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EXPERIMENT IN INDIVIDUALISM
THE NATIONAL PARE AS AN OUTDOOR LABORATORY

Paul ]. Sage, Museum Aid

We are all probably familiar with
the two primary functions of the Na-
tioneal Park — to provide, in its pri-
meval state, aregs for the recreation,
enjoyment, and inspiration of the
people, and to hold these aregs in-
alienable for all Hme, preserving
them as the priceless heritoge of the
Americom people. There is vet an-
other function of great significance
which the National Park serves, but
we often fail to appreciate this fune-
tlen when we come to lock, enjoy
and then hurry back to the hustls of
everyday lite. The Nationol Parks
serve to stimulate and encourage
serious scientific research in many
fields including biology, geclogy,
and archeology. It is the role of Yo-
zemite, particularly in regard to bio-
logical research, which is the con-
cern of this article.

It iz and always has been the
policy of the odministration in Ye-
semite to foster serious research and
to aid the trained scientist, offering

him natural and sometimes artilicial
facilities that are of inestimable
value. The Naticnal Pork Servics
asks only that the work carried on
have sufficient potential significance
o justify the use of the natural fea-
tures and that the results of the work
be preserved in such a way that they
shall always be available for the
exomination and use of the public.
This latter requirement is cne of the
ideals of true scientilic endeaver.
The natural attributes of the Yoo
semite area are made to order for the
investigation of the relationships be-
tween the orgemism and the environ.
ment—the study of ecology. From the
lower dry western slopes in the Up-
per Sonoran Zone, throush the mors
lush coniferous and broadleaf forests
of the Transition zone, the stately
pines and firs of the Canadian zone,
the hardy and tenacious pines and
hemlock of the Hudsonian zone, and
up into the diminutive florg and
heardy founa of the Arclic Alpine
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zone the massive block that is the
Sierra, soars, More then 360 kinds of
animals live unmolested by man in
a myrad of associational communi-
ties in this greal and beautiful out
door laboratory.

In addition to the outstanding nao-
turerl facilities a small but highly se-
lective research library, a herbarium
containing a collection of the local
flora, and a fine collection of study
sking are housed in the museum.
Both the trained scientist end the in-
terested loymon are encouraged o
make free use of these facilities, with
a minimum of restrictions.

The Yoszemite area has been the
scena of several ecological studies
that we may justiliobly call classics.
A classlecal experiment is o study
that iz so beoufifully conceived, so
precisely performed, and so caretully
interpreted that it is truly unigue. [t
iz more than just on experiment; it
iz in o senze o work of art whose
form is so fine that it may serve as a
model ond guide for further study.
Such a study was the one that began
in 1922, In that year Jens Clausen,
David Keck, and William Hiesey be-
gan to study the plants of California.

The problem with which Clausen,
Keck, and Hiesey were dealing was
a very old one and if we are to ap-
precials the significance of their la-
bors we must delve briefly into the
past — into the story of an argument
that traces its origin to the beginning
of the ninsteenth century. Jean Lo-
marck was o French biologist. When
he looked about at the wondsrful
world of nature he was amazed. He
wos amazed by the marvelous adop-
tation each plant and animal showsd
to its particular way of lite. Why did
the giraffe have such o long neck?
Why didn't the mouse? Obviously,
Lamarck thought, it was becouse the
giraffe, living in the arid African
plaing where food could be obtained
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only from tall trees, continually
siretched hiz neck in his attempt |
obtain food; his neck, therefore, grow
longer and longer. The mouse, on
the other hand, since he lived In
meadows where he fed on the ri
grain that fell to the ground, raral
found it necessary to stretch his neck
and therefore never developed
unreasonably long one. This |
was the essence of Lamarck's thea
the orgonism by its habits - habiig
that ore determined largely by
way it lives - can alter itz own ang
its offspring’s structure amd physiole
ay to correspond with the demaond
placed on them by the envircnmenl
Aoquired characters, in other word
were inherited.

Until exactly one hundred yoomn
ago this theory went unproved
practically unchallenged. It wan
1859, eight years after the discovel
of Yosemite, thalt an English gonll
mem — Chatles Derwin — offeredd
new theory to account for the ad
tation of the orgonism to its en
ment. He noted that in noture |
was great competition. The yoll
pine tree growing in the forest in ¢
one among hundreds. Whal o
mines that one seedling rather
another shall become a tilan of
forest? Darwin suggesiad that |
dividual that was innately sup
would succeed more often than
viduals that were inferior. He
suggested that the odoptive
thert characterize superior individ
micht arise by chance. In the
cessful pine tree, for example,
sionally some small shorlcutl #
be found which would make the
chemical process by which the
manufactures food more efficl
the seedlings produced by this
could alse toke advantage ol
shorteut, more of them might be
pected to survive the rigorous con
tition of than would those m
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gs which had to depend on the old
afficient method of food manufac
2, In this way, Darwin suggested,

ght be perpetuated,
Whenever two opposing theories
g presenied to the scientific world
oany scientists turn thelr attention
the task of evaluating them to de-
ine which is more useful. Gaston
nnier, o French botanist, hegan a
idy in 1884 which he hoped would
of great use in evaluating the two
ories. He worked in the Pyreneés
El in the Alps. He chose speciss of
mts that grew over a range from
foothills to the high peaks. The
ints had rather distinctively difler-
| forms at high and low altitudes
H from o single seedling many
inected but rooted plants would
relop. This type of growth is
led clone growth; o commeon ex-
Iple of clone growth is seen in the
lish Ivy. All members of a clone
e from the saome seed and have
same hereditary characteristics,
nier obtained clones at low al-
des, divided them in half, left one
‘ot the low altitude and took the
gr to the higher altitudes where
gther form of the species grew,
ire he found a high altitude clone
he same species bui of the high
ude form, dug it up, left one half
ich altitude, ond next to it he
ted the half of the low altitude
1. He then took the other half of
high altitude type and carried it
n to the lowlands where he plant.
t next to the remaining half of the
altitude form. This technigque is
wn as reciprocal tronsplomting.
fovided an ideal method of com-
ng the Lomarckion theory with
lof Darwin, Lamarck would have
beted the high altitude form to re.
i to the new environment by
ging into the low altitude form
1 they were carried down to the
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low altitudes and, conversely, the
low altitude form to chaonge into the
high altitude type when it was car-
ried up the mountain. Darwin, on the
other hand, would have predicted no
such radical changs. He would have
expected the transplanted individuals
to retain their individualiies when
mowved inte the new environments.

Bennier's resulls were quite spec-
tacular. Over a period of thirty-five
vears he reported that almost all the
low altitude plants thetl had been
moved to the high altitude were
tremsformed into the hish altitude
types. [t appeared that Lamarck's
expectations had been fulfilled and
thert his theory was quite valid. There
were, however, o few small problems
regarding the results of Bonnler's
study that were quite difficult to ex-
plain. While the low altitude forms
of the plonts studied were readily
trensformed inte the high altitude
types, the opposite conversion—of
high altitude types into low—was
rarely successful. Bonnier also found
it quite difficult to explain the foact
that trensformetions were successful
only when the transplanis were
made within the range of the species.
If, for example, a lowland form was
moved into an alpine area in which
the high altitude form was not found,
the lowland plant retained its partic-
ular characteristics,

Preblems like these togsther with
important thecretical considerations
which cre ouiside the scope of our
discussion greatly interested Clau-
sen, Keck, and Hiesey in the problem
of the relationship between the spe-
ciez and its environment, They care.
fully studied Bonnier's results and
found that, surprisingly encugh, the
French botanist hod preserved no
evidence against which his resulis
could be checked, They also learned
that he had made no attempt to care

e BRI gvec e yecrs This
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information suggested the possibility
that none of the transformations Bon-
nier reported had actually occurred.
Instead, it was possible that during
the long period of thirty-five years
most of his transplants died and wers
then reploced by seedlings of the
forms native to the areas. If this were
indeed the case it would explain why
transformations succeeded only with-
in the range of the specles. Cutside
the mnge thers would be no seeds
to provide replacements. Determined
to investigate thizs possibility by con-
ducting reciprocal transplant expert-
ments of their own, Clousen, Keck,
and Hissey obtained finoncial sup-
port from the Carnegie I[nstitution
and began te search for appropriate
species and a suilable area in which
to conduct their investigations.

In California they found o number
a species that appeared fo be ideal
for their study. Gland ecinguefoil,
Potentills  glandulpsa, and yarrow,
Achillza spp., were among the most
interesting. Both of thess species
were widely distributed, perennial,
cand had differsnt forms in different
environments. Yarrow was found
from the coast all the way across
California into the desert recions of
MNevada, Cinguefoil had almost as
wide a distribution, ranging from the
coast to the crest of the Sierra. The
perennial habit made it possible to
continue ohservation over many
years. Both alse had the clone habit
of growth we talked about ecrlier. It
wes possible, therefore, to have one
individual in several different ploces
at the same time by simply dividing
up the clone and planting the sever-
al parts in different environments. In
addition to possessing different forms
in different habitats both species had
different growth and flowering cvcles
in different places. The species that
grew high in the Slerra where the
summer lasted only two months, for
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example, grew and flowered rapidly
with the onset of warm weather and
then became dormant during the
winter. Forms of the species thal
grew on the hot dry inner coanl
ranges, on the other hand, were al.
most dormant during the summer bul
grew and flowered during the mild
moist winter and spring when the
Sierran forms were deeply huried In
the snow.

Having found appropriate speci
of plants to investigate the scientls
turned their attention to finding
propriate places from which te cbilal
plants — places in which the plan
grew in unalienated environmenis
and to Hnding sultable gordens |
which the plants could be grown a
studied. The natural attributes of |
Yosemite area which we discu
earlier here came into prominen
Callections were made and small
perimental gardens were establis
in the Siema near Mather,
Wolf, Porcupine Flat, Snow Flal,
clumne Meadows and Mount
On the east side of the Sierra at
Loke and Benton. Collections
alse made around Yosemite
cnd Tenaya Loke ond the
were moved to nearby aga
Piantz were obtoined alzo on
coast and in the San Joaguin V
ond a large experimental
was established at the Carn
stitution's Department of Planl
ogy on the compus at Stanford
varsity.

To avoid the pitialls that
criticiam of Bonier, great cane
laken in the selection of garden
All pessible precoutions were
to insure thet the environmenl
each garden was uniform. To
mine if the gardens were in |
form they were tested by
pure straing of an annual §
tarweed and then comparing ¢
plants to see |l they were
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dentical.
are that the conditions in sach gar-
en were uniform they planted the
xperimental plants and began their
1 d'}“.
As the study progressed and ils
cope increased it became necessary
5 consolidate and centralize opera.
jons. In 1929, seven years after the
noeption of the study, three principal
_tiona were developed and the

are carefully transplanted to the
w gardens. The large garden at
tanford was retained, another was
eveloped at Mather, and o third
las established ot timber line ad-

he climate at the Stantord station
s typically coastal; the weathsr
bers mild and conditions were fav-
rable for yvear around growth, Rain
ame mostly during the winter and

_ in early April. Summers weare
iild with warm days and cool nights
id the winter was reasonably mild
the snow rarely reaching a
apth of more than two feet. The
er line slation weas nestled high
the crest of the Sierra at an eleva-
n oof 10,000 fest surrounded by
aring peaks and small ice fields.
18 climate here is rigorous and the
rironment demanding. The growth
gson never exceeds two months.
With the thres gordens estab-
ad, each in o different environ-
int, the team could study the indi-
al plants from two different view-
nts. They could compare the effect
o given environment on plonis
it had originally come from differ-
il environments simply by growing
side by side in one of the gar-
ns., They could also study the ef-
it of different environments on one
Hividual by comparing the portions
any one clone that had been
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When the scientists were grown in the different environments.

Clausen, Keck and Hiesey's re-
sulis are most interesting and I'm
sure many will want to consult a
few of the references listed at the end
of this article. I would, howevaer, like
to discuss briefly a few of the more
slgnificant and general conclusions
thet came from the scientist's work.
Their results were quite the opposite
of those of Bonnier. Individuals of
any given type retained thelr identity
regardless of where they weare
grown. In no case was one form
irensformed into another. The flower-
ing and growth cycle remained par-
ticularly constant in each form and
the external appecrance changed
but little, When plants from mony dii-
ferent environments were grown in
the garden at Stanford, each plant
retained the individual form which
was charactéristic of its type even
though all were grown under exactly
the same conditions. The plants
are not just single exceptional
individuals. Rather, they represent
the mean calculated from the com-
parison of many many individual
plants.

The keynote of the work of Clou-
sen, Keck, ond Hiesey was core.
Each year during the study they took
notes on each of their plants. They
also preserved one herbarium
specimen from each plant each
vear, Often they tock photographs
of the individual plants for study and
comparison. All these records and
specimens have been carefully pre.
served in order thal any competent
scientist may check on the wvalidity
of their resulis, In addition to careful
records, great care was taken of the
gardens themselves., A walch was
kept for weeds ond particularly for
seadlings of the plants under study.
If any were found they were re-
moved at once. The plants them-
selves ware spaced lar encugh apart



W bile the National Parks serve in an
im portant sense as recreation areas,
their primary use extends far into
that fundamental education which
concerns real appreciation of nature.
Here beauty in its truest sense
receives ex pression and exerts ifs
influence along with recreation and
formal education. To me the parks
are nof :nc’r.r?f}' Pl’d(‘f?.’! to rest and
exercise and learn, They are regions
where one penetrates the veil to meet
TR T— the rmnfiﬁz'j of nature — and to

appreciate more fully the wnfathom-
able power bebind it

Jorun C, MERRIAM



en they would receive o fair share of
water, light, and minerals. Not satis-
tied with the results from their hun-
dreds of transplanis the team went
on to make further study of the indi-
vidual plants. Experimental cressing
of forms was employed ond exten-
sive microscopie examination of the
cells was carrled on. In all cases the
resulis subsiantioled those obtained
from the {ield studies. 11 is this great
care that Clousen, Keck, and Hissey
gave to all details that sets their
work apart as extracrdinary — as
classical,

The work of this team of sclentists—
over o pericd of more than twenty
years—has boen acknowledged as
among the truly significant research
that hos been performed during this
cantury. To the biclogist it represents
a classical defeal of the Lamarckian
argument. It represents the finest
technigues in the new approach to
the study of the nature of the species
and the orgonism.

While we can no longer abide his
araument, it is important that we do
net condemn Lamarck himself. We
must recognize him, and for that mat-
ter Bonler, as serious, well inten.
ticned sclentists — men who were
wrong but who were original in their
thoughis and in their work. Indeed,
these men stimulated the very re
secrch that proved them wrong, At
the same lime we must not acocept
the theory of Darwin and the conclu-
sionz of Clausen, Keck, and Hissey

MWW These
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be considered nething more ¢
than tools — tools to help
achleve an understanding of the p
fection and beouty of the noi
world.

The function of the National
in stimulating and aiding serious B
ssarch s easily justifisd. It 1s on Il
bosis of the resulis of such endee
that we find the bedrock upon whil
we may build our interpretive §
gram — a program that aims te
guaint the visitor with the perfesl
of the world of noture ond of
and that is designed to help him &
perience the delight and the inspll
tion that such acquaintance engs
ders.

FOR FURTHER READING

Clausen, 1., Stages in the Evolution
Plant  Species. Cornell 1.
Ithaea, N.Y., nd.

Clausen, ., D. Keck, and W. Hi
Experimental Studies on the Nature
Species, 1, Effect af Varied Em
ment on Western North Am
Plants. Carnegle Inst. of Wash
ton, Publication No. 520, W
DuC, 1944,

Darwin, C., The Origin of Species, |
Murray, London, 1900

Grinnell, J. and T. I. Storer, A
Life in the Yosemite. 1J. of
Press, Berkeley, Calif., 1924.

So we see that national parks are really national museums. Their purpose is to pres
in a condition as unaltered as s bumanly possible, the wilderness that grected the
of the first white men who challenged and conguered it. It is to insure that
processes of mature can work, withow! artifice, npon all the living things, as well
the earth forms, within their boundavies. It is to keep intact in the wilderncss
all the bistoric and prebistoric evidences of oceupation by owr predecessors. And
doing theie things, the extra reward of recreational value emerges, —FreEEMan Tiu




NOTES FROM MY JOURNAL
Williom L. Neely, Ranger-Naturalist

just been out to the grovelly
g to watch the pussypaws.
jen they hove been capiured,
ed, pressed, and locked safely
v in an herbarium, then, | sup-
a more academic name for
im is S pragues umbellata. They have
beraal posette of dark areen lea-
irvy leaves and on long pedicels
raise several paws of pink
hwerclusters. You'll find them
eng the roadsides, especially in
€ middle and higher regions of
eemite wherever thare are dusty
mvelly flats with plenty of sun.
il made some experiments with
gm this summer. There is a whole
irden of them outside my tent. For
weral vears ['ve noticed that when
e sun is high they raise their pink
fws up from the ground, until ot
when the sun is directly over-
tord, they are nearly wvertical. By
rening the flower stalks droop, and
night they flop down on the
round as though worn out.
ls this o response to sunlight or
ermth? Many arctic and alpine
ants seem to cling or clump toge-
er close to the around or to the
jcks to toke advantage of the re-
in=d heot. The skyland (alpine) wil-
will grow in a fringe around the
inriy side of a glacial boulder, hug-
na it for its warmth. Its very name,
lix petrophila, the "rock loving” wil-
pwr testifies to this. The Brewer moun-
finheath {red heather) and Cassiope
fill do the same.
1 put o gallon-size tin can over one
| the pussypaws one cold morning
then it was flat on the ground. This
hould keep it in the dark, If the re-
Bonse is to sunlight then ot noon it
hould still be flat. It wasn't. It was

—M. V. Hood

Pussypaws

up with the others, But that following
night under itz tin can it didn't go
down with the others. Maybe the
can made warmer conditions, so next
1 cut heles in the can in such a way
to keep out light but permit ventila-
tion and equal temperatures with the
outside. It rose ond declined with the
others, except that at night it still
hali-heartedly kept one foot raised.

MNext [ built a little rock wall on
one side to make partial shade, but
allowing free air movements. The
plant persisted in raising its flower
pedicels higher than the rest at noen
and refusing to lie down at night for
a week after.

Poasibly we are seeing a mechan-
ism to insure fertilization rather than
a heat or sun movement . . . the
plant raising the flowers high when
insects are about. Or perhaps the
pedicels droop ot night when photo.
synthesis stops and the cccumulated
sugars in the green cells of the stalk
change to starches, the cells becom-
ing less turgid and the stulks relox-
ing, only to grow full ogain in day.
light when the producis of photosyn-
ithesis fill the cells,
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Or it may be a method of slowing
down woterloss, Pussypaws usual-
ly grow in hotdry exposed dirt or
fine aravel where evoporation from
the leaves is critical if not protected
in some woy of by some mechanism,
I've noticed that af midday the flow-
ers ore up and moke an umbrella

over the leaves, casting a
shadow pattern. Morning or late
fernoon when sun is not so
the flowers decline and don't
the food-producing leaves. Most
ly the flower movements are the
sull of several of these foctors co

bined,

BIED COURTSHIP IN YOSEMITE

Douglass H. Hubbard, Park Naturalist

In all of Nature, few experiences
are more rewarding than an oppor-
funity to cbhserve eourtship activities
of birds. Thess seem as varied as
birds themselves.

On o Sundeay, In mid-May, I
watched the noisv, rough-and-tumkble
mating aclvities of o polr of
robinag, then the struting of an
irridescent male Brewer blackbird
who, puffed out and with wing tips
drogging, walked up and down in
front of an unimpressed female of
the same species on a sandy shore
of the Merced River, Obviously unim-
pressed, she watched for a few min-
ules, then flew off across the river,
the eager male in close pursuit.

But the prize acior was a black-
headed grosbeak. His plumet to

earth bsside my window atiracted
my eye. Then 1 heard a soit, muted
song, barely cudible bul not oo
ferent rom the regular gres
song. As I locked carefully from 1
window to the ground 1 could
the hondsome male, wings exten
slightly, ond fluttering. His soft, |
ing song was punctuated at infe
wilth the chorocieristic singls nol
go soft they could scarcely be hea
As 1 walched, the lemale, which
had not seen bezfore, flew up from
near the male. She poused on |
branches of a small bush, then {le
away. His love.song thus interrup
the male grosbeak flew away |
perhaps to add his unwanted song
those of hiz comrades, which i
Yosemite Valley's summer days with
music,

The annual Christmas Bird Count is printed in detail sach year In
YOSEMITE NATURE NOTES, published by the YOSEMITE NATUR
HISTORY ASSOCIATION, INC., BOX 545 YOSEMITE NATIONAL PA
CALIFORNIA. A subscription for you or gift subscriptions for your frien

will bring you the Yosemite Story twelve fimes a year for only $2.00.
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A LARGE LODGEPOLE PINE

Howard H. Cofer. Ranger-Naturalist

MWhile hiking to Harden Lake, an
nusually large specimen of lodge-
bole pine aitracted my attention.
Measurement showed it to be 16 feet
Sinches in circumlersnce with an
yercge diometer of B2.7 inches at
reast height. Measurement above
[ swollen region at the base
howed 17 feet 11 inches in circum-

.4 inches. The cross sectional dia-
neter is greater in one direction than
b the other since the trunk is rather
plicaal in shape. The diometers
gfiven above were calculated fom
e cireumference and so represent
N cverage dicometer.

Yasemite Nafure Notes, Special [ssue,
"The Cone Bearing Tress of Yo-
smite,’” gives reference to o lodge-
bole with o diamster of 62 inches
mowing near Moraine Meadows.
this same reference indicoates that
s with trunks 2 or 3 feet in dia-
are good sized lodgepole
ines, The maorlly of lodgepoles
pund in the wicinity of our tree are
bhoul 2 feet In diometer. Howswver,
se same trees are about the same
sight as the Harden Lake firee,
ibout 120 feet. This greatly excseds
he averoge height of the mature
sdaepole which runs about 60 feetl
Thizs tree must be from 200 to 300
iecrs of oge, which is a moxdmum
br these trees and this cne certainly
ippears to be "on its last legs.” The

o cones in evidence. Although the
bure stands of lodgepols pines in
he Tuolumne area are infested with
g needleminer, an insect which

usuclly kills the tree, apparently the
trees in this area are not infested.
The top ons-fourth of the tree has
died since lost year and several of
the top branches hove dead nesdles
still attached. Two large fungl are

One of Yosemite's record lodgepoles - 16
feet in circumference - just weost of Benson
Paoss,

—Erud, NPS
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on the north side of the tree ot about
18 and 35 fe=i above the base and
this area of the tree definitely ap-
pears fo be dying. One large fungus
is on the south side of the tree about
25 feet up and there is a great deal of
sap oll the way down from it to the
base. Staghorn lichens are present
on o few of the lower dead branches
on the north side.

At one time this old tree undoubt-
edly had a forked trunk from about
the 55 foot mark on the north side,
however, it has been broken out,
apparently many vears ago. The
bark is off the trunk in sort of o
V-shape for several feet below this
area and much of this dead portion
is fillad with holes made by wood-
peckers. At o point a few fest below
where this mejor fork had been, and
one-quarter way around the frunk to
the west, @ new branch has grown
horizontally for about four feet and
and then has made a sharp righi
angle turn to grow stradght up for 25
to 30 feet. This type of response often
cccurs when o major terminal bud
is broken ocut of a tree, but this ons
apparently never did become dom-

YOSEMITE

inant. It sticks out rather like a third
arm.

There are no other irees around
for a radius of 25 to 30 feet. The other
trees in the carea are mostly red fir
with white fir and lodgepole pine
scattered about. Jeffrey pines, with a
few cspen, are on the rise obove the
flat. The elevation in this area Ia
about 7500 feet and the sile is on a
flat. The tree in the Morgine Meadow
area is at an elevation of over 8000
feel. Lodgepole pines occur from sea
level {o elevations of 10,000 feet here
in the Sierra but attoin their maxl
mum size in the 7000 to B500 fow
ronge.

If you stay in the White Wo
camparound or hike to Harden Lake,
you con find this tree about |
yards bevond the junction of |
treril with the fire rood. It s on o
right or sast side and not five |
away from the edge of the road.

I hove found it interesting durl
the last two summers to observe |
old veteran struagle to stay alive,
surely won't be able o hold on
many more summers. In the m
time, we hope to kesp watching,

above the ground. Found by Harold 5. Coops, in Sierrs Natlonal Feresl, @ is 180 fest

EDITOR'S NOTE: The largesi recorded lodgepole pine iz 19 feet in circumference ol Jﬂﬁq

FULL MOON IN YOSEMITE

Ted R. McVey, Ranger-Naturalist

Yosemite ssems o toke on new beauty with sach full moon,

A glorious storm preceded the meen's coming and clouds were flitting |
peak to peak as silently os passing ghosts.

Then the moon's gentle becams began fo caress the canvon walls.

A new concept of beauty reached out to fill me with everlasting joy as
changing light danced from cliff 1o cliff.

—— PN




PUBLICATIONS FOR SALE AT THE YOSEMITE MUSEUM

Al muli orders should be oddressed to, and remittances made poyable to, YOSEMITE MATURAL
STORY ASSOCIATION, YOSEMITE NATIIDNAL FARK, CALIFORMNIA, Prices include postage, insuronce,
d on proper items, California State Sales Tax 3%, plus 195 County Tax,

INER AL

Adams’ Guide fo Yosemite Valley, Ilustrated ... ... 5165
America’s Wonderlands, The National Parks (National GEogGrophic] .o . 12,20
Auto Towr of Tosemite Mational Fark - Ditten ond McHenry 0 wran SO0
. Compaite Finder (Western) - Hartesveidt 1.15
Climbers Guide to High Siarra - Sierra Club ; 3.25
- Devils Postplle Motional Monument - Hartesveldt ... R et PR 30
Exploring Motional Porks and Menuments - Butcher E 3,75
Gﬁ:hrlng QOur Mationol Parks and Momuments - m:her 11:] . 540
ht - With Bockpock or Burro - Sierrg Club oo 2,25
Hcll:lmr Is Hoture Centar, Your L'vume ta - Hubl;n:d niisns aitld
|mterpreting Our Heritege - Tilden ., . A.70
Matlonal Parks In Californla - Yeoger . i . 220
Mational Park Story in Pictures - 5tory ... B0
Mational Parks, The - What They Mean to Yeu ond Me - oy IO - 140
Mational Parks, The - What They Mean to You and Me - Tllden Huth] . . 6,30
. Mature Trall - Imspiration Palnt  Self- Gurdmg Carpenter .20
Moture Trail = Mariposo Grove Self Guiding - Wason 20
- Ploce Momes of Yosemite Valley - H:artewtldt : A0
Csoainds of Yosemite - 33 1/3 LP RECEFdII‘KL 450
“Starr's Gulde te John Mulr Trall and Hi . 2258
Waterfalls of Yosemite ond of the World - Brockman e o0
Yosemite ond the Sierra Mevada - Arsel Adaoms & John Mu L1278
" Yosemite Story, The - Scott .. ; W 120
Yosemite Valley - Adams o 1,25
| L LIFE
Birds, Western, Field Guide to - Fﬂlrmn 4,80
. Birds nf Yosemite - Stebbing ... . .85
Fishes of Yosemite National Park - Evn-nl-Wans 50
Mommals of Yosemite Maotiornal Park - Porker TRl -1
Reptiles ond Amphiblors of Yosemite Nutlunnl Park alker A5
ES AMD FLOWERS
 Brood-leaved Trees of Yosemite Motionol Pork - Brockmen ., 49
" Cone-bearing Troes of ‘fmmhu Nﬁﬂuml Fork, - Enl& AS
Ferns of the Sierra - Rodin .. L i AN
eguoias, Yosemite, Guide to Tthe - McFarlard | AG
| dﬂoms of the Slerra :3‘0 calor mea - Huhhnrd o s bl b e e e R A S
ildflowers, Western, Field Book o . 5.40

RY AND INDIANS

g Ook Flot Rood to Yosemite - Paden & Schlichtmann (Poper
g Oak Flat Rood to Yosemite - Poden & S:hlur:annn [Clath
o3t Mines of Yosemite - Hubbord (pop i

Ghost Mines of Yosemite - Hubbard (ciath) .

ndians, Yosemite, Yesterdoy ond Today - Godfrey
John Muir, Protector of the Wilds = Hoines-Morrill |
Miwok Material Culture - Barrett ond Gifford (paper)

Miwok Materiol Culture - Barrett ond Gifford {:In-thy
Maother Lode Country, Guide to the - Brockman . B

”b.“'”” L — e
B b e e e haba
ﬂomggmﬂumu

0 Yaocrs In Yosemite - Russell :pﬂner!

100 Yeors in Yeosemite - Russell [cloth)] . 3.25
Piongor Cometery, Guide To - Brubaker -20

Mather of the Motional Parks - Shonkland ..o 420
Wildarness World of John Mulr, The - Teale 4.B5

OGY AND MAFPS

Geclogic History of Yosemite ania 1me Puoer Tﬁﬂ! - .'.l.,nﬂ‘he-s.
Gaclogy nf ‘r'o.iermlt Valley, ;t eatty .. ey
m? Argas, mll Buude tn - Ek:rk
r'-c-:umurubla Valley, The - Matthes (poper) ...
\Mop of Devils Postpile, Topogrophic - USGS
e n; ;nsemi;g Euﬁmﬂu{r Park, Tﬁlnu%rupr;; = LSGES | iy
Mop of Yosemite Valley, omgrmcpe-n -,.-'smryp.r:nt!dan :]-
Dl'lh Country of Yasemite, Pocket Guide to
h ite, Trail Guide 1‘|:| l:'_'lnrk

uTh Boundary Country, t Guide
south Boundary Country, Trail Guide to - c

'CHILDREN

A Maotional Pork Adverture - Hubbn.l'dé‘

A Doy with Tupi, An Indian Boy of the Siera - Hl.i:b-nrd tpdp-er]-
A Day with Tupl, An Indian Bn:s_ruf the Sierra - Hubburd [cloth ks
Animal Friends of the Sierra ubshard |

mal Friends of the Siefra - Hubbard (cloth } bl bkt FA A s e o R




and enjoy

YOSEMITE
NATURE
NOTES

year around

Send Subscriptions To:

A 52 00 subscrption will bring you the Yosemite
accurately and interestingly told twelve times a

Revenue derived from the activities of the Yos
Matural History Association is devoted entirely
ossisting the park noturalist division in the fu
ance of research and the interpretation of the nat
and human story in Yosemite National Park.

YOSEMITE NATURAL HISTORY ASSOCIATION, |
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