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ENVIRONMENTAL ADAPTATIONS OF SOME YOSEMITE PLANTS
By Roanger Naturalist Carl W, Sharsmith

Introduction

Yosemite National Park possesses some 1400 different kinds of flowering
tz including ferns. This approaches the toiol number found in some
ddle Western states with many times the crea of Yosemite. One of the
rortant reasons lor this large number of plants lies in the extreme topo-
ephic diversity of the arsa, providing o greater variety of suilable habi-
them would be available in o region of lesser relief

Mozt plents are pretty "choosy”' as to where they will grow; hence, the
er variety of suitable places in a given area, the greater the variety
plants we may expect to find; thus the great diversity of Yosemite plants.
this article, however, we are not so much interested in the different kinds
slants in Yosemite as we are in their odaptotons to certoin conditions of
environment, to either physical conditions of climate or soil, or biclogieal
ditions resulting from the association and interdependence of different
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ite and animals within a given community.

Adaptations Resulting from Physical Conditions of Environment

Juite diverse species of plants
i ceriain climatic or scil condi-
more congenial than others,
zo are resiricted to areas pos-
g such conditions. Whole
o= ol plants quite unrelated to
& other may be suited in similar
micn, either structurally or by their
rior, or both, to the same
moal  envircnmental conditions,
zicre we have the fomiliar "life
" ar belts of vegetation. Varia-
in the physical environment,
culerly, these which produce

ditterences in altitude and exposure,
have selected out of the totality of
plants, quite regardless of the kinds
al species, only those which are
best suited to any given set of
conditions because of their partic-
ular odaptations. Such adaptations,
when possessed in common by most
ol the plants, give a characteristic
aspect to the vegetation. Yosemite
National Park as an exhibit of the
results of these environmental differ-
ences on vegetation is scorcely sur-
passed in our country,
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Plant Adapiation in the Foothills

CHAFARRAL

The similarity of vegetation in re-
sponse to a particular setl of condi-
tions is well exemplitied in the low-
est altiludes of Yossmite National
Park around El Portal, where lhe
vegelation is in blazing sunshine
through much of the year, Temper-
atures here are highest, and avail-
cible water is at o minimum. Fven
the occcaszional thundersiorms of the
tniddle  altitudes, such a=  those
which ‘bring refreshing rains to Yo-
semite Valley during the summer
months, lail to reach this lower foot-
hill area. The resull is a type of veg-
etation sujted to dry, hot conditions,
and the odaptotions exhibited are
among the most interesling of any in
the prark, producing a charocteristic
oppeardnce to most members of the
tnothill community of plants. This s
in large part due to o most striking
adaptation — that of the hard, lea-
thery leat, or what is technically
known aos the “sclerophvil” ype
literally megning "hard leal” De-
spite waler loss from such leaves,
their rigid structure prevents them
from wilting., Recovery [rom exces-
aively dry conditions is easy; in sofi-
ar leaves, on the other hand, wilt-
ing would gecur which il continued
would result In permansnt infury
and death. Hard leathety lecves are
characteristic of such diverse shrubs
as Live Oaks, Buckbrush Caonothus,
Manzanitas, Holly-leat Cherry, Cho-
mize {Adencstoma), Yerbosanta (Eri-
odictyon), etc. These are all trees aor
shrubs prevalent in the El Portald o

glon, and their rigid, hard, ave
green lecves lend a distinel charoo
ter 1o this type of vegetation Mo
ol them are shrubs, and they constl
tute the well known “choparral ™

Haord-leal chaparral is not nece:
garily restrnicted 1o the foothill bel
alihough reaching its highest devel
cpment here. At allitudes eve
higher than Yosemite Valley, palc
ez of choparral occcur, especially o
recent talus on south exposures. The
almost impenetrable brush in pol
tions of Tenaya Canyon iz typicc!
Talus slopes in this conyan, a coupls
of miles above ML Watkins, are o
thousand leet high cnd are covered
with o perfectly solid olive-rreen
mantle of hard-leaf chaparral, Here
however, the chaparral is compose |
almost entirely of Huckleberry Qo'
and is temporary, subject to chonoe
into forest oz the pioneer chasarro
builds up soil of greater water hold
ing cgpacity. Even in these altitude:
however, the chaparral, during it
reign, reflects many conditions sim
ilar to thoze responsible for the pro
duction of the sdame type of vereta
ticn in the foothills where the chap
arral s permanent

DECIDUOUS PLANTS,
AND ANNUALS

To descend to the foothills again
another notoble plant adaptation i
seen in Caolifornio Buckevye, Possess
ing large, rather soft leaves (11 suite:
ta the dey, hot climeate, it Uoutwits’
these conditions by shedding ik
loaves in June or early July, ono
rasses the summer and fall in o leal
less, dormant condition—in the sles
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ol aestivation rather than in thot of
nibernation. The small annuals, like
Gilia, ete, ssoape the early drought
of the loothills by moturing ond
shedding a crop of seeds before the
dry season begins. These seeds car-
v on the species, bui the parent
plants die with the waning of spring.

ant Adaptations in the Alpine Area

CUSHION PLANTS

Far up among the peaks, at and
stove Hmberline, another plant
sdaptation 15 seen which gives o
acteristic stamp fto mamy of the
glpine species. Here o moedifica-
n 1= developed which protects
inst drought produced, not by
eeniy summer raintall ond intense
t a5 in the foothill zone, but by
= rocky, thin soil of high altitudss.
excessively hrilliont sunshine,
dry, rarified air, ond vielent
nds. The problem is also one of
s=ting violent doily chonges of
mperature, from warm davs 1o
t=n freezing nighis. The growth
1 most frequently developed by
e plants to mest these extreme
pnditions is thet of the “eushien”
The cushion is lormed by
snzely crowded plant shoots which
ke a solid, roughly circular moss
or two inches high and several
hes wide Often such a cushion
tough enough to support a man's
peight. The advontages to alpine
nts of such a form of growth are
vious when it is realized that rest-
buds are protected within the
lion, dnd also that its center is
with decd leaves and drifted

dust which retain water very well,
Such cushions are developed in the

l

Yosemite alpine zone by phloxes,
drabas, sandworts, etc,

ALPINE FPERENNIALS

In the extreme altitudes and re-
sultant extreme environmental con-
ditions of the clpine zone, ancther
adaptation hos been developed
which meets the short and often un-
certain growing season. Almost all
of the 300 or so different {lowering
plants ot and above timberline in
the Sierra are perennials. [{ becouse
of early frosts and other climatic
recsons, o loilure of seed crop re-
sults;, the plants are still aiive to try
again another year, or still anather,
It the planis were annuals, untaver-
able conditions which might occur at
critical times in their development
would exterminate all of them belore
they could shed seeds This proba-
bly accounts lor the scarcity of an-
nuals in the alpine foro
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Beaten Ground Plants

In all the previous examples, the
adaptations have been cbvicus
structural cnes, An adopiation which
appears fo be physiclogical rather
than structural is seen in plants
which preter the beaten ground of
troils and roads. A striking example
of this kind is seen in a very com-
mon species of Rush (Juncus balii-
cus var, montanus) in Tuolumne
Meadows, Here swards of this grass-
like plant cover local areas which
have in the post been subjected to
much trampling, and border or cov-
ar old reads, practically to the ex-
clusion of other vegetation

Nen-flowering Planis

RED EWNOW

The phenomenon of Bed Snow,
due to the presence in the snow of
microscopic green algoe  (usually
Sphaerella mivalis) is frequently seen
on the summer snow felds of Yo-
semite's higher mountains, and hos
Feen described in o previous noture
note (Sharsmith, . W., Yosemiie
Moture Notes, August 1935) These
algal plants are single-celled, the
characteristic green pigment being
masked by the presence of a blood-
rad plgment, and their presence in
countless numbers gives the snow its
red coloration. In winter they are
dormant, but when the summer sun
melts the surface snow, the cells ke
come octive, grow, multiply, and
swim by means of two cilia or "[ge'-
erz" through the melted snow waler
i the inlarstices of the unmelted
show grains.

The remarkable loct about snow
algas is their physiclegical adap
tation to an environmenial temper
aiure at which, in most ocrganisms
all outward signs of vitality usually
cecse. Several theories hove bee
advanced 1o explain how snow al
gae live ot freezing temperotures
but none has proven, although om
of the maost plausible is that the req
pigment absorbs heat rays in sulfi
cient quantity to allow life processes
to go on despite the low tempero
ture of the environment,

CLIFF-DWELLING ALGAE

The dark or black vertical stripe:
on Tosemite's clilfs, oz on the loce
of Hall Dome, olen couse commen
or cuery among Yosemite wvisitors

"When are you lellows going ic
siart drilling for oil?' was a ques-
lion once lired al the author while
condueling o caravan lour of the
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oy, True, the streaks might sug-
| oll stains, especially when the
s are moist and the stains are
ckest, Actually these interesting
paks are caused by algoe which
g carried downward over the cliffs
the drip of water, They dlso are
i lustration of o remarkable adap-
lon to about the most extreme
:.ght to which plants may be pe-
dically subjected.
These cliff-dwellers of Yosemite
individually microscopic in size.
ormous numbers cre present to
ike a visible black streak Sev-
il differsnt kinds are present, bul
are alike in being unicellular and
Wided with o mucilaginous coat-
§ outside the cell wall. This mucil-
inous coat helps retain moisture
the cell When the algae subse-
ently form o dense laver to pro-
e an appreciably thick gelatin-
coating on the smooth rock sur-
oo, this gelatinous layer functions
scially importantly in relgining
pisture during long dry spells, For
e vartical cliffs, especially when
inq the summer sun, are dried out
pul os completely as anything
¢ be cutdoors in o drought suf

ficlent to annihilote any other kind
of plant but these lowly algae.

The gelatinous coating, however,
is not the whole story of the remark-
akle adaptation to drought in these
plonts, Vital water is held in the cell
by the protoplasm, and also by im-
bibition in the cell wall and its coad-
ing, to an extent probably not
equalled in other plants. Although
these cliff algae become proctically
dormant during drought, few if any
plants restore themselves to active
growth more rapidly when moisture
is again supplied,

These algae are the plant picneers
on bald rock surlaces, Some of them
penetrate as much as five-eighths of
an inch into apparently solid rock,
nrowing between crystals of gran-
ite, Through the growth activities of
both the algae on the rock surface
and those in the crystal interstices,
there is formed with water a weak
acid which slowly eats into and thus
decompeoses the rock. Due to this ac-
tivity cmd also from the gooumula-
tion of dead algal cells, they form the
first thin loyer ol scil needed for
other plants to follow.

iTo be concluded in the Morch izsus).

A "HORSE-TALE"
By Ranger-Naturalist Lee Haines

en o Yosemile wisitor goes
ld with o Ranger-Naturalist on a
ture walk, he little sxpects to see
ants which have an antiguity of
] million years, plants whose an-

cestors were components of the first
"primeval forests,” and were the co-
horts of the extinct sail-backed rep-
tile, Dimetroedon.  Along the bridal
treil just west of Tenaya Creek
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bridge grows o small colony of
horsstails, ancient plants which to-
dery seem to toke on an aspect of
insignificance where they grow he-
neath the shade ol the more medern
oaks ond pines. However, the an-
cestors of thiz contemporary horse-
tail, Equisetum laevigatum, were by
no means insignificomt, for during
the Devonion period they attained a
height of at least 75 leet and grew
in a gigontic counterpart of  our
present day cane brakes or bamboo
thickets. Of all the present day mul-
ticellular plants, the horsetails are
exceeded in cntigquity only by the
clubmeosses and lerns. They prob-
ably antidate the lossil ssqueias by
about 100 million years, so it is
quite understandable that our mod-
ern horsstails should excite such
universal interest ameng the irail
travelers of Yosemite.

Today the order of plants known
as the Equisetales survives in only
one genus, Equisetum, which has
about  twenty-five species, The=ze
are low plonts with simple or
bronching stems which are strongly
turrowed longitudinally and are di-
vided into sections by joints. For
this reascn these plants have often
been called “joint-grass” The
hersetails hove remarkable small
leaves, which for the most part ore
insignificant scales thal occur in a
whorl at each joint and are tused
together to lorm o close sheath
Since these plants lack [unctional
lecves, the job of lood monulacturs
is performed entirely by the green

tissue of the stem which is highly
speciglized. The outer wall of the
epidermal cells are so impregnated
by a deposil of silica as to give ths
characteristic' rough leeling to the
stern. This silica ofien amounts t
hall the weight of the ash yielded by
burning the plant. We may thus sa
that the horsetails are one of the fw:
types ol plants that live in glos:
houses, The only other plants thal
contain  silica in any appreciable
gquantity are the aquatic diatoms. It
iz the presence of this silica along
the ridges of its Hluted stems that has
given horsetails its other name o
“scouring rush.” This name was frst
applied to Eauisetum hyemale which
grows abundontly in Holland whers
the immaculate Dulch housewives
were in the habit of using the stems
of the plant for scouring their pots
and poms.  The frontiersmen and
early American pioneers later found
ather species to be gquite efficient in
clecning their greasy lrying pans.
More than one feminine camper has
found that the sand-impregnoted
stem of the "scouring rush” iz an ex-
cellent nail file.

Fossil remains show that horse-
tails were lormerly one of the most
abundantly represented groups of

plants.  Every fime we burn Penn-
sylvama coal we are releasing en-
ergy stored up by these and many
other representatives ol the “prime-
val lorests © The wle ol a horsetail
thus begon 300 million years ago,
and no man may say when it will

and
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YOSEMITE CONTRASTS
By Helen K. Sharsmith

The vivid, deep impressions
jich Yosemite never lails to make
n her visiters, and which are
ver lorgotten, are those ol mass,
tly an oesthetic appeal of gran
ur. the great depih of the valley,
entuated by the vertical noiure
the cliffs; the stupendous bulk ol

Capiton, largest granite mono-

ih in the world colossal Halt
me; the tremendous height of Yo
mite Falls; the magnificent bulk ol
larnal and Nevada Falls in early

summer; the tumuliuous rush of the
Merced River at Happy lsles; the
terrifying drop to valley floor from

Overhonging HRock on Gladier
Point.

Adiectives run oul, and stll there
are massive impressions lfor  the

mind to record: the Gianl Sequoias
oldest and largest of living things;
the extensive lorests of Sugar Pines,
with their Garaantuan cones up to
two [eet long: the almest eouclly
impressive streiches of Ponderoza
Pine; the wilderness of high pedaks;
the innumerable aolpine meadows:
and almost everywhere expansive
arecs of wildflowers in rotous color
and great diversity

Tao the visiter who returns many
limes to Yosemite come other im-
pressions, other inspirctions to car
rv away. These are rot ol mass, bul
ol detail, and ol that persen whe
spas and learns to love these things,
it can be said that he truly knows
and understands Yosemite, To the
prosaic ond olten monotonous task
of earnming a living, he will take back
with him a kaleldescopic wvision ol
areat and little things, all nature’s
handiwerk, and all producing in
him wonderment and interest and
ever-despening love of the moun-
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torins,

First, omong details, comes the
knowledge of the forces which pro-
duced Yosemite, an understanding
of how the great cliffs and waterfalls
were lermed. Then on awareness of
the variety and abundance of plant
ond cmimal lile, an acguaintance
with the habits of many of the indi-
vidual species, and the delight of
calling these by name, be it only the
common name. Eventually comes in-
terest in the sclentific nomes, and
the reasons for their use, Then, tog,
there is goguointance with the turmns
and bends of the river, the chang-
ing aspect of the stream in different
seasons, the pleasure of recognizing
glacial polish, the never-lqiling ar-
ray of mountain lakes large and
small, even to the tiny tarns whose
black waters olten cast superb re-
flections amid surrcunding hemlock
torests.

These occcumulative impressions
ol details grow gradually. Eventual-
ly interest and enthusiosm in Yo-
semite and its beauty spread o
minutae, ond ::hese become as in-
gpiring and awesome to the philo-
sophic mind as the impressions of
mass. Only to the leisurely, unhur-
ried chserver are these tredsurs
gates cpened. Time and a sense ol
relaxation are necessary, ldling be-
side the swiftly llowing river, one’s
interest iz cought by a diminutive
rool ot water's edge, bubbles slow-
by circling its surfoce, How delicats

they arel how iridescent their color-
ing! how apparently oimlessly they
driftl vet at the mercy of the swilt
current just beyond, suddenly
bursting when cought too near the
vortex ot pools edge; lite seems
like that af times. One locks upward
to patches of blue sky shewing
through the leaf canopy above — o
single leal becomes detached and
flutters delicaotely down, A small
spider rests upon that leal— what
home and fomily did this hapless
crectura lecve behind? A tiny, trick-
ling spring in rocky, termn-bedecked
grotto—a cooling drink and a joy to
the eyes; less beautilul than the
magnitude of Yosemite Falls? It is
only a difference in size. The lovely
pebhbles from the bottom of a dimin-
uitive creek, water-worn like the
giant boulders in the Merced River:
the black and white erystals which
compose the granite, giving the rock
s sall ond pepper aspect; the end:
less tiny markings and contours on
the massive cliffs, each as individual
as Yosemite's mojor pinnacles and
rock forms known the world over
the: block algal streaks on  the
smocther clifts, making one recall
the beautiful thought, “the tears of
time: stain every wall'—all these
are nature's handiwork, all com-
pelled by the some complexity of
forees which prodiced the massive
ieatures, all waitin te be seen and
imderstoed and loved by the Yo
semite visitor who looks and lecirns,

B
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