen County, and north and east into Oregon
and Nevada,
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These sheep were common on Shasta until a few years prior to 1877,
when the last were believed to have died {Townsend, 1837). Extinction
was attributed to heavy snows after the sheep had been seriously de-
pleted by hunting. The last bighorn in eastern Siskiyou County died in
the winter of 1913 (Moffitt, 1934}, In 1922 the sheep on Observation
Mountain in eastern Lassen County, numbering about 40, died in deep
snow, A band of six was seen in 1927 in the Smoke Creek country of
Lassen County according to a letter written by C. O, Fisher to Joseph
Grinnell in 1920, This was the last repoct on members of this group in
Californiz. Since then all are believed to have perished.

In past years the range of the Sierra Nevada highom extended north
at Jeast to the Sweetwater Range, in northern Moso County {Manly,
1914}, thence south to (Hancha Peak in southern Tulare County,

In the Swestwater Mountains o reliable resdent reporied zeeing sheep
in large oumbers in 1832 (ibid, ). L, Glass, a local resident, reported
having seen one highorn somewhere in Alpine County in about 1904
{ibid. ). On the eastern slopes of Sonora Pass a band of 12 sheep was seen
each summer between 1876 and 1578 (Grinnell and Storer, 1924). Manly
states that prior to 19146 skulls with horns which did not show very great
weathering could be fonnd on many of the high ridpes of Mono and Alpine
counties, There is an old skull in the collection of the Museum of Verie-
brate ZoGlogy that was picked up on Sonora Peak in 1911. In about 1940
a Forest Service employee told F. P. Cronemiller, Assistant Regional
Forester, of sering a bighorn skull on Fish Valley Peak, a short distance
northeast of Sonora Peak. This was not collected, however. In 1916
Manly expressed the belief that bighorn had been gone from this area
for several years,

Bert Carry, forest ranger at Pinecrest, stated that he had seen highorn
on Piute Ridge in several different yenrs between 1929 and 1934, In May,
1949, a party of Ashermen reported seeing bighorn sheep on upper Sum-
mit Creek. There have been other vagoe accounts in recent years from
this region, but none have been confirmed. T surveyed the Piote Ridge-
Granite Dome area In Auguost, 1949, and encountered no sheep or sheep
sign. The possibility siill exists, however, that there is a remnant herd
in this region,

Originally the ranges of the Sferra Nevada sheep and the Lava Bed
sheep may have been more or less continuous along the broken country
in Nevada east of the Sierra Nevada proper. In several spots in Nevada
between the Swectwater Range of California and Smoke Creck in Lassen
County, mountain sheep were encountersd by early explorers {Fremont.
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1846; Wistar, 1937). In later years skulls have been picked up in this
game general area (Cowan, 1940). No records have been found, however,
inclicating that bighorn ever mnged within the bomdaries of Califomia
(that is, in the Sierra Nevadn proper) between the Sonora Pass and
Empke Creck regions.

Until 1900, or shortly therealter, Sierrn sheep occurred in Yosemite
National Park. They ranged chiefly along the main crest and along the
Cathedral Range. From skulls found in other localities in the park it is
evident that the rams, at least, ranged farther to the west,

In 1598 John Muir wrote that there were still a few sheep leit in
Yosemite. Bill Guinn, retived packer of Sonora, states that in 1914 he
and Guy Scott, State Game Warden for many years, heard that bighorn
bad been seen somewhere between Matterhomn Peak and Tuolumne
Meadows that year. Scott told him that he had heard other reports of
bighorn having been seen in the hock country of his district in prior years.
This is the lnst account of bighorn in Yosemite.

Old skulls have been found in recent years south of Yosemite in the
Ritter Range, There i o way of fixing the date of the Inst occorrence
of mountain sheep in this part of the Sierm, bot all remuing found have
been badly weathered and probably date hack prior to 1900

Farther south, on the drainages of Convict and McGee crecks, sheep
are still present, Beiween this area and the Ritter Range there are no
avnilable records of the securrence of mountain sheep, though presum-
ahly they once ranged there,

Between the head of McGee Creek and the Palisade Group there are
several old records. Disappearance of the et bands in this area probably
occurrad in the early 1930s. Sheep were last reparted in the Mono Pass
(Rock Creek) area kn 1915, Tn 1931 Mount Toim was reported (o have
about 35 head {Ober, 1931), At about this same time slgn wis seen on
Basin Mountain by Norman Clyde, an experienced mountaineer. Tn
Aupust of 1934 2 band of six was seen one mile west of Plute Pass by
Art Schober, local packer. Tn 1935 there were several unconfirmed re-
ports of either sheep or their sign being seen in the country bétween
Table Mountain, Covote Ridge, and Sonth Lake at the head of the South
Fork of Hishop Créek. These are the lnst records of the occurrence of
bighorn between Mono Pass and the Palisades. From negative informs-
tion gathered during the feld work it seems zafe o assume that sheep
no lonper are to be found in this area.

I'n the comparatively small region between the South Fork of Big Pine
Creek and Tinemaha Creek a small band still exists. Between this locality
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and Taboose Pass to the south there are no records of sheep ever having
oocurred,

In 1911 local cattlemen stated that the sheep from farther south did
not range north of Taboose Pass (Grinnell, 1912). Individuals no doubt
wandered info and through this region from time to time, but evidently
no bands permanently resided there.

From Taboose Pass south to southern Tulare County the present
range differs very Hitle from former times, at least along the eastern edge
of the Sierra Nevada.

The aren from Mount Russell south to Mount Langley, including
Mount Whitney, has no resident sheep population at present. On Whit-
ney, sheep were reported near the top in 1875 (Wheeler, 1876) and on
the west slope in 1930 (Wright, Dixon, and Thompson, 1933). This Inst
was & report of elimbers and alluded to four sheep. Tt is likaly that iden-
tification of the animats was correct and that the sheep were wandering
outzsade thefr normal range. Each year, for the last 20 at least, Whitney
has been climbed by hundreds of people and this is the oaly report of the
occurrence of mountain sheep on it in 35 years. In 1947 Clyde stated
in & Ietter to Robert T. Orr that he had not seen sheep or slzn of sheep
in 50 ascents of Whitney. These climbs date from the early 1920 Old
skufls have been found near Mount Irvine, to the southeast of Whitney,
and on Crabtree Creek, to the southwest. Though it seems evident that
this general area is not part of the regular range of the sheep, they do
occastonnlly wander into or through it

In former years sheep occurred pcross the Kern River Canyon on the
Eaweahs and in the country to the north and seuth of them. An old skull
was found near Triple Divide Peak in 1921, according to Clarence Fry,
former Sequoia MNational Park ranger, and another near Kern Point in
1940 by Sam Griggs, of Independence, According to cattlemen who oper-
ated in this area for many years sheep were more common an Red Spur
and at the head of Big Arroyo than elsewhers in the reglon.

To the ssuth these sheep ranged theough the Mineral Eing aren and
south 1o at least Maggie Mountain, OId residents siate that in the 1570s
there was an estimated 125 sheep in the Minera]l King area. As nearly as
T can judpe they were present in the entire region, Kaweah Peaks to Mag-
gie Mountain, until about 1918, This is the opinion of Guy Hopping,
former Superintendent of General Grant National Park. Since then it is
belisved that sheep have been absent from the entire Eaweah Peaks area.

In all, 260 miles of the Sierra crest was once occupied by sheep, com-
pared to the 170 miles spanned at present—a distance which inchades 40
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miles of uninhabited gaps. Thus the former range of the Sierra sheep has
been decreased by abowt half.

INTERCHANGE OF Sttt Suxee wiTit NELsoN SHEEP

Indians reported that sheep regularly moved back and forth across Cwens
Valley with the deer before white men came. In his field notes H, A, Carr,
of the Muscum of Vertehrate Zoblogy, who visited the valley in 1911,
quoted local residents as saying that the sheep in the Sierra west of Inde-
pendence did oot cross the valley, while those to the north aroumwd Me-
Gee Creek did.

In 1913 the Los Angeles Aquedoct was completed, forming an effective
barrier to such movement. This i an open, concrete-lined, water-flled
ditch which runs south along the west side of Owens Valley from 12 milés
novth of Independence to 15 miles south of Olancha, A few sheep have
fallen into this aqueduct in recent years, presumably while attempting to
cross from the Sierra to the Inyvo Bange (Agure 11).

Sheep still are seen, but very rarely, crossing the valley between the
Coso and Argos ranges and the Sierra, The region between Olancha Creek
on the north, Hiiwee Creek on the south, Monache Meadows on the
west, and the foot of the Sierra Nevada on the east appears o be an area
ir which the Sierra sheep and the Nelson sheep still meet. The extent of
interchange, if any, is probably slight, for it is not belisved that any
great number of Melwon sheep wander into this region. Mosi sccounts
indicate that those which do visit the Skerra Nevada stay low on the arid
eastern slope during the summer months, then return cast to the desert
panges in the fall. Tt is doubtful if any reach the west side of the crest,
where most of the Sierra sheep in this réglon range in summer,

PrEsenT RAMoe AND NUMDERS OF SIEREA SHEREP

The present range® is restricted chiefly to the crest of the Sierra Nevada
and to the arid eastern skope between Convict Creek and Monache Mead-
ows. At times during the summer months individuals or small bands are
found many miles out on ridges running west of the crest. Certain of
these ridges are occupied with regularity each year. Figure 2 shows the
present range in detail.

Five distinct “herds,” or local populations, are recognized, each of
which s designated by the name of a prominent geographic feature oc-
# All records found Bn the litersture snd the localities of occurrence determined in

the field are Used in the appesdin of my orfrinal thesds (Jones, 1042, The emd
Sorality, nature of recosd, date of ehservation, and autharity are given where possibie,
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Fig. 3. East sbape of the Seerra Nevaida anil Csavia Valley, Irimn Mnunt Baxier
Augast 4, 1048

Fig. 4 FEast slegwe ol Metisdi Baster, faken fromm pass fo vmst of Peak 17200
Amzusd 7. 194ER

Phatograph i fipure 11 i@ by coartesy of E L Shellenbarges. AR ather phaio
graphs by Fred L. Jones



Fig. 5. Skvra orest looking soath [roem Mol Langhy, Nuash Alnmniain is sl the

i and Lollomwoosd [akes Basim = in the ofegroaie]. Ocpolss T, IR

Fag. 6. Morkh Fork of Uak Creek, Black Moundatn on the kb, slhiowing the peaks
of the sammer mnge amd the mgdd melt of snow an the wssith-fang sloges. Taken
from the milge a5t of Peak 17,200, Oclober 18, 1948



Fig. . Tricks of a single sherp acendimg o spow-illled chuie 31 ihe bhead of

Thibmut Creek. Oetoher 15, 1088



Fig. 8. & clear bighrn track in saow 68 the Bimd of Thibas Creek, dhowing char-

artenstic comlormaisan. Licir il 1R, %48

Fig. 9, Bighwrn tracks in moud sl the bead of George Creek, showing stride and
dAifference In slee bidwren foreleet and hindieet. The one just below the pen is ol a

forclaat, the e el 1 of a handioosd. Sovensher 7, 1043



Fig 10 A growj ol bighara bels on the rdee terth oo Mot Baster, shavwing
iy ol consbruction, July 27, 1948

Fie 11, Slerra ram fakon dmomn Ehe Los Angeles Aogmeduct in 1958, showing boidy
propsartions &nd Borm Lips



Fug. 1 % Band of wighleen bichom at ike bead af Geoorge Creek 2 ibe hexinsdng of the rotiineg wason. Most of ik

e Are 1 g sl woip o riehd of cender. Novemvber 7. 1045
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curring within itz range. Each of the berds is composed of several bands
of fram two to forty individuals. A discussion of each herd and estimated
numbers are presented later. The hends in order from north £ south are
the Convict Creek berd, Binch Mouontaln herd, Mount Baxter herd,
Mount Williamson berd, and Mount Langley herd.

NUMBERS

Census methods—The main method of gathering census data was an
active search for sheep or sign. As much of the range as possible wis sys-
tematically covered from peak to peak and canyon to canyon. Additional
information was obiained by interviewing all people encountersd. No
relinhile census method was developed that could be used in all parts of
the summer range. A comphete count of individeals was impossible owing
to the precipitous and broken nafwre of the terrain. On areas where &
known number of sheep had been feeding, sirip counts of various types
of sign—beds, tracks, and piles of droppinge—were tried, but thess
alowed litle correlation with the actual numbers. The fact that one small
band of sheep will heavily track up portions of an area and yet miss other
parts complicates sampling techniques of census. However, a rough sys-
tem based on a total count of beds was found useful in certain areas.

Normal daily activity must be understood to evaluate bed counts.
When a band arrives on an area and beging to feed, & few individuals
drifi off by themsehves, while most of the sheep remain in one group, At
intervals during the day the entire band beds down wherever it may be.
The beds found on these areas will be grouped together, for the most part,
within o radius of twenty vards, the location of the groups depending
upon the movement betwern rest periods, While the band iz bedded, some
sheep rise to fecd for a few moments or to defecate or siretch. They may
He down again in the same heds or they may paw out new ones. The form-
ing of two beds at one resting area by some sheep 'was assumed to come-
pensate roughly for those bedded apart from the main group. Accord-
ingly the number of fresh beds in one of these groups was taken as &
rough indication of the tofal number of sheep in the band. This system
was found applicable only on alpine plateaus where soch sign 5 readily
seen,. Inasmuch as level plateaus are few in number, it was possible to
census only a small portion of each herd range by this method, Elsewhere
estimates of numbers had fo be based on general evaluation of sign and
on the extent of favorable bighorn habitat. Thess faciors were correlated
with the numbers of sheep that T observed and also with the numbers
reported by other people.
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Estimates.—The best data on numbers were obtained for the Baxter
and Williamson herds, These were the populations of greatest density,
and their numbers were estimated by first summarizing all available rec-
ords (table 1) and then eliminating possible duplications to arrive at a
minimum total for each local band, Though rams and ewes presumably
occur in equal numbers they were not seen proportionately (table 4},
Numbers were adjusted to include those sheep not tabolated but assuymed
to be present (ie., 5 6wes sten represents 5 rama not seen to make a total
of 10). Additions to this minimum were made on the basis of sign (tracks,
beds) where no sheep were seen. A density figure was thereby derived
which was applied to the total area known to be ocoupied, with due allow-
ance made for quality of habitat as well a8 amount.

The estimate for the Convict Creek herd is hased solely on second-
hand information; that for the Langley herd is based mainly on second-
hand information, but is supplemented by my own observations; while
those for the Birch Mountain, Baxter, and Williamson herds are derived
for the most part from my own observations.
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The individual herds are discussed below,

Convict Creek kerd —The porthernmost, the Convict Creck herd,
ranges on the headquarters of Convict and McGee crecks, Beports of
sheep there have been few and I did not have time to cover the area. The
animals are evidently isolated from the other herds to the south by a 35-
mile gap, though it is possible that individual sheep may span this. Evi-
dence of wide wandering is suggested by a report in 1947 of two rams
seen by cattlemen 10 miles to the west on "Pincushion Peak."

The latest account of sheep in this berd is given by Dick Reese, Los
Angeles attorney, who reports that he saw a band of 15 at upper Hilton
Lake in August, 1948. This information coupled with reports of past
years (table 1) points to a small but fairly stable population.

Birck Mowmlain kerd —This herd 4 found twenty miles to the south
of the Convict Creek range. My best evidence of the presence of sheep
around Birch Mountain was personal observation of tracks made by a
band of six ewes and lambs at an elevation of 13,200 feet on the east side
of The Thumb, In former vears Morman Clyde has seen bighorn in this
area and he also hns found their sign. There {3 an outside possibility. that
these observations are of animals that have wandered north from Taboose
Paze. However, it is my belief that a separate berd resides here, The
paucity of evidence indicates o small population.

There are no records of occurrence between Tinemaha Creek and Ta-
boose Pass, four miles to the south: The area occupied seems to be be-
tween the South Fork of Blg Pine Creek and Tinemaha Creck.

Mount Baxter herd.~This is the largest and best known herd in the
Sierra Nevada, The sheep are concentrated mainly between Sawmill
Creck and the South Fork of Oak Creek. Bands are most commaonly seen
at the head of Thibant Creek and along the trail ming over Baxter Pass
af the head of the North Fork of Ouak Creek. These localities are the most
frecueented by humans in the range of this herd, the former being favored
by local deer hunters and the latter belng used extensively by pack parties
entering Kings Canvon National Park.

I observed bands of sheep on Baxter, on the ridge from there to Peak
12411 and on Diamond Peak (see table 4). T found abundant sign at
all these localities as well as on the crest north and south of Baxter,
on the ridges running northwest to Peak 12,329 and northeast to Peak
12,411, and in the basins to northwest and southeast. There was abun-
dant sign at the heads of Thibaut Creek. The Baxter Pass area, on the
creat midway between Peak 12,206 and Peak 13,051, was heavily trailed.
Sign was heavy from there northeast toward Peak 10,643, There was



THE SIERRA NEVADA BIGHORY 41

sign on the crest between Dinmond and Black Mountain, and the ridge
from Black Mountain northeast to Peak 12 617 was beavily used. Big-
horn had been on the crest south of Black Mountain and on the ridge
sast bo Peak 12,710, The plateay oorthwest of Gould was heavily tracked.

To the north, between Baxter and Taboose Fass, fewer sheep occur.
For the most part the slopes there are of gentler nature and are used more
by cheer in croasing the crest than by sheep. The only sign I found along
the crest in this entire section was probable tracks of a few sheep on
Goodale Mountain, on the ridge sast to Peak 11,764 and on the crest
one-half mile north of Colosseam Mountain,

At times, bighorn are seen well west of the crest here, One account s
given by George Parker, packer on the South Fork of Oak Creek, who
reported seeing a band of fourteen on the John Muir Trail one mile west
af it junction with the Sowmill Pass Trail in the summer of 1944 or
1945, The sheep were coming from the country around the White Fork
of Woods Creck and were headed for the ridge that runs south and east
of Peak 11,243. T saw considerable sipn along this ridge, from Peak
12,329 to Baxter, showing that bighom regolarly range on it Melson
Murdock, Kings Canyon Park ranger, told of unconfirmed reports of
aheep having been seen in the country around Mounis Clarence King
and Gardiner by mountain climbers in the summer of 1947,

The wide canyon of Independence Creck and the continuoss homan
use of the treail from the pack stations at Onion Valley over the crest at
Eearsarge Pass seem bo Umit movement of sheep Lo the south, With the
exception of wandering rams, the sheep of the Baxter berd range no far-
ther in this direction than Mount Gould, which s just north of Kearsarge
Pass.

Mount Willizmson kevd —This is the secomnd largest herd. It ranges
between Pinyon Cresk and Mount Bussell. T found sheep to be relatively
common throughout this entire region except at the extreme northerly
and ssutherly Umits, Single wandering rams are s2en on occasion between
Pinyon and Gould, and between Bussell and Langley, the northern limit
of the next herd (o the south.

The northernmost evidence of bighorn that 1 found was just north of
Peak 12,910, The platéau north of Mount Bradley was heavily used and
sign extended down through the chutes and ridges on the west side of
the crest. There was sign out on the ridge east of Bradley toward Peak
11,251, on the southeast face of Bradley and along the crest south to
Junction Pass, The slopes at the heads of Symmes Creek evidenced con-
tinpal use. There wis sign all about Mount Keith and Junction Pass,
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The area about Williamson, including Williamson Creek, Bairs Creek,
and George Creek drainages, ks especially favored by the sheep. Much
broken and extremely rugged térrain occurs in this area. Each of the
three times that 1 was in the country at the head of George Creek T saw
sheep.

I found sign on Tunnabora Peak, on the plateau to northeast, and
south along the crest to Mount Carillon. There were & few beds high an
the south side of Russell,

A few unconfirmed accounts indicate that wandering rams occur on
occasion on the Kings-Kern Divide,

At the southern end of this range Looe Pine Creek forms a partial
barrier similar to that formed by Independence Creek, South of there,
again, only individual sheep are seen.

Mowni Langley herd —The range of this herd, the most southerly
population of Sierra bighorn, lies between Langley, or Tutile Creek, and
Monache Mesdows, Sheep range mainly on the eastern slopes, but they
also are regularly found on rocky outcrops throughout the low country
west of the crest. At times they wander many miles to the southwest and
appear low. on the western slope of the Sierra Nevada, as at Glennville,
Urwing to the les rugged nature of the country to the south of Langley,
the population of sheep is sparser there than to the north.

Between Langley and Russell there is a large gip in the Sierma sheep
population, in which individuals are seen only occasionally. In Septem-
ber of 1943 Clyde saw what he believed to be sheep tracks and droppings
on the southeast slope of Irvine. He had no time to examine the sign
clossly and s0 could make only 2 passing observation, There are a few
accounts in past years of sheep or sign having been encountered at the
heads of Rock Creek and the South and Middle Forks of Lone Pine
Creek, and about Mount Hitchoock, but these indicate wandering bands
or individuals rather than residents. In my field work T found no sheep
sign whatever between Russell and Langley. A possible reason for this
hiatus in the range is the sparseness of the vegetation in the area. The
alpine plnteaus along this ssction of the crest support very little vegeta-
thon in comparison with similar areas to the north and south.

Sign waz abundnnt all around Langley, but particularly on the south
and southeast slopes, T ohserved a band on the plateau ot the southeast
baze of the mountaln (table 4, There wis sign down to Army Pass and
along the ridge to the southeast toward Peak 12,819,

Monache Meadows are evidently the southernmost limit of the regular
range of the Langley herd.
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Population trend —On the basis of these obeervations 1 estimate the
total population o be 390 sheep. In past years there have besn several
other estimates of numbers made, In 1931 Ed Ober, State Game Warden
in Independence for many years, extimated that there were 200 Sierra
gheep, The 1940 Fish and Game Feport of the Inyo National Forest esti-
mated 140, The data on bighorn were aceuired incidentally during a
deer census. In an article published in the San Francisco News in 1941,
the 17, 5. Fish and Wildlife Service estimated 360, In a letter written to
R. T. Orr in 1944, Norman Clyde estimated 75-100 for that year. These
figures all resulted from random or incomplete observations, For this
reason, amd since they are at such variance, they cannot be used for
direct comparison. Nonetheless, the fact that my figure is appreciably
higher than most of the others would suggest & possible upturn in the
population trend, This supposition is strengthened by data en survival
to be presented below. Tentatively T am of the opinion that the low
paint has been passed and that with proper protection and monpgement
the Sierra bighom can be restored, if not to former numbers, at least to
g safe and permanent population.

Otker sheep in the Sierra Nevada —From Olancha Creek to the south-
ern end of the Sierra Nevada at Tehochapi, Kern County, bigharn are
seen from time to time in various widely separated places along the east-
ern slope—praobably being Nelson sheep that have wandered wost from
the desert ranges. The possibility of a cemnpont herd’s now beine in the
Piute Ridge area of Tuolumne County has already been discussed,

TERRATN

The nature of the terrain in the ranges of the four most northerly herds
is very similar, consisting of the rugged alpine peaks ranging between
elevations of 12,000 and 14,495 feet which form the crest of the Sierrn
Newvadn and of the precipitons and broken, arid, eastern slope that de-
scends 7,000-10,000 fect to Owens Valley (fgures 4 and 5),

The portion of the crest along which the Langley herd ranges 18 of
gentler topography {figure 5). Here only a few peaks reach above timber-
lime, which is at about 11,400 fect, These are grouped in the northern
part of the range. Olancha Peak is 12,135 feet and stands by itsell many
mile: snuth of any other alpineg peaks. Tmmediately south of it the moun-
tains drop to elevations of 8,000 to 10,000 feet, well below timberline.
The country to the west of the crest here is made up of Inrge meadows
and timbered country, only scattered portions of it being suitable for
sheep.



L SIERRA CLUB BULLETIN

CLIMATE

The climate of the eastern alope s much more arid than that of the west-
ern. The average annual precipitation at South Lake, Inyo County, at
0,700 fect on the eastern slope, wns 18,15 inches for the period between
1927 and 1941, according to data in the 1941 Yearbook of Agriculture.
Independence, at an elevation of 4,000 feet in Owens Valley, received
an average of 4,49 inches per year between 1901 and 1941, By compari-
son, Huntington Lake, Fresno County, on the western slope nearly due
west of South Lake at an elevation of 7,000 feet, recoived a yearly aver-
age of 2032 inches between 1918 and 1941, When these figures are com-
pared; the effect of the intervening high country on precipitation can
readily be seen,

Mozt of the annunl precipitation comes as snow between November
&nd March, Usually this has meltéd from the peaks by the middle of July.

VeseraTion

The lower eastern slope of the Sierra Nevada, which begins at about
6,000 feet, is characterized by an arid type of vegetation. Rabbit brush
(Chrysothaminies £p. ), sage (Artemisia gp.), deer brush {(Ceamothur sp.),
manzanita [ Arctostaphvlos sp.), chinquapin (Castame prfs sem perafrens)
and pinyon pine (P cembroides var. monoplwlla) are typical of the
ridges. In the bottoms of the steep canyons specles of a more mesophytic
nature, such as fir {Abes 5p.), aak (Owercis sp.) and willow {Salir sp.),
occur. At higher altitudes open stands of foxtail pine [ Plews belfourioes)
and Jeffrey pine (Pinus powderosa var. jefirewi) are found where they
can form among the granite rocks. Above 11400 feet, which Iz about
the elevation of timberline, there are many species of small alpine forbs
and grasses, These will be discussed in greater detail in the section on

food habits. SeazomaL Raxoes

In the spring, summer, and fall sheep are found anywhere on the east
slope and crest, the concentration being on the higher areas (figure 7).

The first heavy snowstorms, which usually come late in November or
Diecember, foree most of the sheep to the lower slopes of the cast side.
Sheep that have been wandering west of the crest either return to the
castern slopes by this time or run the danger of being trapped in the
western slope's deep snows, the primary factor Umiting the occurrence of
bighorn there.

Between storms, when the snow has blown from the ridges amd alpine
plateass and kas melted to some degree from the southern exposures
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{figure 6) many of the sheep return temporarily to the higher altitudes.
When another storm hits they descend to the lower slopes again, It is
believed ihat a certain number of bighorna remain on high windswept
areas all winter long. During winters of heavy soow, shsep ire commonly
found on the slopes just above the pledmont pliin of Owens Valley. Such
periods as thess, when the greater numbser of the shéep are concentrated
in 3 narrow belt at the foot of the mountaing, were foand by E. L. Shellen-
barger, former ranger on the Inyo National Forest, to be the most favor-
able for census purposes, In the spring the concentration shifts and
sprends itself over a greater area as the higher slopes become uncovered.

LIFE HISTORY

PHYBICAL CHARACTERIRTICS

Coloration.—Three or four distinct color patterns and several less dis-
tinct ones may be represented in large bands. These patterns vary from
& solid shade over the entire body to different combinations of dark and
light on such regions as the shoulders, legs, dorsal line, and onderparts.

Rams aiter the second or third year are uniformly dork. Mo adult
ravmes of 4 light shade were seen, Ewes and young rams are genesally paler
but some individuals are of as dark a brown as the adult rams. According
to Parker, young lambs are white, Older lambs that T observed were
lighter than the ewes and probably remain so until grown. Most indi-
viduals, including newborn lambs, have light rump patches and muszlss
which contrast with the general body color.

Some Individunls hove a dark dorsal stripe which bisects the rump
patch. The tail is centered in the rump patch as a dark dot on those lack-
ing the stripe.

Horns~It was noted on November 7 that the lambs of the year, then
wbout six months old, showed black stubs of horns, Sex could not be de-
termined by the horns in this age group nor in that of the yearlings. On
animals older than two years the distinctive sexual bimorphism of the
homa is evident. Horn development in bighorn sheep is discussed at
length by Cowan (1940).

Horn tips of some bighorn rams are broken off or broomed, but in the
Sierra rams they are mostly entire, Ober (1931) believes that the Nelson
rams break thelr lorn tips by digging among the rocks for roots, though
be gives no information in support of the statement., 1 found no evidence
that Sierva rams ever use their horns in digging. Other suggested explana-
tions for brooming—combat, deliberate chipping because of interference
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with vision, and accidental wear-off (Seton, 1929; Cowan, 1940)}—do
pot explain the lack of it in the Sigrra rams,

The horn tips are wsed by both sexes in scratching, as also are the hind
feet.

Hootes.—The hooves of mountain sheep are especially adapted for a
rocky habitat, The posterior half of each toe Is formed into a rounded,
rubbery pad that readily grips rock. The toes are independently movable
50 that the hoof conforms equally well to flat or sloping surfaces, On

TAELE 2
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steep, sandy mountainsides tracks with tbhe two halves separated an inch
or more arg often seen. The forefect of sheep are larger than the hindfect
and leave correspondingly larger tracks (see figure 8).

Size,—Adult rams are much larger in all dimensions than adult ewes
or young rams. By comparisen, a two-year-old ram appears to an aduolt
ram s a six-month-old lamb appears to an adult ewe.

Measurements and weights of four shesp collected near Baxter in 1911
by Carr for the Muséum of Vertebrate Zotlogy are given in table 2.

The maximum weight attained is not koown, Canadian rams are known
to excesd 300 pounds (Seton, 1929) but it is not known that Slerra rams

ever become &0 large. PP

Fizion~The acuteness of the vision of bighorns is indicated by the fol-
lowing experience. A band that I startled near Baxter traveled rapidly
to a ridge of black rock one air-dine mile away. As they appeared light
against the dark backpground it was possible to pick them out with the
naked eye as small dots, when I knew exactly where they were, Through
the eight-power hinocular i1 was evident that several still were interested
in me a8 they could be seen (o stand and stare in my direction for several
geconds ot & tme, There wos no doubt that they could see me agninst
rock of a shade similur to that of my clothing. Whenever [ moved several
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individunls would raise their heads and look toward me, Conaldering the
readiness of their response § believed that their unaided vision was nearly
equal to mine with the aid of the binocular,

Vision appears to be the sense most relied upon for safety, as the stimu-
Ius of & moving object was found most often to precipitate flight.

Hearing —There was little opportunity to make any absolute deter-
mination of hearing ability, On one occasion several sheep, bedded 100
yards away across a running brook, responded to the snapping of twigs
by suddenly jumping up. Fluctuating air currents in mountainous regions
cause sounds to be carried in an uncertain manner. Often a band of sheep
can be closcly approached with considerable noise when their vision is
blocked, apparently because the sounds made do not reach them. Near-by
disturbances, such as rock slides, will atiract the attention of sheep and
may stimulate flight. Distant slides, however, do not atiract noticeable
attention. Repetitive nolses, as caused by a person traversing a talus
slope, will cause suspicion, bowever, and sometimes even flight. On one
occasion & four-engined airplane flew high over a feeding band; a few
sheep that were feeding looked up momentarily but none of those bedded
paid any attention to it.

Smell ~My scent, carried to a band 100 yards away, aroused unensi-
ness but was not enough in itself to cause any great alarm. At the same
distance the sight of a moving object would have put the sheep to flight.
It does not appear that scent is relied upon to any great extent. During
the rutting season, the scent emitted by the ewes in heat stimulates the

rams to mating fervor. e

Mule deer occur over most of the mountnin-sheep range in the Sierra
Newnda with the exception of the extremie alpine regions. The highest
elevition at which 1 encountered deer sign was at 12,200 feet, or 1,000
feet above timberline. {Jules Eichorn reports 13,000 feet on Thunder
Mountain in July, 1945.) They travel somewhat higher than this when
crossing the crest in certain places, In view of the coexistence of the two
animals an analysis of sign of each will be made,

Tracks —Figures 810 show typical bighorn tracks in mud and snow.
In general sheep tracks are larger in width and length than deer tracks.
The two halves are separated anteriorly and the track appears blunt and
sqquared off rather than pointed as in most deer, There is a marked oone
in the center of the track corresponding to the interdor curves of each
half. On favorahle =0l the rubbery pad on the posterior portion of each
half leaves a definite rounded depression not found in deer trocks The
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posterior end of the track appesrs squared off, with less of an indenta-
tion between the ends of the two halves, Identification is difficult when
large deer leave split but indistinct trocks on sandy areas. Such tracks
usaally may be identified by considering differcnces betwesn normal
strides of deer amd sheep. Sheep, having shorier legs, have shorter sirides.
Furthermore they have larger hooves In comparison to leg length than do
deer, Table 3 shows average distances between tracks of sheep and deer
resulting from measurement of a serles of tracks of five adalt deer and of
27 adult sheep, The arithmetic means and medians are identical when
computed to the nearest inch; the values are given merely as averages,

A track interval-track lepgth ratio resulting from messurements of
tracks of four adult deer and four-adult sheep is: sheen, 6:1; deer, 9.5:1.

TABLE 3

Avoiact DiEmance BErwEEN Tracxs or Sarer asp Demn
—_— =

Sheep Deeer
Sets af tmcks a7 5
Range of Infervali botwesn tmcks BI=19" 18=24"
Averagr Inierval 18" n*
A track-interval to tmck- resufling from measoremends of tracks of
toer adule dﬂrl-nd:nl four utlhfnlluiﬂlwl shaep, 671 ; deer, 5.5:1,

Trafls —Certain routes used extensively by bighorn, such as those
leading to watering spoiz and to sali licks, become henvily trailed, the
trails being well defined and visible for long distances. Trails develop
readily in sand but are also found across slopes of small talus, A series of
trails one foot wide was noted across such a slope near Baxter Pass, at
the head of the North Fork of Oak Creek. The larger rocks had been
tumbled to the side with time so that pathways of small stones cemained.
These had been shifted and rolled so that a fairly fiat 2urface resulted.

Horse trails are readily utilized by sheep where they are available.
Along some, such as the one over Baxter Pass, sheep or their fresh sipn
are commonly encountered.

Sheep trails run through rocky areas more commonly than do those of
deer, but where the two species occur together they use each other’s trails.

Droppingr—In areas where deer and bighorn oceur together T know
of no method by which their droppings can consistently be told apart. On
the average, sheep pellets have a tadled, chocolate-drop form, while those
of deer appear longer, more tubular and tend to be rounded on both ends.
However, there is considerable variation and overlapping in the peflets
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of sheep and decr, and appearance alone is unreliable in identifcation,
Fresh droppings of both are similar in color, being dark brown to black.

Sheep droppings are generally deposited singly but they may be
dropped in tight clusters depending upon the forage and the condition
of the animal, When deposited ina cluster, each pellet is fattened and
containg much more material than one voided singly, Lamb droppings
over the first summer are considerably smaller than are those of adults.
Pibes of these at bed arcas give an indication of the number of lambs in
the band when nn estimate of numbers by groups of beds is made.

Sheep droppings characteristically have hard, external envelopes. When
the pellets are freshly voided this envelape is maist, but it soon dries to
& hard, claylike consistency. The interiors of the droppings are not notice-
ahly moist even when fresh, and the urine is thick and concentrated, both
ol which indicate molsture conssrvation by the body.

Frds.—Sheep beds are oval depressions, about two feet long by one and
one-half feet wide, pawed oot by the animals for resting or sleeping pur-
poses (see figure 10). Loose surface rock is cleared from the spot and
hollow ks made by several swipes of a forefoot. On sandy prounsd sheep
may le anywhere without bothering to make a bed,

Beds vary in depth from & few inches to well over a foot, depending
upon the nature of the surface material and upon the numbser of times
that each has been used, Generally a bed iz pawed out each time a sheep
liea down, but often an old bed from some years past is used. Dld beds
are oiten pawed deeper before being used again, sometimes atiaining a
depth of eightesn inches or more.

When lying down after o brief rise; o sheep may make a new bed a
few feet away from the old one or it may resettle in the same one, The
number of piles of fresh droppings at & bed is an indication of the length
of time that it has been used by an animal. Though sheep void several
times a day no absolute figure is available,

Diuring the day, beds are made at random wherever the sheep may be
feeding. They are always made in the open, though not necessarily at a
place affording a view of the surrounding country, At night a spot among,
or near, rugged chuted cliffs is chosen for the bedding area. The same
région may be used on several successive nights, though not necessarily
the same bods.

Where deer and sheep occur topether and other siym is lacking, the
identity of a bed ean often be told by its location. Theer generally bed
under trees or in brishy arees that afford seclusion while sheep generally

bed on open slopes.
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Feeding sign—On areas of loose soll, sheep paw up many of the plants
that they feed on, leaving conspicucus pits. Fragments of roots and {oliar
parts are often Left in the pits or arpund their edpes. Such sign is charac-
teristic of sheep and is readily attributable to them., Marmots often leave
sicnilar slgn, but this is identifiable by the presence of scratch marks.

Baxnps

Composition.—During the greater part of the year, most rams two years
old or mare run independently of the ewes, yearlings, and lambs. They
may roam alone of in bands up to ten or more, The largest ram band that
I have beard of was one of 12 seen on October 3, 1948, on Sawmill Pass
by Dick Squires, of Independence. Though not certain that all 12 were
ruma, he gtated that most of them were and that no lambs were present.
O September 29, 1948, 1 ohserved a band of seven rams on the south
side of Langley, OF these one wos no older than three years, one was
ahout five, bwo were between five and seven amd thees were seven o over,
Rams are most frequently seen slngly or In groups ol two or three, how-
BVET.

During the year, rams frequently encounter ewe bands and often run
with them for short periods, In the late fall the rams Join the ewes for
the rutting season, When this is completed they band up separately again,

Bands of ewes, yearlings and lambs commonty vary in number from
5 to 15. Bands larger than 15 frequently are seen, especially during the
winter, A few rams are nearly always present in these. T have found no
substantiated accounts of bands larger than 34 Individuals, Griggs re-
ports having seen one of this size southesst of Black Mountaln in the
summer of 1940, and H. V. Hagoe, Hunter and Trapper, Californin
Diivision of Fish and Game at Bishop, reports having scen one of about
thiz size at the mouth of Sawmill Creek Canyon in the winter of either
1845 or 1945,

Yearling rams leave the ewes during their second year and join the
older rams, 1 ohserved their behavior preliminary to this departure at
the head of George Creek on September 6 and 7. Increased interest was
taken in adult rams by a yearling which was a member of a ewe hand
of 14, On the first day the yearling joined two rams, estimated to be two
and three years old, which appeared near by, Late in the afternoon, when
the ewes were moving toward a night bedding place, the yearling refjoined
them. On the following morning, he immedintely went to ooe of the two
rams and fed in his company during the rest of the day. Though both
rams remained with the ewes during this entire day, it appeared evident
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from the actions of the yearling that he was approaching the time when
be would depart from the ewe band.

Sex ond age ratiog—Datn accumulated on sex and age compositions
of bands observed during the field work are given in table 4.

TABLE 4
InerrmnoAL Sweer Oeisuves 50 1048
Dete Lacality S i PETER. S Y
July22  Mount Bavter 1 £ S 5 07
Aug. 10 THamusil Peak 5 5
Hepe. 29 Mount Langley i ¥
Mowv. 8 Grorge Creek i X | &
MNow. 7 George Creek 3 I fi 4 ] 1%
Total 10 L] 14 @ it 5
Approvimate
Percrniners 1] 40 18 it 3 108

There were 103 sheep actually seen; elimination of all possible chances
of duplication, however, reduces the total to 54, The numbser of adult rams
Been in comparizon with adult ewes does not necessarily reflect the true
$£x ratio in the Sierra sheep population. Spencer (1941} and Pulling
(1945} found the sex ratio in Rocky Mountaln and Nelson sheep, respec-
tively, to be 100: 100, There is no reason to believe that the situation with
the Sierra sheep is any different. A possible explanation for the unbal-
anced ratio in my observations is that the rams run alone, or in small
bands as compared to the ewes, and therefore are more easily missed by
an observer concentrating in ancas where sign is most abmmdant.

The data in table 4 give a lamb-ewe ratio of 50: 100, This includes all
ewes—old, breeding, and half of the yearlings.

Bighorn ewes are believed to breed at the age of two years hy some
writers { Seton, 1929; Frakes, 1907) and at three years by others { Spen-
cer, 1943; Allen, 1939}, Very old ewes probably do not bear lambs
(Mills, 1937; Davis, 1938). If the old and yearling ewes are left out and
the rest taken as hreeding ewes, a lamb-breeding ewe ratio of 80:100 re-
sults. Considering that lambs are normally born singly, since no twins
were seen, this ratio indicates that 30 per cent of possible reproduction
was realized in 1948, Survival of lambs over the first winter is Indicated
by the vearling-lamb ratio of 80: 100, Since breeding conditions over the
last several yvears probably have been favorable, it s assumed that the
lamb crop of 1947 was roaghly equal to that of 1048, This ratio indicates
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that of 100 lambs, B0 lived through the first winter—ceriainly an ade-
guate rate of survival. Considering other populations of bighorn similacly
analyzed (Mills, 1937; Davis, 1938; Murie, 1940; Cowan, 1945, 1946)
these fipures point to a probable increase in numbers of the Sierra sheep
in 1948. Whether this was merely the result of an especially favorable
year or whether it reflects a real upward trend in the population, as sug-
gested above, cannot be determined with the data at hand,

Specificity of bandy—Observation of bands on Baxter and at the head
of George Creek on successive days indicates that shifts In numbers and
individuals of a band occur from day to day. On July 22 on Baxter 1
saw o band of 17 sheep—7 ewes, 5 yearlings, and 5 lambs. On the 25d
there were only 11—5 ewes, 4 lambs, and 2 undetermined. On the 24th,
the wmumber was still 11. The larger band may have consisted of two
smaller bands which fed together for a short time, or a small band may
have split off.

The band of 7 ewes, 2 vearlings, and 5 lambs seen on the morming of
September 6 at the head of George Creek was joined during the day by
2 young rams. In the évening, just before nightfall, one of the rams went
off alone and the band separated with considerable shifting and changing
of minds into groups of 7 and 8. Next morning a group of 7 was found
on the same plateau. By noon, ¥ more arrived, including a ram. By mid-
afternoon, there were 17—1 ram, 8 ewes, 2 yearlings, and 6 lambs;—
and by nightiall there were 20, 3 unidentified sheep having appeared. In
the same area on November 7 a band of 18—2 rams, B ewes, 4 yearlings;
and 4 Inmbs—was seen, During the day a third ram joined the band, On
the preceding day a single ewe and a band of 3 ewes and 2 lambs had
been ssen only a few miles away.

It = obwvious from these scattered observations that continual inter-
change of individunls is normal between bands and that therefore x band
eannot be considencd to be a fixed unit. Tt is belisved that ewes change
their home range little though they shift between bands, Rams are prone
to wander, however, and are often found many miles outside the limits
of the herd ranges. They span the gaps that separate the berds with regu-
larity, except perhaps the gap between the Convict Creck and the Birch
Mountain herds.

Leadership.—Ewe bands are generally Jed by an old, lambless ewe.
When on a feeding area, he often fesds and beds away from the rest of
the sheep and spends much more time looking about than do the others.
When she decides to move any distance the rest of the hand generally
follows along. When traveling, most of the members form a close-knit
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group, often in file lormation, 8o that the exact roote taken by the lead
ewe is followed by them, The lead ewe feads along as do the others and
though she is followed by them there is no visible sign of command. There
are always two or three individuals that travel independently, choosing
their own routes. While for the longer movwves it can be determined that
one ewe is the leader, for the shorter moves often the first shesp to move
of Lo deviate is the one that is followed.

Lanes

Development —Allen (1939) found the gestation period of bighorn sheep
to be about 180 days, As the Sierra sheep were observed Lo begin the rut
in November, parturition for them is placed in the months of May and
June. Mo twina were seen.

Lambs were first observed on July 22, at which time they were about
2 months old and quite small. At an age of about 3% months they were
approximately one-balf the size of their mothers, At 5319 months they
had small horns 2-3 inches long but were =till noticenbly smaller than the
vearlings. Tt i& apparent that growth throogh the first summer is rapid.

Nursing —The lambs observed on July 22, at an age of about 2
months, fed on vegetation in the same manner and as avidly as did the
adults. During a period of 4 hours the 5 lambs present in this band were
gten fo nurse a total of four times. Two of these nursings were for a
pericd of only a few seconds, while the other two were for somewhat
longer periods. On September 6 and 7, at an age of about 3% months,
the lambs had practically ceased nursing. Of the 5 and 6 lambs kept under
observation during these respective davs, only two attempds to nurse
were observed, One of the lambs was permitted by the ewe to nurse for
a few seconds; the other was rebuffed. Lambs were not seen again until
November 6, when they were about 574 months old. Two observed on
this date for 214 hours and 4 obeerved on November 7 for 7 howrs were
et peen to attempl to nurse,

When nursing or attempting to nurse, the lambs behave vigoronsly.
Some man and dived at the vdder from several feet awny. Some nursed
quietly while others butted the udder, with tails waggling furiously. Such
treatment does not bother the ewes. Feedings were of short duration and
were usually ended by the ewe, who would step over the lamh's head
with one hind-leg and walk off.

Play—At all ages lambs were frisky. They played with their mothers,
among themselves, or alone. As one form of group play, severnl Iambs
stood with their heads together, pushing at each other. This was kept up
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for periods of 10-15 minutes ot a time, When the band is traveling, the
lambe dash and jump about a great deal. One was seen to jump from one
large rock to another, then to make a high spring to the groumd; it then
ran a few steps, leaped into the alr in an upright position waving its fore-
begs, turned half arcund, it and sprang to another rock. A rock rofled
underfoot will often give a lamb an excuse (o dish wildly across the slope.

Play involving the mothers is the most common type. One lamb ran
close alongside its mother from behind her and suddenly dashed under
her peck. She tossed her head as the lamb continued on around to her
opposite side, still leaning into her, She then rapidly sidestepped a few
feet and left it unsupported. A few minutes later she sat on the lamb so
that it was forced to crawl out between ber hind legs. Though many
mothers engage in play with their lambs, others do not seem to respond,

There iz also play between adults, thowgh it is not 50 common as among
lambs. Such activity was noticed nvost often in the early evening, when
temperatures decreased and the sheep moved from the davtime feeding
area to the pighttime bedding area. One ewe, leading & band down a slope
at o dead run, leaped off a rock and, spinning on her hind-leet, sent uvp a
cloud of sand as she hit the sandy gravel. She then stood storkstill, as
did the others, After this brief pause the entire band dashed down the
glope, sliding, and jumping in the sand.

On several sccasions during the daytime, two o three ewes stood head
to head and pushed at each other for several minutes at a time. Often a
feeding animal butted at one which was down, causing it to jump up and
be engaged in a bout of pushing. Two sheep often stand head to tail and
nutzzie each other for several minutes at a time.

BerAvIOR

Freding.—In summer somewhat more than half of the daylight hours
are spent in feeding (table 5). For most of the day, periods when half
or more of the band is feeding average about one hour in duration. The
band as a whole moves only short distances betwesn badding periods,
though individual sheep are constantly moving when feeding. Distances
moved by a George Creek band during feeding periods on two siocessive
days ranged from 35 to 200 yards, averaging 150.

As they feed, sheep wander around or over rocks, moving about con-
siderably, Often one will be attracted by a plant five to ten feet away
and will walk rapidly over to take it. When on a favorable patch of vege-
tation, feeding may be quite deliberate, the animal standing in one spot
for severnl minutes with head down, cropping everything within reach.
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The areas grazed over during the day are usually open gravelly slopes
that support a oniform, though sparse, plant cover. Feeding is continoal
when ihe animals are moving, unless In fight, Forage plants are foumnd
between large boulders, on talus sloped, in cracks on rock beoches, on
jageed ridges, wherever there B a spol of sofl.

When feeding on sandy areas, pawing of vegetation is almost contin-
uotis. As soon Az an animal paws up and eats one plant it walks a few
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feet aml paws op another. Pawing is done with elther forefoot and sev-
eral strokes are taken on each plant. Often when a plant is dug up only
the roots are eaten. On grassy meadows pawing s not practiced, only
the foliar parts of the plants being cropped as the animal moves along.

Bedding ~—After feeding, sheep bed down to chew their cuds and rest.
When lying down they characteristically lower thelr foreparts first, then
their hindparts. Some do this slowly, making two deliberate motions,
while others do it rapidly in one. Rising is the reverse process.

The adults geneeally lie partly on one side with their legs folded back
against their bodies and with their heads held erect. At any one time all
but one or two of a band will have their heads erect. They continuously
gare about when bedded, and as they lie incing either way across the slope
all directions except that up the slope to their backs are constantly under



£ SIERRA CEUS BULLETIN

surveillance, Adults seldom relax completely during the day. When they
do it is generally in a curled up position with the bead lnid back agninst
the body. Infrequently they will stretch out full length on their sides
with their legs extended. Lambs aften liz in this position for several min-
utes, adults seldom for more than a minute, At times a sheep will rest
with the head Inid straight out. Rams often use this position, turning
their heads 5o as 1o rest one born on the ground. On one oocasion 2 num-
ber of sheep lay on the tops of large boulders.

TABLE 5
Dveanios or Davroae Fromn ase Hesosio Prasons
(T MEnstes)
Lesculliy {Brrvnd fonling getiols [ O Y ——
asd dite Cheds  Noo Ml Mir  Ave o s No Mis Mis Ave 0% das
Gearge Cr,
Segnt. & 14 4 30 1op 50 M 4 M 130 & 30
iGeerpe Cr.,
Sepl. 7 =16 3 M b5 45 A 4 M B O 4
Langley,
Sepd. 29 ¥ @ A% ¢ M ¥ I M a3 I &
George Cr.,
MNow, T (1] Bb 1 IC N - I
Averages @ M W S 11 35 %0 50

After having risen from a bed, each individual stretches thoroughly by
extending its legs and arching its back. Often it voids, then stands over
the bed locking about deliberately. This stance may be held for several
minubes before the animal moves off to feed or lies down agnin,

Above is seen the pattern of daily activity of some bands which were
continuously observed, Periods of feeding and resting alternated rather
regitlarly. These periods as measured by the behavior of fifty per cent
of each band during the extent of each observation are analyzed in
table 5.

The portions of the feeding-bedding cycles shown in the accompany-
ing chart that were not observed in entirety are not included in the com-
putations in table 5. All averages are rounded to the nearcst five-minute
interval.

Individual sheep bed and feed for shorter periods at a time than the
bamnd as n whole, Seven rams seen on Langley on September 29 bedded
for an average of 19 minutes at & time and fed for an average of 16 min-
utes; respective averages for 50 per cent of the band were 20 minutes
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and 1 hour and [0 minutes, The extremes: for individuals were: bedding,
3-51 minutes; feeding, 1-30 minutes,

The lengths of the feeding and resting periocls vary, of course, with
the type of forage, time of day, season and weather. Increased activity
was noticed in late afternoon when sheep were moving to nighttime bed-
ding areas, and at the beginning of the rutting season. At times the sheep
were still foeding when it became too dark to observe them further: at
other times they ceased feeding and trotted or ran toward a near-hy pre-
cipitous region at dusk. All feeding areas observed were open slopes or
meadows, The movements in the evening were toward clifis lined with
many arétes and chutes. It appeared that this type of area wes regularly
used for bedding at night, though no positive observations were made. T
did not find when activity began in the morning nor whether there was
activity during the night.

Reaction to humans.—When come upon suddenly, the bighorns' first
reaction is to jump up from their beds and to stare at the cause of the
disturbance. If they notice subssguent movement they will bolt; othes-
wise they continue thelr scrutiny. After a time the animals begin to mill
about slowly and will gradually drift awny, staring constantly, If an ob-
jeet such as a red bandanng iz allowed (o futter in the wind the curiosity
of the sheep will bring them closer, sometimes to within 30 feet. They ad-
vance slowly and with much pivoting about as their suspicion overcomes
their curiosity. At any sudden movement they will dash off.

Sheep are excited less by a1 man on horseback than by ane afoot and
will generally stand some distance away studying passing horsemen,

When startled into Aight sheep run for a clif or-another broken area
that is sultable for escape. When they have pot emough of such terrain
between themaelves and the source of {right they generally stop and look
hack. At times they will stop afier having run 150 yards or 80 across &
lewel areq, the distance covered sufficing for o feeling of sfety. Any fur-
ther excitation, however, will canse them to run for escape terrain. If
one member of a band becomes cxcited and bolts, the others will; too.

Near-by nolses from an unseen source cause the sheep gradually to
drift awny, as will a strange scent.

Sheep do approach close to human habitations with no sgn of fear,
though such behavior is uncommon,

Bighorn with other animals —Stub Libstrom, an old resident of In-
dependence, and also Shellenbarger and Walters report having seen
Sierra sheep running with deer herds, All accounts are of rams except
for one or two yearlings of unidentified sex.
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A Geodetic Survey employee reportedly saw a bighorn in company
with cattle on the eastern slope of the Sierra Nevada in the summer of
1948,

Aceounts of sheep in other areas running with eik (Seton, 1929), cattls,
dorsestic sheep, and goats show that such ocourrences are common. Gre-
gariousness undoubtedly leads bighorn to associate with other animals
having herd instincts.

Foon, Water axp MINERALS

Food kabits—Data on food habits were gathered by running line tran-
sects on feeding areas, analyzing droppings, by direct observation, from
a scant few literature accounts and from conversations with local resi-
dents, All plant species found to be utilized as forage are listed in table 9.
The oomenclature was confirmed by D, Carl W, Sharsmith, of Stanford
University.

Tranzects made were #ix feet wide and of lengths varying from 120-
460 fect. On all fesding arens 10 transects were made except on ares
number 1, on which five were made. For the most part, transects were
run across the slope at 30-foot intervals, though some had o be closer
together or irregularly spaced. Each clump of plants of each species was
tabolated as grazed or ungrazed, The sparseness of the alpine vepelation
madé possible securate counts of all clumps. Areas transected wers:

1} Top of Bacter, 13,100 feet

2% West end of ddge 1o enst of crest nerth of Dragen Peak, 13,900 feet.
3} Makn erest gocth of Gaald, 12 800 feet.

4) South side of JTonction Pass, 13,100 feet.

5) Top of Williamson, 14,000 feel.

&) Baslh mortheass of Bamard, 13,000 fecl.

7} Ridge southenst of Peak 13,968, 13800 feet,

8) Matesn southenst of Langley, 13400 fref.

9} Head of north fork of Symmes Creel, 9,500 fecl,

These areas exhibited such beavy sign of having been fed on by sheep
that the data gathered on them were not felt o be measurably affected by
feeding activity of deer, marmots, rabbits, or condes. At low elevations,
other than in area number 9, it was not pozsible to delimit bighorn feed-
ing areas owing to the Inck of sign left in the heavier stands of vegeta-
tion—bushes and trees with dense understories and much surface litter—
and also to the higher proportion of feeding sign left by deer.

Transect areas 1-8 were at high altitudes and were characterized by
alpine vegetation. Transect 9, however, was low on the cast slope and
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supporied a subalpine vegetation characteristic of the eastern side of the
Sierra. The data for the first eight areas are compiled in table 6 and for

the last in table 7. In this manner of presentation forage preference com-

TABLE &
Prasr Srocies ™5 Thassecrs -8 axp Rezarve Astotrit oF Use

T Tee—— ————— l——

Hoecien Compesltion  LEEENL e ek
Hulra alpida M 9% 4% B
Flemaninm ¢ersiisim i 41 L 5
Tveds ip. (a3 pypmasal i& 15 I8 4
Grasses a I8 -] 7
Eriprron . 5 i5 a &
Eriogimirm opekijnlim 10 ] 3 5
Phies dizperia 1 L 2 i
Remuncwlior esckichalrsd

Var. arymoles T b T

Caniiilris wanag T 1] 0 1
Miscellanoous 3 1 T 4

T epeesents valos lem dhan 5 gev osei, Totad ars iemmsecced, T8 198 squate fepl] per peni
potal pleets greal, 19; desilcy of veg=agion, 1 clump per 115 spanre Teet, Plasy covemgs wiamally
mlbsiatol 5l le chas | per cemi

TABLE T
Frast Srecies v TeamsecT 9, awe REnanve Amotr¥t oF Uss
=
Lo Lt ot aieaed i Seee Set
Carez comnpdontl 19% 6555 8%
Fotaia samlolinnider 53 & 3
Monardella cooralizdma
wubisp, parvifolia i3 12
Grasacs & [}
Firlogesum msdsm
war, sapligerms i
Senecly fremontil 1
F

Holedisowr dincolor
Erlppomum uvightd
WAT, pehirsSorum 1
Artemisia tridrelats L o
T sepresenis waboen bem (han . § per eesi. Tolsd sies tnosecim], 4407 mpam feel; per oemt

potal plasts grased, [0 demaliy of vegeinilon, | clump per 8.3 square font, Plant covemge vissily
estimatad a8 Jre than | per ceml.

parisons can be made between the two general zones, I these tables the
“Composition” column was computed from the total number of clumps
of all species found on all eight areas, though only ane species occurred

oo Qo
o0 oo0o o9
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on all eight. The “Individual plants gprazed” column indicates the number
of clumps of each species that were grazed in relation to the total number
of clumps of it found. The “Representation in sheep dict” columm shows
the per cent formed by each species of the total number of clumps grazed.

Bamples of piles of dropping were collected wherever encountered with
the intention that they be annlyzed for content, Each sample consisted
of six pellets, or 12 of those of lumbs. Sumples were sfored in Manila
coin envelopes bearing locality data, To make posdble identification of
plant fragments, specimens of plants possibly utilized as forage by the
sheep were collected, A tofal of 75 species representing most of the alpine
food species was oblained. A small, light plant press of ample size for
alpine collecting was made of a pulp magazine enclosed between two
pleces of plywood and compressed by two large elastic bands, After dry-
ing, the specimens were stored in envelopes,

Quantitative. evaluation of plant species in the droppings was found
possible but impracticable, Tdentification of the finely ground frapments
woild have required a thorough study of the cellular structure of each
part of ench forage species, a process too involved for the scope of this
study. A gross examination of readily identifinble material was the alter-
pative, and of the 500 samples collected 60 were 50 analyzed, The hard,
exterior coverings of all pellets of o sample were pared off and interfor
portions soaked in water in a corked shell vial for severnl hours The
material was then broken up and spread out in o petri dish and examined
onder a 12.5 power dissecting microscope. The materinl identifinble in
the droppings and the frequency of occurrence of each item is listed in
table 8.

Fragments of roots, and especially of leaves and stems were commaon
but were usunlly unidentifiable, The plant species listed were identified
solely by the presence of certain characteristic parts, such as complete
fower buds, bracts, and leaves; therefore some were possibly more com-
mon than indicated. Many of the seeds were identifiable, most of them
being sadges, The ope invertebrate found, an insect, wns undoubledly
picked wp by accident. Small rocks are commonly ingested along with
POoLs.

All plant species found to be used as forage are listed in table 9. The
various alpine and subalpine species used as forage, as determined by
the transect and pellet data, are given in Part I, These are listed in their
arder of importance as indicated by the two analyses and by observation
of comparative degree of utilization of plants of each species, Several other
species used as forage according to the Hierature, to conversations with



THE SIEREA NEVADA BIGHORN ol

local people, and to direct observation, are listed in Part IT. These are
not in order of importance as the nature of the information does not make
possibile any such relative evaluation,

Certain plants, such as Mulrea algide, foesfa samtolinoides, and foeria
grygmaea are pawed up and the roots taken. All three have a lurge tap
root, that of [. pygmaea being soft and starchy. Often when the plant is

TABLE 8

Freooexvey ar Oocoerrsce oF Itess Fouxo = 60 Deorrmie Soiries
— e}
Liem Hiirelet nl s Cherurmeradg

Sedprd TR
Eriaponim sp. 13
(ayria digyna 15
Grasses

Rumshen

Iheaba lesamomd

Silene nargrmbii

Fomwmculivs eschscholtoi
war, pxyneduy

Rechs 47

Seeds 43

Koot fmgments 4 |
Invertebrates |

hHuhh-ﬁEE

b S L U

pawed up the foliar parts are discarded, particularty with the Tverdas sp.
The foliar parts of all three plants are commonly taken, bowever, particu-
Inrly the flower heads, Ericgomum sp. and Pllox dispersa are commonly
pawed up but the roods are not taken. The pawing seems to be done only
to facilitate getting at the foliar parts, which are matlike, The other forage
species (table 9) are rarely pawed up, the felinr parts only being taken.
The flower heads of certain plants such as Memerdella edoralisnimg,
Polemonium cximigm, Carex sp. and Erigeron sp. are favored over any
other part.

I, algpida is the most common alpine forage species; it oocurs over the
entire range of the sheep, and is heavily taken. On some areas all plants
are prazed, and pawed pits 4-5 inches wide, 10-14 inches long and 3-4
inches deep are left where whole plants have been taken. Except for
Phioz dispersa, which occurs only about Langley, and Toeria pygmaes,
which occurs only from about Black Mountain south, all of the alpine
forage species are found throughout the range of the sheep, Raomusculuy
erhscholizii is a highly palatable species for these bighorn bt B is un-
common. It is found only in coal, damp spots, such as under overhanging
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boulders, and is heavily utilized wherever found, being cropped as close
to the ground as possible,

Mo evidence of feeding on brush species was encountered, though sevw-
eral species of Ribes ocourred on heavily grazed alpine areas. At lower
elevations, determination of utilization of brush species by bighorn was
impossible owing to the abundance of deer. Sheep doubtless do take some
browse on the winter range, and competition with domestic livestock
and deer may be critical there,

TABLE @
Prast SrEcam Uskn a8 Foaiss

L. Farage species im order of importance ns determined
from transects snd from dropping snalyses
1, Helsea alglds
7. Cares congdonil {and other Carex specles)
1. FPofemondum eximium
4

. fovzig paniolinoidey
5, lpesla pypmoca (and oiber slmllar specles ol Feeda)
i Cras sp.
7. Menardello odoratisima subap, parwifolia
8. Eriperon 5p.
9. Eripgowwm evalifoltvm (and ether Erlopomum specles)
10 Phiex dirperia
11. Rommeuiuy exchachofite var. prywoiun
12, Oxvria digyna
13, Draba lemmonil
T4, Sitene sargenid
IT. Additienal fomge specics
Species ]
Artemiia Iedoviciana Obeervation
wAT, imoemplo
Artemisia dracwncuioider Carr's Flald Notes
Artemids helerophylis Carr’s Fleld Notes
Ericgenum nudvm Observation
Var. dompieram
Erlogossm weightii (Hervatisn
var. subasapomm
Luptus lepidur Ohservation
Penstenion (p.7) Conversalion with
Ehellentarger
Carex eEierid Haote B Sherm
Club file, 1940
Carex phacoce phala Sharumith (1928)

Carer breweri Shareeninh (1935)
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TABLE % {comifmued )

Lenzinia pypmaca Sharasith (1938)

Drelphinium pauclZorim Shargmith {1938)

freacmrya :-mlfrrli,l'd& Shargmdth [1538)

Peniteponm senpien] Sharsmith (1918)
var, dagdd rend

Amienmaria divica or Skarmlih {1935)
alping

Waier—Springs forming the headwaters of the creeks of the eastern
slope of the Sierra Nevada and pools collecting below melting snowhanks
gupply adequate water at high elevations during the summer months,
Many of the springs dry up in the fall as the snow patches dizappear.
Water fs always available ot lower elevations, however, and early snows
oftén oocur on the alpine regions in October. Druring the winter when
Tittle free water is available it is probable that swow is eaten for molsture.

Ii s mot certain how often these gheep water, but Seton (1929 states
that Bocky Mountain bighorns drink once a day. Mo sheep were seen to
drink, though all evidence indicates that they usually do so late-in the
evening or early in the momning. On one cocasion sheep that had been
feeding for the entire day several hundred feet above and hall a mile
away from a spring suddenly ran toward 1t in the Iate afternoon, appar-
ently to drink. Darkness prevented further observation. In 1911 Carr
recorded that o band that he was following had descended from a higher
clevation to drink at a spring early in the morning.

Salf licks —Dnly one area was found that seemed to be used as a salt
lick. This iz a region of red rock on the main crest near Baxter Pass;
the locality is heavily trailed by bighorn sheep, Droppings found in this
ared contained m preponderance of red rock fragments. Though pleces of
rock commenly are taken along with roots when feeding and appear in
most droppings, the concentration of red rock in the droppings near
Baxter Pass would appear to reflect a deliberate secking of minerals.
Though this area was observed continvally for a pericd of four days, no
sheep were seen on it. Parker, however, states that he often sees sheep
bedded there in the red rock.

Marmvo Szasow

Dhration.—Om November 7 mating activity was observed. At this time
neither rams nor ewes responded completely, however. It was believed
that the rut would not be well started for another few days. On Novem-
ber 21, the next date of ohservation, the rut was in full swing. I the
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five-week mating season that Spencer (1943) found o be normal for
the Colorado bighorn is also normal for the Sierra bighorn, then the rut
for them would be over by the middle of December.

Mating bekavior—0n Movember 7 observations were made on o hapd
of 3 rams, B ewes, 4 yearlings, and 4 lambas during the beginning of the
mating season, The rams did little feeding during the day, spending most
of the time bothering the ewes. The increased activity of the band as a
whole is shown on page 55.

Two of the eight ewes appeared to be in heat, One or another of these
wiis almost constantly being pursued by a ram. The rams assumed a
characteristic posture when in porsuit of a ewe, with the peck out-
siretched, the mose Beld straight ahead and the head being tiied con-
timually from side to side. The rams did not look where they stepped
and often stumbled over grass hummocks, at times procesding for & step
or two on their knees before regaining their fect. They often dashed
through the rest of the band, knocking aside individuals that did not
move out of their way.

At times while feedfing a ram would suddenly receive the scent of one
of the ewes; his head would snap up and he would trot off with nose out-
stretehed, smelling each ewe until he located the one that he was after.
The ewes would generally trot off as the ram approached and attempt
to escape his altentions, At times they jumped to narrow ledges not
affording room for the rams and woold remain there until the rams moved
aff. Two or three tams were aften in pursult of one ewe ot the same time.

Omn only one occasion was actual copulation ohserved, though several
incomplete attempts were seen. The ram made wo attempls at mount-
ing the ewe before be succeeded. He made only one thrust, then dropped
back to the ground. Following this attempt the ram half-heartedly tried
twice again to mount the ewe before finally moving off. The ewe stood
the entire time with her neck outstretched and her héad lowered nearly
to the ground. From the number of unsuccessful attempts made at copu-
lation on this date, this period was considered o be preliminary to that
of full mating behavior,

Olmervations by Allen (1939) during the rutting season of bighorn
gheep in Nevadn indicate that the adult ewes separate from the band and
nre chased down by the rams, The younger sheep in the band maintain
the usual daily routine and are pejained by the ewes at the end of the
mating season, On Movember 21 further observations were made at the
head of George Creek. The only sheep seen were 8 ewe and a ram that
were together, though fresh tracks of others were everywhere,
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Earlier in the summer, on July 12, certain actions suggestive of mating
behavior were noted on the part of a yearling ram. This anlmal bothered
several of the other members of the band, including a two-month-old
lamb, by repeatedly attempting to mount them. He was persistent and
butted at the others when they pivoted away from him.

Fighting ~There were two rams present in the band ohserved on No-
vember 7 when it was first sighted. These spent most of their time chasing
the ewes and little antaponism was noticed between them. As soon &8 a
third ram appeared the two already present transferred considerable
attention from the ewes to him ond to each other. The third ram was
the same size as the larger of the other two and was continually being
maolested by one or both of them. Hostility followed a definite pattern.
One ram would approach another and stand alongside him so that each
stood facing the other's tafl. In this peston the aggressor would kick
with rapid, repetitive wpward strokes of his near forefoot at the other's
genitals. The shafr of the foreleg was used for striking, the hoof extend-
ing between and well beyond the other’s hind legs. Often the other of
the two originally with the hand simultansously approached the new-
comer from the rear and kicked him from that position. During many
of these encounters the one malested remnined passive and evidenced no
sipn of discomfort. After severnl seconds of such treatment be would
siroll off and begin to feed, Tt was obwvious that his combative responses
were nol being sufficiently arowsed, Kicking from the broadside stance
occurred each time that two of the rams met. Tt was the only sign of
aggression demonstrated between the original two rams. These two often
icked at ench other's sides after having been kicking each other, This
behavior never included the third ram. As the newcomer began to show
interest in the ewes, the pitch of the hostility agninst him increased. On
one occazion he was butted on the back of his head by the larger of the
other two as they both were smeclling the same ewe. The first sigm of
combative response by the third ram occorred shortly after this incident
at a ime when all three were in pursait of one ewe. All suddenly stoqped,
with the two Inrger ones facing head to hesd from a couple of paces
apart. With no preliminnry actions they suddenly honged at each other
and crashed head on. As they recoiled the younger one lunged at the new-
comer and met him head on in the same fashion. From then on for the
rest of the dav clashes were froquent, sometimes between two and some=
times involving all three. Tt did not appear that the original two battled

each other, though identity of the larger rams may easily have been
confused during the observations.
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The reports were beard clearly from a distance of thres-gquarters of a
mdle, After hitting, the two would stand as they recolled with their heads
down and together for several seconds. Each would finally take a step
backvrard, sometimes immediately to hit again, Often at the report of a
callision the ram not involved would whirl about wherever he was and
dash over to the scene. In bouts involving all three, two collisions oc-
curred in rapid succession, one ram belng hit by the third a5 he recoilsd
from hitting the first, The one hit twice was always able to recover his
balance during the short interval, however.

Fighting of a more violent nature was witnessed between thres rams
by Grigrs on October 15, 1942, at the head of the North Fork of Oak
Creek. He described the action as follows: "Two would stand apart
pawing the ground for o time while the third looked on, They would
suddenly whirl toward each other, raise op on their hind legs and paw
the air with their forelegs for a bit. Then they would drop to all four
feet, pauze an instant seeming to get 2o, then leap at each other across
the few intervening feet and ram bead on, just once, Then they backed
off, turned away from each other and commenced to paw the ground
again,” These clashes occurred every five minutes or less during a period
of 30 minutes in the morning and one of 15 minutes in the aftermoomn
during which he watched them. He saw no other sheep about.

This combat may have been due to early rutting season behavior, but
the date suggests rather that it was due to other causes. Observations by
Mills {1913) and Rush {1942) on Rocky Mountain bighorn show that
fighting occurs at other tmes of the year than doring the rut.

Decoaarse Factons

As explained above, the most eritical factor affecting populations of big-
born s the survival of lambs over their first winter. The vearling-lnmb
ratio of 80:100 present in the Sierra sheep population in the summer of
1948 indicates that there was little loss of lamba over the preceding win-
ter, Ancther eritical factor is survival of new-born lamba. The 80 per cent
possible reproduction realized in 1943, as shown by the lamb-breeding
ewe matio of B0: 100 and considering the lack of twins, indicates that
there had been little loss of new-barn Inmbs, A third factor is decima-
tion in the older age classes. The occurrence of remaing of adult sheep is
the only evidence available of such mortality, Clues to the cause of death
are not often found and so it is not possible to make estimates of the

percentage of sheep so afected vearly. Factors that are known to operate
in mortality of Sierra bighorn are discussed in the following sectiona.
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Predation —Golden eaplés are found throughout the range of the
sheep. The country east of the crest, between Sawmill Pass and Langley,
a northesouth distance of about 30 miles, & hunted by &t least foar
eagles. I encountered no definite records of eagle predation in the Sierra
Nevada, though reports from other areas (Mills, 1913; Ober, 1931;
Rush, 1942; Kennedy, 1948; Miles, 1949) show that they take young
lambs oi occason and, rarely, sven yearlings:

On September 6 1 obaeerved the behnvior of an eagle toward a band of
gixteen sheep, Including fve half-grown lambs, at the head of Geosge
Creek. The eagls few 10 feet sbove the backs of the sheep as they were
feeding. Three or four looked up as it passed; the rest took no notice,
It Iit on the ground sbout 200 feet away from the band, remalned theee
for & moment, then flew to the opposite side of the band and 1it again.
It finally fAew off after another half-minute or s0, The engle definitely
was interested [n the sheep, though they showed no concern over L.

Mills (1913) and Miles (1949) describe the action of ewes of strad-
dling their lambs so that attacking eagles cannot get to them.

The high survival of lambs in 1948 and of yearlings from the 1947
breeding season would suggest that eagle predation on young animals
is not regularly severe in this sheep population.

Meunigin lions occur in this reglon in small numbers. T saw tracks of
one at a high altitude on Symmes Creek and during the feld work heard
reporis of three othérs occurring along the shetp range; no doubt there
are more. In a letter to Joseph Grinnell in 1934, M. Hall McAllister fold
of a sheep killed by a mountaln lon that was found in Independence
Creek in 1930 by Clyde. The few individuals that are present on the
Sierra highorn ranges are not believed to prey on sheep other than by
chance, Any such losses are necessarily small.

Mountain covoles are common. Sign of these aninals was found on the
highest ridges and was abundant over the entire range. None was seen
though several were heard, Sheep that are weak, snowed in, of very young
are subject to possible cayote predation; others can easily escape. Coyotes
are not considered to bave any measurable effect on numbers of Sierra
sheep under normal circumstances.

Wolverines are present but are very scarce. I tentatively identified
tracks of one near Diragon Peak and heard reports of tracks of one and
two individuals actually being seen in this general section of the Sferra
Nevada since 1946, In areas where they are common, wolverines have
been credited with occasionally killing highorn (Sheldon, 1911). They
are too scarce to affect the Sierra sheep materially, however,
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Babcats occur on the sheep range but no sign of them was noticed and
oo reports of them encountered. The only passible effect of bobcats as
predators on highorm would be chance predation on newbaorn lambs and
aon trapped or weak individeals

Ravens are common and according (o a report written by F. B. Ober-
bhansley an Yellowstone bighorn, on file at Sequola and Kings Canyon
National Park Headquarters, they are apt to be persistent in attacking
newhborn lambe. The purpose of these attacks iz apparently to pick out
the eves of the lamb., The importance of this species as a decimating
factor is considered to be negligible.

Predation is felt to be light on this population of sheep except during
abnormally unfavorable winters.

Humting —Originally the Sierra bighorns were evidently well able to
maintain their numbers in all arcas where they occurred, though they
were never as numerous s the closely related form in the Rockies
{Wheeler, 1876). Hunting by white men probably has been one chief
cause of local extinction.

In the more readily sccessible mountains of the northern part of the
range the sheep were affected enrly and drastically, Some of the Pah-Tte
Indianz had been accustomad to kill a few sheep each vear before white
men came (Muir, 1804}, but not enowgh were taken to aflect the total
nombers. Tn nddition to beiog sought as food by early mountainesrs, big-
horne were killed by sheepmen who considered them to be competitors
on domestic sheep range. On the hirh peaks of the summer range the
bighorns were comparatively safe, but when they were driven to low
elevations in winter they became wulnernble (Mulr, 1898).

In 1883 o closed semson was declared on bighorn in California. What
immediate effect this had is questionable, for they contimed to deécreass,
In the mountnin fastnesses nccupled by the sheep, pame-law enforcement
has been imperfect at best,

From time to time poaching may still occur on certain parts of the
sheep ranpge. Some cases of sheep belng mistaken for deer ocour as do
those of deliberate killing. Joseph 5. Dixon, former Regional Biologist
of the National Park Service, writea that In 1935 he found evidence of
poaching on highorn by a certain group of deer huniers who hunted in
the Baxter region each year, Carl Walters has encountered [Hegal Sierra
sheep killings, and others are known.

For the most part the country occupded by the sheep is higher than
the avernge hunter is willing to po for deer, so that the chance of acci-
deninl killing of sheep is slight. In a 1940 report on file at the Lone Pine
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Ranger Station of the Inyo National Forest, Ivan Sack states that an
average of three deer per year are killed in the Thibaut area, which is
typical bighorn country. This indicates that normal hunter activity on
the sheep range is light. Such casual poaching as occurs cannot be con-
strued 88 a Umiting factor on numbers. Steadily improving Iaw enforce-
ment has brought the illegal kill down to relatively few individuals per
year (less than annial production), hence the explanation for present
low numbers must be sought elsewhere,

Dhizeeye arid Parasiles—1n st least two localities an epidemic of scables
contracted from domestic sheep was an Important cavse of diminotion
in early years, In the 1870s the bighorn in the Eaweah Peaks area con-
tracted it and died in large nombers, according to Hopping. In 1898 or
1899 a similar situation occurred in northeastern Kern County according
to Sam Cuddeback, an old resident of the region; it is probable that this
wis a population of Nelson bighorn. In each of these areas the population
appears to have been 3o reduced by the epidemic that the few sheep left
could not survive,

No evidence of either disease or parasites has been found in recent
vears; nll sheep ohserved by me appeared to be in good condition.

In a letter to Joseph Grinnell, Febrimry 14, 1934, 5. B. Freeborn wrote
that Californin waz then free of scab as all domestic sheep were periodi-
cally cleansed by dipping. Presumably, this disease is no longer critical
in the welfare of the wild sheep.

Spareeness of the Skerra bighorn population makes abnormal infesta-
tioms of internal parasites unlikely. Walters states that he has nover seen
ticks on Sierra sheep in any numbers.

A ram pulled from the Los Angeles Aqueduoct in 1938 by Shellenbarger
died In a few days from abnormal cavses, Shortly before the animal died
one of its horn shells fell off. Tt was found that there were lnrge abscesszes
lietween each horn shell and its core. Whether this was due to a patho-
loglcal condition or whether it was the result of mechanical infury sus-
tained while in the Aqueduct or from other causes was not determined.

Dr. Carlton M. Herman, Parasitologist of the Californda Division of
Fish and Game, attempted to analyvee droppings that T had collected for
egrs and Inrvae of internal parasites. The method used was to soak the
material in water, then to examine the resulting sediment for larvae, Fol-
lowing this examination the sediment was treated with zinc sulphate in
order to increase the specific gravity of the solution 3o a5 to Aocat parnsite
egrs to the surface. Twelve of the 600 samples collected, each consisting
of gix pellets, were examined and no evidence of parasites was found. This
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does not necessarily mean that these sheep are free from infestations of
internal parasites, however. Although the droppings were [resh when col-
lected it is possible that subsequent drying destroved any evidence of
parasites. The data, though inconclusive, are negative.

In short, I find no evidence that disease and parasitez play an impor-
tant part at present in limiting the Sierra sheep population.

Domestic lvestock competition —Another factor which Dixon {1936)
believed led to decreased numbers of highom in certain localities was
range competition with domestic Hvestock, It i3 known that domestic
shespy and some catile have ranged at one time or another over a large
partion of the bighorn ranpe. Grazing control by the Forest Service amd
Park Service has eliminated much of this direct competition,

Table 10 summarizes the number of anima] months of domestic stock
grazing permitted in 1947 by the U.S. Forest Service in the country oc-
cupied by the Sierra Bighorn, This entire area B included in the Toyo
Mational Forest.

TABLE 10
Arpeay Mosres or Livestors Grirong Poesoreren oy Smees Sneee Basor o 1947
Herd mags q-u-l.clllhlh- .-LEEEL. Preiad
Convict Creek i AT e
Birch Mountain il 1,800 Jun=
ELiil Lo e meer
Baxier i 1200 Apr. 15-AMfay 11
I g10 Speing, summer, fall
Williamson vl e R R
Langley, east of crest 150 150 Spring
183 178 Summer
Langley, west of crest 9,518 —— Summier
‘Totals [[VEZL 4,018

Since 1947, permits have been cut down 40 per cent on the entire Inyvo
Forest, decreasing the number of stock allowed on the poction of the
Forest occupied by the Sierra sheep a proportional amount. The greatest
numbser of stock on this range s allowed on the portion of the Langley
herd range which Hes west of the crest. Here the stock feeds mainly on
meadows not normally used by bighorn. On all the other herd ranges,
stock are allowed only on the lower portions of the eastern slope and on
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the piedmont plain at the eastern foot of the mountains. The regions
higher an the alopes above this strip either are classified as impassable
to stock or are closed to them, The portions of bighorn range that sup-
port the majority of the sheep population—the ranges of the Baxter and
Willinmsan herds—have been subject to little domestic stock graring in
rEcenl years

During the spring, summer, and fall when stock is permitted on the
sheep ranges, most of the wild sheep are ranging at high altitudes so that
little direct competition occurs, Bighorn normally feed in rougher places
than do domestic stock, even at the lower elevations. However, past over-
grazing of bighorn winter ranges may still prechude full cccupation of the
range by the wild sheep, The grass-herh association along the eastern
glope of the Sierra has been widely replaced by shrubs es a result of earlier
overgrazing, and I suspect that the climix gross-herb flora wis far better
winter forage for bighorns. Range recovery is notoriously slow in acld
climates, and even after several decades of protection some of the winter
bighorn ranges may still be far below their original carrying capacities.
This presumned afteration of the range could effectively limit bighorn even
if it were confined only to the lower edge of the wintering ground. In
severe winters when sheep most need reserve lorage they are forced down
into the zone of past overgrazing where forage is probably the poorest,
Heavy deer populations may also be contributing to current shortages of
winter forage, Winter range conditions then may impose a fundamental
limitation on numbers. Presumably, complete protection of the whole
winter highorn range from livestock and adequate manngement of the
desr herds would permit a gradual recovery of the sheep population.

The portions of the winter range that are the most critical and that
should b reserved for the exclusive ase of the highom are the narcow
belts bordering the summer ranges along the eastern foot of the Sierra.
Stock use should be completely eliminated within at least one mile of the
bazs of the mountaine, between the South Fork of Big Pine Creek and
Olancha Creek. Certain winter concentration paints, as the mouth of
Sawmill Creel, should receive particular attention, To determine other
such arcas, particularly alang the ranges of the Convict Creek and Birch
Mountain herds, o winter survey would be necessary.

Heavy human wse.—Dizon {(1936) expressed the belief that the stead-
ily increasing number of people occupying the High Sherra in the summer
months was an impartant factor in the decrease of the Sierra highorn.
However, Lowell Sumner, Jr., and James E. Cole, Regional Biologists of
the National Park Service, have found in other areas that bighorns, when
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afforded complete protection, may accustom themeelves to human occu-
pation of their range. It is difficult to judge the real effect of human dis-
tuirbance on Sicrra bighorn populntions; certainly the effect has not been
good.

Mountain sheep are definitely wilderness game and are naturally pos-
sessed of & nervous nature, When hunting préssure s applied, even though
only slightly, this nervousness is greaily increased. When disturbance is
frequent and there is (oo little area available to afford required solitude,
the sheep are driven from the region as effectively as though they had
been killed, In some parts of the Sierra range where gheep have disap-
peared in recent years, a5 in the Humphreys Basin area, this combination
of events appears to bave been the cause of dissppearance,

Winter conditions—Casualties caused by winter conditions appear {0
be of greatest importance, with heavy snow being perhaps the chief limit-
ing factor, Observations of sheep during and after snowstorms (Muir,
1894 ; Austin, 1903; Mills, 1913) show that they huddle together in the
lee of cliffs or under Teaning, dwarfed trees for days at a time if necessary
and that few casualties ocour during such storms. However, deep, soft
snow restricts the subsequent activity of sheep and makes them vulner-
ahle to attack by predators, Most predation on adolt sheep can be attrib-
uied to their being found helpless in soft snow. The youngest and oldest
ones suffer the most fn deep snow and are most likely to perish, Snows
slictes are responsible for the deaths of some sheep, In 1916 Parker found
& large ram that had been cought in a snowshide in Charlie Canyon. Other
mishaps, such as sheep falling through snow banks and becoming bung in
bizshes by thelr horns, and one drowning in & creek after falling throogh
the ice, are reported by Griggs and Shellenbarger, respectivily,

Decreased forage supply during a hard winter accompanisd by the
necessity of increased expenditures of energy in getting about leads oot
only to deaths due primarily to the snow but also to general weakening
and subsequent moriality from miscellaneous causes. The mild winters
of the past few years have been favorable for the sheep, However, hard
winters that force the sheep down on lower ranges which have been over-
grazed by livestock and deer may canse perindic die-offs of considerabla
magnitude,

Other aceidemtis —TIn 1933 2 mummified corpse of a ram was found in
Lyell Glacier In Yosemite Mational Park, This animal had a broken neck,
believed to have been suffered in a fall some 250 years ago from the cliffs
at the head of the glacier, the fall having been caused either by a slip or
by an avalanche [Beatty, 1933).



THE SIEREA NEVADA BIGHORN i |

Focks tumbled from underfoot by bighorn sometimes precipitate large
rockslides. These may cause accidents to sheep other than the one that
mtarted the shde

The Los Angeles Aqueduct presents o special problem to bighorn at-
tempting to cross Owens Valley,

MansormENT

Whereas hunting, disease, livestock competition and human disturbance
all played & part in reducing the range and numbers of Sierra bighorns,
only the latter two seem fo present problems today. Continued protec-
tion from poaching is of course essential, but neither poaching nor diseasze
appear to be lmiting factors now.

As proviously indicated, the Inyo National Forest has made substan-
tfal reductions in livestock numbers on the east slope of the Sierra and
this should permit considerable range recovery in future years. Local
overpopulations of deer might Hkewise be reduced to accelerate TECOVELY,
a step now being contemplated by the California Division of Fish and
Game. More critical study of the sheep on their winter ranges, particularly
in hard winters, may indicate specific localities where range competition
is still limiting the bighorns, If every effort is made to restore all portions
of the range needed by sheep, some increase is certain to follow. Tt should
be repeated, however, that recovery will be slow, az is always the case on
arid ranges: hence immediate results are not to be expected. But over a
long period, the absence of livestock on the lower mountain slopes shoold
permit gradual reversion of present brushlands (Arfeminia tridentola,
etc.) back to herba and grasses which better meet the forage needs of
bighorns.

Continued mafntenance of the bighorn range as a wilderness s a prob-
Tem of even greater magnitude, Al present no developments ane contem-
pated in this region, but experience elesewhere sugrests the necessity for
constant vigilance agninst construction of roads, ski lifts, summer lodges
and even improved pack troils. Mountain wilderness is an ever shrinking
eommaodity that should be guarded in its own right. Mountaln wilderness
with bighorns is even scarcer, and deserves special priority for complete
protection.

To sum up, the Sierra bighorn is part of the arctic-alpine climax hiots
and management should consist simply of preserving that bioia.
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Last Citadel
Er PHOERE ANNE SUMNER

w [irst saw the basin on our map of the southern High Sierra,

its striking topography fired our imagination and raised & challengpe.

Remaote from any trail, apparently inaccessible from any direction, it was

bounded on three sides by a semicircular wall of glant peaks, and on the

fourth by a drop-off equally forbidding and sheer, We had long hoped o

enter this primeval area, and when last summer's High Trip brought us
near it, we ssized the chance to knapsack in.

Efght of us spent the greater part of the first day in working up over
the vast, steep felds of rock which provide natural protection for the
basin, As we traversed the seemingly endiess jumble, we became aware
of & sensation new to most of us! at a time and in a part of the world
where the opportunity to do so was rapidly vanishing, we knew that this
was the way it felt to be plopeers, bound for a land so little visited that
it was 4z if po man had come this way before.

By mid-afternoon the view behind, of wooded slopes, tall peaks, and
shadowed canyons, had receded and was forgotten. If the map was right,
we were close to cur single pofnt of entry to the basing we had climbed
to 13,000 feet and were approaching its fim. To our Teft now were the
pummils of its towering, serrated, upper wall, the westernmost of which
would soon ohacure the sun, A cloud stole briefly over a low point on the
crest, and dissolbved,

Soon afterward we stood trivmphant on the basia’s rim; far below o
Iay its rugged wilderness—barren in its upper reaches, with twisted trees
and green meadow patches farther down, its gray rocky surface broken
by small, shining lakes. But what made it all unique in our experience
was that great wall, which revealed to us no other breach. The invul-
nerability of the wall was in its beight and itz loose and treacherous
rock—rock which mountainesrs shun gladly.

An eagle circled high in the slanting light as we started down; and by
the time we had made our way, over rocks which slid with every step, to
relatively level ground, it was almost dark. As we looked around this
mountain fastness in the twilight, bunting for a place to camp, our sense
of solation and remoteness grew, There were no old campsites here, no
marks of axe or fire. There was only the murmuring of the stream, the
faint night wind, the light of the stars,
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When we awoke next morning, it seemed to us as if each separate
beauty of the High Sierra had been gathered here, to be preserved and
guarded for all time. This hidden stronghold formed a self-sustaining
world; the white snow patches where the streams were boren, the pines
and willows and soft meadow grasses watered by these streama, the litle
animals and birds protected and fed by the plants and trees—all these
things in perfect equilibrium, requiring nothing from outside their gran-
ite home except the sun which brought them warmth and light, the clouds
which brought them rain,

First reactions to this untouched loveliness retold another stary, “If
only we could live herel™ someone cried. “If only the others could see
this too!™ The fisherman mentally stocked the stream with trout; the
skiers stocked the slopes with down-mountain courses. Dut to such
thoughts the basin and jts living things had answers. We sensed these
angwers as our feet pushed through the waving meadow grass, untrampled
since time began, and we thought of other meadows we had known; as
we walked through clumps of giant foxtail pines, unblazed or thinned by
man, blackened only where lightning had strick; as we picked our way
along the stream bank and shining lakes, past waters as clear and pure
as they had been a thousand years ago; as we watched a cony busy in
the plled-up rocks; as we listened to a rock wren's song—and thought
of forests, waters, and creatures known no more,

Slowly we understond the implications of the knowledge, now made
real, that here was something which once a continent had possessed,
something which had thrilled men’s hearts as they looked over the un-
broken western prairie; the great marshy valley of the San Joaquin
teerning with wildfowl and big game; the untrodden Yosemite—some-
thing which had retreated and retreated until now it most hide between
n sheer precipice and a giant wall, deep in the lonely reaches of the
mountains.

We found ourselves doubling our usml care to leave no sign that we
had passed. We spoke less frequently of coming back some day; stopped
planning to tell others by what route we had come. Better perhaps il we
cauld tell them why.

Late on this seeond day, while we stood beside a quiet lake and Iooked
back toward the far end of the basing an uneasiness which had grown
stendily upon us took shape in words. Tt was as if the spirit of the place
were speaking, within its voice the echo of other voices which wore silent
now, becauss men had not heard,
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‘“"Here is a different wealth from that which most men understand. It
may not be gained by blasting these rocks, felling these trees, damming
this stream: it could be lost forever in an hour. To try to take (his treas-
ure is to lose it. Leave it unchanped; the gain will not be yours alone, but
CVEry man’s.

“You who have walked otherwise through all the earth, walk gently
here.”




Beyond the Barrier

By PATRICE D. GOLDSWORTHY

- woutrp you like to be my 'hoss’ for a month?™ asked Cedrc
Wright, Being familiar with his sense of humor, 1 said yes, little
realizing what was to follow. 1t was this way. Cedric Wright, as photog-
rapher for the Sierra Club High Trip, required someone to carry his
camern equipment, which was getting too heavy for bim as the years
rolled on and be kept accomulating more of it. I saw in this job a chance
to learn photography from one whose technique I admired, as well as an
opportunity to see the real Sierra Nevada, where T had long hoped to hike
and camp. What I experienced that year, and since, exceeded anything
I had expected, and bas resulted in a tréasure of memories which 1 have
pever ceased Lo enjoy.

This first High Trip for me, in 1940, was viewed entirely through the
eyea of the faithful and obedient hoss, who would leave camp early with
Cedric to catch sunrise pictures and arrive late for dinner after having
photographed the sithouctted mountains and their lengthening shadows.
In the yvears following, my observations of the High Trips were made
successively: from the botiom of the big black pots as Bruce Meyer and
1 chipped out burned mush; once again, as 1 trotted along behind Cedric
carrying his equipment; from beneath the bellies of the mules and among
piles of food as T sorted boxes and sacks of supplies; and then this year,
first, through clouds of dust from the restless mules while breaking camp
and finally, while pausing for breath and putting up n red arrow In my
dash to reach the pest camp site ahead of the tireless high trippers who
constantly threatened to overtake me.

Warking with Cedric permitted one to see the trip from a guest’s point
of view. Leaving camp early and spending lots of time on the trafl resulted
in a lefsurely fecling and permitted one to meet many people. The respon-
sibility was minimal and consisted mainly of being the photographer's
beast of burden. Scrubbing pots, moving supplies, and breaking camp
resulted in leaving very late, and necessitated hiking rapidly to the next
camyp in arder to belp with the evening meal, These three responsibilities,
which were increasingly greater and more Inclusive, made it ever more
difficult to find time to relax and meet the guests, Finally, this year, it was
once again possible to see the trip &8 o guest would, partly at least. The
move was always made in great haste ahead of everyone; but in camp,
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since the work was delegated to those who had done such a good job in
the past or to others whom we wished to train for the future, there was
more time to circulate and talk to the people. This freedom was partly
oifset, however, by the responsibility of assisting Dave Brower and Iater
taking his place when be left.

The responsibility for the High Trip started as early as February and
increased steadily as July drew near. It was of a planning natore, and the
decisions were made on paper and involved numbers of men and mules,
days, miles, crates, pounds, sacks, and cans. From the day of arrival in
Mineral King, the responsibility did not decrease, but remained heavy,
with an oocasional higher peak whenever a crisis arose. There had to be
on-the-spot decisions involving personalities of people and mules, safety,
changes of itinerary, amuosement, edocation, and principles of conser-
vation.

A;ﬂ:enmu[ﬂu first wreck on the High Trip arrived and the serious-
pess of it became reflected in the anxioos and worried foces of thos: who
had alresdy arrived at Mineral King, the first crisis of the trip seemed
to be upon us A car had gone off the road and “thrice had showed its
ugly underhbelly to the sky before it came to rest.” With the arrival of
Bob Lipman and his passenpers, the crisis evaporated, leaving only a note
of warning and caution and a feeling of relief and gratefulness.

The rest of the lnst day in civilization was utilized by many people in
as many different ways. Cars were parked and secured against rafn; let-
ters and cards were written; each car that arrived was scrutinized care-
fully and hailed enthusiastically when the passengers were recognized;
mules and horses were shod; some people repacked dunnage to weight
specifications, others, more methodical in their plans, welghed their al-
ready packed bags, only to see whether bathroom scales at sea level read
the same a3 spring scales at eight thousand feet; commissary equipment
was sorted, rejected and sugmented; the road-end store was confronted
with a demand that threatensd to excesd the supply; and n new system
of checking and segregating supplies was being Inaugurated.

The mountains, which kad thelr feet planted in Mineral Eing and sur-
rounded us on three sides, rose steeply in the east to form the Great West-
ern Divide. All day. T bad been wondering what was to happen to us
beyond this buge barrier; against which the waves of dvilleation were
constantly beating. In some parts of the mountaing these waves had in a
sense eroded the scene, as witnessed in dams, roads, and logging and min-
ing scars; in other places, the erosion was imminent but could still be
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prevented; here, only the spray from the waves topped the crest, to be
geen a5 discarded cams and bobtles.

Then it was moving day, and our turn to top the crest, bat not to erode
it. I jumped up out of a sound sleep (o the sound of the alarm clock, to be
greeted by the utter darkness of four in the moming. Tt was time to wake
Dave =0 that he could rouse the camp with the woli call, Thoss who had
air matiresses or, because of years of experience had prepared comfort-
able beda, were reluctant to get up. Others, who were less fortunate and
hard spent a miserable first night on rocks, cones, and twigs, were grateful
for a chance to get up without attracting undie notice. While the guests
were dressing and packing their dunnage with the inadequate aid of Aash-
lights that threw more shadows than light, breakfast was helng started.
Flames from the pot and tub fires as well as the two stoves threw light
upon the commissary stage and wiarmed the actors who were waiting for
their cues. Ted Grubb came on first, earrying buckets of water from the
deep shadows of the river bank to the soot-covered kettles with their
ghiny interiors. Rubbing the sleep out of their eves, the rest of the actors
and actresses stumbled over low rocks hidden in the shadows as each
played his part in preparing breakfast and packing up. Before we knew
it, the people had left and were halfway up the slope to Timber Gap. The
mules, finally rounded up and harnessed, arrived to be loaded down with
kyacks we had barely Anished packing, pots and utensils which were still
wet, and stoves and irons that were still warm. It was a pleasure to see
commissary, the packers, and the people so well organized =0 early in the
trip. This was an early inclication of the excellent cofperation among the
three groups that was evident throughout the ensuing weeks, Tt is this
cobperation, coGrdinated with the plans of the manngement, that makes
the High Trip really suceessful.

The day's trip from Mineral King to River Valley was really a game
off fox and hounds, with the packers as foxes, the people as hounds and
straw being dropped to lay the trail. This game has been played before
by the Sierra Club during the course of many High Trips. The trail of the
fox has been marked in many ways, by ducks, orchid paper, dehydrated-
apple pie slices, and directing arrows. The first of these clues blends with
the Inndscape; the last is removed the same day by the management; and
the rest disintegrate after the first rain. There is another mors sabtle
form of this game, however, where the trail is marked by a few hounds
who have been intently following the fox. Here, the markers, which show
the way, are often indestructible and would remain for years. However,
since it i the obligation of all Sierra Club members and the duty of the
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assistant manager who leaves camp last to remove all evidences of our
campsites and passage along the trail, the thoughtlessness of these few
is compensated for.

The River Valley camp, our first in the wilderness beyond the barrier,
was where we became orientated, acclimatized, and acquainted. Tt was a
transition between civilization and the kigh open granite country we were
headed for. Here the mechanics of living in the mountains were explained
to instruct the nowcomers and refresh the others. Instruction and review
in map reading, rock elimbing for various degrees of akill, and blister con-
tral were presented by the management. Those who had already learned
the arts of washing, making bed sites, finding the burlap, and getting fed,
pazzed the information on to sthers less fortunate, The sdfustrent to our
new environment was o rapid one and soon we wers ready to Teave the
oak trees for the juniper and alhicanlis.

After having assisted in packing up commissary equipment, putting
ot the fires, burying the ashes and filling in the garbage pits and burlaps,
Ted and T were ready to follow the last of the mules which had already
left for Hamilion Lake, Ahead of us Anne Brower, Jane Goldsworthy and
Charlotte Mauk had been forced to rest because of a wreck cansed by one
of Smokey Bye's neurotic mules, This mule had earlier indicated his dis-
like for vegetabile crates by refusing to stand =il whenever one was (o he
put on his back. Finally, Smokey, with his powers of persoasion, bath
phyzical and oral, gaived the upper hand, or =0 he thought. However,
there had been slack in the cinch and the mule only waited for an oppor-
tumity 1o use it. The chance came at an abrupt rise in the trail. The crate
was retrieved two switchbacks helow and repacked, only to be discharged
twice mone within one hundred yards. Smokey, who was also very deter-
mined, refused to recognize that the odds were against him until the crate
was thoroughly demalished against a tree.

Such wrecks are unprodictable variables which have many oomes-
gquences, depending upon the load being carried and the scene. Food may
be lost or delayed, resulting in menu changes; equipment may be dam-
aged, sometimes beyond repair; or dunnage may be ripped open or soaked,
Except for dunmige: trouble, commissary usually is able to improvise.
Tmprovisation on this day consisted of our gathering up the contents of
the smathed crate and carrving them the rest of the way, much to
Smokey's amusement.

Hamilton Lake, high above the oaks and surrounded by open granite;
was our first real High Sierra camp, Here everyone found time to follow
hiz own inclinations to work or relax, There was a combinntion primitive
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lnundry and public bath across the siream from a concert that mived
Becthoven, baflads, and jam session. Some people, short of breath from
swimming in the icy water, were sunning thomselves on the hat granite
rock. Others, seeking complete reluxation, read, talked to their friends,
or watched an eagle gliding on an updraft of air from the bottom to the
tap of the hoge cliffs across the rver—an ascent of a full twe thoysnnd
feet without so miusch as a flap of his great winge. To his eyrie the music
drifted faintly until Tong after the full moon had silhoustied the peaks
and had made a gllvery path across the lake,

The climb a3 we left Hamilton Lake was rapid and led us to more tri-
umphs of trall engineering. Rounding a sharp corner, we came upon the
remaing of a suspenaion bridge which had been built across a chasm some
twenly vears ago, only to be carried away by an avalanche of rock and
snow within a year. Pete Garner, who had crossed it told of the excite-
ment of getting a string of loaded mules across. A solid log bridge can
present an obstacle, mostly mental, to & mule, but can't compare with an
undulating, swaying suspension beidge, A tunnel now goes through the
granite bluff that had been avoided by the bridge.

After passing through Kawenh Gap and sitting down to eat our lunch
by the first snow of the trip, we could see our next camp less than half
a mile away. Since it was only noon and the commissary mules had not
come by with the stoves and food, there was no point in hurrying. Also,
almost everyone had reached the site before noon so everything was well
under control. Here was a chance to relax and enjoy a jam and snow
sherbet with ane's lunch and then to lie down for a quiet nap,

Reaching Big Arroyo so early allowed lots of time to rest in prepara-
tion for the various excursions and activities to take place in the next fow
days. Here started the first of many side trips which were to augment the
regular [tinerary, This was a knapsack trip, led by Bill Davies, to Chagoo-
pah Platean and points beyond for the benefit of those who would not be
with vz when we camped there in the second two weeks. Francis Farguhar
led a groop who had camped a1 Moraine Lake before and wished to revisie
it. Oithers, who had their eyes on the peaks and lakes in the immeadiate
vicinity, were given ample opportunity to explore the four cardinal polnts
of the compass, inchiding Nine Lakes Basin, Eagle Scoul Peak, Mount
Genrpe Stewart, and Red and Black Eaweah, The last of these was the
mosl spectacnlar, and, with its hazard of erumbling and falling rock and
history of tragedy, presented a real challenge to the mountaineers. On the
way up, Jules Eichorn's sharp eye noticed something moving in a small
rock erevice: deep within it was the nest, occupied by young, of a rosy
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finch—a rare discovery indeed, With the aid of a belay rope and a mirror
to reflect sunlight, Bill Hail was able to get a color motion picture
sequence of the birds for the Sierra Club’s summer-trip film, By the time
the summit had been reached some threatening clogds bropght rain, fol-
lowed immediately by a brief snowfall; when this cleared, we saw some-
thing we had oot noticed before. Off to the south was the first glimpse
of a forest fire we were Lo see at close range later on, When first sighted,
only a thin column of smoke rose into the sky, but by evening this had
mushroomed Into a very aminous cloud.

It wasn't necessary to climb & mountain to find a bird’s nest, however,
A bermit thrush bad nested in the low branches of a pioe right next to
the men's burlap, The constant procession of bird lovers brought forth
various commenis, It was requested that in the foture the management
either locate the facilitics in a previously explored area, or that the birds
be asked 1o move elsewhere,

We rounded up our stay at Big Armoyo with a campfire in packers’
camp. Ivan Hansen sang a song in his native tongue, but he was too young
an Indian to translate it; Bud Steele, after disposing of the Devil, intro-
duced the pride of the Mount Whitney Pack Trains—a talking mule—
and the program was concluded by Broce Morgan, who called square
dances until no one could stand any longer.

Little Five Lakes was the next camp on our itinerary and the last for
most of the people, who were soon to leave for home, To make the lnst few
days more pleasant the management arranged for a little rain in order to
setile the dust. The optimizt could be distinguished from the pessimist
by the way be reacted to the min, The former merely covered his belong-
ings with a tarp, while the latter took great pains to construct elaborate
shelters and drainage ditches sufficient to cope with a cloudburst. The
pessimists were probably poverned by the darkness of the clouds imme-
diately overbead and memorics of the 19446 trip, when it rined on sight
eonsecutive days. Whether the rain was responsible or not, the fishing
was excellent, jodging by the culinary efforts of Clara Armstrong at the
fish fire. The sicht of rows of golden beown trout belng expertly fried was
n delight both 1o gourmets and photographers

While the Ashermen were enjoyving themselves, others were swimming,
washing, rock climbing, or preparing for a display of their constructive
or acting talents. Various mobiles and abstracts, expressed in wood and
paint or wire and iin, contrasted with natural wood forms and shapes at
the traditional bandana show, The talents of some were displayed by
sketches, paintings, or ingenious labor-saving devices, while the person-
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alities of others were reflected in displayed bamdanas, lines on weathesed
palms read by the Hermit (“Army"’ Armstrong), or four-footed contest-
ants in the mule show, The final display of talent took place at the Fresh-
man Radio Show, produced and directed by Gurney Breckenfeld and
Sanford Marcus. Thelr commercials were inspired; my favorite was,
“Try Diorite, recommended by leading dentists all over the country.
Guaranteed to remove those ugly surface teeth, Bemember! Wake up
and Dioritel ™

The camp was awikened early the next morning by the Clarke crows
and commissary’s rendition of the Star Spangled Banner, and everyone
prepared for the parting of the ways. Dave was leaving the mountains
ond leading most of the people directly over o Sawtooth Pass (via two
knapeack passes) and out 1o civilization. T was to be left to lead the rest
of the trip. The weight of the responsibility was great, but the commis-
gary and the packers had been well broken in, and T knew that T could
rely on support and assistance from the guests. With a firm handshake
and a [rlendly smile, Dove wished me luck and led off to Mineral King.

F-un vs, the four-weekers, it was a long day's move, well marked in
ephemeral white, where Don Scanlon and T left the real trail and followed
deer tralle. In one place, we went over a chifl and down a sicep sandy
chute. Little did I realize that later that day a string of mules was to
follow us, and was henceforth to be called Gilmore's Flying Mules, For-
tunately, the ensuing wreck, which involved mostly the library and the
office kyacks, was not serious. Pencils, paper, books, and records were
eventually picked out of bushes and gathered from the surrounding coun-
de.
uT:R..ﬂlgnﬂg Creek, T boldly choss my first campsite and marked oot
mwen’s, women's, and married camps, hoping that when the new group
arrived from Mineral King there would not be too many complaints,
After that there wasn't much to do but wait for the people and mules
to arrive. The burlap locations were designnted and excavation begun;
sites for the pot and tub fires, the stoves, and the garbage pit were se-
lectsd: and the necessary stove construction and digging was started.
Wood was alen collected, both for cooking and for a small campfire. As
the people wearily dragged in by twos and threes, they would slowly wan-
der around hunting for o comfortable spot to lie down and rest. It was a
long, hard cross-country trip even for the hardy ones who came into camp
along with the lengthening shadows. Others, accustomed to traveling
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showly or hampered by blisters, arrived long after dark. One by one, each
regained encugh of his strength to get back on his feet and take an inter-
et in what was going on.

It was getting late, with still no sight of the mules, and we thought of
the terribly steep trail from Soda Canyon up to Little Claire Lake. Earlier
that day, after having traveled along the sandy bottom of Soda Creek in
the scorching heat, it was all we could do to climb up that steep trail.
Stopping to rest repeatedly, we would loak back down where we had been
climbing and hope that the packers got up there before dark, as 4 wreck
seemed inevitable. Evervone by now, assuming the worst, was turning o,
to improvise what appeared to be o meager supper when we heard wild
yells from high up on the side of the canyon. The packers were coming,
even as daylight was getting dim. It was Charlie and Louis with the food
and equipment and a little dunnage. Here was our supper-to-be, and with
o wonderful display of group spirit, everyone helped prepare the meal,
Since Jack Heyvnemann, carrying the dunnage, was still out, 25 well as
some of the slower hikers, T really started to worry, especially alter hear-
ing about the wrecks that Charlie and Louis had had,

After eating supper and cleaning up, we all gathered around a small
fire to wait for the last two hikers and Jack, For o while we all partici-
pated in & very informal friendly conversation. Gradually the pauses
between comments got longer and longer as various heads began (o nod.
Unable to keep awnke any longer and Incking sleeping bags, the guests
suppested bundling ss & solutlon, which was sanctboned by the manae-
ment. Shortly after midnight, the dunnage and the last of the hikers ar-
rived, much to everyane's reliel. Jack had climbed up out of Soda Canyon
il the dark without mishap, only to lose the trail in an open sandy arex.

We awoke Lo =& once more the smoke from the forest fire, It ajpeared
Very ominous now thot it was only o few miles away. There was much
speculation whether the fire blotked our path or not as the smoke ap-
peired bo be coming from the junction of Battlesnake Creek and the Kern
River. Soon after breakinst, our fears were dispelled by talks with a
number of men on horseback, who carried shovels and led strings of mules
cirrying supplies and equipment. They were all on their way to the scens
of the fire which wis on the opposite side of the Kern where it was joined
by Rattlsnake Creek,

Hardly had the dust from the fire fghters’ animals ssttled, when the
second two-weekers started to arrive. They also had stories to tell about
the fire. Truck loads of food and supplies had been arriving at Mineral
King since the time we first spotted the fire from Big Arrove, Many truck
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loads of fire Aghters from all over the state had been brought in along
with pack animals. Radio equipment connected top-ranking personnel
with those who were on the fighting Hne. Peclodically, the progress of the
fire was charted on a large map. Weather reports and forecasts of wind
direction and spéed wére constantly belng recelved and used o predict
the movement of the fire. The whole scene, which might have been taken
directly out of George Stewart’s book, reminded me of in Island beach
bead with itz problems of logistics and communicatbons,

The newcomers, after resting the remainder of the day, were invited by
Paul Pleiffer to go on a short hike to Little Claire Lake, He, as well as
the rest of us, was much impressed by its unique beauty, wished fo go
back there once more, and felt that thoese who had not seen it shoold be
given a chance 1o do &0, He led the group up to the lake, where they
cooked their own supper and then relaxed to enjoy the beauty of the
sunset light on the mountains as they looked eastward down Soda Creek
and toward Mount Whitney. Coming back by fashlight, the group gen-
erally agreed that Little Claire was really a delightiul spot for swimmers,
fishermen, and photographers alike,

Passing close enough to the forest fire to see the fames, we moved to
Upper Funston Meadow, a camp which was poor for such a large group
as ours, as it was hot, dangerously dry, smokey, and very crowded. At
this point, amoeba-like, we sent out our first pseudopod—a side trip led
by Ed Waybum to Mount Whitney. Next, when we moved to Moralne
Lake, Dr. Cutter was left in charge of those who wished to stay and fish
in the Kern, Fimally, at Moraine Lake two more partics were sent out—
ane to the little-explored Kaweah Basin and the other to Little and Big
Five Lakes. On all these trips the same group spirit that we had first felt
at Rattlesnake Creek was present, There was always that feeling of pride,
golf-assurpnce, and a realization that they had enjoyed the temporary
independence from the main group, but were glad to come back and tell
the others what a good time they had missed. This feeling of friendship,
cotiperation, and independence delighted the small groupe.

Other people, less venturesome, found plenty to do at Moraine Lake.
Whatsver our diversified interests were during the day, in the evening
we all would walk aut to the western edge of the plateau, where we could
gee for miles in every direction, and watch the sunset. Dropping away at
our feet was Big Arroyo, which seemed filled with purple haze. Farther
west, rizsing ont of the shadows and silhouetted against the evening sky
was the Great Western Divide, & barrier between civilization and wilder-
ness, Low clouds, ke fog, were pouring through the passes, only to be



BEYOND THE BARRIER &0

dissipated as they drifted down the eastern slopes. Looking eastward, we
watched the purple shadows pushing the sunlight farther and farther up
the slopes of the Sierra Crest until finally only the very top of Whitney,
beyond the deep blue of Moraine Lake, scemed (o glow from within as it
reflected the last rays of a sun which had already 22t for us, In & matter
of maments it was all over, The Range of Light, from Mounts Muir and
Whitney to Junction Peak, Diamond Mesa, and beyond, was finally en-
gulfed by the deep shadow of night. Film and mind both had recorded
the scene,

Feeling grateful to Cedric for having told us about this beawtiful place,
we all pathered around the camphire to enjoy the program and pet warm,
The fire was just below the edge of the platead on a small bench. With
our backs against the granite bluff, we could watch the peaks framed be-
tween the two camp fires, petting ever less distinct against the darkening
gky. Before starting down from the bluff after the campfire, we would
take a lazt lock around. The sky, filled with more stars than we had ever
believed possible, stemed to have been washed and polished until every
star sparkled crystal clear. Southward, where the sky blended into the
darkness of the mountains, there were also spots of light. These were not
bright and sparkling but irrerular and yellowish. The forest fire was still
burning.

Then began the interesting experience of seeing, either with or without
flashlight, whether one'could fnd the way back to his bedsite, or would
end up In packers’ camp, commissary, the camp of the opposite sex, or
miss everything altogether and wander around with the grazing mules,

We ended our delightful stay at Moraine Lake by plunging over the
edpe of Chagoopah Plateau down into Big Arroyo, only to climb up to
the head of Lozt Canyon, our last camp. All the side trips bod ended suc-
cessfully and everyone was back in camp, The guests were concentrating
on ab=orbing as misch of the mountains as possible in the remaining sév-
eral days: The sweeping grandeur of the view from Momaioe Lake wis
rivaled by the colorful sunrize and sunset we had at Lost Canyon. Cedric,
ever on the watch for pictures, realized the potentialitics of the closded
sk, a forerunner of the coming thunderstorm. With his camera set up
rendy to catch just the proper Hghting at the right moment, he was the
center of an amusing scene. Admirers who hoped to achieve the same
quality in their photographs were mimicking his every move,

While thi guests were reminiscing over the rip which was soan to end,
commizsary amd the packers were planning to terminate the operation,
Equipment was counted and greased, the extra food was tabulated, and



| SIERRA CLUB BULLETIN

plans were made for sending everything bot dunnage eastward by pack
train to Carroll Creek for winter storape. Plans for improvement of design
and method were discussed with Bruce. Words of thanks and encourage-
ment were exchanged by guests and commissary,

Leaving the mountains is always o sad occasion, bat this time it was an
exciting one alsa, An unstable air mass lay over all California and was
swelling the cloads into huge thunderheads, From the top of Sawtooth
Pass we conld see the towering cumulo-nimbus In all directions hurling
lightning at the surrounding peaks. Remembering the Bugaboos and not
wishing to get wet, we left the pass to hurry down to Mineral King.
Crashk! A balt of lightning which practically blinded us, followed by deaf-
ening thunder, had struck directly across the canyon from us less than a
guarter of & mile away. By then, the solid curtain of rain which had been
approaching steadily from the south reached us. It was cold and wet and
im o matter of secomds we were drenched. The water poured off the top
of my head and down my face and neck. Tt was impos=ible (o wear my
glasses. We were so wed that instend of being miserable and uncomiort-
ahle we were highly amused and laughed at each other's drowned appear-
ance, We could at least be thankful that we did not have to roast in the
noonday sun as did the first two-weekers on this regged trail.

Soaked, but happy, Jane and I arrived at the end of the road to be
greeted by Anne and Dave. I was happy and relieved to tell him that
everybody came through in one piece and thal everyone without excep-
tion cofperated so well that the trip seemed to run itself. Dave once more
had the major responsibility on his shoulders, that of conclading negotia-
tions at Mineral King and making the final settlement with Bruce, While
Dave, in his white shirt and preseed trousers, discossed business, Jane
and I retired to clean up a kttle and get into dry clothes which were
clean—at least by mountain standards.

One by one, as belongings were loaded and farewells were traded, we
climbed into the waiting cars and started down the road. We had a
pleasant feeling of tiredness and satisfaction and were alreacly thinking,
perhaps subconsciously, of next year's trip.




Some Thoughts About Avalanches

By WERNER GROR

HE PAST YEAR has brought forth two new works® on avalanches, a

field about which very little has been written In America, These two
works are of great interest to all who bope that more general attention
will soon be given to this important subject.

Eoth publications kave been prepared in mimeographed form, and for
this reason unfortunately will not enjoy large general circulation. Both
have been written by public servanis, men of great practical experionce
in their field.

On the other hand, these two reports show many antitheses: M. M.
Atwater, snow ranger in Alta, Ulah, and F. C. Koziol, Supervisor Wa-
satch National Forest, intermountain region, limit themsebves to ava-
lanche conditions in one place, the well-known old mining town of Alta.
They present their material and documentation in a most detailed and
complete fnshion, and in n way that would be possible only for them to do
—{or it is based on the observations and mexsorements made day after
day with untiring accuracy over a perfod of ten years, André Roch's re-
port, however, Is based on a quick survey trip that he made from Janu-
ary 26 to April 24, 1949, to 16 different skiing areas of the West, at the
invitation of the Natiopal 5ki Patrol System, His report, therelore, can-
not be based on mony observations covering long periods of detailed study
of local conditions, But Roch's report is by no means superficial, for
reasons we shall give presently, and it sugments ideally the Alia Studies
as a contribution to American avalanche research and understamding: the
very difference between these two reports makes them of all the greater
value in giving a whole picture. Roch is o trained expert in scientific ava-
lanche research; his training and his knowledge are based on hundreds
of vears of experience on the part of Swiss mountain people, amd on many
decades of specialized study on the part of Swiss scientists,

Atwater and Koziol cannot have the long background of tradition and
experience of Roch. They had to start from scratch, making thousands
of observations from numerous avalanches, finding out in which way they

® The Alle Avalonche Siudies, by ML M. Atwater and F, O Eosfol 115, Forest
Bervion, Department of Agricaliure. (0% pages, 46 being of plotos, tables and gaphs).

Reporl en Ssow gud Avelmche Conditions én the 15, Western SE Resoris, by
André Rech, Fedesal Instflute for Hescarch on Snow and Avalanches, Weinsfubjoch-
Daves, Switserland, (37 papes of tesi, plas five sketches and 30 photos.)
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were similar and in which way they differed from one another, and hoping
in this way to arrive at some general truths which could perhaps be ap-
plied at other times and in other places. It is the old principle that man
in his quest of knowledge has had 1o follow from time immemoarial—Arst
collect all the empirical data available, then géneralize it into an abstract
principle that can be generally applied.

But it hos been proved at Alta that even the laborious quest of pure
empirical knowledge can often lead o heartening practical results. Since
Alta became a skiing cenler ten years ago, only two persons have been
caught in avalanches and only one of them killed, This is to be ascribed
to pood organization and man's dependability (ie. warnings to skiers
and closing downhill runs’}). However, when Alta was an old mining town
it was feared as a place where hundreds of persons had been offered up as
sacrifices to the inexorable avalanches. OF the two avalanche accidents
in “modern™ Alta, both occurned in regions that had been declared closed
by the snow ranger; the two skiers had disregarded both oral and posted
warnings that the area was unsafe.

The Alig Avilanche Studies gives on admirably thorough preseniation
of the specific snow and avalanche conditions in Alta in the following
aspects: terrain analysis, climate analysis, avalanche characteristics, con-
tributory factars, avalanche hazard forecasting, and avalanche protective
measures. In an annex there are nine separate addenda dealing with the
organization of avalanche rescue operations, standard snow terminology
incleding avalanche terminology, Alta explosives operations, safety or-
ganization, cnse histories of avalanche accidents, and climax avalanches
—“avalanches which run at long Intervals, but with climactic violence."

I can have no doubt but that The Alta Avalanche Studier will largely
serve their purpose, which is to show the personnel of the Forest Service,
stationed in areas open for skiing, what are the principal problems con-
necied with avalanches, and wihat precantionary measures nre possible
and avallable. If T doubt, however, that the Studier will form the basis
for future avalanche control in the United States, it is because T belisve
that Atwnter and Foziol aseribe far too Httle imporiance to the meta-
marphasis of snow and the study of various snow layers. The explanation
for this attitude might be found in the specific climatic and weather con-
ditions that are typical of Alta—relatively frequent and heavy snowfalls,
genezally followed by low temperatures and dry weather, which often
result in a compact snow cover, showing no great differences (afier the
soft snow avalanches caused by the new snow have disappeared). Tt might
be mentioned at this point that André Roch, when he visited Alta, dis-
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covered that the snow layer there was rather homogeneous and compact,
without big differences in the guality of the smow and without very dis-
tinct layers. It is a fact, however, that the snowllake undergoes 4 meta-
morphosis from the very moment that it comes to rest on the earth or on
the old mow. ‘This metnmarphosis consists of a chnge from the delicately
designed fake b0 & compact grain, or even a newly condensed crystal.
This chanpe Likes place at varying tempo, all according to temperature,
huzmidiiy, and pressure. Because of the various layers of smow which form
themselves in the snow cover in accordance with the sbove-mentioned
factors, snow metsmorpbosis has a very great influvence on the farmation
and probubility of avalanches. The remark made by Atwater aned Koziol
that the examination of snow leyers by ram-sounding rods and procuring
of ram-peofiles is tropblesome and of o great importunce, may be éarrect
in pirt as for as the specinl condilions at Alls are eoncerned | how about
the so-called “climax avalanches™?), bot it does not take Into account
sulficiently that the conditions in other places are relatively not w0 gmple
and uncomplicated as in Alta, and that it is not npecessary to have a ram-
profile of all slopes in order to form an opinion of avalanche danger.

The avalonche service immediately set up by the Swiss Army at the
bezinning of World War IT for the climatically greatly varying Swiss Alps
made very profitable use of the snow ram-profile, These profiles {nor-
mafly ome per wesk and per observntion feld) present In o graphic man-
ner the resistance that the diferent layers of snow affer to the penetration
of the ram-sounding rod, and give a description of the snow quality of the
different layers by means of symbole, Resistance and snow quality give
a very good picture of how compact the single layers are, and of how great
the danger that single portions could break away.

There can be no doubt in my mind that & more thorough and complete
study of these elements of snow and avalunche research and the tensions
ini the snow cover created by the nature of the terrain and the packing of
the snow, will emable Atwater and Kool within a very short time to
make further big forward advances. In an examination of the mechanical
causes of an avnlanche there will result a generally valid knowledee that
will apply equally at another time nnd in ancther place. But we should
oot aim o go too far: it will never be possible to figure out the exact hour,
or even the day, of an avalanche break in advance. This can oaly be pos-
gible to a lmited extent—{lor Instance, for loose-snow avalanches, which
are caused by the adjustment to the maximum gradients and are different
for every snow type, grain size, weight, etc. For the rest, we should be
satisfied with describing the degree of avalanche danger. This will make
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it possitile for all interested parties, the snow rangers, lift operators, and
alzo skiers, to act accordingly—that fs, to clse some downhill runs at
times, to blast certain avalanches, and to avoid some areas or slopes
completely.

André Roch's Report is divided into the following sections: Introduc-
tion, diary, technical reports on the districts visited (Berthoud Pass,
Lovelind Pass, Arapaho, Aspen, Mineral King, Squaw Valley, Sugar
Bowl, Mount Hood, Mount Baker, Stevens Pass, Snoqualmie Pass, Alta),
and Conclusion, The technical reports are of interest not only to skiers
and operstors or promoters of these areas but they are also interesting
to a wider circle of readers becanse of the general comments and proposals
that they contain, Roch examines the individual skiing areas, thelr runs,
lifts, appeoaches, with an eye to avalanche dunger, avalanche prevention
and control; and he gives suggestions for Tuture developments and activ-
ity, He alsy takes the opportunity of correcting certain incomplete im-
pressions current in this country of Swiss avalanche sclence, its wses and
tendencies. Differing from The Alie Avalanche Studier, with their far
more complicated sysiem, be explaing why the Swiss classification distin-
guishes only two basic types of avalanches, The only factor considered
for this classification is the mechanism of rupture of the avalanche, All
other factors can be taken care of by the various subgroupings of the two
types: slab avalanches, and loose-snow avalanches.

In his conclusion Roch points out that it is not possible to aveid all
accidents from avalanches. “How the avalanche occurs is now no longer
a mystery, and the approach is to study first the condition of snow de-
posit and its metamorphosis and, secondly, the mechanism of the sliding
of the snow layer. The way avalanches start depends on the climatic con-
ditions of each place. When the influence of these conditions ks known, the
degree of danger can be established and adequate measures can be taken.”
It becomes necessary then in each single area to decide whether perma-
nent control measures are pdvisable for ronds, lifts, areas and runs, either
by holding the snow in the rupture gone, by diverting the avalanche on its
course, or by direct protection of the object threatensd by permanent
construction, such as trinngles, walls, or fences, The other passibility,
which s alwayz used whenever permanent constructions are too expen-
sive, i to blast the slope from time to time.

Roch warns against oor regarding the closing of downhill courses or of
whole areas as the best recourse agninst avalanche danger. It is impos-
sitle to close all slopes menaced with avalonches during all periods of
danger without greatly hondicapping the skier, and in case of an accident
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on a slope that has not been closed, one must count on the relatives’ suing
the authorities in charge of avalanche-control measures, Instead, Roch
believes that the best development B8 to be found in creating a net of
snaw-observation posts throughout the entire skiing area of the country,
which would be manned by tmined persons who would constantly check
on the development of the saow cover and meteorological conditions, and
igive periodic reports on the degree of avalanche danger. Lacking sufficient
trained personnel, it is also possible to carry on only snow and weather
observations at the spot, and leave the judging of avalanche danger up to
specinlists at a few central offices, who would make thelr predictions on
the basis of ram-prafiles, snow descriptions, weather charis, ele. Once
week, these reports should be condensed into bulleting which would be
magde public in the newspapers and over the radio, If these avalanche
bulletins were to give nol only the degree of avalanche danger but also
a description of the conditions leading to the critical situation, then the
skier would become accustomed (o pay more attention to avalanche dan-
ger in planning his ski excursions. Roch is convinced that such education
of the skitng publc would provide by far the best gpuarantee for fewer
ayvalanche accidents,

Based on his observations, Roch diflerentintes three different climate
zones in the West which he suggests should be taken into account fn
foture avalanche work:

1) The wet western climate with very heavy snowfalls and wind, Ti
results in dry slab avalanches only during the coldest period of the winter.
Very thick slab avalanches and heavy wel snowslides occur all through
the winter, especially during and aftér snowialls. Then, the situation sta-
bilizes quickly owing to the warm weather, In this climate belong the
Cascade Range in Washington and Oregon, extending south perhaps as
far az Mount Shasta.

2) A drier climate with heavy snowfalls, such as found in the Wasaich
Megntains and the Slerra Nevada in Callfornda. Here the avalanches are
numerous during and after every important snowfall, and the snow usa-
ally packs quickly becanse of the thicknesa of the snow layers. Inside the
snow cover, however, some layers may stay soft and cause much Bigger
avalanches of several older strata Inter an. This kind of avalanche will
hardly happen in the first zone except during cold winters, He would put
in this zone, Alta, Beno, Mineral King, ete.

1) The third zone will be characterfstic of the Rocky Mountain cli-
mate. Dry snow and very cold temperature. Frequent light snowfalls,
heavy temperature gradient in the snow cover speeding up the metamor-
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phoais of the snow, which then does not pack any more. He would sug-
gest here a further classification in: (a) 2ones with muoch wind, such as at
Berthoud Pass; and (&) zones with less wind, such as at Aspen, The ava-
lanche danger will be more frequent in the sscond zone because it can
come rather unexpectedly,

The Alpine climate could be placed between the second and third zones
mentioned above—not as dry and as cold a climate as sone 3, and snow-
falls not so important and frequent as in zone 2.

In closing, Roch mentions that he wrote two relenses in the course of
his stay in the United States (“The Task of the Avalanche Service,” and
"Condensed Guide 1o Avalanche Dangers" ), and he adds a biblography
of Hierature available on the practical side of the avalanche problem.

He also mentions that he would fnd it a good idea if o delegation of
forest rangers, patrolmen, and Uit operalors were to spend a while in the
Alps, and were (0 observe and study there at first hand what the winter-
sports resorts are doing for the prevention and control of avalanches.

In the United States until now areas in avalanche danger rones have
for the most part been avolded by roads, raflways, towns, and ski develop-
mients because the land reserves of Ametica are so vast that it has been
easy to by-pass them., However, if skiing continues to develop at iis pres-
ent pace in this country, and if the areas suitnble for winter sports are to
be opened by highways and raflroads, and equipped with resorts and lifts,
then it becomes essential that better knowledge and understanding about
avilanches, their prevention and control, be made available. Tt ought to
be possible o create an organdzation comprising all interested parties and
covering the entire country, and that would take into account not only
practical work but also scientific research. For the latter, a snow and ava-
lanche research institute, similar to the one on the Weissflubjoch in Swit-
zerland, shoubd be set up through a university or technological institute,
It would see to the training and research projects of scientists, as well as
servinge as a center of special instruction for snow rangers and patrolmen.
Wot only the National Ski Patrol System, the National 5ki Association,
the Forest Service and the National Park Service are interested in such
an organization, but also the Army. Military historfans are fully avare
of the tragic lesson of World War I, when within the 24-hour period of
December 12-13, 1916, no less than 10,000 soldiers were killed by ava-
Ianches on the Austro-Tealian fromtier. A total of 80,000 soldiers lost their
lives on this front in avalanches during World War I, a greater number
than were killed by the enemy on the same front.



Letters to the Editor on Avalanches

From fokn Skeker, Cldef, Divinon of Reorraddon and Lands,
& . 8, Forest Service, Waskingion, D). C, Aprl &, 1850;

® ank glad to send you the enclosed letter from Messrs; Kogol and

Atwater . . . which discusses Mr, Grob's article. As you know, the
work done at Alta by Koziol and Atwater is the only real avalanche study
and control work the Forest Service has undertaken. We fully recognize
the local chiracter of the specific information and dota obtalned at Alta
but we also believe that muny of the principles established at Alta can
be successfully applicd in other western mountain terrain. Mr, Herbert
obeerved conditions at numerous western winber areas the last two seasons
and feels confident that the Alfa Studics will be of significance i intellj-
gently applied to other areas.

Much more work on avalanche study and control will have to be done
before we will feel satiafied. Research and application of the best available
data to meet local problems will have to be done concurrently until we
bave much more reliable information.

In the meantime we will welcome the suggestions and criticisms of our
good friends from Switzerland who have a much greater background of
study and administration than we have, We are glad to see Mr. Grob's
article published because it will help stimulate public interest in & hig
problem which is of great concern to the public and to us as adminis-
trators of many public ski areas,

Some of Mr., Grob’s statements are naturally of concern to Koziol and
Atwater, who have pioneered avalanche-prediction and control technbques
in America. We feel that there is litthe to add to their statement, but want
to emphasize the relatively small size of Switzerland compared to the
United States, and the fact that in Switrerland large numbers of people—
often whole communitics—are constantly associnted with the avalanche
harard, which makes the approach and solution 1o the problem in the two
countries somewhat different.

The Forest Service agrees with Roch’s warning againet closing down-
hill slopes as the best recourse against avalanche danger, This type of
passive profection i used as a st resort only, and the table on page 6
of the Alfa Studics shows that total closures ab Alta have been almost nfl
during the past few years, However, from a public-safety standpoint we
believe it better to close a slope, when other methods of reducing the
harard gre not posadble or avallable, than to take the chance of someone’s
being hurt—even If the chosure action handicaps skiers. We do not feel
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that an avalanche-warning service which Mr. Grob advocates is enough
or even practical in the U.SA., except on a localized hasis. In addition
to warning skiers, experience indicates that supervision on the ground is
necessary to enforce restrictions when they become necessary at heavily
used =ki nreas.

From F, C. Kaziel, Foresl Swperwioor, and MW, I, Almater, Snrm Ranger,
2- Wasaich Natéiomal Foreal, Saly Lake City, March T, 1050

B Guon's review of The Ala Avalencke Studies and the André

Roch report have been reéad here with interest. The Foresi Service

and particolarly the authors of the Alta study feel that the reaction of &

man who has had direct contact with Swiss snow techniques s valuable

to our own work. The more we can: compare notes with other agencies
studying the same problems, the better for all of us,

We are a little concerned about one statement in Mr, Grob's articls,
He doubt= “that the Studies will form the basiz for future avalanche con-
trol in the United States.” The balance of the article proves that BMr.
Grob does not mean to dismiss offhand the avalanche work which has been
done in this country, Naturally he is partial to the Swiss approach with
which he is familisr, But his statement, we feel, is based on a misander=
standing of our problems and our aims, We wish to stale that unless and
until some better practical methods are developed which will fit the con-
ditions of Western U5, A. as far as the Forest Service i concerned, the
Alta studies are, and will continue to be, the basis of future avalanche
control.

Beyond question, the Swiss are preéminent in snow research, We are
indebted to them for the fundamentals of our work, The Alts Avelonche
Stedier are not research in the strict sense of the word and not intended
tn ke, They are nod comprehensive and do not pretend to be, They are &
technical study and a field manual designed for the use of administrators,
The avalanche-study organization of the Forest Service at this time con-,
si=1s of one man, stationed at Alta. However, it makes no difference to an
avalanche whether it happons in Switeerland, California or Utah, If the
terrain and climatic conditions which produced it are recognizable, can be
reconded and analveed, then the data are valid whatever the source or
method, That there are avalanche-producing combinations not set forth
in the Stndies s pranted. The most obwvioos (thing about snow research in
any country i3 the fact that we all have a long way to go before we know
mist af the answers,

To one of Mr. Grob's statements we must offer a flat contradiction.
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Nowhere in The Alta Avalanche Studiers is it written that “the examing-
tion of snow layers by ram-sounding rods and procuring of ram-profiles
is troublesome and of no great importance.” André Foch got the same
wrong impression that we underrate the value of the ram sonde.

For the first five years of avalanche studies at Alta, those assigned there
made regular snow profiles (ram sonde not available then) in an effort to
develop some correlating fnctors that would help in determining the prob-
ability of avalanches. No such correlations were apparent, 3o the trouble-
some shovel method of making profiles was dropped. It was convincingly
apparent early in the study that other factors such as the primary ones
listed in the Studiss were {ar more important and subject to quick diag-
nosts, which {2 something every snow ranger mmst be able to do if he is to
administer safety in his area in o manner (o give the public greatest pos-
sible margin of safety on ki slopes as well as on approach highways.

We would like nothing betier than to adopt the ram sonds as one of
the tools of our trade, But on the basis of our experience we cannot agres
that a single ram peofile is valid for an entire locality. It may be in Seit-
zerland. It might be elsewhere in the United States. It certainly would not
be at Alia as was dramatically Mustrated during the series of slab ava-
lanches which took place here during the last week in March, 1950, Under
intensive artillery fire we found one slope avalanching violently, while its
neighbor of the same general exposure, elevation, grade, and aspect re-
fused to budge, On one major sdide path we even found 2 mixture of slab
and windpack, The slab avalanched ; the windpack counld not be dislodged.
Would a ram profile taken on the canyon floor, or even on some safe and
practical point on the slope itsell, make this distinction? We think not.
We cian easily see that placing (oo much confidence in ram profiles could
easily lead to trouble in the Wasatch Mountains -and numerons places
elsewhere, In our hands the ram sonde would be a tool for discovering
questionable layers on specific slopes known to be fxvorable to the forma-
tion of slab and as a preliminary to blasting. {Where the slopes are too
distant or ton inaccessible we will persist in our practice of taking a shot
at them perfodically whenever our weather factors Indicate that they
might be dangerows.)

The discussion of snow metamorphosis {3 rather elementary. Anyong
concerned with snow studies is, we are sure, thoroughly conversant with
the subject, There would appear lttle need to duplicate fundamental
knowledge generally available; especially when practical experience and
many observations throw doubt on practical application under conditions
encountered in western Tnited States on many nationnl forest ski areas.
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Swiss problems of sow safety differ from ours, although they arise
from the same threat. In Switeerlund, the avalanche harard is concen-
trated. In the United States it is widely dispersed in distance, and as
André Roch described so well in his report, in climatic factors, The Swiss
snow safety orgunization Is therefore closely integrated on a- national
basis, Ours must be decentralized entirely on a local basis, at least for
many Yeirs to come.

In Switzerland, the principal hasard is to people already in the danger
zone, cither inhabitants, soldiers, or visitors living in botels. In the United
States we have no developed alpine-type ski aren which cannot be very
positively protected. Our other principal hagard is to' people traveling
from the cities on the plain to the ski resoris in the mountains and passing
throuch the danger zone.

The Swiss people are much more conscious than ours of the avalanche
hazard. They do not have brief contact with it over o week end. They live
with it. Therefore they are willing to allot substantial amounts of money
for spow research and avalanche protection. Cur peaple are just beginning
to realize that avalanche hnzard influences a much wider area than a few
eki resorts—that railroads and highways, telephone and power lines; in-
dustries and homes, and people engaged in many activities other than
skiing for fum, are in the path of this destructive force,

But even should public interest provide the funds for training, equip-
ment, and men, we doubt il we should copy the Swiss organization exactly
or seek to duplicate its work. Experfence indicates it will be more profit-
able for us to follow a different path. André Roch's investigations of the
load-bearing characteristic of slab will eventoally make of the am sonide
the tool it was meant to be, Our studies of the combination of wind foroe
and rate of new enowfall will be squally waluable for an entirely different
type of hasard, It is & formula that can be understood and used by peac-
tical administrators and not be Hmited to technicians and engineers.

We do not want these remarks to he construed as o rebuttal of Mr..
Grob's article, His criticisms are frank and constructive and therefore
valuable. Neither are we blindly determined that our snow-safety tech-
nigues are the best and only ones. Though effective, they are far from
perfect and we are eager for any Improvement adaptable to our means.
S0 far it is only a dream, but the Forest Service has long wanted to send
some of its men to Switeerland for training. André Roch's persopality and
technical accomplishments made a deep Impression in this country. We
learned a preat deal from him and know that we could learn o great deal
more by stodying with him and Bis colleagoes on thefr own ground.
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From Wermer Grob, [Drector, Stofo Notionsl Tounlt Oficr,
3. San Franciscs, April 15, 1950,

BELIEVE it was Voltaire who said that if Cleopatra had hod & longer
nos2, world history would have taken a different course. Tn variation,
1 eould state that “if Alta had different climatic conditions, the work of
Kool and Atwater would have come to 4 different result.” In other words,
if Alta had lesz freqoent but heavier snowinlls and greater extremes in
temperature, mone attention would have been pald (o the development of
the snow cover and its sirata, and, 23 & result, to the mechanism of rup-
ture of the avalinehs in the valoahle research of thess two American
pioncers, who cannot be praised enough for their work. And this is still
in my opinidn (4 Swiss can be as stubborn a8 o Mis=oori mule!) a pre-

requisite for all general and not purely local avalanche work,

Concerning work with the ram-sounding rod, the Alte Avalamche
Stwdicr are rather less outspoken than the impression 1 seem to have
given. The part in question reads: “This process is interesting, but has
obvious limitations for the spow ohserver. In the first place be hes neither
the time nor the facilities to make ram profiles of an entire ski area, In
the second place no ram profie can tell him when or under just what con-
ditions a slab is going to break off,” To answer the second point first:
This is not the purpose of a ram profile, but the differences of compact-
ness of the different layers describe the general degree of avalanche dan-
ger—the special degree of danger for a specific slope has to be establizshed
by taking into further consideration its topographical and other charac-
teristics which influence the mechanism of rupture. As for the first point,
it ts'n fnct that for this purpose one ram profile per ski aren (resort area)
will be enough becanse the history of the snow laver and temperature,
etc., will be the same for the entire anea, T admit as one posible exception
& situation in which some pari of an area wers always to get a lot of sun-
shine and ancther never any at all.

As far gs the question of temporary chosing of slopes and areas is con-
cerned, T agree with Mr, Sicker (rather than with André Roch, whom T
was only quoting) that it is not possible (alas not In Switeerland) to rely
on the reasonahlencss and cofiperation of the skisr to voluntarily aveid
danger zones, There are plenty of case histories of avalanchs accidents in
Switzerland to bear ouf the reckless attituds of some skiers. Tt should be a
requirement that the réesponsible authorities of an area have the right,
and exercize i1, of closing the runs affected in case of avalanche danper.



High Angles in the Eastern Alps

By ALLEN F. STECK

HE sNow was falling thick and heavy on the Adlersrubehiitte high

up on the east ridge of the Gross Glockner; it was near dusk and
the occupants of this highest refuge in Austrin were busily drying clothes,
preparing meals, or merely chatting to pass the hours. The hut keeper
had just set o bowl of soup on the table when Karl and I stumbled into
the room, cold, shivering, and half-eshausted from the deain upon our
energies during the last nine hours, We stood there, the water dripping
from our drenched clothes, forming a pool at cor feet, and felt glad that
it was over, We hed come through.

“You fellows won't do much tomorrow; this weather's here to stay,"”
sild someone who had just come up to os; "Where've you been? up
there?™ he asked, at the same time polnting toward the summit, “Yes
indeed," said Karl, “but we go down tomorrow; we have climbed up
through the Merdwand," be added briefly—for emphasis. He had a woy
of making these sturiling statements with o kall-smile on his lips; then
he would watch the follow with a careful eye to note the effect. “You are
mad,” was the reply; we settled down to tell of our ascent.

It all went back to a warm summer evening in the first week of July,
whin Earl Lugmayer—student of Fhyvaics in Vienna nod member of the
Austrian Alpine Club—and I wene standing in front of his home in Wal-
fern. We saw shadowy fields reaching out to the horizon from our feet;
but oor mind's eye, far from the tranquil beapty that surrounded us, fiew
to miore distant regions, The Dachstein, the Kalsergehirge, and the Glock-
ner group wers all to be part of our tour; then we crossed over into nosth-
ern Italy, to the sheer cliffs of the Dolomites, Here we would spend several
weeks climbing on the Tre Cime di Lavaredo, the Civetta, Cimn della
Madonna, and the wonderful, sound rock of the Vajolet Towers, Then,
continuing on across northern Tialy, through the fertile valleys and over
high mountain passes, we would finally arrive in the small village of
Courmayeur; and, climbing up and over the Col du Géant, close to the
southern fce stopes of Mont Blanc, we would find ourselves, at the end of
our tour, in the Chamonix Alguilles,

That same evening, when our one hundred and sixty pounds of luggage
bad already been fixed on the racks of the bicycles, Earl's family came
out to bid us farewell and we rode off into the shadows.
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The Nordwand had always been the object of Karl's eager ambitions,
in fact, the name itself held a sort of chilling fascination for both of ua.
The rain pattered softhy on the pavement as we arrived at the Franz Josef
Hotel, found at the lower end of the Pasterzen Glacier. The new snow
wouldn't help the condition of the 1500-foot ice wall on the north fmoe;
the: air was tos warm and the snow would be wet, The Oberwalderhiitte
was our immediate gonl and lay three hours up the glacier, directly appo=
site the main peaks of the Glockner group.

At 3:30 the following morning, we were rudely awakened by our pocket
alarm. During the night a fresh brecze had come up pnd swent the skies,
and outside the moon shone down on the Glocknerwand, accenting the
ridipes and butiresses with a startling clearness, We paused at the window,
looked out over the darkened snows, and Earl clasped my shoulder:
“This is our world,"” he said.

We tumbled down the stairs, collected our gear, and made a quick
breakfast. [ce pitons, carabiners, warm clothes, bread and cheess—all
went into the sack along with other essentfals, and we soon were on our
wny down to the glncier. Once across and up on the oppasite slope, we
put on our climbing irons and began to feel our way through the ioefall
that drained the snowfields under the north wall. Earl's ax sparkled in
the sun as it fell methodically into the jce under the “schrand, With the
aid of o piton, he was soon over the top and climbing up the steep snow.
Come along,” be called dovmn some minotes Inter, and T climbed up to
the piton and slipped it oot of the foe with my fnger. Arriving at his belay
spot, I sunk my ax into the hard snow, coiled the rope over the head once,
and motioned him on. He stepped up onto the ffty-five degree slope and,
catlike, crawled up the snow until he had drawn out all his rope; then
be mude a new belay point, Time passed quickly as we worked up on the
wall; the crunch of iron on snow, an oceasional shout, and the hissing of
the small snow avalanches in the center of the slope were the only sounds
that penetrated the silence. The sun bad come up and was softening the
layer of snow that covered the ice. Above were the final rock butiresses

Standing in a small niche hewn out of the snow, we paused for a mimote,
and became suddenly aware of the threads of mist curling about the sum-
mit and the dark clouds sweeping the glacier below, The afr was omin-
ously still and warm and the snow became soft and slushy. Karl was
leading out across the center of the coulofr where all the debria that fell
from the upper Aanks was funneled, The snow sHd away from under his
crampans, leaving the two front prongs barely biting into the water ice,
I leaned a little heavier on my ax, loosened the cofl arvond the head, and
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walted. Cruickly, he cut a small hold for his hand, calmly and methodi-
cally chopped - step for his right foot, then continued climbing,

It was two in the afternoon and we had close to a third of the wall yet
to muke. Instead of climbing directly upward, kicking the two front
prangs of the erampons in the hard snow, we had to cut steps. O in the
diziance came the sharp crack and dull roar of thunder and Behining,
Az we reached the rocks, it began (o snow—a soft, web snow—so, we
elected to try (he route over the buttress directly ta the peak rather than
trust the couloir which led upward into the swirling mists, The clmbing
wenl a good deal faster oo the rocks; most of the holds weee solid and
the ledges frequent,

I had just passed Earl and was leading up & chimney, when there came
a blinding instant of thunder and fire, so close that we felt the jalt run
through our limbs. The sound died away, and we stood there Hatening to
the buzzing of our axes as they discharged into the air. “Beawtiful music,”
safd Karl, rather too philosophically.

Wo time for waiting now; after the first wave, we started op the coilolir
again, hoping to get down off the summit before the next blast. The snow
fell thicker and we began (o feel the bite of the oold.

Several rope lengths under the summit, more bolis crashed into the
eliffs and ridge; with the tragedy of Bugnboo Spire still strong in my
mind, the overwhelming helpletiness of our position was even more evi-
dent. What more could we do than elimb on and trust to the mercy of the
mountain gods? And =0 we continued a8 quickly as possible and reached
the ridge only a short distance from the summit. Crossing over to the
Kleinglockner from the summit on a thin snow ridge, we descended
quickly to the Adlersrubehfitte and safety,

Fm: MANY years the towering gray cliffs of the Kaiser, though they are
in northwestern Austria, have been the climbing garden for the handened,
high-angle mountainecrs of Munich. But, now, owing to border resiric-
tions and military regulations, the ondinary German cannot cross over
into the Kaizer, so the classic routes of the carly “thirties are more or less
left to the equally capable climbers of Vienna and Innsboock.

The peaks and buttresses of the Kaiser form a range some sven miles
long and about two miles wide. Routes of every conceivabile difficulty can
be found, some requiring acrobatics on n Jevel with those used on the
Lost Arrow. The rock is hard, solid imestone, rising in vertical walls and
scattered with good, sound hand- and foot-halds.
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’n the northern slopes of the Kniser, under the picturesque north wall
of the Totenkirchl, we found the Stribsenjoch Hotel, owned and operated
by Peter Aschenbrenner, member of that tragic German expedition to
Nanga Parbat in 1934, He stayed there most of the year, climbing only
if some of his friends came by, and occasionally descending the Kalser
valley to the town of Kufstein,

The Fleischbank southeast wall, for the ascent of which we actoally
came to the Kaiser, was all that it was said to be. The weather wns good,
although that waen't saying much, for a severe storm could come wp in
a matter of minutes, And once you have started the climb, you are
obligated to finish it; actually, there is one exit roote on the wall in case
of storm, but it 2 hard to find. Only cight months before, a party of four
from the Austrian Alpine Club of Vienna, friends of Karl, were overtaken
by a severe thunderstorm half-way up the wall and were forced to bivouacs
standing on thin ledges, Before rescoers could reach them three had per-
ishied, These routes required the utmost in jodgment and endurnnce,

The first third of the wall was relatively easy, though several pitons
were zoed both for safety and for direct aid. The first difficult rock wark
was a forty-foot pendulum traverse that led out anto a vertical, smoath
fmce, Earl worked up on tension to the high piton and fived his rope into
the sling; then I lowered him several feet so that the radius of his swing
could carry him far enough out on the rock. Several persons who were
walking nlong the trafl five hundred fect direcily below us paused 1o
watch Karl as he swung out on the wall, trying again and again to reach
the holds that would bring him across, But again and again he sfipped
back. But at last he made a vigoroiis push and with difficulty managed
to reach the small hold, He hung onto the fingertip ledge, then slowly,
with delicate halance, inched over, using his feet for much-nesded fric-
tiom, and reached the bucket hold. He tied in, and T swung out on the wall
and followed, Once by his side T untied and pulled the rope through the
sling. We were now committed to finish the climb.

Several leads of ordinary class-six variety went by; the famous Rossi
overhang was won through the use of dooble-rope technique; and we
finally found ourzelves under the final fve hundred-foot, nearly vertical
summit wall. We knew exactly what was ahead—two class-four leads up
m stoep, open chimmey and then the awesome traverse known os the
“Ausstiegriss"—ithe exit crack. In a small cave, above the chimneys, I
stepped op on Karl's shoulder and, using cross presure in the crack
above, worked up to the first piton and fixed a foot sling, T saw the next
pitan four feet above, but could find at first no way to reach it. This is
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the clinch, I thought {0 myself; and, poing up oo delicate holds and cross
pressare, I reached it and snapped in my carabiner just in time to
avert a fall. The crack turned almost horizontal and for the last twenty
feet led across a slightly overhanging wall, Concluding that it would take
a fingertip traverse and the help of a piton or two, T grabbed the lower Hp
of the crack, worked across to the great ledge, and the climb was ours.
This lead was extremely exposed; Earl remarked later bow wonderful it
was to ook down direcily into the empliness below; but while T was
leading I never ssemed to have the time to notice it.

Ar THE poEpER between Austrin and Ttaly, 20 miles south of Lienz,
we stopped and cast o fond glance back over the retreating mountains
of our beloved Austria. T say "oor™ with feeling, for in the course of the
few months that T was with Karl in the Kaiser, the Dachstein, and the
Rax, or with his family in Walfern, the feeling came to me that Asstcia
was almost as moch a part of me as it was of Karl,

But we turned our eves southwand again and saw the towering cliffs
and precipitous spires of the Sexton Dolomites. Behind this horizon,
eomewhere, was the tremendous north wall of the Grande Cimn* an
ascent of which we had frequently and eagerly discussed.

An official took our papers, stamped them, and, muttering something
to himself about mad climbers, dismissed us with a farewell. The whole
aspect and tempo of life changed before our eyes; o new language fell on
our ears; there was gaiety, langhter, and untiring activity.

Our first view of the Tre Cime was a thrill that we had long awaited;
the Grande Cima rose more than 2,000 feet from talus to summit, glow-
ing with that characteristic yellowness of the Italiam Dolomites. We
climbed on the Piccola Cima, waited out a storm the second day, while it
depozited =now on the ledges of the Grande, and on the third day we
mude ready to tnckle the north wall.

We climbed up easily to the beginning of the first difficult lead at aboot
eight o'clock in the morning. There we stopped on a spacious ledge and
looked up at the wall, For some eight hundred fect it pose vertically right
from our shoulders; in fact, it scemed o sway out into the sky over our
heads. Icicles, falling down from the heights above, twisted and whirled
in the air, until, & full sixty feet from the base of the chiff, they struck
the rocks, It seemed amazing that this wall had been climbed, but there
were the pitons, arching up before our eves in the vellow rock, Karl took

* Climhers mav be more {amiflar with the sop-Itallsn Grooe Zinae,
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the ropes, and tying into the ends, started off to the left. Using double-
rope technique be reached a piton some ten feet above me and then hung
there on it while he surveyed the route above; be called down in a rather
surprised volce that he could see no more pitons for twenty feet, and that
the wall was still quite vectical. Then I saw him reach op and gave him
slack: he began io climb frecly with little holds and delicate balance.
Surprisingly soon he called down, “Al, T've got it]” With difficulty be
pulled the slack through the carahiners and gave me tension. I swung out
and snapped the ropes out of the rings and was soon by his side. I an-
chored in, and he traversed out to the right in order to get into the aack
ithat led up to the next ledge.

But we never got Lo see the ledee that day, for in the nest fow minotes
there was a near catastrophe. He reached the crack and inchad op- about
ten feet, There be stopped and, fearing that he might run out of rope,
sujrgested that T come acroes and belay him from the foot of the erack.
On a small ledge, sx inches wide, T belaved him with my rlght hand whils
holding onto the rock with the left, He was in o difficult spot just below
a balge in the rock; but since the pitans were placed, the procedure wis
primarily mechanical. With a determined eiffort, he raised himsslf up high
an the piton. As he strugpled to reach & hold, the rusty pitan pulled out
with a jarring suddenness. He flew beadlong past oy shoulder, The rope
wis jerked from my grasp and the whole length of it went through the
five carahiners before he was finally brought to n halt by my counter-
balancing weight and friction of rope and carabiners. T looked down after
that frightening moment, not knowing what I would find, and there was
Karl, climbing up to the ledge where he had started, rubbing his head!
I fixed the ropes into a rappel and descended from one of the higher pitons.
The distance from this piton, lower than the blessed one which held him,
was easily ninety feet.

“Weg Al we had luck there,” be said, and grinned. T must have turned
two ar three times in the air, Tt was a beautiful feeling, falling like that.
Never even felt the rope tighten about my walst when T stopped. Yes, it
wis the steepness of the wall and the nylon rope that saved me. We were
both to blame—you for not belaying properly and T for not testing that
old piton! But Jet's not talk about it any more."

Since e had suffered n sizable cut on his bead, we hiked down to the
village and found a doctor o patch it up as best he could. When bhe heard
the details of the fall, be threw up his hands at our madness, But what
really excited him was our telling him that we were going back that same
night to the hut, and early the next morning would again start up the wall.
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Around ten o'clock the next morning we reached the scene of the acci-
dent. I took the lead and cimbed up to the rusty siain on the rock where
the piton bad been and found that one of the rocks was completely loose,
probally owing to freexing during the recent winter, T put the same piton
back in & crack a Httle to the right and went up on tension to the spacious
ledpe—all of a foot wide, Karl followed, with a large white bandage over
the top of his head and tied under his chin. Since be wis still a bit dizzy,
I started up the next pitch, We went on for severnl hours, making about
another two hundred feet, which brought us to the famons “esculator”
lead. Here the crack, & hundred feet high, required the uss of about
twenty-five pitons, all for direct abd. This was the lead that defeaied
mmany of the first attempis on the norih wall.

Twelve hours after we had started we reached the Aschenbrenner bi-
woune ledge, named after the mon who mades the second ascent of the wall,
Pounding in severnl pitons with great determination, we anchored into
them and erawled into the nylon tarp which was to serve as our slesping
bag. We started on before the sun came up. The climbing was much easier,
for the vwall was now only about seventy-five degrees and there was bo
netd for pitons, At ten we stood on the summit in the morning sun, the
first time we had felt its warmih for a day and a half.

Two days lnter, on the way to the steep, 3600-foot northwest wall of
the Civetta, we passed through Toblach and met some friends of Karl's
from Vienna. Seeing his bandage, they asked if he might be the one who
“flew down the north wall of the Grosse Zinne, and lived to Liugh about
it” The news traveled even to the Rosengartengruppe, where we did
some climbing later on.

“1 think this [the fall] will prove to our climbers the value of nylon
ropes,” Karl wrote in one of his recent letters, “the only trouble s | . .
that we can't aford them!"

Karl came down to Genoa the day my ship was to sail for New York.
We stood on the pier and talked of many of our pleasant, and unpleasant,
experiences; of the time when he would come aver to America, perhaps,
and climb on the frendly cliffs of the Yosemibe, which T had =0 many
times described to him. He was & sincere admirer of nature; loved to tour
on =kis in the spring; deplored the existence of rope tows and chair 1ifes.

I can =till hear his parting remarks, just before the ship pulled away
from the dock., “The next time you come, Al, we will go only for the good
onts—the Eigervand, the Grand Jorasses Nordwand, and the Matter-
born Nordwand! We've had our taste on the Glocknerwand.”

If I know Karl, be will give them a try long before T ever get back,
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Reports and Comments

HIGH THRIF OFERATINNG: A SECOND STUDY SEASN
By Loweis Sursings asin Davis B Beowrs

oarowinG Ur last year's sirver,® a study ol the clal’s anmusl High Trip opers-

tioe, os modlfied from the procedure of previous years, was muds again from
July 4=3%, 1949, In Sequods Ratiomal Fark, Brower bring on the fint two-week period
and Sumner on the peoond,

Propertieante Dumage, Large Parties v1. Small—In 19845 the party had consliesd]
af approzlnstely 173 persons, senvéed by 51 pack animals and 21 smddie bones Thia
gave & ratle of 41 anbmal (roughly, hali & mule) per person In the comparsbie
Brel two-week period of 1049, there were 169 persons, served by 43 pack anfmuls
and 17 aaildle larpes, glving an animal-to-man mtia of A1 For (he seeosd bwo wecks,
the snroliment was lower, dropping to 130 persons, bat the rumber of stock oonld
only be cut to &4, wo that the animal-to-man catin rose to 40,

The impossihilty of culting down the sumber of stock in direcl proporiian to &
redpction in enrellment (lastmies o law ol diminihing elficency that woukd com-
mend: fo epersie i & large eutkng grosp weee drastically reduced, 14 takes jusl abost
us much equdpenent and & rmany siall members (o peepare & camp and cook for 100
people as it woald for 170, Unless the entive commissary set-up, time-tested aver
many years, were in be aliersd, there ore jusi o8 many cooking kettles, whether full
of pol, with sn enrollment of 130, and just as mamy workees needed slmualtansosily
o carry o the complex but efficlent operatiopa] promedure. In adilition, o the basis
of 130, the operating cosls of the trip excend |mmme o & serlous degree.

Canversely, the ouling groap, and the optmting cficiency, could be sulstamially
imcroased withoul materially intreasing the number of livestock. That b hecnuse the
number of kettles and other items of equipment would remain nesrly the mme in
wplte of the incrense, Dunnage and foed, it ks tree, woold increses at the mte of 10
pounds of dunmage and 40 pousdls of food per pemion ndded. Hewever, the number
of pack anlmals would increase very liide, cven 0 the earellment rose 1o aboul 200,
becawse of the shuitle sysbem pow in elfecl. Under this system ench misle uamally
makes mome than one trip when moving from one campsiles ts ancther. To illastrate
fram past recornds:

Pivmexh Tirwl fud man
130 ] AR
169 io A1
104 b ] ]

Fse of Hay—~The procedure for profecting hadly overmed mesdaws 5t the fest
#tap beyond the rosd end wan carried out on an even brger scale this year Chan b,
Dusing the first twe weeks of the High Trip, July 416, Redwood Mesdaw had
been pchieduled for the first pights camp bevond the rmad end st MMineral King
bowever, thly small mesdow was foimnd (o be in such peor condithon, partly s n
result of the drooghi, ihat two sshatiiate camps were made, sl River Valley aed
Hamilion Lake.

Tt was necessary Lo stop one day ai River Villey, and o lay over epain ot Hamil.

=.!E'-B.H:ﬂn.l-lﬂ-lﬂ.
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tom Lake, vo thal the rmiles could cafch ap on their shuitle service, Still another
ﬂup-ux'ﬂ'[m‘lhrn_phrpuemmrruh']n: Lakes Dasxin. Fmally, at the
fomrth amp site, &t the upper end of the g Arroyo, the mules were able for the
first time to bring wll the food and sipples together ab ome camp, For eight days
th#y had been fed hay st and em romte te Hiver Valley while travellsg sood te
Mineml King amd biing weed oo shutile service between the road end, River Valley,
Hamilion Lakes, arad MNine Lakes Basin,

This pralosged hay feeding cosl the clab in the nelghborhosd of 5100 per day, ar
5800, for protecting the mountsin forage o the arm. Sach an capeadiiune Blistrate
fioeelhly the law ol diminbshing refurne in hay feeding nt o distance [om 8 oad cad
It s severely strained the chab’s badget for the sanesl High Trip that sams ather
proceiure, Bvvalving lem extensive bauling, will kyve (o be worked ol for the future.

Modifed [rimerary Procedure~The mosd saleworihy departure from the proce-
dure of provieus High ‘Trhp operatlony was the now pracike of tmyveling a Jemer
tobal distance dutng the outing, with caweqeently fewer slopping places andd con-
siderabily mare time spend &b esch place. This schabale of shart menes was dickatesd
primarily by the torsin, Opsrating ost of Mineral King for four weels without m
duplicatien of reutes peguired either very shirl meves ar viry long omes, amd the
club's leaders declded on the former. T alss helped the meadowa

Swch a system coald make it possibile to cut down still further on the pumber ol
pack animali. The bonger slop-overs slfowed a further development of the shuitin
service earried of last vear wherein suppliss are broszghl up Irom ene camp o an-
ather by repeated use of the same pack pedmal. However, there is ma aving in stock,
unles ibe party be splif, 3o long as there b 3 single long day somewhers on the
itinerary that prevents a shiritle o thai day, o sifwtion that prevalled fa both the
two-week periods.

Mot only does incressed mse of shulile srvice allow fortbher profection to the
mracdows through making wse of fewer animaly it allows greater lelsure and an
Increasel oppertuslty to appreclate ihe high country by the dub members, As ez-
amples of (he new program's Nexibdlity, and the optional side trips wvaflable, after
leaving Mineral King, July 18, oa the prcond two-week period, twa full days were
menl oa Rattlomake Creck, which permitted the members to make day -long ox-
ploratiats of nearly Liltke Cliire Lake, Foresfer Lake, Gresl Weslern DHyvide at
Shodgun Pam, and the forest and mmdowland oa the ridge narth af Soda Creck.

Contrary to the origimal schedialo and in erder o reduce damags b0 the scanty
forage supply, only one night was speni by the maln pasty and fis pack animals ai
Upper Fanaton Meadow, Even bere the stock was turned sut below ibe tourist pas-
ture except for o few wranglers” bomes necded (o cilch the mest. The halanee of the
time origically planned for Upper Funsten was allotied variossly: ope siring of
enules with 2% people made ﬂlru-ﬁfﬁhhﬁ:[mﬂhﬂrfhﬂilﬂihm
of Mount Whitney, refurning to. the next Bute mamp ot Momuine Lake: mnotker
group of 25 remained af Upper Funsten for severnl days with thelr belongings, bt
without pack steck, to do some fishing, and sobeequently were transporied to Mo-
raing Lake with the asdlstupee of o stving of mules on shuettle service belween the
twa mmps. The main party maved directly ts Maralne Lake from Upper Fusstos
Medow after the firsl might, sdding the number of days erignally scheduled for
Upper Fumston fo the total that had been plannsd for Morsine Laloe,



REPORTE AND COMMENTS 1

The loeg luy-over st Morine Lalker prrmitied sbill Histher disperions of the main
mr.mu{rﬁhmﬂ-:ﬂ:mrlﬂhﬂ-lﬂphm the Inrgely usnknown
ail inacerssible Rawesh Basing other groaps chimbod Mouol Eaweah and expiared
Mine Lakes Basls, Afler the four-day lay-over at Moraine Lake, all thess seattersd
ioecen apain mnited amd proceeded to Lost Canyon, where another lay-over ol two
fudl days was made, enabiing varioas parties (o explore Big Five Lakes Hanin, Cokim-
bine Lake, and the reglon wroand Nesdham Mountain,

Prodlenis i the Limg Lay0wér—0{n the other hand, the law of diminkhisg =
chemey again begins tb operate as the length of lime betwern moves s increased, The
fish peglatios sufers more, the onmpmite becomes trampled and more desaded of
wood supplics, bigger pits must be dug for waste, and meadows are grased mone
heavily Uy nonvworking stock that Bas caught ap with the baslses of mﬂuw
plies. The namber af worlable iticeraries in the Slerra becames seveecly  nocdiiced
sinte there are relatbvely few places that cam he usad for really cxiended siavs with-
oot damage. This mesns that the workable ones would have to be used mare often.

Kesistamee or the part ol the mowntaln imveler plsn would commesen to operle,
poasibily Iradisg to & decreassd emmolflment and epemaiing bosses, The people who
elect bo- g0 o6 ihe present iyvpe of High Trip (instead of the sedenfary spol-camg
trip} begin 1o tire of slaying in one place B the step-overs extend bevond a maxi-
mum of aboud three pights. A stay of that extest provides one day to come into the
area from ome directien, one day cach for trips to two |atemal podnts, and the moming
of the fourth day for leaving by s differem direction,

Effect of Telp om Meadowe—The Hinerary of the 1949 High Trip was slelficed
from Yawemble ot a late date, sl with great effert, In arder 18 sveld evergrazing of
the mountais meadows there. With ihe exeeption of Upper Funston Meadow in
Ren Canvon, stopping ploe were n more or bem out-of-the-way areas where
lorage wis relatively abumdenl and grazisg by other pariies light, Af Upper Funstan
Mesdow, the schedube was chasged dushig the tebp 5o (hat the lmbied (omge there
wonkd be wed for onky ane might.

To enzmernie specificslly, or Ratilesnake Crock the camp was near the upper end
of the cunyon ael the stock was pushed uphill lata & basin stmilar to Grasite Basin,
bl pmaller, sear Shodgun Pam. Some af the dock strayed from this aren hack down
to varioas mesdows on Ralllemake Creek, but no appreciable damage oocurred. Thin
side-trail basin recebven very Eitle tme [rom other parties truveling through Hafthe-
smake Canyon. At Momdne Lake the stock was turned Toose In Sky Farlor Mendow,
which is eme of the largest mendaws in the Sequnia and Kings Canyvon Mational Parks.
Tt was mot harmed adhly by this wee In Imﬁnnm-ﬂ:hruﬁmhdhm
mse by otber vhiltorm, nmp was orar the gpper end ot Gmober Ene, and the stock was
pastured in the excellent, bealthy meadows downstream {rem that point.

Fadisnfary Kestricfions o ﬁrﬂ'ﬂ;.—-—Th& Bieren Cluh's effoet En conserve the
matural esoarces of the Sierma was tbypified by the fshing program. The fishing mem-
bers af the club held 8 meeting en July 19 (o satline poficks for the present ooting.
Afrer takl=g a vate, they decided to restrlet themselves 16 three fish per fsherman
per day on Rattlrsnake Creek, aml Lo five fisk per flaherman daily on all other streams
in ihnt peglon. It was sereed that anly In ithe lnkes would ithe regulsr legal limit of
fifteen fsh be obsprved. Theee were [wn reasons For makiog this exception wiih re-
st in the Takes; (@) In some of these lakes 18 had been foand that the fish kad
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targe hewds and small, this bodie, indicaling an overabundance of mutually com-
petitive individoals; (&) 1t was fell that the diffculties of lake fishing were soch
that ibere would be no danger of depleting such sreas,

It was ak agreed thai whenever camp was moved 16 s sew Bshing nres, oversh
Bshery conditiony would b sampled by the first fishermes (o greive, and that on
the following morming another mecling would be kel o determine whelber any
change shotil] be made in the seli-imposed Hmits sentloned abowve, A dally creel
erany alis wan condudcted, with ewch Sshermen reporting hia @tch al ampline.

Camgp Clramup~The Slerm Club's tradition of hl"ﬂthﬂmﬂ giltr cleanes than
ithey were foond has bern piresaes] for years, nmd was iscussed ot some length during
the High Slerrs Whdernesa Comlerence last Apefl, As ths phofegraphs show, affer
the garbage has been bumed snd all tis cans semshed flab and baried, members even
darry in bomds of pine cones ard dulf to ebliterate farther the marks of use,

Suppestiont.—In peoeral the 1942 wrtem of ilserarics, which embodied o smaller
number of stopping ploces than o previos yems, with lenger slop-averns between,
mizght well be contioued Im the fature. Thes mtem pot oaly belps redece the number
of pack msimals hnlpﬂmltllmmmﬂhﬂﬂm al the mousialne Those
wha Hke to hurry from place 1o place amd elimb & great number of peaks can wtll
dde g from the camps; others may enjoy. the scenecy in & more relaxed masner,

Probably most of the members, i polled; woilld wole for camp-to-tamp moves
indermediate in lengih between (e 1949 short Lrips apd the loeger anm of 1943 This
woishd seem o [mnvelve trips kn which sach move weuld nod excesd seven miles. Under
mich & procedare the pack stock en moving day could bring ep twa Inads on shuitle
sevvice: commissary equipment on the fint lead and dannsge bags on the second,
The stock thus would travel 71 miles that day to seven miles by fhe membern. Some
considerntion also has been gheen to an aliernatbve sysiem under which posfhle
itimernsies eoald he mulifpled through moving Lo (be fex distant camp in ton pee-
thora, splitting compyissary and guesie. Such o splitting of the groop woudd inveolwe
new prablerms in administmiion and logistis

However, if it coald be worked ont, ihe male-man miks conld be cut almost in
half, with & correspending cut in the cost of the trip that weuld prabably enable
mare people o afiord it Or if some intermediate retlaction bn animals can be worked
otel, it may permit regolar allocatfon of § sobatasiial amount sl meney for add.
tiomal hay and hay bauling The club's only recent expeclence Bn e compamtive
costs of mule v hellcopter was In armnglog 1o have materlsls tmaspaeried 1o the
Benson Hot site on Monnt Andersan, ot an ebevation of aboal 8000 feel The heB-
capter estimate waa about twiee as hlgh as that for mules, so U latier were s
wnd the club was spared having fa think abowt the implications of belicapiers.

Tt has been pradithonal that the Slerra Club's High Trip commen<e oh July 4 and
exiend for a menth, alboagh dvided (ate twe two-week seclions. This early date
for commencing the owting appears 1o have been dictated Inrgely by the wish of the
packers ta have the Serm Clab owting come at o diiferend time from the mals toyris
travel season. Hewever, the use of mountain mesdowd by large sumbers of sliock
resibs [ a greaily incroased irspact sarly in the seasos, Tt bs Bopsd that the dates
of the High Trip for next yenr can be refarded 50 thai the trip falls in July =nd
Augiesd Imstend of whollr in Jaly. T this can be accomplished, mare henellt will
rewlt Ehan from aimost any other singhe remedial mensure,



GLAUIERS THEN AMD MNIOW
By A, E. Hassigow

viw THE eaprient of the observers ol our Sierrs glacien were concerned with

their mile ol shrinkage. 1. C. Ruseell weole in 1631 (1),* *That this noonday
melting Bas more than counterbalanced the anteal additions which the glader hay
received diuring ihe last few years seeme evident frem the accounts we have of the
p:g-:.-:l.u-n,.mﬂ al the mowields of the high sSom.” Hisscll was referring to ace
cownts by Josph LeConte and John Muir of their observations of the Lyell Giacler
In 1ETE (3, 3).

G K. Gibert, who sccompinied Rusell during his explomtion of the Slerm
gladers fn 188), eelurned pm Aopust 7 1904, to phetegrmaph Meunts Lyedl and
Maclure. He emphaslzed the seed for glacker dais mnd photographs in an article in
the 1904 Sierra Cfal Hallerim (4). He did not point oat woy redical changes In the
Lyell Glucer bui mwde commeenla on the retreat of the Muckore Glacier which e
cengidered in following paragraphs.

The umiszml recession of the Lyell Glader in 1919 was noded and phnddtrlﬂﬂ
HIMF,W{!I.H“4MEMJMJWMWM fi8, W Can
really Endulipe In the comment, “They hadn™t seen anything yet 1™

An opportumlly to obeerve the Sierra glaclers dudng the pommer of 1949 =nd
compare the present exteni of the gladen with the older photographs and observa-
thons waa weltomed as an ides] vamtion. The preceding winter of 194549 had been
exceptionally cold and the mmowiall at the higher devations of the Skerra had been
very Hght. This combinstlon ef crvamatances b not surpeising; the regloa of maxl-
mum precipiiatlen b Lkely (o occar &t lower elevations during an exiremely cold
sexson. AL any mie, conditions were ideal for observing the gluciers Because the
surface snow had melted, exposing the ice beneath,

A preliminary trp to the Dana Glecler with a Matloma] Park mnger-nstumalis
party on August d, 1949, served as the intreduction for an Intensive ten-day trip,
beginning on the Labor Day week end. In the coizrse of thi time we maile photo-
grapls of tke glaciers on Duna, Conness, North Prak, Lyell, Machire, Eiuna, asd
Enlp Peak (Parker Creek Glacier), When possible, photlographs were taken {rom
the exact position used by earlier observers A copy of the pittere of the Dana
Glacier taken by Ruseell in 1283 and GOberi's photogmpha of Lyell and Madars
in 1505 are inchoded for comparisen with the 1949 photogpmpha.

Hdnf&l:mﬂdﬂmlﬁm;lﬂﬂ'lmhmrrﬁlﬂiﬂbﬁ'&hhm
study of climatic cycles pablished in the 1080 Ballctin (6). The summer of (RA)
followed an umesslly dry winter durdng o mindnl'h-ﬁ.l.llmmm'ﬂ
Glbert's phets of August ¥, 1904, deplcis conditioms In o year of svernge snowlall
fellowing o perbod of exceptional precipliation. Tt {s even posible that the Lyell
Clseber may Bave increased in thickness In fhe preled bedween 1590 ardl 1900, - Cer-
tainly thers fa Bille Ekellbood thai any greal rectwdon occurred at this time.

At the time of FPorquhar’s phatograph In 1919 the boginalng of the dry period
wai having fis efect, and the joe has comtineed its receslon at an increasing mie
mnee that time. The leefall between he west and st Jobws of the Lyell Glader (e

* Ger refesrndes at end ol artick.
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Gilbert's photo fa 1903) disppenred in the decade aller 1921 The kefall sppeans
in an unpubilished photogrmph by Josph M. LeConte taken July 4, 1931, bat
miissing in Anse] Adams’s telepbote view from Moust Daos In 1951 (7).

In spite of the increased snowisll Between 1937 aed 1937, the Lyell Glacier con-
tinued fo shrink Phedographs 1 teak an September 5, 1057, indionle that the ke |n
the vici=lty of the lcelall had decreased In thicksess comshderakly, This decrease ds
évident in the chimney formecly ocrupied by the beefall, and bs alo indicated by
ithe fact thai a wock sheulder extonding ovt intp the east jobe above the chimeey
was exposel in 1937, Tn Ansed Adams’s tebephote view of 1931 the position of this
shoubder apiposrs as & gray spot, like debsis on the srface of the glacier.

(Hher evidence of the lnas of ice is gives by ihe oetreat of the mad lobe of the
glacier from its momine, Apparestly this refreai began in the early thinies, bat
from an [espectbon of Adema's photogriph 8 B difficall to be posithve that the e
had Begun iis eetreat as early an 1930, The Nothoma] Park Service began lis glacier
strveys in 1931 snd Gls redords might cloar tip this paint. Tn 1937, seversl paiches
of bare rock exfsled beiwesn the glacier and the mormine, By 1940 these patcles of
hare pock had developed ato o contimuons aren, 08 indlcated on sy plaotographs of
Blount Lyell, particulsrly ihe view from Kolp Pak on Sceptember 11, 1945,

Ia view of the lone Edstory of glach] decBne, B [ guite amariog to dscover
anemalous instances of glacal growth. For canmple the reck shaoulder mentioned
above, which in 1937 extended oat into the cast lobe of Lyell Glader, is new covs
ereif with fce. The lce also fills the chimney to a greater height. These cherrvstions
were checked by eompasing photcgrapts taken from fhe same spot bn 1937 amd
1940, The helght of Mount Lyell above ibe ghcier was ussd as o standand of mexs-
urermest, sinoe i pholographs licated mo apprecable change in the fop direcily
below the peak. The heighl of the rock to the kit of the chimney was then ddeter-
mined kn bath photesraphs. The e was saficlently higher on Sepiember 8, 1040,
Imu:ph{nmedluppunm-flhmd.nbnuuﬂnbwtﬂ in 1987, in spite of the
Euct that there was maow an the surisce of the ghacier in 1937, There is little doubt
that thels particalar ape reerfved more smow during & period when the snawisll was
belaw mormal and most of the glackr was dwindling mpidly.

It Is sl Enteresting to note Lhak En 1037 & large snowhank lay betwesn ke lateral
maralee of the Lrell (Flacker and the mat alope of Blount Machare, This spowhasl
was mol present bn Adame's telephoto view of 1951 amd bad dbsppeared sgaln in
1040, altbough a narrow sirp of sagnand jod emalned In the gully between the
‘maraiee and Mount Macture.

This rather detaifled account of the changes in the Lyell Glacier i wsefanl in rels- -
tion fo the ofker placiers hemmse 11 explaine apparent discrepancies bn some of the
earlier ohaervtions. Prolably the mosi sgaifimnt point iz that there has nok been
any proernl retresi of the gladers Tfrom thelr moradnes wnefl the |20k iwo decades.
Uniil recemt pears, the glaclers have beceme thisner bat the ice has remuined com-
linnoes with the sagnant lor usder the moralnes. 1t s unlikely that there kas been
any froptal advaner sinoe the bt glucks] maddmum aboot 1250 (21, although the
e may have inereased o thickeess in vears of eoeeptianal ssnwinafl

These eonclugions help (o evplabn Rosedl's befiel that the Lyell Glacker was dwin-
ding mapidly in 1830, John Muir (1) had reporied the langth of the Lol Glacher
ax ®iboul nne mle " Jowph LeCands described the glacier i ooe hall mfle in width
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nidl & mile long, slthowmgh his roagh sketch of the west Iohe (2) dicaiot an almot
clroular shape. Theme obecrvathons may have bd Risel (o conclode that W 1872
the glacker exiessled bevond ihe preseat moraloe gysiem. 1 & now spparent ihat
the glackér did oot retroal betwees 1512 amd 18RS snd that the earlier esiimate of
the fength was innccurmie, The most reliable data rganling the extent of the Lyell
Glacier sl that tlave are furnfsked by the doserlption of the terminal morslne. Ta-
Conte deseribetl the moralne as 20 feet I helght spal 50 fod in widih ai the kas
Bincw the present moraine & larger, we can gues that the ghader eocupled space
wﬁhmmﬁhﬂnﬂﬂlhﬂﬂhhﬂ“lﬂlnmnﬂuﬂﬂ M-
raine was hidden by snow in 1873,

The repart by W. T3, Johnuon, who made the map for Russell's articke bn 1883 (1),
that the Maclure Glucker extended as a wall of jce out Into the lake can alsa be
cleared up by the obuervationy during 190, Ghbert had guedtionsd Jobinsons map
after pholographing Moent Machure in 1903 (43, bul alter corrspondence with
Jobnson accepind the powihiBty thai the glacer has retreated from the bke Tt §s
mow apparcal that ik maraine in the August 7, 1903, and Seplember 0, 1949, pheto-
grapha fepreseits the maxinmen sdvance of the Macluge Glicier. The loe bady which
Johnson ohserved was sagnand lee separated [rem ibe glicler by the rock showlder
between the lake and the momine. Durisg the simener of 1949 this foe coild not he
misiaken 58 o snowbank betanse all wow had melted, #vm from the sarface of the
glacfsre, and the troe natore of the stagmant e bodlies was revealed.

Conlusion of sagnand lee with true glaclers §s much msier 10 eliminate pow (hat
the paiterms of maralnes have been sharply defined by ihe retreading glaciers. For
examgle, on the Dana (Glcker obe can disvtinguish o lateral marakne in the phote-
pmaph faken Anpost 4 1949, which is conmected ta the upper emdl of the tereninal
meraime pnd extends towsrd the clifis on the left of the foe chute. The berpsckrmng
new eods st the rocks east of the chute, indimating that the loe to ihe left of this
point has ne moten. AMbhough Russlls pleture in 15883 shaws the derpackrmnd ox-
tending somewhat farther 1o the left than ai presnt, i B apparest from the me-
raine that most of the ice filling the end of the canyon was motionless even darisg
the perind of grealest glacial setivigy. Two rock slides Bave now coversd mach of
this stagrant jce with tnlus, bui the old [oe cam be found bemeaih the rocks,

Anather example In which larmge masses of loe lack paffeient depth 10 previde
glacial moiion b5 foend ai the Parker Crock Glacier, pholographed on Seplember 13,
148, This bee was considered & part of the glader when this tegion wan mapped by
Tokneon i 1833 and again by ihe Usdied States Geobopical Survey in 1558, All this
ice appearad to be continwoms with the Parker Creek Glacler i a photograph from
Mount Dana iaken during the summer of 1937, Recend melting has divided the foe
info three repamie paris.

Diber small gladers have been incorrecily aznimed in be old snowbanks when
mcimally ibey are siilfl active. & number ol Biile ghciers enst of Mouni Lyell were
mppdby]nblmhiﬂildlniﬂkhthtﬂulﬂn;ﬁfmﬂﬁh?ﬂh
Thise are mot shown as glacers on the Moont Lyell topogmghic map. An excellent
view of ihe nearesi ene, which has 5 well-Torme] msorafne, ean be obiained from
the sumenlt of Moust Lyell. A small glader; unmapped by elther Jobnsn or the
Ulniied Stwtes Geological Swrvey, wae discovered en North Peak near Mount Con-
ness, lis morslne b clearly visible but the erevnses which we observed in the bee
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ane Bl apEresl in the pholograph taken September &, 1999, A small lake below the
gluwcier has a trace of the milky tinge charscteristic of gladal lakes, The activity of this
b.lrllm!.ltjhl‘.'htiﬂll'l.:iﬂr small and it B probably oo the wverge of Becoming
stupgmand.

Muoant Conmess Glucker poses ome of the most Interesting prohlems becmese it was
mmnie the most active glacler in this region ot & now dhappearing most mpldly. Tis
morine i3 simple in smucture and does nod. have the mokiplidiy of crests feues] on
the momines of other glaciers bn this reglon, Bt by very high, Indicatieg » former loe
thicknes of seven] bundred feet (2, Howevers, the bee retreaied fram the momine
of thee easi lobe some tlme sgo and it b new reiomting from the weslern momine.

In contrast will the Comness GRacler, the Koip Glader represenly & vory comples
maoralse stracture. AL keast slx eoesis and possiBly seven mre visflile on the momine
uneder Kalp Peak, and the pumber of cresls in the foregreiimd coald not be counted.
This glacier an| the canyon which £ occupies provide one of the besi examples of
e sculpdire &nd morabne hudlding in Ihe entbe reglon, Liks the Dass Gilacier, it
han a musnber of well-presirved alibée momlses in ihe camyean belowr.

ARbnagh the Koip Glader b well knawn to the Natlonal Park rmngees, I8l sl
hom visied by hikers becawss i in hidden from view plomg ihe Parker Pass Tradl
T§ was not sbown on Jobmson's map ond b5 indicited incorrectly aa & very emall gla-
er o ths Meust Lyell topographic sheet. Anyane who caren to search for {2 will be
rewarded i he tirhs fight at the firsd stream nlter leavisg the Park baundary st
Parker Paw and fallows this strem to He source, Circle well sroand the right of
the momige before dimbing [t o ¥ou will find yeursil amoog a sen of boulders
Kolp Glacler ls visfhle from the top of Maist Dass, and probably an even hetier
view incloding the entire snovalne eam be ohialned from the simimedt of Moane Gibba

Aside from the pleasare of exploring The moustaing, one cn Texrn o great deal
abouwi the world we five in from a stody of the present and past hehavior of the
placfers. Dear Brdel wacatbon leM s with a resewed respect for the problem. The
mumnber of new, imanywered goetions [far ereesded the nemher we could anewer.
The amcunt of information divakped by the glaciers b tremendozs, far more than
u siegle party cam gather in o few weeks of a séngle year. The scloaiion of the
problem §s frresdstible snd we are anxious do retarm af Ih-hiwﬂ:lnﬁ;.
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Celaciers Then and MNow

e, G Ko Gilherl ook this phiolograpls Tnois

Fll e ) Lvell Glacker am August 7,
ol il & bow ridge between the bwo lmanches of the Lyel Fork, The apes

ilse mogih
wik marked with 5 ooirn which 15 plmosi Eidden by brees

Melow b Lyvell Glacer as it sppeared on Septembser 5, 1980, iakien rom the saime spsil

Cillbert Im 1200 Omby ibe glachy has chanesid ; ihe tress in the fercgroend
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The ol stwmp [m Gilberi"s phiok

s fn dlBeeeni wlier 3 Bp=e ol foriv-six i Caure

ragh 1 2@l these bail omly the Lipe of 0 spgwsirs, By A E Harrson
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fAbeee) [hsa Clecher ofi 0ERG, {1 . Hissell phofogiap, dodErbeay I, % Gealngical
survey, b The bergachriand extends Tarther o the Iefl tham @t peesent, altbaounch much
wl the ire al mch ond ol the glader was stagnant af that tiee. The glacier agpear
o b almost overriling the moralne al several places

{Broer ) Ihna Ghder on Austusl &, 19499, from the north side of the obd morsise
forming the dam for the Bke I the foregroningd. Talies has covers] most af the stag
mahl iew ab the left of the ghcier. There was very llEle snow an dhe surfece ol the
placier even at this early duie. By A E, Harmison



A e | WLachine Clacier om Augast 7, 1900, Photograph By L K. Gilber

{ Wrleris ) Maclare Ghicker of  hmibcmber 8, he EinEt e LFs v Laf

el el H Sagilrink g, 1&s 11 t ol used by Gilbert
was herl Tounad, bt this viEew is spparontly Trom the sinss Vacinlly Nofe the well
weveloped brmpachrimil @l ercvasses in the glacker, alsp the puich of ice m hack aof

ihe lake. By A E Harrison



Fadbare ) Parker Croek Glacder on Kodp Peak, Seprlember 13, 1940, The hergschrand
in this raee in u series of irameverse crevesses. The Lhree foe boddies in froml of ihi
glacher mre sagnamt pnd grobabdy were motionles even duaring the glacial moximam
The bedi poribon of the glucker is also stagmant, dnce there B oo moraineg below ihis
pothin and it dises nod appear 16 b emavating & degos oHE. The small joc pateh
hevamd the glickr may have moting as there B o well-formed cli above i Mhato-
graphed {rom the tradl st the top of the sigeags on Parker Peak

{Belme ) Koip Peak; Kuna Peak. and Eolpr Clacler on September 11, 1020, from the
wmil End ol g 12 5000l ||l|'J.L of red rock which apipears Lo e coafifcal fram ilie
glaeher, A secondd calem was consirocted Lo mark e cimere Looatbon, wihiich was
lighitly below the hEghest pobni. Photograghs by A, E. Hasrlsoa



REFORTS AND COMMENTS ur

DAME AND THE LAND

(Followmg are exiraciy from 8 paper by Gerard H, Matikes, Homorary Mewmber,
American Sociely of Cigldl Eugimeers, entitled "Solidy dn Sireom Flow,” which op-
peared in Trawnctions of the Americom Geophysical Dnlon, Sume, 1040,
Tnmﬂ.nﬂhﬂﬂmﬂﬂhr-mﬂwmmdmmﬂdhuumnﬂmﬂm,
10 the cffect that sofl wash from the lhed should be prevended to the extent that
sireams may Bow clear waler at all times, s not founded on sousd dectrine. A
ceriain amount of sediment ls peeded by simams to maininin thelr channels. The
amount of sediment josd s mequited varies widely s between sireams, depending
upon wabershed conditions and climate, and is undefinable exeept ks | By be dese
igmated by the term “msiural losd ™ Ussally brgest Im propoction (o water dis.
charge during high stages, the natural bossd may dwindle to zeeo during extreme Jow
stages, and may e becams o segutive quantity when it nad fise pnd are blown
out of dry rver bads, 8 common ocoerrence in wesiern pircam bods, Hut, whnbever
characteristics the nataral load may stsueme In individus] o, it fanction fs Indis-
pensable as & stabilising agendy kn the mainteninee of Eaturl chasneli Tn the ab-
pence of this natural load, as for matancs where sedimematation in o lange Teservoir
robs m stream of (ks load, the desiltod waters itndng from the seservair baiild up o
new load by eroding the stream bed. Conversely, excesdve sofl erodom, that s,
eroslon i eocess of nabural rates, operates (o overload sireams In diber e, stream
chaznel deterioration ensues, ususlly fobowesl by & sequence of molbow cosditios
which are extremely cnsily to reciily apd in many Instances nre nol cormeciable. . . .

Reirpprespiom and - A pprodeiion Helew Domi—In Earope and alio in Btk
Indis, Eeglneers easly made acquainiance with diver-bed rtrogression helow dums
dise to Intererption of the sediment load, and learned the damgers af this long befoss
ihe subpect evoked laberest in this coumtey. In practimily all casey where bed retro-
gression reached large proportioes, aggrading of the river bed farther downstream
auiteed by course bed-lead materials demped in by the triletario, has bern (be more
mrous odll. The concurreml action of reirgresion asd sgradation a0t (o8
leveling procem that Hatiens hydmatic gradients. Owce such conditfons mach an ad-
vanced stale, (he channel is damaged uwpally bevond repair.

s thia ceuntry, the case of the Rio Grande below Elsphant Butie Dam is one of
the earliest, and is therefore well known. Only s salient features peod be mimtioned.
Aggrding of the bed, oused by gravel brosght n by severa] uncontrolbed friba-
tarles which empty into the river below the dam, was the primary mase of profile
fastening. Storage of Aood flow by the dam deprived the dver of ity erstwhile power
to erode sndd bramsport these padiment accretions. By contras, ersglon of the bed
below the dam has been but o mlsor contriboting factor. Tt was checked by four
Tow diversion dama for Ireigaiion, and to some extemt alao by the gravel broaght
in by the tritetaries. Ageradation of the river extending downstream to El Pass
renched My enandsniem b ihe International Dam, asd thence continoed downstream
for sme distance. Rapidly mouniles damage cused by Bash foods from the en-

pamible an extemadve rectifleation of the channel below El Pasa, These works, all
Built a1 gpreai cost, have restored fafrly stabilized condifbens. Obvhoualy, po small-



118 SIERREA CLUB BULLETIN

seabe local effort could have remedied ihe enienable conditlons that wee created by
the chamnel deterioraiing,

An enlirely different situatbon ks developed on the Colorade River below Heaver
Dam gince it chewitre in 1658, The scouring power af the dear water, released on s
river-bad slope of 1.5 to two leet per mile, caused extensive erogon. The fner par-
tickes were tnamsported great distances dows the river, bot the oarser moterials
setibed out sooner. In the vicnity of Nesdies, Callfornla, about 100 miles below the
dam, agrradatben previowdy Bad lsen In progress for many years from naiures]
cumses, the risa ef the bed amcumting to 11 feel In the period 1002-193%5, This agsra-
datlon bscame acomntuated when, in November of 1938, the backwster from Parker
Mmﬂdmwrn!TMhﬂﬂhHﬁwm&uhmﬂihlﬂi
backwater which gave rise to dense growths of willows and tules which in tum kn-
MIM&EME&MMMMMEI&:N@T@M
hes boilt wp st an svernge mte of 1% feet & year, thereby ansng the jow-water
surface In the river to rise higher than the bank om each gide. This process extesded
upstreasn st & mapil mte, gradnally oblitersting the regular coarse af the rives. A
dense jungle-like arm 12 mides In lengih and from 135 Lo as enech as five miles in
width new exista In the viginity of Neadles, Acrial photogmphs reveal & moas of
small channch bul no main champel. Vegetztion has beem the dominant facter. It
bas served 1o baild up with sediment the central part of the so-called pwamp at
lenst four feel higher than the slomghs which exist aloeg the two hanks Thess
glozghs contain clear water that has filleced throiggh from e central part of the
swimp, all sedimend dewn to the finest particles belng sereesed out by the choss-
growing tules In 1941 when Lake Meid Afled to a height recifring releass of more
water than was regularly being relrased fo moet the demands of waler wsers, n
gerbous Enundation took place al Needie and an unsatisfactory sanitary condition
developed. Up 4l the end af 1043, Isisdation al Necdles, even during regular waber
relrases from Lake Mead, became progresively womse, The “Nesdles Swamp® b a
ease of chaneel obliterstion, excesded in magnitude anly by thag of the White Nile
in Alrica, where that siver becomes lost in the papyrms swasp of 1he Sodd, As in
the Taiter ease, the lesses of water in the Needles Svamp by trarepiration frem
plant sarfaces and by evaparatbon from water surfaces are enormous, Preseal plana
contemplate the exenvation of sn ertlfidal channel the full length of the swamp
wiih discharpe cxpacity sulfficien] to earry Baws appreciably grester than the regubar
water weees' dermnds, without raising water levels o damaging helgbls (Buerean of
Roclamation, 1047), , . .

The Sacromenie Miver Case—What dosbiless mnks as the mort remarkahle
chapier in the anmals of river reconditiondng fn this country, s the rebabilitation af
the Sacramsemto River, Califorsly, after it bad had hécome clogged with placer
mindng debirk ever & perled o more than 30 vears, Ceanntlon of debebs duwmplsg,
teaugarated in 1884, Bes enabled the river chammch affected to clear themselven
Their compelener and capacity I the maiter of transporiing the accumulaied dicheis
has bien mathing sharl of astosndisg. Abaut 1890 apprading of the river bod had
mbeed Tow-wier level on the gage st Sacramesto, 109 feet and &5 mich a5 30 feet
[n the meuths of the principal trfbutaries, About 1567 & sesdy bed Towering was
potlced which aftminated B 1920 when low water af Sacaments page apuln reg-
ltered 00 (menn sen Bevel). Since that tiee the Sscramests Rlver has resimed b
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pormal fusctlonlsg. Its muin tributachs, bowever, required ten more Fram to meliem
o porEal

The next chapter in this dver drisns is shoat to anfold Beel, Snes 1930 the trans-
parting capaciiy of the main river has boen more than equal to evacuating the re-
maining debies oLl coning down from polsts far op in the watersbed, attributabile
probably fo overly cHeéclive interorption of mining debels phas matural bedioad in
the tribetaries, With the completion of Shesty Doam on the makn river, relenlion of
mdditional bedisad matesials now i lkely to omplicate forther the situation. Engi-
necring skifl is girding itsell in tkls case to the task of combating Lmpendiog chanmel
deteringation on & sale hitherio untred

Useful examples of what can be accompiiabed in the way of desdiing water diveried
lwm"hlpﬂnnmqhﬂﬂdlﬂlhlﬂmﬂlhhlﬂﬂﬂlﬂﬂlumﬂm
are foursl above Columbias, Nebraska. Three dévelopements there utiliss the walers
of the Meorth Platte, Fhtle, snd Loup Rivers, all potorious sedimend carders with
concentrations ranging from 500 ppm during low slages to 20,000 ppm during food
flown. Becuuse adeguate worla for handlisg &SI were firovtided, the operntion costs
of fhese works bave been quite low (snonymeus, 1086; Boughlon, 1939).

Comclusion,—The increasing tempo af surince-water stiliation and food contrel
which are being witmessed In Narth America, Is desilned (o bring with it widespread
prodilems maalting, dircetly of |edixelly, fom streem-chansed detesboration, Shrink-
ing channel capacities appear b be nesi in order as the polesiial soarce of & new
fload menace. The conseqitent eoonomic damage will be the greater, the losger the
day Is defemed 1o give this situstion intelligrnd corsidemtion. Valoable as nre the
Jessema taoghi by what lppesed on the Sacramento River, oa the Colomado River,
and on ibe Ris (mode, these lesmons are not heing beeded sufficiently, Western and
mid-weasrn streams nre Nkely bo be aflecied most. Alibough, possibly, in New Eng-
lnced, there I8 feast to fear a this comneciion, because so many of s streame moe
small amil fow in lalddy permanent beds, vet there §s good rason 1o belbeve thai
Its larger Fvers are nol lmmuse to retrogression or sggeadation.

Broadly viewed, unles this coantry approaches it surfsce-water utilieation, Sood-
redoction aod sedimeal-control problems with more foreslght, future genemtions
gy well End themeelves confronted wilh resrvoln Glled with sediment, and below
them piany, hadly deleriorated siveam channels, wholly unifit to roume the task of
oxmrying the waler and sediment discharges which, formerly, they were Biied by
Nature io carry.

B
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Cimsrnrse 1 Toe SrLmmes
mmuumlm.mmmulmm River, and o the
parth and west of the Purcell Ramge, are one of ibe more beavily gladated portana
of the interior manges of British Calembia and offer to ihe mousiainest & witds va-
riety I seow and dce climbing. During the smimmer of 1949 Jack Hanson, Dave
Nedws asid Joe Firey visited this region with designs an Mound Duwsan, the highest
peak is the range south of the milroad,

Tuesdny, July 12, found us backpacking to & cump af the upper eod of the Asals
kan Valley. O the following merning we nscended to Amiksn Pass whees we had
n superh view of Dmwson lving 10 the sooth and acress the valley of the [noomma-
pleux River. During the afternoon we cBmbed Leda and Pollux, the e two pis-
nnches on Asullns Rldee leadieg to the north asd west from the pam.

The sext day we coosnd Asgdkanm Pass and descended fnto the profoand gonge al
the Incommapleux. Talmer in the early 1000% crossed the Geikde Glacier at the foot
of the Anslkan Pass But teday the glacier has receded approzimately a mile up-
stieam oo the Incommaploss, Beocause of the difficulty of a river crosing we sacendsd
along the rver bank 1a the mowt of the Geikie Glader. Fram here it coahl be seem
that the Geikie Glader Bas beoome severed from the Mecilleoraet Mewd. The ower
koo block, about a mile E Jeegth, I evidently deteriorating rapidly n the absence of &
substaniial sapply of foe. Contisulng on we crossed the sheulder of Mamst Fox and
mwile oump in Dawson Valler.

In the Selkirks o streich of good weomther such as we bad experienond arouses sos-
picions af feul wealber to come Accordiegly as aliesmpt oo Dawson was planned
without delay. We left Dawnon camp st 4:00 om. on Juby' 15, cold and somewhst
beladdied. The left margina] memlse provided & means of asent to the upper
reaches of Dawmsn Glader, After o hrlel Idﬂrhtﬂﬂ:l{tnhniﬂ.ﬂ.dq'ﬂ
passer] heneath the north wall of Dawson akirtieg moustalne of svalanche maw sad
kn, Shartly themeafter the source of this matedal was spectscalardy revealed to w
when a large bleck of o pesled off a hangieg glacler high on the north face of
Dawion,

The headwall of Dawson elrque |5 best climbed to the Teft to avoid remaining
beneath the many perdant loe masses, The ascent here by mudle over rotten, slippery
ghale with on entirely unfavamble slope of sirslification. Thoagh techrimlly siple
the climb required cure. The Dawson—Fox ol was resched shortly after nonn and
s halt made for refoeling.

Afver bunch the asceni enmtinued wp o slippery shale Enger of progmssively In-
erensng slope. Fariber ap we took to the mow on the upper ios fields of Dawson
Glacier, A foot of freab snow lay over all and made slow going since the location of
crovassed Wil Almest Impossible to ascertaln, The weather bad held good fo Ehis
polet It as we eane up on Dawson Ridge below the summit it became guite cler
thai & prompt change was |z the offing, We reached the ridpe im ibe midst of &
thusderstorm with spectacular bt unappeedated diplay ot closs mnge.
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After the firsl wave passed we prompily assuited the summit pifch. A small bat
ndequate schrand blocked the path with evident svalinche conditions near a bridgs
on the dght. The fxr left end, perchied airily on a cofmice cverlooking the soulh face
of Dawson, booked possible, With crossed fingers a leng step waa made into soft ned
dqﬂyumlhhhm,:ndlh:ﬂrnﬂ was pased. & short bist sieep petent over
firns mvow sl Feck breught os fo the ummit ridge hist as the second thunderstorm
arrived with socompanying electrical discharges. We made 5 mapid retreat o n
shallow esve below the nenmdt. Altbough the sborm gave signa of continaing for
same lime the Hghinlng censed shorly and the descent was commenced in worsening
wrather, An aMermete route to the Dawson cirque bemdwall was foand, passing over
the samth iheulder of Moumt Fox and thence back onte the Dawson Glacer over
steep 0w sbopes, This route proved pmctioal and was relatively free of rolien shale
fosind along the bBeadwall route. Camp was renched sl dusk in beavy and steady min,

Continaed bad weather forced us to refurm to Glader Station. On July 19 we Jeft
1o commenes the loag deive back in Califomia.

To those meusdalneers seeking & wariety of wpow, ke and rock climbing combdeed
with spectacularly seenie surroundings, the Sefkirks bave modh to offer. The major
drawhacks to this area ars the substaniial absence of ralls o the major climbing
areas and the chameirristically mnreliable weather, Thin latter Hifogliy does net
appear to he peculiar to ihe Selkizks I. G Foxy

ThHe Beaisocs-—104%

Ruwth and T had long besn entranced by accoents of the sound rock asd wnssand
wrather in this famous region, 85 Anpust foupd us st Bugabos Forks, moving up
io Boulder Camgp beneath owvenoasi plides

A golden manrise foomd o1 crossing fhe covered: gladier below Soowpatch, boqnd
for Rispbos Spire. As the souih rldge {6l beneath us, & sharp walch of ihe west
face ledpes Lelow the Big Cerdarme revealed no evidence of the tragedy ihat chakmed
the Bves of Sierrans Rol Pusdt and Bob Becker in 1948 Despite the msy dimbing
mmﬁiﬂ#ﬂlmuﬂu!ﬁt"wmw—mlﬂd’m
emils he ghinced over bs shoalder at the douds pow scudding acras from Howser
Spire. From the summit the norihwest peak Jooksd close, but the gloomy weather
maide the interveming ridge look uninviting as the enly possible retreat, so we de-
seemided 10 camp,

Adter two days of smow, raln, and Tightning came the long bt beautiha) trek acres
the Warren Clscier to Pigeon Spire. The storm had plastered the mountaln with ice
and soaow;: after easy but carefu] climbing in glordous weather, the sommit wes
reached, The wiew beggan descripilon, and we can bat bope that masy others will
shase it. The Howser Spires had far mare snow than normal, s imdicated by photo-
graphs, and seemieed 0o he an anwise undedaking; sccordingly. we went bo clossr.

The west base of Hugaboo Spire was studied from the Warren Glacier, but po
evidence of the accident was visthle, Returning across the snow-laden glacler north
of Snewpaich did ned wem ta reqairs “sounding™ {or crevames, sinee that had been
done upon the three peevious cromings by the mme route. As osiml, two Prusiks
were knotted on the rope and thrust info my walst Joop. T had just remarked to
Ruth that many goed ellnbers woahl think & queer to wear o rope there—and
prompily wenl wabd decp bnbo Ruth foBowed suit & bit later,

i
:
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Two persons alene oo 5 covered glacker, two weeks from ald, must observe susiabie
precamiioes.

O final climb, an mseent af the Bugsbao Teelall, was by far the most Intereating.
T particlarly remember pscending the wally of & crevasse, using cramponrs in a
climney ftechnlqoe sbove the mysterioss Llacknes; then cutting hamdbolds in &
tiny, merry glacier waierfall 5o emded our enjovable siay in this |nspidng, beautifal
sieglem. Jumw £ Mmormar.

CANADTAN ASCENT==1048

hﬂfhlhmn{mﬂ{:uuiumdﬂhmmﬁhr\'mﬁrmmdlhd
banked through the jourmals and travel folders and had wodied over the Camadian
mups. Finally we settled on 5 schedule calling for one jount ismto an wrea north of
Mouni Disdem and a secend jaumt eut aato the Celumbis Ieefield for an atiempt
on 12,3%-foot Mount Colambés, fhe second bighest In the Consdian Rockles.

‘The area to the north of Meust Disdes and Dying Between the Athsbasks snd
the Sanwapts rivers sitracted omr sttention because thers seemed (o be comaldemble
wnexplered fermin here with sevemal anclimbed and enazmed pealss in thelr midst,
The usssl route bo adjacent areas, we fousd from the litersture, conslited of & frek
up the Athabaaks Valley and thence up ereels draining the high basine. However, we
cenciuded from examinathon of the topopmphic sheet that it might be fessibile 1o
omass the Sanwapta River and apgmach the aren directly up ane of seveml amyons,

Hence, an the afternoan af the 20th ol Juby ‘we Jeft our ear fust above Mie 53
anel forded the mulli-banched Sunwapla River, This was done withoud great &if-
culty and was somnewkatl endivened by one member who made an imprompto glis-
mde backwands doen a choy bank indn the drink, pack and allf We had examined
wilh plissrd two enryons and both seemed rather forbidding in their upper reaches
dun (o the presenen of fermidable reck and ice eliffs. We chose the southernmost of
the two and starbed bushwhacking. The timber, although nol Tarpe in diameter, was
wery denss and many windfalls wers encounternd; the use of wom game trafls was
an occasional boon. We pliched a late camp.

Ti was hot undil the aftericon of the secomd day, as we approached the hendwalla
of the clifls, that we spotied o pasalbile reute aut of the canyon by & broad, northerhy
m;m-ﬂﬂmm:hhhwﬂmﬂhﬂhmﬂthﬂ
Rey, whe was tempararily down with gnafrilis, to reconbodier the are above.

To reach the leefield we pacemded the gally and a serim of ledges to the norih,
then weered west omio the ke, Here we were met by an awesome view of the jee-
covered northesst face of Mount Dindem. The thiee af s alse had o chanes 1o loak
ut opar shiective, an unclimbed peak of pood siee @ mile ar 15 away,

Ta g2in the ool brtween Diadem and our prak, we ascended A nevd slops which
spproached vertically near its head. The rope was uncofled for the last pitch and
T had fun evtilag deep hand boles and fost steps for the hast tweaty feet of B3 degree
wsow amd fee, Chaslie and Effen hurrded up the plich to share & terrific view of
Momnt Afberta anly 8 few miles away.

A seeles of shale-eovrsed indses fonl w up the somth face of 8 subpeak whence
we traversed bo the west faee of the maln peak More srramblieg and a féw eazy
fourth-clase piiches bromacht m o the summit af 4 v Views down In all other
directiony quickly cenvireed s we had chosen by far the easlest romie.
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Charle busded Bimsdfl with o Rrunton pocket bransit and by triangulstisg en
Mount Disdens and Mownt Alberin found this peak to be 10,500 feet. Seversl other
peaks in ihe vislty eppeared to offer inferesting cimbing problems. We disoraded
withowl Incldent sl enjoyed quife s glissade down frodhi ihe ool Thirteen hour
after stariing we relemed to camp and bo a pol of lea readied by Ray, wha was
freling quite weil by this time. After a coundl of war, we decided we were oo far
hmmuhepthlnrprﬂhlmﬂﬂmmﬂﬂt mafning we regretindfly broke
camp and beded for the Sumwapla River asd our ear,

Seweral days lster we mscended the nose of the Athabaska Glacer, making cur
ferst camp ni the buf located on o ledge just soath of the second cefall The great
leecli® of Snow Dome overBanping the north walls of the glacier provided us with
an evesing sibesbow e great chunks broke off and roared down to the mother glaches,

The nexvi mosming, Augest 4th, tosk s amidst greml erevames imp to the Colambly
Teefield nmd pat onto its 125 square miles of molling newé and jce. By 10 am. we
poled & gread, black bank of cloads to the wesl, which must have nf that time been
.mu:ﬂqwmmﬁuﬂmﬂ-ﬂmm.ﬁlhmth‘tli we were B Tor soime had
wesiher, but we pashed on antil Mount Colambia came Isto view, As the storm
rethed over the next mnge to the west, we started to pitch qump, but it comghi us
with our pales down. To the accompaniment of min, lightoing, thunder; and mow
we perambiled Isslde and drageed our pear efter g For two days it snowed con-
tinnzily End we hoael to dig ot the walls around the tent several times to keep the
drifis from pushing owr shelters in oa us, On the third day we declded fo break
camp In splte of costinui=g mow and rero viibillty and La plot our way out by
campass. This proved to be diffcult and wan complicated by the presence of the mag-
netic clensenis in our Beht meters! We traveled st rope-length apart and afl fell fnto
the snew-biridged erevamed in spite of careful probing. Fartisnately otr packs alwayd
jammed at the tap.

We cromed what we believed to be dthe col marking the edge of the jeefeld pnd
the start of the glicier, bat the termin didn seem jost right. After threading. our
memwuﬂm&d far enough oot of the dense clond which
had hogeed the icefickd to be able to cuich an seessions] glimpse of oar mrroandings.
We were oot on the Mhabaska Glucler, bui had missed | and wese now on the
Sasktchewnan Glader] There was no Intention of golag back osto the loefield, po
we proceeded down this, the longest valley glacker in the Rockies, snd eveniually 1o
the highway,

As b wealher persisied in remabnieg anseitled wr rventially beaded southward
with vaws o meizrn anobher vear to these besutifol Alpine-like Rockle,

Girowae Hazs:

TuuesrneesniT Prax

“The recend slevation af this summik inte the ranks of the foartorn-thoumsnders will
undoubibedly tanse many cimhers (o look upon Thusderbolt with renswed Inforest.
It s destralide, therelose, to polat ot that dimbers attempting to follow the present
guide from the Duoy-Pallede Basls sdde of the crest may experience the same dif-
calties we had last musmer,

On September 3, 1949, Sylvia Eenbaw, Mbdred Jeoisch, Hunter and Tmbella
Worrison and T started from Dusy Basin, On the summit of the Pafisde-Duay Hasin
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divide our compass indicated tha the maln crest was duoe nerth, We took the Gt
feasible chate on the Dosy Basin side of the divide, This marrow chute has very high
vertica] wulls. It soom epens op and divides Infe twe branches, The kit (MWD
bramch ends in 0 vestbal ice choled chimney. Following the ikt (5.E.) branch we
soon discovered i (oo ended in an boy chimney. Traversing of small ladpes st wird
mnd npward to the right we resched the arete and looked down the steep walls into
the next chate to (he goutbenst. This chute does pot go all the way down to the
Illlllﬁl.tﬁhihdn:fhtmﬂﬂlllnmlgn[nmdlmtﬂmvﬂnufqmm'hiﬂi
mﬁﬂmnmmmm;&mmmmu-mﬂummﬂy
passed on the left by means of & fourth-class pisch, The top of the chute proved to
b & spiar of the madn crest. The twin summbs of Thundecholt wers about twe
bondred yards dus east and upward o the beft wan the highest peing of the crest
between Winchedl and Thunderbodt. We climbed up Lo this polat snd then traversed
seuthens? to ihe nodch between the Thumderholt summits. The smithwest peak |5
the highest, There 4 nne fomrih-tlaw pitch from the nolch which lakes one to the
cast glde of the peak. Then we climbed around the south side to the simmit block.
The ffiven-food block i quite exposed and presemin an intriguing rock dimbing
problem. Oaly the climbing rope is requised to make a perfecily mbe and probected
bemid, Tn spite of this perhapa less than Gfty per ceal of those signing the meglsier
kave resched the troe siemmil of the peak.

We descended o the notch betwern the summits and then all the way dawn the
chizbe. We discoversd that ihis wan the fird chufe oo (e Pallmde Basin sdile of the
Drusy-Palisades Rasin divide. This chute s third chss and is probahly the best romte
up Thanderbolt From either basin, Abotd one-third of the way up there |5 a namow
chimimsy choked with chocksione The chimpey mn be by-pased on the right side
{looking upi of the chute by traversng oul on o three-foot screecovered ledee
entil the nngle lessern and it ks possible to work back into the chute above

Onean &, Cooe

Srmes Brrmms—N B Crhmiser

From the fleor of Yowmite Yalley & prominent ¢ may be seen to the ldt or south-
ms of the Cathedm] Spires. The prominest chimney which divides this Bf was
first altesmpbed three venm ago by Robin Hansen, Mergan Harrls, Richard Houston,
and me Chir party was stopped by the tradithenal Memordal Day ming cold, and
what Robin cnBed the biggest overhanging chockstone he jmad ever e,

Last Aagnsd Bill Danmire, Bob Swift, and [}uhuﬂ[ﬂmtﬂ-!ﬂtlbulhrlﬂtq:l_
The route of ihe previous attempd was followed o the great overbang. This wvelds
hhﬂmﬂﬂmﬁhmmﬂm#tnlmmun
pemall tree. This plich proved more usplessant when dry than on the wet first at-
tempt. Small ledges coversd with loose samd and senll provel ofered treackessus
fpating. From the tree & tricky step do the left aroand an oveshanging coress brings
one ander o smaller chocksione jiest below the big ene, The use of & couple of slings
on the rght (leoking up) wall enables the lender to galn the lodge ender the great
ovrthang.

The great overbang was tackled by starting deep Inside on the dght hand wall
where a0 angle piton can be placed abotd Ewelve feet op. T8 was a loog awkwand
strvtch putward 1o a good crack and my rilm pave oul before amother could be
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;ﬁ.n'd_ﬂnhIutumudd:mmlnﬂ:h:ﬁ]hﬂhidﬂhhﬂ]h::udﬁd:wad
bandhold farther cut. As this piton maitled oat, we gleefully wrged Bab ta travens
oo from ursderneath ihe averbsng and put in o good Salaths spade. | resisnad the
lenal ned placed mere direct ald pitons o advancing to the lip of the overhang, The
thank-god hamdbold b rlssieg bere, With a Hatle divect ald from on knsecare pikos
wned some crom pressuse [ palled over Lhe top, This pitch is the orox of the cisb,
The route then procends up & seriss of smaller vertical or ewerhanging flower
ganlena untl] asather chockwione is enconntered. This is exaily passed by leadéng up
& 100-foot, high-angle open chinmey to the right. At the top of this plich we were
benfghted ard Biveunched for the night thed in to pitons. AL five-thirty A, we
were ander way, and two pliches found us on top af seven. We decended by going
over the gap to the seuth amd hiking down Lo the road. The clinb topk twelve hours
from the foad, lswalved thirteen pliches, s=ventees plioms, with ten of them for
direct add, Tt Is an excellent cBmb for bot weather as the entire route s completely
shnted. Cscam A, Crog

Rocx Scow or tice Yean

With & ihendereus rear and amid 8 mushrooming clowd of dust toms of rock and
rock debris cascaded from the south wall of Yosemite Valley in the vicnity of Semti-
nel Fock ai 1:40 par, Senday siterncon, Oeiaber 13, 1040, Sa tkick, indeed, was
this cloud that It blotied out the sum in the general aren of the slide and made it
impoz=ible to determine for the time just what kad kappened. ODnly as this cloos
mmdup!l:ﬂh.rﬁullﬂﬂﬂlﬁllﬂlwul!hmm&uwhndeﬂ
the slide revenled. Deist was depesiied in the upper valley,

High on the south wall of the valley, within a himdned or so feet of the top and
ll;runIhurhhnl&diﬂﬂfrﬂu&ﬂhﬂﬂuh-hh#-dim.!ihm
ol & ¢IH had broken off leaxving a sear of perbaps several acres of Toose amd weathered
fotk. The iremendous connsssion caesed by this slide slarted & second alide from
the west shoulder of Sentined Rock itsekf about 1,000 fect from ihe top.

‘Thia Tatier slide deseended to within & few busdmed yards of ithe parking area at
the valley Lerminm of the Four Mie Trll to Glacier Podnt. Abeut #00 feet of the
horwer end of this trafl was wiped out, a8 B was covered to a depth of from two to
shx feet of loowe rock debrls. Mature drees were splimtered or shoared off while still
ofbem stood slark benrath ihe cliff shorn of afl ibefr branckes. Those tross and
shrubs which were otherwise unaffected were heavily coversd with a thick coating
ol rock dust, mm&hlmﬂlmﬂdﬁﬂm&lpﬂlwﬁh
mwuwutuhh!ﬂwttlhﬁthlﬂjﬂﬁhrlq-ﬂnd-

Ilkﬂﬂtﬂlt&ﬂmhltiﬂlt-htdlddrhuum&ﬂu.ﬁhnrﬂ!m
however, that at the thne of the sldes the sun had just crept arpund o 8 poskilos
wikich allowed 1t to ibine on thess clilfy for the first time that day. It & poaibile
thai this warmed the area mufficdenlly to mel any ke whish might have been bolding
Toose rock in place. Or movement might have been started by expassion af the
hntmiﬂ“,mmﬁ.hmm.

Whatever the muse, acconrding to old resdents, this & asdoubledly the larpes
and mest speciacular rock slide which bas oocarred in Yosemite Valley during abowt
the last twenty-five vears, S0 spectaalar was this phenomenon that & corslderahils
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crowd of people immedisiely mssembled @0 the geneml] nghon within minutes after
It was fra men and brard—oeaple who were accuslomod 0 numerous rock alide
dering nay year.

Mim Lot Mondlinger bas given a vivid syewitnes accoand, She and Beliy Baroand
were an hersetuck i the immedizte region at the time of the sSdes,

We looked ap just nx the fivst vocks wers beeaking begie from the top of Senlined
Rock. We dide't think tet much abomt (& at firsd, belleving & to be fust another
small slide, We kept watchlsg as we rode alomg, Suddenly the slide galoed momenium
and Innger boulden wers waepd down, We slased, Bypnalized, cur harses tense and
trembling, We coald see greal boulders shraring the branche from thees along the
clilf wall; Lhe nolse intreased, the fow ramble was terriiying. Saddealy the foremost
pact of the slide hit bodiom and dense doods of dust and debrls arose. 1E wemed ns
if  hage tidal wave were sbvancieg towmrd v Within seconds we were completely
envedoped, unable {0 me the trees nexd to us aed olecured from exch niber. The dust
beczme fiery red, Gfled with fyise sparks cvised by the interse [ricilon. There and
iben we declded we'd betier got oml of here belore we were ganers. Slmulianeowsly,
wie wheeksd our bomses aned reced] back to the Okl Villags, the Hilowing dast in ot
pasiui"s

Aphther eyrwlines secound was ghven by Frank Haddad of Lea Angeles. His aivce
wid hie were rating & pienic lunch near thefr car, which was packed near the fool of
tha Four Mile Trall. Suddenly they hesrd what tbey thoughi was thunder. Looking
up they “saw a alide which leoked ke the firefall.™ This was qisckly followed by
o descending cloid of rock dusi, When thls beeame se thick thal they were afmid
they would be smotbersd in #, they groped for thelr ear, climbed in and in con.
fugfon hacked the o into a diich, When the tow car mrrived ther car was 86 coav-
erwd with duat that it bad to be takem to the gamge to kave the dust hlown off.

Alhough the major reck slides mrrldnnﬂ:hnhu’l!, 1945, pomeraus ilide af
corsidernble proportioms continued over & period of sevem) weeks, The asen is not
yet siahftized and probably woen't be for some fime to come, I s for that resson
that repair of the trall is mod 1o be undertaken umill well past pet apring.

eoxacn Erwaen MeHeesy, Pork Nadwueaiind
—From Vesesmile Natwre Nober, Decermber, 1949,

ASCENT OF GLASH MOUNTAIN

Om May 30, 1949, 26 members and guesis of the Desert Praks Secibon of the Southem
California Chapter matde an nscent from the southwest side af sldom-climbed Glags
Monntals, elevatisn 11,127 feet, This is the culminafing peak of a umall but beamtiful
mnge hing east of the Owens River, between the Sicrra and the White Mountaing,
wnd due mat of the Minaret reglon.

To reach the mowntain, the party deove sorth ever 8 narrow dirt rosd from the
junstien of the Beoton Cromsieg road and the Owens River, foflowing the cast bank
of the river for severnl miles. The rond them beft the river, darting castward to the
mmhﬂlhmmﬂn[hhhthﬂildﬂ“.mﬂ,ﬂlhﬂ?ﬂhl
elevation amd sy mbes from the sommit of GRis Moumtain, the growp found &
splemilld umpsite among Lowering pines anid asgpens, with a pleasant siream close By,

® Vasemile Semilmed, October 19, 1040,
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From camp the cimbers follooed & feint trail ap the canyon to the simmdl ridgr,
then south slong the ridge to the broad sanody summii plateen, Typlcal Memarial
Dy sormsy weather prevalled, and clouds envelopsd the peaks of the Sicrma and
White Sfogniaine shove 172000 foct. However, glimgees of the bower portions of
thee mounisl=g {adicated that Glas Moontaisn may affornd ope of Caldernia’s most
speotanelar views Anotber palst of inferest was the great gquastiny of obsldian, which
caitoropped in small walls along the roule, The group decended oee wide chute
mearly 1,000 foef in elevation, coall black fror small chipe ol shebdian covering the
masd leomth, Thin chate ended i & 12lus stope of puse abelifian hlocks weighing
about a hundred podnds each, which made o tinklisg sound ander [oob. Gl Moun-
takn Is imcleed well named.

The Detert Praky Section conducls about 8 dozen irips each venr to the desert
razges, and bas found many intoresting moantain arese. Members bave begun work
o8 & guikde 1o the pesks and ranges of the Basin and Hamge Provinee, that vasl arm
which makes i most of the Scuthuesern Usdied States, and contslns aboit sl
handred separately named ranges,

By, Hevoomsow
Chadresan, Dot Peaks Section

CLIMES IN THE PALISADES

By Pine, Califorsia,
Mr. David B, Brower, Afarch 14, [oip
Berkeley, Calif.
My dear Dave;

I reecived your letter relative to Mountaincering Noten for climbs during the past
year. 1 make n pumber of more or less routine climbs every. year, bt have not done
much eriginsl climbing lor some time, amd hal summer did sothing after early Jaly
beranse of an Enjured foot

However, iogeiher with Johs D, Grakam, T made 8 taverse of the Narth Pallsade,
mscending it frem the norih by the U Motch and descending i8 by the LeCaonte Rowie.
Probakly this was the first time that thin bad been done. Tt was, bowever, an accl-
M—mdﬂm:nﬂﬂ::muﬂlﬂnﬂdmﬂjuﬂylu&lhhmm ufl ihe (Boign-
taln Before mightiall ke retarning by the rowte throaeh the T Motch,

Crwing 1o o suctesslon af relatively light winler smowialls, climbisg ennditions in
the Palissdes have changed considembly {rom thare usasl during yoars of normal or
grealer precipitation. For one thing, by the middle of July, or ¢ven carller, more or
less glare fce i exposed in cownlobe up which loe Losgum exloenl. This s tree of the
T Noteh coulalr and even moce o af ke very large ome on the western end of 1he
Waorth Palimde, Tt in troe alsa of the chife of twin ones lmading up tn the netch
betworn the Thomb snd the Mididle Palisade—Soathiork Pas, Altheogh relatively
maxy, rven for backpacking during n yesr of normel or grenter snowfall, during the
paal several ones more of beas plare fre has been exposed by the mldidle of Jely. The
reck, alw, aboal the hestl af these chabes is 30 jointed and friakls that a2 Jest once
during the season a big reckalide conses crashing down, One does not enly ot know
wrisen Ehese may oocur—altboimgh i s szl miid-season or later—but also they leave
& congderable gumber of mocks, larpe asd small, strevn arcurd with mch sn enstalie
equilibrium that & reguiires very little in the way of secpesthop—somctimes merely
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& beavy pull of wind—io mizse thom fo continue down the chisie I a Bounding,
rlcocketing course, which is sometimes diffcult 10" sidestep. :

In wther coalnirs, the pomourt af snow has decreasesd 0o preatly that what are, dar-
ing narmal or greater-tham-sormal gowlall years, combination mow and snow-amd-
fce climhs, are in present conditions by mfd-July more or [ess dimbs of rock and lce

Im these coulobs aharmciions may eccur which during beivy snowialls age esticely
eovered. This & true of the Underhill Coulalr—the [arther to the right of the two
ieaddisng up to the desp ool immediately mnt ol Thumderholt, Abowi two-thinds of the
way i, the Boor of this coubalr Is blocked by & large chackatone. Tt may be possible
o flank this to the left, bud such holds as ooair am slope-down ones amd nene too
sectre. To the right of the rock; however, there is & wall about twenty-fve feet high,
which slthoogh not wvery far from wertbcal—abowl T0°—has u suffidency of good
hand ami feol holds ta render §i eaxily sealable to & point sheve the chocksone.
Between the latter and the col the climbing averapes about clam # 1. By mid-July
it is mostly rock, but there may be more of lesa jee.

The hig kee-filled] coulole immediately to the weal of the preal butireas or shoylder
runming uge from the glader requires, by mid-JToly sl lemst, @ good dedd af eswtion
on the pasi of elimbers, 39 rocks are in the babit of ricocheting down B I & weey
damgerous fashbon. Either in ascending or decending, however, the berpshmind @an
usially be crodscd al 4 peint only twesly feet or so to the right of the rastern margin
af the lower end of the couboir. One can, bn escendiag, swing to the left, and cul stepa
along the hase of the left walls until accesafble lodiges spgicar on the lntter—a matter
of cmly about ihiriy yards—all the wiiile teing profecied from ricocheting rocks by
an outward bulge in the wall & short distance above. In descending, one follaws slong
the Beulges bow down on ibe wall untll they terminate, and then takes i ihe ke, In
aicendling, whihin a hundred yands or thereabouats, ope mn bave the kedpes, and pick
a way upward amd eastwanl—clmbing mosily dams 2—io the crest of the groat
showlder. To the east this crest drops wway sheer for opwards of & thousind feet.
Early in ihe season one may trast himssll (s mow slopes (o the west, bisl later these
may be hazardous from the possibility of thelr sboughing off and giving ene a free
and rather expeditious ride down to the glicier, ab which point be might possibly
stfll be Intnct, but probably would be atherwise.

The crest soan hoeomes a narrow bat In oo place & really difficol Blade, Persona
with unsteady merves sbould, howyver, have o tope attached to them, When i Soalty
eveniually sppers dircctly ahead, obe can readlly traverse obllguely upward &nd 1o
e right to a small ol in the maln ceest of the mousiale. From the [aiter e traverses
to the left around a shoulder and into a coulodr, at the head and to the fdght of which
I.lnlhlbuﬂnI_pduﬂu!'ﬂlIndﬂ'H‘l.

The asent of Thusderbaolt via the Undderbfll Couloir route and descent by the
“ridge route™ col—the lower end of the big ice oaleir-—or vice verma, aflonds & yvery
desirnble traverse. OF 1he two abermiives, the pscent by the Underhill Coubsir i
perhaps the prelemble ome.

By misd-Tuly it sy aluo be difficals In places 1o crom the berpshamind of the Mocth
Palisade Glacier, The pertion ef it directhy belaw the [ Notch can probably always
be cromsed, bat with greater difficulty than during years of heavier smowfall. The
siretch of bergsdhrand immedintely below the North Face Route up the North Pali-
sacle bs sometimes Impassahle. Two bumdred yards ar so of opes crevasss |8 late -
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muee poeneddmses hlocks the diect way to the routes ap Boant Sill from the nertheest.
Bridges, however, can wsaslly—perbaps always—be found plong the left margio of
the Jower end of the lzrge coulolr rupning up toward Mount S, Thern ia more loose
rack in the varieus rouded Epdde Ehe erest of the Slerrs Emmediately weat of Mounk
5l than was the case when theto were more storma and snow 1o sweep them off.

More dcocheting rocks and rocksBides camse down the Palisade than was the cae
hhmlhuemmﬂnm.“ﬂlﬂrul'ﬂhwllih’d!hn'h.lfn!]nhud
are sl numeroms in August. They ame most comfmen alsa in the afteraoon, but may
pcoar at any time—even early moming. At five o'clock in the moming cne day last
August, for inslance, o iremendous rockslide swepd down the enst face of Mouni
Apaselz, making & nolse Hke thunder. Slides are most frequent, however, on the Mok
Palissde, wisi of the grest dog coalodr,

In July a musnber of oiber Slerra Club people and 1 climbed Mount Gaviey by
mscending (he rib immediately Lo the rght of & conlobr ladiss up o the lange col
ranning southwand From Mosist Gayley, to & point peas ibe Base of the col. Perhage
200 feet below i we travered to the left and opeard to the ool ol the arite Jesding
up Mount Gayley, the nréte being followed 1o the top of the moustain, On the sp-
proach to the ardte porthon of ke climb B 3 Uiile class-3 rock work, There appeared
to be peveral alicrnatives on this portion of the route. This afords a mther ddirect
roule up Mount Gayley, a very enjovable cBmb, and the summis is perbaps the best
mu.ppuhtmihlhlmﬂamtuhn.imhlhthndnlﬂuﬁnﬂhlﬂﬁmﬂhhrh
of Hig Pine Creek

I have descendsd the southwist face of BMount Gayley from polnts well up slong
the aréie, omee without rappelfiing, ropleg dows ke ather time with several rappels
of thiriy oz loriy feet.

The mow |8 this portien of tke Sierm is aboal the mame as thia time lask year. T
have sl soveral aid todps up bo 11,500 feet aned over during the past mosths, nd
am planning more, bt with the road 'opén it 1 svmewhat difficult to gel away {rom
the Joilpe.

Very traly,
Nomaaw Crves
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tiF AND REWN CALIFORNIA in F800-1884. The Sowrmal of Willipe I, Hrrwer.

Edited by Francly P, Farqubar, Usiversity o) Colifornin Freir, Berbeley, 1050,

Second editien. S8F pages, Blusirated. Price 2850,

This sroand edition of Willlam Beewer's Joormel, *relsied in substamtinby its origi-
mal form,"” will ke cordially welcomed by our Bistarically-minded members, Inasmach
as the first ediibon, publlsbed in 1930 by the Yale Unbversity Press, has baog been out
of print. The original edition wae published in pwo printings of 1000 copien each,
which did not g0 very far towand taking care of the seady demand which has con-
thmued through the years. We are very fortanate that the University of Californis
Presa wean indred to repeink this vabiakle book; and that the Brewer family and the
Vale Unbversily Pres gave their comsenl.

The reprinting i by offset lthopraphy, & photographic procesa, which resders 12
exziily the mame a8 the origimel ax far as the fext b concermesd. These are a few
chapges oiherwise—the Hinernry tnkenm ol snd a slight reduction in [lestratbone,
bufl everything of signifnooe remsina,

And almost everyiking In the book Is of shmifomace, It Is hard o pick out amy
part sf | that §s sol intereting reding. Brewer was s great letber weiber aned kept
s carelul dinry, and s nodes weree detalied, systematle, sod extremely accarnte. His
Insrnals asil Tettees are Bvely and full of graphic descriptbons of people and piaces.
Becazse ho was nol anly acrurmie omd o good oheerver, bl was slao able to rocond
his mpressors vividly, bl journals are ol greal valee as 8 plciure of the experistices
and sccompishments of the Callfornis Siate Geologhcal Survey, amil of maay ofber
nspects of Callfernia at this tme,

When i 1860 the Califorads State CGealogloa] Survey was eilablished and Josish
Dhwight Whitoey appelnied State Geelogiat, the Brst man he selecied for his stalf was
William H. Brewer. Althowgh at the thna he dil pat know him personally; IE tarmed
out to be a very fartunaie mlection, To qauote Prolesor Russell B Chittenden, of
the Shefliehd Scentific School at Yale, in his preface 1o the 1830 edition: “Met only
wias Hrewer thoroughly equipped for the several lines of work he purssed theoagh-
out his long lile, bui In additlon be poscssed o personality which gave ndded strengih
mnd vigar fo all his efforts A clese observer, o careful and migncloos thinker, show
to arrive af & concheslon wntl all the factz were available, he embodied all those
attribuies that contribste to sacoem In the eontduct of any nvestigation that calls for
wine judgmend and kggical reasaning. As thest letiers show, even in ks younger days,
at Use lirse when he betame *principal asslstasd’ in this sreey of Califomsis, he B was
whi had the knowledge and the power to take charge of and casry through a sclen-
tific enterprize, unider conditions far from favorabie, and withoat doubt such guccess
an the nerver atiaided was doe in no emall measare 0o his pesogreeie] aderhip
the Beld.™

It bv am impostant book historically, o it gives o pactare of post-gold-rush Call-
forniy, up and down the whnle dade, the valleys, the eoast and the moaniaine, which
has added grestly te the knowledpe of a miher neglected perfed of Califormia history.
The first eddition wes reviewed by Jokn B, White n the Sorra Clwl Bulietin for Febe
rusry 1911, arel his Bnal parsgraph sums vp what applies in every way o this second
wcdition.
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“The bosk s happily titled, the journals are bapplly written, and as bappily
odited. The illustmiions, chosn from contemporaseoas photographs, skefches, nid
prists, Belp to convey an almosphens of carly Califortls men, scenery, and setbviibes,
The INumsisating, but mot intniding, motes ad el chapter end are af the preatest
ambstance 1o an Intellizest underslanding of the ook, prosiding Informatien witheut
imberrupting the condinaity of the surrative. In Eact, ke editing, grenersl enespasition,
and appeamance of the Book lmve nothing to be deskred™ M E P aspH.T.P.

BEHNOLD THE MOUNTAINS: Ciopie Wimn A Coton Casiens, 8y Frask 5,
Smyrhe, Chamliclerr Press, Newe Fork, 1000, English thile, Movsmamns v Cotacn.
Max farlgh & La, Lomdow, I3 Iitusiraed by 57 Hﬂmjh #8 eoler, 152

papes, Price 1500,

This Is the bast of Frank Smythe's tweniy-three bowks on e mountains, The fifty-

seven excellent, full-page cober reproductions cover moaniadng fram Everest to the

hills of Yermaont, and are aconmpanied br a texl ihat blesds fnchs and viernetles oos-
cermleg the various mountain sreas with glimpess af the mouslaireer's atilEmis
tomward the Kl

Smyitke had o bayy We and could nob gel everywhere, and we mis the plotume
oof the Tefona apd the Sleren Nevads that we feel sbould b= in & group of mountains
of Werth Amerben, Huot even with siach o scaltered growp of views of American moun.
talms, the bock b en excellend collection of besutiful photogmphs, glvieg the reader

a wivid and lastisg lmpeeialon of the beanty of mountains o color.

Avmuze W. Bacree, Ja,

THE EARLY ALPINE GUIDES. By Sowald Clark. Phocaie House, Léndor, 1050,

Hlurtrated, mof with fowr maps. 208 pager, Price 15 shillingy.

This s a work in the besi traditlon of alpine higorcal scholamship, Vast material
irom early dlpine Jouwrnal sccomnis, anpublisbed diaries and Feekrerbucker and mee
edieloms of early Abpinbimus kave been akilfally worked Isto a well-romnded sbocy
af the origlas of a spart and the blsh of a tmdithan.

The boek s mech more than & rostine history and Hunp'l.ph;r of the early giide.
il 0¥ the detall of these men's Bves Ar. Clark develops lﬂ.dnunfmrmm
the warly mountaineering, inddont to sdentific studies in the Moot Blase ares, s
the days whes ansatenrs fiest regarded the Alps as “played oo™ and st off for dis-
tani mages with thelr Swiss guides, o extend the sport Lo the eiher grial ranges of
el workl.

Sdnteriaby for the gubles’ blographies are scitersd and bard to omganive. Tt 45 5
great merit of this book that the weiler succeeds In presenting so clearly the part
of ke guldes in the phancering days of (imhbing, Mr. Clark alio describes the growih
al the gubdes’ associations and sodiethes which pradually estabiished o tadbiion and
Mmﬁu;ﬂnlﬂﬂﬁm the inflienoe of the mouninineesing elubs oo
the amateur climbers Acreen W. BaxTen, Ja

THE FPOICE OF TRE COYOTE. By J, Frank Dobie, Mustroted by Olaws J, Miwrie,
Litile Brown & Co, Bonion, 1849, AKF pages, Price $4.00,

In the ssga af his way of Hfe Sefior Coyde |s fortunate n baving a chioaicler ay

friendly as &r, Doble. In his preface the author wrltes, “I confiem o & sympathy for

the coynde that has grown untfl it lives in the derpest part of my oatune"
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This stafement suggests the kind of book be han writien, For 8 genemtion M,
Dioble ey collected hls wolemincis maberial, and bas ezamined all available schem-
e knowledpe conceming the coyole; buat of equal importamce and vasily moee
eolieriul Is bis own contribution, and the experiences of ranchmen, cowboys, and
amatiur Balurafiste

Thtmj‘uln'lhrrpl:tunhmlu]!rhuﬂuqrdhIhtimpurl.l.ntnhh-phnln.m
Indinn pantbeon of Nature Splrits. He domipates endless folk tales nnel saperstitions
of the American and Mexican Indlan; o clusle exsample b “Zunl Folk Tales™ by
Frank Hamilton Cosbsleg, This Biile jesier has the repaistion of bting a predator
mnd a rascal, yei ihe amthor quotes & former Chief Biolegist of the National Park
Service: “Throughost the ages the coyole las helped (o weed out the unfit and keep
ihe survivors alert.”® :

Anvone who under o desert moon has (hrilled 1o the song of the coyole, or wha
st dawn in a mountain meadow bas marveled ot bis wild hymn to the riing sus,
will fieel Ihllthlnﬂdmﬂlhnﬂﬂhmﬁtﬂglhpluhnmmm.
Covote v sudly in peed of friends if be 13 to be spared the fate of the buflaka, AD
wildermess lovers willl wefoome this book ns an infloence lowurd o bether wndes-
standing and appreciation of wild-life valees by a public all 100 often earsiess and
|edifferent.

The Blustrations by flsus ]. Mide are caloolated to make much friends; they
show this ventriloguist singer im all his mpods, both s work and st play. The
wtidbinrs hodes at Lhe end of the valume supply evidesce of (he richness and variety
of the materlal ke bas woven inip this fine bonlk Ravr Mocine

THE GREAT NORTHWEST. By Oscor Odnern Windker, Alfred A, Kuopf, fmc,

New Fork, 1047, 353 pager, lusfradions, maps. Price 5450,

Thorenghkly readable s well a3 pcholardy, methentbe, varied, and complete, i Oscar
Oeburn Winther's The Greal Nerthwenl, the latest and, atcording 1o some, one of
ihe hest histories aliout a beamiiful and Imparisnt reglon once known in geoeral e
the Oregon Cotntey. Dir. Winther beging his story with chapters abost the varloos
tribes of Imdians that inkabited the Northwest and the sarliest visita of white men,
Next he takes up the story of lur-rading, and then the period of setilement when
the greai coravans of covered wagons st out from Independence or Bt Joseph,
Mimourd, ta foliew the fameus Oregon Trall 1o the pew lrontier,

Following secibons deal with the development ol government, transponiation, agri-
cultere, lembering, ediscatian, Hiernture, art—and of course the Northwest came in
of the pold maih, toa, The leit part of the book takes up the sory of reclamation
prajects and Industrialization, After discamlng political; labor, and migration tremds
and the growing diy consclompess, D, Winther, In the cloping pages; takes “tlmp
ol for culture,” and then conchides with & statement, with which anyene who lias
liwed iy month, as has D, Winther, will agros, that “mest peepie In the Pacile North-
west possess o deep and sincore regard for tbeir region, The great and Beawtiful out-
doors is throst I upon them and they love 8 . . . (bey basken to the eall of the
open road, the sparkling streams, the moody waters of the Soend, the towering
green motmening, the inland deserts, ared the hundrods of lakes and theusarmls of
favorite scenfc spots which Natore has so generasly bestowed upon this—the “far-
ihiest reach’ of the U, 5. A™ The book i attractive in appearance and inchades inter-
eitleg [ustmtions, useful nllﬂlmmﬂw. B. 5.
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CAMFPING CAN BE FUN, By Roberi W. Weaver and Anihewy F, Merrill, Harper &
Broikers, New Verk, 1048, 242 pages, Wistrated. Price $3.00,

This book is fun, too, The dmnger to cumping will be encouraged by 1t to try;
the novice will feel reassured (hat be hay made o good start. The experienotd camper
will find helplul suggestiosa & well ms confirmatlen of misch that he bimsedl has
learned, nxul even the expers will see Hitle to criticlee. The humorous attitude of the
athors |3 balanced by their really peactionl kmowledge ol the sibject. They give
indeiligent alvice to the hiker and keapascker, hut have a kindly word for the o=
mohlle camper as well. Especially valuabie are the many references o the adapiation
of surplns army equipment Lo peacetime cutdoor Hving. Here fs an informal, wp-le-
date bandbook which points the way lo sy ahd eajorvable cmplng. V.5

WHITE SANDS, Ten aripinal photopraphic prfets by Brefl Weston, Forsword by
Namcy Newkall, Typopraphy by bhe Grabborn Press, Som Framchice, 1040 Pub-
livhed fn an ediifom of 59 coplrs by the photographer, Carmel, California. Price
FPR00,

ﬂhﬁmhmtndn[umlhﬂhﬂﬂlﬂﬂm te the nataral

scene {or sompee material; espechally so when his subject relates to the sailfoma) parks

and monzments, Comservatlon, as o Bving expericoce baserd on an emotlomal response
to mature, snd practlosd sa a comtribution to the progress of society; reqalres the
eaplomiion and interprefation that enly the revehiion of ari can pegvide,

A wvital ¢concepd of the imporiance of Lhe nataral scene camnot be erected en the
wsmally dry snd convemtionsl aspects of consermation in evenmdsy spplication, Here
we have & sequencs of images which make deep penetration bevord the sarfaces of
nature and the manneriame of art. The incredibly beautlie] {orms of the prpsum
diznes ansd the delicscy of the plants growing upon them, afl glowing usder the
diiert skles, make the White Bands Matlenal Monument in New Medo a reglon of
extraoniinary Inferesl and beacly, The photographer has conveyed thes qualities
with craftsmanship and taste. Hb work f potable for Ba sebtle combination
power xnd delicacy, ln expressive sineeelty and magedfeent technigue, As In
creadive art the additional dimessdons of |magination and spicitual perception per-
vade ihis work. Tt s a nolable example of photegraphic interpretntion of the nafursl
BT

Breti |3 the son of Edwand Weslen and {a mapldly assuming Es place smiong the
'hdh[nuﬂﬁﬂu!ngﬂ;ﬁtnﬂnﬂfuumpuﬂlnﬂnhhimﬂ imporiant
mtuhu.ﬂhgiﬂ:.mmﬂﬂtﬂj.ﬂtﬂnd:ﬁdm-rﬂmmnqam,
mare bosrle A notable foreword by Nancy Mewkall reveals the quaBiles of ihe man
and his wark, The fext material Is bemwtifully printed by the Grabhorn Press, and a
dlmphe Grm portfollo se In gray fabrc completes and usdfics this mot enccllent
work of arf. Awars, Anaes

Ea

ALEXANDER McADMNE: SCIENTIST AND WRITER. Fifty-feur articler end
eemyr, deliers, smemole amd MBlopraphy, fie. Compiled and pabilsbed by Mary
R, B, Meddie, Charloilersille, 1040, 471 papes,

Alrsander MeAdie, wiko waa Vice-President of the Siermn Clab 19046-1913 and Hem-

omry Vice-President 190131817, ia shown in this cellecthon of his writheps to have

bad wide and varied Enferests, but the chief eme was serology, his chosen peolession.
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A a meteorelegioal phivedcist he was Forecast Oiffichal 13531902, Prolemsar ia
Charge, 1902-1013, al the Uslted Staies Weather Burean, San Fandso, asd Fro-
femsor of Mesoralogy, 1913-1031, at Harvard Univessity, and Direcior of Blee HE
Meirorological Observatory.
Thhhbnlhm&dhﬁ:ﬂlﬂr:ﬂhﬁbplhﬂdﬂnﬂﬂhﬂwm
iz Sierra Clab members bemause many will remember Professor MeAdie well. 18 8
well for the Sierrn Clab to have this volume in its oy, o0 we will not forgef
amnther ome of the pwistanding men wmwﬂrﬁulhnulhduh‘lpﬂ.h:hdﬁ
make the clob what It Is sow. H.T.F

SIERRA-NEVADA LAKES. By Georgr aud B Hinkle, The Boebbs-Nerrili Cog

Inadfoma polis, 1040, I57 pages. Photographky ond disgramsatie mapr, Price §4.00,
Addmitbedly miitied, this [ascinating book b actually a narmtion of historie Inel-
deniy ceniering sroand & few lakes east af the main tidge of the Skerma, from Hobey
Lake on the nerih to Momo on the south. Na apolegy b neaded, Bowewer, for this
effort (o appeal to larger members of readets by mema of an altmctive title, s amy-
ane [mbrresied [ the wilderoem or Bocal history will enjoy this beok for what B
i#—a simaighiferwand, unromanticised recountiog of major letal historie evesls
mpiced with a wealih of minor anecdotes and Tegends.

The history of the gold aed gilver mining era ls a chronbde of snfeitened explobla-

tHom of tmber, water, wildiife, and natuml beamty. This description of lalmses faire
i s hewday fells of the wild speculation, waste, aod fmamcia] manipalation which
made many of the groat fortienes af the West. The authomn present the conservating.
ist's viewpoint throtughoud the beok, but expeciaily effective i the canclizbon, which
mimmmariees e wasle of resources which began with the gold rush asd is continuing
T,
Same of the groabest pleassrn o be palned from this ook comes from the aconunts
of bumorous trivia such ay mioers' hoases and astica, Al valuahble are hicgraphical
ootes abowt prospecion and ploneers mich ay Snowshor Thompeon, Peter Lasgen,
mmmwmmmmhum,mhﬂumm
mre aleo dromatle eplsodes of duels, Indisn wars, shootings, clalm jumps; asd vigl-
lastes. ‘The develnpment of recreational areas is coversd in detadl from goed Doclor
Webber's yylvan haven of the 15508 to the Coney Taland sitrsciions of the medem
Tahes, Bosar A, Parwes

COUNCIL FIRES, By Ellyworth Joeger, The Macmillan Co, Mew Fork, 1040, 253
fapes. Mustraded. Price 52.0F,

Elsworth Jaeger gives us the histary and development of outdoor fine and shows
s bow om ordisary camplire can be turned Inte an Interesting and authentic bit of
telbal pageasiry, He cleverly intrgrates primltlve customs and ritaals with medern
ihawmanship asd brings ferth well organieed ceremoplal programa to eatch the eve
aed heart of any young woodsman. The sdult eampilee leader abo will fod plesty
of matheritathve meborial for his matsrer progmms,

In the carsp library this lietle vohime will prove a ready amd complele relerence
work eovering the hisiory and techrigue of frebaildieg, of songs, pames, contests, &
wide variety of danies topether with the accempanying parapbernalin of musks
body painting, coslumes, (ans, banners, coup siicks, and eusioal instromends. 1t &
thomughly ilestrated with 117 foll pages of sketches, Cervm Keweiens
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ANERICAN FEARTWOOD, By Denald Celrogy Peattie. Houghion Miffin Com-

pany, Borbor, 1849, 07 pager, Price 5250,

Tise story of the trees of this country, the etimated elght hundred and twenty mil-
Bon acres af them that by behind the dark forest wall that eenlranted the discover-
ers of the New World, and what has bappened (o thems i8 indeed amaring, oftem
thrilling. If it should ever swem, however, more mad than thrilliag, .6, as Donald
Culross Peattle mayy In American Heardwood, we should grieve for that “primesal
beemity™ that we will never =+, we nrust remember Uhal =il @ were heve, we woald
nat be” And what is £ thai is here in plwce of that willerees, thet heartwood, that
Is pab here P Accosding to Mr. Peattle, It b anotber Kind of hrariwood, o heertwoed
Hlﬁl:m:llnnnd;ll]_t"]. coumlry which grew strulght up from ome iden, and that
tho bt one.”

Ta show why he feels that ihis country’s heartwood Is sound, Mr, Peattle takes
i back to that primeval wilderness and then, comleg op through the conburies, we
#e whal men kave dene 1o the irees of thai witdernem and what thie troes bave
chifst i the men, bow “men and trees are parinens In the American story.” 1E s not
i tomglete story of Uhe trem, mor of the men. That would il many volumes, Tt fa
maiher o seeles of beiel slories beautilully writlen, and well describod by ihe nwthor
where he mays, “When voti choose sdanding trees {of timbse, or men o repnesent, hy
Lhelr Bves, yomr eoantry, you make your blsre on oely the strnizhtest and the
soundest.”

Ameng these men straicht and sourd] are the Norsnws, Columbas, John Smith,
Roger Wilkama, William Penn, Johs Mardhall, and =084 Hickory." Ome of the deeply
maving stories b the one ahomt Valley Forge, entiifed “Valler sl Fortitude™; nod
one ol 1% mned thrilling and stlssing i ihe one abowt the Cemditutlon with her
Sromaldes™ of boughest Bve ook, “Feasiwood Aflosal ™ There are wlso inles nhomt the
Banta Fe Trall, the Comstuck Leds, the great peairies "Wisere No Trees Grow,” as
well as quieler portions about home and bearth, and the beillant sutema colaring
foum En the forests of America,

The concluding chapter. “The Plas Tree Padge,” tonches briefly upos what men
il d1ees are daing together amd far fach oiher today In America; how the idex of
canssrvalion was advomisd in ihe very early days of our country hut went an-
beedrel for son bong, while forests were belpg annfhflsted becupe thers was no one
i prolect them and the people sbmply couldn't bellewe that they wers nol |nex-
hauistihle, To shows what the Faresi Serviee b daing to ald In the wiss wee of what
remmaing of the eight bundred and twenty milBon scres of trees.

Afr. Peattie confesses that Amerfequ FMeartsropd fi for him a holiday; that be is
Journeyiog where fancy takes kim, puiting in whal pleasss him and levisg out
whatever he doesn’t care to be botherad with, Ta view of this, i is not af all pur-
mﬁﬂtlhtlhhukmmnuhhuﬂnm.hum-nmdﬁﬂmh#;ﬂ:n

TWO MOBNTAINS AND A RIVER. By N. W. Tilman. Cambridpr [elrermily
Precy, Cambridge, f042. 230 pages, [Mugtrated by 83 phologrophs, & mags. Price
Fram,

The two mountale we Rakaposk] (25,550 foed) near the northwestern eod af the

Rarakorwm, and Muztagh Ata (14,358 feel) souihwesd of Kashgar in Sinkiang. The

river s the D i morthern Afghanlstan, The beok covers the soring, sanvmer and
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fall of 1047, and descritws nifempis on thess twa widely separabed peaky and & bong
walk back to India wvie Afghanisian, where the swilior, without proper passpert,
spent e time in local jafls,

The Rakaposhi expedition was mads In the company of two Swis ciimbera, Hana
Gyt and Robert Kappeler, and Campbell Secord who had vislied the peak In 1934
Shortage of time, & series of minor accidents {evervone in the party, ezcepd Tilman,
semied o kecp stumbling and sprafning ankbes) mnd shesr difficubies with desp,
{resh mow balted the mscent at o Heitle over 30000 feet. After this sbtesopt waa
abundaned the party split op to go wirdngs ways

The remainder of the baok deals with Tilmar's subsequent journey (o Enbear o
visil hiz old Everest collmgue, Erfe Shiplon, tbe British oonenl there; with their
attempt and fallure on Muziggh Ats; smd Gnally with Til=an's lkemg sols walk
acrosg Hitle-used panes inlo Afghanisian on kis way back to India.

Aveas W, Baxms, e

THE CASCADES: MOUNTAINS OF THE PACIFIC NORTHWEST. Edited by
Roderick Peatile, The Vamgpward Prees, New Feck, 1040, Mustrated by phato-
praphe. 417 pages. Price 3500,

‘The latest book kn the American Mouniain Serics has been treated in the way thal

hai become familiar to the readers of the series, The editor bas asked an asuthadfy

mmmﬁm”lnﬂ:lm&mhﬁnrhﬂhﬂwﬁpﬂ
experience. There by matumlly o itle overlapping of some of the sabjects, but not
enough to trouble the reader,

We learm of the people living in the mouniains st the "lest fromties™ frem Mnr-
garst Bundy Calleghan, who Bves o good purt of the time, with ber famlly, on 8
farm in the Momnt Pilchodk regioa, We discover that In these sreas & I the moun-
tains thai mold the men who Bve there, pot the men who mold the moonialos.

Writer apd moantainess, Interested empeclally In the history and geography of the
reghon, (rant MeConnedl glves as & clear, helel plotuse of the discovery of the mnge
and the prserad Jay of the lund. He bas also contribaied the chapter on mountain-
eering. and Lells rome Bvely stories of the eardy astents and the bier developments
ol the sport.

Although we think of Weldon Heal as a Californian and ardent Sierm-Mevadan,
an although he mow Hives In Arzoma, he b well equipped to write of sammer holi-
dayn I the Casewiles. Ha bas gpent masry sammers there, climbing, hilking aeed explor.
ing, amdl he suececds In taking us on & plensast wned interesting holidny among same
el kis favorite mountains. 7

Climbing down from sur mouninkn journey, we enier the world of logging and
minie, 8o important in the history of the Caseaden. And whe coild describe (hess
activities better than James Stevens, one of the most mccessfi] nterpreters of Paual
Eunyan.

Walter McCullach, professar of foresiry at Oregon Stale Coliege, was o logica]
person o write of the frees of the Cascnden, and these mapnificent forests which
clothe the lnwer reaches. He takes us from ibe shasde of the forests to the highgrowing
hemdock mnd alpine flr, Professor MeCulloch explains top, the managemest of ke
forests by the Forest Servies and the peactice of preper forestry methods by private
AR
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The fiowers of the foresis gnd of the alpine mesadows, and the birds, wikich are
kssrdér fo know and to sr, but B0 les & part of the mountales, sre glven & chaptor
each, Humry W, Hagen, though net s professlonal botanbt, for many yekrn has
stisdied with his wife the plants of the mounlains—all because it ralned on (he climb-
img trip they planned for their honeymoos, snd so they onllected and stipdied the
Bowery Instesd ; a hobby which has become stronger sach year, Eflsworth T), Lusmley,
& teacher, was & rafger natumlist for a miimbser of yeors, and bhes always been inter=
ested in Birds, He seems to bave an amasing capaciy for esticing them to come
wisen he cills or beguillng them to go about their busises with Hotls fonr.

Ma boak about the Nusthwest wozld be complete without a fisberman holding
fosih, apd Herbert Lusely, who bas Eshed the rivers from the Regue to the Skaglt,
ilesiribey mos tapdalizingly the mvers and the lkes to be found up and dewn the
Cascades. Nor can the sport of aking be overlsoked. Chardes I, Hesey, Jr. knows
the Cascades In winter as well aa o samsmer, and grows rical over the epportunities
for every kind of skilng experience afered by them. Skl moumtaineering b to him the
chirf joy of skifng, and there nre miles and miles of Casesdes to explore n thai way,

It Is o pleamnat book to read, especially for tbose wiso ase famillar with some of the
arepy described ; and the enjoyment b enhanced by the masy aitractive phodegraphs
writh which i Iz iBustrated. H.TF.

ADAPTATION AND QORIGIN IN THE PLANT WORLD, Hy Dr. Fredecich E
Clements, Dr, Bsedl ¥V, Wartte and e, Frameey L. Lowg, The Chrerica Bolanica,
Waltham, Mose.; J. W. Stacey, San Francice, 331 popey, lustrated, Prie 5404,

Sierrans, curlous abowt the wide sardatioms in their mouniain Bawen, will find in

!bhmwmmmdmhphydb}rmtlhul,mﬂ.ﬁmghhnuﬂmm

sof] texture In the msdification of our plnt lide,

Dir, Clesnents and his aosociabes, over @ pedod of 40 yeam, transplanted thoumeds
of specimens from ane elevation and medium to anoiber, in thelr experimental gar-
dens on Pike's Peak at 5,000 fest elevation and at Saxta Harbara at sea level, Thus
they were able, daring less than a half centory, to speed app the alow mnd uncertain
peocoss of thousands of years of sdaptation xnd evolution in Uselr relatlen ta envi-
ropmend. For the sclentific botanist, this beok will prove 8 valuabde source ol un-
published data oo expeelments] eeology amd marphbogeay. Otves Krmmazow

MOUNTAIN PROSPECT. By Scott Ruspell, Chatlo omd Windss, Lovndan, 1081

ool = 242 parges, Price 5500,
Ax Geofirey 'Wintkrop Young states in the foreword to thls book, “If aay ene of
had sat dowm as & bay to imagine the ideal fairyland to which be wished to be trans-
ported, e will never have pictured anyihing more satlsfying than that Gret coming
of this small boy into an wnknown world of hills, rivers aed foreste” Thits was Scolt
Ruzssell, nt an early age—when his family moved from Englasd to New Zealand—
Introduced 1o the hills and mountsie; meontuing which for the mest part wene un=
explored, As he grew odder and wandered] farther and farher aflald, a knowledge and
hﬂhhﬁmﬂﬁﬂu—-hnwﬁmun&hﬁﬂ!ﬁnhﬁmﬂ
many hoiirs loiliog on their peks snd ensltiag In their glory,

Heoll Rimsell s & mountaineer In the troe sense, e was trafned as a botandst, but
I suspeci that he fallowed this fiedd peimasily to enable himsell {a be among the hils
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ani moaniaing. He b mccemiul in isduding them in bls plans: the New Zealamd
Alpy, the Welsh and Seodiish hills, tbe European Alps, Jan Mayen Diland jn fhe
Mﬂhlﬂﬁﬂrhhﬂhﬂ_ﬂhﬂkw.mmmﬂum
tainper want ¢

The book should bave s wide appes] for other than moustaineers, Becanse al
Seoit Russell's mre abllity for portraying what be pees and feels, and for sharing
wiih 3 bis experences and his love af Lhe mountaiss, his beok approaches greal
lideratue. Py C. Brrnum

NY CAMERA IN VOSEWITE VALLEY., By Anmsed Adowmsy. Firgisls Aclams,
Fowemite Notional Park, aond Houghdon Miflia Co., Bosfon, TS0, 24 photoprapls,
Price Y10.00,

All kovers of ihe mouniains, amd partkularly the many who sre (amlier with

Yesemite Valley, wiil enjoy this bool. There are pletures for every tasie, from broasd

Tanducapes bo intimate details of the satural seens, taken sl every seavon of the yesr,

and maintaining the kigh standard of cicellence we assschite with Assel Adasu's

work. The poblishers and Mr. Adams are to be congratulated on the splendid ropro-
dectboms.

The pages are lrge—11" 5 1415 "—and the plates average aboul 7" =0 in sise,
Thie book bes & spirnd binding, so that it will lie fat when opened, nod also so that
individizal plates can be removed for framing without Injuring the book.

m#;mﬂm-hﬂh&hﬂ-ﬂﬁm&‘?ﬂmﬂqﬂ
eppaslie each phte b n short discamion of the esthetics of the subject matier, together
with an analysls of tbe photographic froblems iavelved in achieving the efect de-

Mhﬂlﬂﬂmﬂkdhlﬂﬁhr”.hﬂ“ﬂﬁh,ﬂpﬂmm

mial and pristing. Thes thowld prove menet helpfal to the amatewr photographer,

wiso sclden knoawrs what bis piciure will convey entll he sees the &nal print.

Following the plctures s an slmirable emay on mountsls photography, pantios-
larly as applvisg 1o the Slerm. The sections sre concise and gy o follow, an] pover
such topdcs as Eght intensitles and the determinatbon of exposure, lenses and Glters,
orientations, color phefegraphy, end motion picture cameras, Included ame rccom-
mendatioon for the plotograplic trestment of the principal polats of Enterest o
Yosemite Valley.

‘The only nidverse critichim in that the plates are u Bitle lasge to leok wl combost-
mmmmhmmm.w.mmumwmum“m
up the bﬂi[wvh-hl;llﬂﬂmudﬂﬂﬂilmm

Cuarces T. Towsssns

MARIN FLORA: Mansual of the Flowering Plinis amd Fersg of Marin Coundy,
Celifevstie, By Joka Thomas Hewell, Photepraply by Charfer T, Tosensend, el
wersity of Califorels Preas, Bevkeley, 1040, vl <= 224 papes. Price $4.50.

While techrécal botany la not e evervone's liking, soyose who resds the appro-

priately lengtby intrediocthon to Mera Flore will be armed with shondant infornm-

thon and selected siatizticn that will enabde him 16 erjoy moee [ully every visit to

Marin Coandy.

This Introduction discusses the many band {ypes—gramland, mli marshes, chapar.

ral, ete—ihat make it possible for this relntively small coisly to suppor 14352
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spocies and varietios of plants in (heir natersl state. There mre bsts of the plants that
chothe each type of emrth (with many ezcelleni Eustmiines) and o section

with the'eflect of fire on cerinin plant sruciuses. Other portbans of the introdaction
alfer inferesting sapplemental tabiles of various kisely of plnt ssoclathons and sopare
rimce of eedemic species, and there Is & most inlonsative discusibon on the effect of
the Golden Gale on plant distributhon.

Dne an hdrﬂ::]mﬂ;muntnlphnlmhdiﬂtlﬁ]ﬂlﬂljwuﬁl afCDmpas
nied the preparstion of such & book us this, by noting the abundend uwee of specific
nhmumﬂlndqnihtlhqdhuﬂmﬂmn[-:im:hl]lﬂhlhw;
technical batnnlcal key & warm and I:{rq.:ﬂrnn:l.-ulhul:hh kisow Marin ms the
biker does. The asther, who i curater of Hoiany at the (Cabformia Academy of
Sdences, I owell equipped o provide s botasi;l bandbock for hikers iz Marlnm
Conngy, 25 he has been & hiker as well a8 & bodanlst for many year, The convenisnt
sire of AMarin Flora recommends il Lo ihose whe teavel by trafl, as well as (o those
whess bomes ane [a this beuntiful coanty. Ricmaan G, Jomxsos

THE FIRST TRANSCONTINENTAL RAILROAD. By Joim Debp Gallsway.
C, B, Smmoni-Beerdman, New York, 1870 54+ 30 papes, MBustradions, hbdog-
raphy, indez, end-paper maps, Price §5.00,

This book, a wvalunble nddition 1o the Bterture dmling with mliroading in the

Undied S2ates, la the outcome of & chvil englneer's hobly. A native Californgin, Jobn

Deba Gallaway, after graduation from Rose Polyiechale Institute and bried employ-

meril on the Grest Northen Rafiroad, setierned ta Califemnin where ke berame mec-

ogtised oy one of the stafe's great dlvil engiseers. In the course of practicing kis pro=
foasion e developed a buerming Intersst fn the wasly history of the West. Particularly
it he fuecinabed by the dream af e enginees, Theodare Diebone Judnb, wha envia-
fiomed a transcontinental milroad, and alw by the miltifamdous work nvolved In Ha
Inception and developeent. In o ne engineer, whose hobby wis ihe early develop-
ment of ibe western Uslied Seates, was coscealed the meticalons and careful rescarch
achelar, whose bistosieal stidic led Blm o trace in person the fosite of the frst
trmmscontinental mafroad and to evaluste Im hiy motes the problems of fis erigis,
progress and compldetlad. Mol Soothern Padie {the mocemar 10 the Centrmal Pagfie)
asd Unlon Pacifle Rafrsads gave Eim sl gsslstane (8 hooting sut informating and
genervaly pot ihelr archives ab his dsposal. The result of his kboss 5 an sdmie-
uble, comprediensive and readable study, beglnning with the historical backgroumnd
of rellmading b geneml and ending with the dving of the golden spike that joland

Centm! Paclfic ard Union Pacific ot Promantory, Utab, on May 10, 1859,
Between these Emits Mr. Galloway dealy with the rarllest segpestions for a mil-

rosd meroan fhe Tnited States to the West Coast. He divcusses the early projocts

coiscerning sich an undrriaking aod the Paclfc Raltrosd Serveys, He presealy thismbe
nafl sheiches of the originaiors and bullders of the Cemiral Paclfic nod the Talom

Facifie Rullroaids, He traces the lomtinn and constroction of esch line, desfing in the

fint amd barper porthen of B beok with the Cemtral Pagific and in the lafter portisn

with the Unlon Padile Rafroad,

Bemaase of bls own engineering tralning and abillty Mr. Galloway bad an iotmate
appreciatban of the diftcultin and problems that beset the locators, designers, organ-
lzern, proenoters, financiers aeal buillders of the first fmnscontinentsl riloosd; nsd
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Ise wrods abost them with the sympathetic onderstandieg of a professional man whe,
in the course of hiz own carcer, wis oldiged (o meet and denl with simillar ones, He
kas masaged 1o make the story af their berculman cforis so vivid thay the reades
is beil to wonder whether in this day of private and corporation Income taxes mnoisgh
pﬂ‘ﬂuﬂmﬁdmﬂﬂhh[nmdudﬂunhhm in #0 umcerisis and
gigantic, yet 30 necessary an undertaking for the nation's welfars,

Altbough The Eirst Fromsconiiammial Bolroad does nol direcily comcern the tra-
ditimnal akms and [mterests of the Sierra Club; the particalar stimctiveness & will
Bave for Clab resders s contaimed in the two chaptess: “Lomting the Central Pacific
Ralflroad" and “Comstrocting the Central Pacfic Kalimad” The terrtory coversd i
that of the approach to Dosner Pass aed the Donner Pass and Truckee River coun-
iry, dear to every member anedl especially o tho skileg pection of the Club, Alsa Theo-
dore Tudah, as delineated, Empresses the meader s the type of mountaineer the Skerm
Club woald be proud Lo count within s ranks,

Mhruﬂn;ﬁhmhu.mlmﬁﬂhﬁhﬂﬂnbﬂuﬁhﬂlﬂﬁLﬂﬂhﬂ
who wrote the preface, “that these studies, begun as one of the atsther's avotions,
should be made svailable to the genernl pobfic a2 well as to the engingering pro-
fesslon," Herest C. ok FEEsiEny

SEQUOIA AND KINGE CANVON NATIONAL PARKS. By fokn R, Wiits amd
Somuel S, Pualerl, Stanfeed Unfvernily Prece, Stanford, 1949, zoil 4= 212 papes.
Price $3,00,

‘Tirls ds an excellent and very thoroogh guide boek to the Sequals snd Kings Canvos

Natiopal Parks, particularly for ithe lewer devatlons, The parks s described |n

detafl, First, the hisiorical background, an sccount of ibe discovery of the sequotas,

and of the varlom men whe were insimumenial in havisg the national parks ereated.

Secopdly, by far the majer partion |s devoled to & defalled deseription of roads,

tmils, paints of interesl throughoat the sequoia-forested amas, with mileages, cleva-

titma e information on hetel accomsmodailons, enmplng sites, pack outilts, plonie
groomts, eic. A bl portion in devoted to the willerpem arem of the high country,
especially the Kings River Canyon, and though it is to be regregted thal more sace
enuld naot have been given ta this reging, it would be necessary to write another hook

o deal with b sdeqaatiely.

Colonel White was Superintendent of Sequols Park for twenty-five vesrs and
concarrenily was actlve hesd of Kings Camyon Park during the war and postwar
yeari Mr. Pusateri kas been ranger and natoralisf in both parks Mo one has o wider
kmowledge ot & greater love for the parks than thes men, and thelr descriptions of
ihe many seenic beatthes and charm of this region will be an Evmiusble asset (o the
metarisd and amper. Hegrs LeCosre
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Tweniwfuur reproductions of Ansel Adams'
photographs, each with camera and subject
data; with a long essay on mountain photography.
I‘ It is actually a bound portfolic of fine reproduc-
tions, for, if desired, the separate plates may be
removed and framed. Joseph Henry Jackson of

the San Francisco Chronicle said of his earlier

beok ". . . phetegraphs with a brilliance and an

understanding unique among practitioners of

his art.”

Y Camera in
Vosemite Valley

! by Ansel Adams

Ar all bookstores 510,00
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UP AND DOWN CALIFORNIA
IN 1860.1864

The jul.lr'l']u.l! af Welliam 1. ,Hl'r.'rppr, eilited h'." Francis . F ihar.
Brewer, princ pal assistani with the Whitney Geological St qa‘::! Cali-
fornia, explored the siate thoroughly. This book is 2 series of letiers thai
bie sent home to his family recording his accurate observations about
California’s resources, geogmaphy, cities, and people, Armanged and an-
fotated with an Introduction by Mr. Fargqubar, twice prestdent of the
Sierra Club. 564 pages. =650

MARIN FLORA

A Mamual of the Flowering Plants and Ferns of Marin County, Cali-
forma, by John Thomas Howell, The Introduction nts o general
dowription of the physical, geological, and climatic features of the
region, The major portion nﬁm identifies and enumeratey the
EASE species and varieties of plants found 1o grow wild in this amall
area where such strikingly diverse climatic and geologic conditions exist.
524 pages. 26 illustrations. §i50

ONE HUNDRED YEARS
IN YOSEMITE

By Carl Parcher Rossell. Here isa book foc the hall-million whi
wisit Yosemite annually, It umces the development of the valley an
unknown wilderness to a popular sational park, and contains the mou
nearly complete bibliograply published on Yoscmite. 226 pages.  $3.75

THE REDWOODS
OF COAST AND SIERRA

By James Clifford Shirley. A handhook and guide o California’s red-
woods—the world's miles, oldest, and most famous wees. The author
shows the distribution of redwoods, their uses, cultivation, and fossl
records, and comparés the Coaw and Sierra redwoods E-lDE-a.gu. 28 Mos-
LFatiGns. Boarda, $2.00; paper, $1.00

YOSEMITE, THE BIG TREES,
AND THE HIGH SIERRA

A Selective Bibliography, by Francis I, Farquhar. Bibliographical de-
seripitions of mmgr ve!hagh and pam hl?u codatrilaiiin r fil
and unusual information on the Sierra Nevada region, book pre-
sents carelul and complete annowmitions about the contents of each 7
s well as physical deseription. 8 gravure [lustrations, 104 pages. 57

At your bookstore
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