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SNOW SURVEYING
By Duane D. Jacobs, Assistant Chief Ranger

Each Janucry as the snows begin
building up in depth in the high
couniry, Yosemite rangers look to
their skis and other winter gear and
begin their speculation = to what
they will find in snow depths and
watsr content on the widsly distrib-
uted snow-survey courses located in
the pork,

Irt the fall months just passed, they
have busied themselves preparing
the pafrel cabins to be used on thess
survey irips, Ample supplies of fire-
wood have been cut and stored, food
purchassd and distributed, and the
many lost-minute preporations com-
plated to the point that when the
weary  surveyors stumble into the
cabins at night they must only see
that the chimneys are free of snow
before setting motch to the fires al-
recdy loid.

Four surveys ore made soach win-
ter beginning at the end of Jonuary
cnd extending through April. Data
gathered from ecch survey is
promptly mailed to the Califernia Di-
vision of Water Fescurcss in Sacra-
mente where similar reports are
being received from the length cnd
breadih of the Sierra,

At this point one maoy well ask:
Why the excitement over a little
snow in the mouniains, or the lack of
it—whao cares? What are these snow

surveys anyway? The answer is sim-
ple and direct, Water stored in the
snows that foll over Colifornia’s
mountoing iz the lieblood of the
Stote. Without 1t, there would ba no
irrigation for valley crops, no water
to spin the great wheels of hydro-
slectric plonts generating power to
run our foctories cnd light our homes
—no, not even waler to drink in
mony of the large cifies. Acreagss
for crops thet require hecvy irrgo-
tion will be determined by forecasts,
bosed on these surveys, of how
much wdler will be availoghle,
Power companies cmd irrlgation
people were early in recognizing the
need for knowing what to expect in
the way of runoff from mountan
anows, but they were manly de
pendsnt upon occastonal  reports
from troppers and other moun-
talneers with whom they come in
contact. [t was the Interest and ex-
reriments of a Nevada college pro-
fessor that changed the picture from
aussswork to one of sound scientific
torecasting of available water stored
in the mountains cnd expected run-
off. In 1905 Dr. Jomes Edward Church
founded and served as director and
mateorologist of the Mount Rose Ohb-
servatory  in Nevada, and it was
there that he became interssted in
snow and water conservation cmd
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begon his experiments in measur
ing, welghing, and delermining the
denszity cnd woter content of snow.
Here, then, Is the mon who truly fa-
therad the snow surveys and today
is so recoonized. From Dr. Church's
experiments was born the gcourate
ond widespread system of show sur-
veys which are cooried on today
throughout most of the Uniled States
and mony loreion countriss; He woas
adviser to the snow-survey pro-
grams of Califernig ond Nevada in
thelr formative stages.

Dr. Church iz widely recognized
as an intemnatlonal  qutheority on
snow and 1oz, He wrole Seow Sur-
veying: Ity Problepes and Their Present
Phases which he presented al the pro-
ceedings of the Second Pan-American
Boientifie Congress, to which he was
o dalegate, He ig the wuther of
Climate and Evaporation in Alpine and
Arcfie Zones, The Humai Side of Snow,
Suga of Mownt Rose Observatory, Snow
Pirvils and Avalgncbes, eomd many other
articles pertaining o sndw conserva-
tion, streamflow forecasting, and re
lated subjects. Some of his latest
achievements were the orgonizotion
of snow surveys for the Government
of Indig in the Himaolayas in 1946-47,
honorary life member of the Inter-
national Commission of Snow ond
lee.

The first recorded snow surveys In
the high country of Yosemile were
made in the mid-twentiss. Thess
were not conducted on the sys:
temetic bosis of todaoy, but in con-
nection with patrol trips by park
rangers into the higher elevations, A
system of fixed "snow poles” was
set up ot varicus strotegic sites.
Placed upright in the ground, thess
poles wera 10 1o 12 fest long, paintad
white and aradudgied in fest and

fractions of o foot, making it possibls
to chserve and readily rscord the
anow depths, In the March 31, 1927,
issue of Yosemife Nature Notes, Carl
P. Russell, who wes then park neotu-
ralist ond who sccompomied several
of these emly surveys, wrote:®
"Park rangsrs ohserve ond record
the depth of snow in the high levels
of Yosemite Neatlonal Park for the
purpese of forstelling roughly whet
the summer condition of the famous
walerfalls of the park are o be and
to goin advance information on the
approximate dates of the cpening of
high ftradls, roads and comping
spols. . ., cursory exominations of
ithe compaciness of the snow make i
possible to compore roughly s
density with that of preceding
yveqars. After more then o gquartesr of
a century, zome of these original
snow poles or stokes are still to b
seenn on the survey courses of to-
dery, the same sites belng selected
tor the loter, organized surveys.

Bbout the time of the sarly snow
asurveys in Yosemite the Merced Il
gation District became actively in-
tzrested in obtoining data on poten-
tial run-off from its watsrsheds which
tor the most part headed in Yosemite
MNational Park. Iis officlals entered
into-a local ogreement with Yozemits
guthorities, fumishing monsy for
construction of a cabin near Merced
Lake mow the Merced Lake Ronger
Stotion) and funds for hiring an og-
ditlonal meom or two to assist Yoo
semite rongers in obtoining thess
ENOW Mmesuraments,

Durlng the summer and fall of
1829, extensive preparaoticnz wers
made by California’s Division of
Water HRe=ources to put snow sur-
veys an a coordinated basis through-
out the Slerra. Snow courses were
Iaid out and mapped, ond aogree-
ments made with irmigoton districts,

*Why are Snow Surveys Made?" Yosemite Noture Nates 6(3):18-19, Mareh 31, 1927,



YOSEMITE NATURE NOTES 5

public uiility companies, municipal-
ities, national lorests, notional porks,
omd other publle agencies through-
out Calilornia. Thus begon the or
gomized Califernict Cocperative Snow
ourveys of todoy. In Jonuary 1930
the writer participated in the Hrst
survay lo bs made in Lossen Vol-
canic National Park resulting from
this progroam,

So much for the background of
snow surveving: by now the reader
undoubtedly wonis fo know how
these measurements are taken. Each
parmanent survey site is estahlished
by selecting on area that is open, pro-
tected trom drifting winds, and repre-
sentative of a large sectlen of sur-
rounding country, This site is known
as o snow course, and here the
measurements are token ot spoced
intervals, usually 50 feet apart, along
strajight lines cressing the snow. Fif
feen fo 20 measuremenis are ob-

fained, from which on averaoge is
computed to sliminate indccuracies
due to uneven terrcdn and drifis. This
cvercas then becomes the index of
conditions in the surrounding coun-
iry. The measuremeniz are made
with a hollow stes] fube which is
thrust downward into the snowpack
until it strikes the ground beneath.
When the tube iz withdrawn i con-
tains a sample or core of snow from
the full depih of the pack. The lnaded
tube is then weighed on specially
designed scoles thoat convert the
weighl of the snow into water con-
tent, expressed in inches, The density
of snow thus weighed maoy vary from
about 10% weder content in the cose
of newly follen snow (e, cnly |
inch of water could be produced by
melting 10 inches of such snow) to
a8 high as 57% water content, which
iz considered the sgturation point of
snow, the water then percoloting
downward through the snow to the

Ralkh Andereon

Snow surveyors ot Dana Meadows, near Tioga Pase, welghing tube containing core of snaw.
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ground, as it does In the beglnning
of the spring run-ci,

At the end of each month, dato
from these fordlung =now courses
are matled to Soacraments where the
Division of Water Resources com-
piles this information into o compre-
hensive bulletin form entitled Water
Conditions in Califormia. These bulls-
ling, containing forecaosis and gsn-
eral informatlon on weater conditions
of the Stgte, are malled to cooperat
ing agencles, water-controlling
orgonizations, ond  the inierested
public. There are cerlain factors
which tend to modify these forscasts
of the run-off pleturs, so it iollows
thot so much snow doesn'| neces-
sarily mecn so much run-off in ‘o
given period, Most lorecasts are
within 10% of being accurate, how-
ever, and core considered entirely
satisfoctory. Many ars much clossr,

Much hos been wrillen aheut the
drama, tragedy, pathos, and ro-
monce of the Bnowy Ronge and
those who iive and travel in it
These wrilers are for more prolific

thom [, so no attempt will be maode
here to weave the humeon element
into this aorticle ather than o sum up
these few focts: In the 25 vears or
more thoat Yossmite rangers hove
besn corrying on these surveys, they
have traveled over 35,000 mom-miles
by skiz and snowshoes in the rugged
Yosemite region. Accidents, sudden
sickniess, parties lost in viclent
storms? Yes, all these things have
happened and more. But always
thesa men hove completed the mis-
slons under their own powsr, for
they are o stoutheorted and sturdy
group, When the chips are down
they szetile thelr packs more Hrmly,
ke stock of the situation and their
resources, ond carry on. With dark-
ness upen them and trovel danger-
ous or no longer feasthle, emergency
comps dre established in some
sheltered nook to rest for the next
dav's struggle, Thiz work is truly o
fertils fleld for proving the old oxiom
aghout separating the men from the
boye. [t olso separates the fancy
Dans of the packed slopes from the

Ralkh Andertem

Snovw surveyora crossing Tenayo Lake an skis.
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gross-country  travelers, Honors fo
the old-timers who plonesred snow
surveying in Yesemite during the
mid-twenties. They did it the hard
wary, without the prezent-day know-
how, modern eqguipment, waxes, st

What of the record snowlall of
19527 The final survey of the winler
mode Jast April confirmed an all
fime record for snow depths and
water content in the high country
since these surveys were begun.

Plenty of water available lost sum-
mer—in [ool, loe much. Huge guen-
titieg had to he released betorshand
from the storage reservoirs up oand
down the foothills of the Sisrra in
order to prevent disostrous ilocds
leter in the spring when the run-oft
really started. How did the officials
know there was going to be so much
woter later on? From the snow sur-
veyvs we conducted. last winter, of
COUTrss,

NATURE'S DARE-DEVILS
By Vaughn Critchlow, Ranger Naturalist

A visitor to Glacier Point in the
garly moming or evening s often
startled by the sound aof a hurtling
object rushing past his head. The
swish of the obisct is guite similar
o some of the sounds produced in
this moderm oge of rocksts and jets,
or it com he compared te the swish-
ing of an arrow through the air. An
alert obzerver may be able to make
out the form of a bird, plunging
headleng through thousands of fest
of space toward the valley floor
below.

What the cbhsarver is llksly to ses
iz a rather amaoll hird, aboul tweo-
thirds the size of a rchin, dark in
color throughou!l except for the con-
spicucusly white throat, midbreast,
and flank patches—all identifying
the hird as o whitethroated swift
{ Aeromantes s saxafaliz), Sometimess
the general dark coloration of the
swifts makss them difficult to see
cagainst the shodows of the granite
cliffs, but often their presence can
be detected by shrill, piercing calls
consisting of a serles of btwittering,
descending notes,

In flight these birds are oiten con-
fused with the swallows, especially
the wiolet-green swallows found in

thiz same area, but closs ohserva-
tion will disclose that the swifts hove
lenger emd more slender wings, giv-
ing them a ressmblance to a cross-
bow In the oir. The characteristics of

Fihte-Threatea Swf

Wialel- green dwallow

Comparison of body outlines,

the swifts' flicghi also set them apart
from the swallows, Their travel
through the aoir {8 marked by o
twinkling appearancs, producing
the impression that one wing is be-
ing pushed down while the other i=
pulled up, Above all, it iz the op-
porent recklessness of the flight of
the gwifts that makes them different
from the swallows, Swallowa v fost
Pt somewhat conservatively in
compatison with the swifts, which
cre to be sesn, from Glocier Polnt
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or other high vantage points along
the valley rim, hurtling, swooping,
looping, and circling in amazingly
erratic courses about the granite
walls in seeming disregord for their
safety or, sometimes, for that of the
ocnlookars,

It the chance arises, il ls guite in-
teresting lo examine g mussum
spacimen of o white-throafed swift,
It can immediaiely be seen that thess
birds are not excellent flyers by ac-
cldent. Their whole physical struoe-
ture 15 based on flight as the sole
meaons of travel; it is the essence of
their existence. Their body lines ars
rounded ond graceful and seem to
make use ol meodern principles of
gtreamlining. Especially interesting
are the feet, which are extremely
small and poorly developad, indi-
cating that these birds are nol at
homs on the ground, nor are their
feel used for food-gstting, The diet of
the swilt consists of insects that cre
snatched from the air. Undoubtedly
it is the pursult of thess insects
through the air that accounts for the
swift's many wild, thrilling ma-
neuvers,

These birds are almost never s=en
except in flight: One group of them
was watched for approximately two
hours, circling around twe Jeiffrey
pines at Glocier Point. Oeecasionally
they would extend their flight out
over the valley, but would soon re-
turn o their course around the treas,
and were never seen to lond.
Authorities bear out this ohsarva-
tion and state thet only rarely has o
whitethrooted swift besn seen to
alight, and such landings are usual-
Iy in the rocks along wery high,
sheer cliffs. These birds build their
nests in such ploces, where they ars
alforded excellent protection becauss
such sites are accessible only to
birds.

Glacier Point has long been fo-
mous for the wonderful views of-
fered from its heights, but few peapla
make their visit in expsctation of
seging the daring white - throated
swifts in acton. Howewvar, in order
to get the most out of the.trip to this
point, o vislior should moke every
effort to cheerve these birds (n flight,
for thev offer o thrilling perdormance
nol often seen in Nature.

A LAYMAN LOOKS AT THE NATURALIST
By Mary R. Hunt, Field School, 1950

It was in Washington, 0. C., that
| first begoan to realize the inherent
guality of naturalists. I was in on
oflice in the Interlor Deportment
building, spegking with Mr. John
Droerr, chief naturalist of the National
Park Service.

"Do vou know Yosemite?' he
asksd me,

"No,” 1 said, "l've never been
there. In fact I know very few of our
great national parks.”

"Then, i vou go, you have a great

freat In store lor vou, It is maognif-
icent, Rising above the norow val-
lay are sheer walls three thousand
fest high. And o8 you lock up at El
Copitom, or across the meodow and
up tha valley to Halt Dome, vou'll
coms o know what John Merriom

colled 'moasive  grandeur rising
above the lyric beouty of the
valley." "

His gestures toward a purple and
agold pointing on the wall ag he men-
tioned El Copiton, ond towerd an-
other breath-taking scene az he
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thought of Half Dome, brought the
beauty of which he spoke closs to
the surfoaze, But be went on.,

"Whet is it about a waierfall thot
fascinates people? Why do they
stemd awe-struck woiching the tor-
rent, or the slendsr cascade? Whed
iz thers about o deer leaping across

an open meadow thot makes one
stop to watch? We say it's beoutiful.
Wiy 1= it beoutiful?” He poused. "1
think | know—a litle. At |east, I
have a theory, You might call it o
philozophy of beauty, | supposze .. "

This is a noturalist, T thought, as
well og on adminisirator. T liked this

Yosemlte Valley. By Ansel Adams from “Yosemite ond ths Sisrro Nevoda! Repradusilen by

parmigsion of Houghlon Miilin Compony.
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unashamed leve of notural sur-

roundings.

Even now, 2% vears after my ex-
verience at the Yosemite Field
Scheol, impressions and recollec-
tions are pleascmtly vivid, For me it
was o source ol insight inte the ap-
preciations, attitudes, and responsas
of naoturalists themselves. There in
Yosemite Valley, as a hvbrid
astronomer and collegs  personnsl
coungslor, | was not immediately
identifiable with the noturalists who
gurrcunded me. | eved them all with
delight, and with some awe, for in
thiz seting [ was o "laymeom.”

In the course of our program 1
leamed about earlier - generction
naturalists. Dr. Lafavetls Bunnell
wos one of those. A hundred vecrs
earlier Dr. Bunnell had been o mem-
ber of the Mariposa Bottalion, the
poarty of men who mads the effective
dizcovery of Yosemite Valley whils
in pursuit of Indion marauders, Lete
in that wintry ofternoon the party
haod come o a spol net far from
Inspiration Point, above and behind
the present tunnel on the Wawona
Rood. Othar members of the weary
bond seemed unimpressed, but Bun-
nell was so moved by what he saw
that he mstired from the group to
ahsork the full beauty of the sight.
The great U-shaped valley with its
woterlalls and its cliffs, iis ever
greens and ifz snow-covered granite,
ingplred him to soy loter that i
Heaven had called him ot that me-
ment he could have died hoppily.
That evening at the coampfire near
the base of Bridalveil Fall—the: first
camp to be mads in Yosemite Valley
by white men—it was Bunnell who
interrupted the suggestions for names
for the valley ("Poradise” was one
favaorite) to say he thought it should
moest appropriciely be named for the
Indion tribe which dwelled thers,
emd so the name Yosemite wes born,

When 1 Hrat saw the valley from
the Wowona Tunnel sentremee, 1
tried fo imagine myssll coming upon
the wiew as Bunnsll, the noturclist,
had o century before:

Cme day during July of this mem-
orable 1850 summer the Field
Scheol group climbed Sentinel Dome.
It hod been o busy doy with mony
stops and we were scrambling hur-
riedly up the roundsd gronite sur-
face, headed for the lamous Jefirey
pine. Within o hundrad feet or so of
the top, one of our members stopped
and semer sut in delight for a discov-
ery made by Carl Sharsmith, our
ranger-naturalist guidse. Carl ls
chiefly a botanist. He knelt in front
of the Hny flower that was growing
in o weathered crack in the granite.
"Lewisia," he said softly, “the first I've
ever sesn up here” Delicately he
examined the plomt, Carefully he de-
scribed s structural detail, avaiding
damage to it in any way, My otten-
tion waos drown almost equally to
the littte knot of questioning botemy
shudenis, excited ond enthused bv
this rare occurrence. "'Real notaral-
izta,”' I thought.

It seems to me now that there are
momy woays o learn about natural
history emd abouwt noturalists. One
i= to read about them, and the learn-
ing con be good. For example, John
Mulr's records of his chservations
are vivid and stimulating. A hetter
way, | think, s to learn io see for
yvourssll and o increcse yvour own
sensitivities by troveling in  the
company of o "notoralist”—who
might be defined as a lover of Na-
ture—and who hos all five zenses
alive to the stimuli cround him. I
found that extensive knowledge is
not an essenbal ingredient in the
make-up of o "noturalist.” An atti-
tude of inguiry, a reverence for ac-
curacy of delall in ohservation, and
o humility of spirit are common ingre-
disnts, Personally, 1 lite noturalists.
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1952 CHRISTMAS BIRD COUNT IN YOSEMITE VALLEY

By Wa'ter I. and Erma Fitzpatrick

The onnual Christmes bird count
taken in Yosemite Valley bebtwesn
Mirror Lake, elevotion 4,000 fest, and
El Fortal, elevation 2,000 fest, wos
conducied on Decsmber 87, Unlike
the amaringly mild conditions pre-
vailing for last veor's count, the
weather thiz time wos featured by
heavy rains during the morning, with
snow falling at the upper levels, Dur
ing the afternoon there was partial
claaring with occasional gusis of
wind: It wos during this lotter perlod
that most of the actugl counts wers
abtained, Tempesratures were ssason-
ally mild, rimging from 36° 1o 49°,
There was relalively little snow on
the ground, this lying chisfly of the
4 DBMHaot level in the shady portlons
ol Yosemite Valley. The lower levels
were entirely open, Eleven partich
remits, working in 5 parties, recorded
96 specles and opproximately 1,570
individuals, this being second onlv
to the exceplonal resulls achisved
in 1951 In thot yeor 59 speciss ond
approximaotely 2078 individuals
ware fallied. The outstomding ob-
servations in 1952 were those of a
red-winged blackbird, five Brewer's
blockbirds, and orne Townsends
warbler in the relatively open and
worm area near Government Céenfer
in Yozemite Valley, all of theae being
December records for the vallay.

The detailed count follows: Pied-
billed grebe; 1: sherp-ahinned hawk,

I: Cooper's howk, 2; western red-
tmled howlk, 3 golden eogle, 5
eqstern  sparrow  hawk, 3 valley
quadl, 8 plumed cugil, 47 Callfornia
pygmy owl, 2: Pacifle horned owl, 1;
western belisd kingfisher, 4: rad?
shotted flicker, 19; western pileated
wondoecker, 5: California woodpeck-
er, 13: Williamson's sapaucker, 1
Modoc woodpecker, 10; willow woad-
peckar, 1; Nuttall's woodpecker, 1;
black phoebs; 7; bluedronted joy, B1:
long-tatled jay, 30; shorttailed chick-
ades, 57; plain titmouse; 12; Cali
formia Bush-it, 40: red-breasted nut-
hoich, 4: Sierra creeper, 81 patlid
wren-tit, 3; dipper, 13; western win-
ter wren, 1 Sem Jooguin Bewick
wren, l; dotted wren, 8; weslemn
robin, 34: northern varled thrush, 3;
Alaska hermit thrush, 7 wesiern
blushird, 32: mountoin  bluebird, 1;
western golden-crowned kinglet, 221;
western ruby-crowned kinglet, 25;
Huttem's vireo, |+ Audubon’s warbler,
3: Townsend's warbler, 1; English
sparrow, 24; red-winged blackbird,
| Brewsr's blockbird, 5: California
purple finch, 100+ ; common house
finch, 100-+; northern pine siskin
20; areen-backed goldfinch, 2: Sacra-
menta lowhee, 78; Sacramento brown
towhesa, 178; weatern lork sparrow,
80+ sloie-colored junce, 1: Thurber's
funca, 265; golden-crowned sparrow,
f2: fox sporrow, 2; Modee song
SDOTIOW, 2.

¥






