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ADT'IITISTRATIVE ASPECTS OF EDUCATIONAL WORK 
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''NATURE GUIDING" VIEWED FROM AN ADM-INISTRA.TIVE STANDPOINT 

By 

H. M. A l b r i g h t 

To dwell at length upon the idea that "National Parks are schools 
of Americanism, and Nature Guides are willing teachers" would be trite, 
yet to fail to include in this manual a statement of the serious con
sideration given the "school idea" by executives of the National Park 
Service would perhaps be neglect. For the past ten years administrators 
of National Parks have recognized the desirability of placing education 
in nature appreciation to the fore. We have finally reached a noint 
where it is publicly announced as one of the major activities of the 
National Park Service. While it was early so regarded by individuals 
in the National Park Service, it was not always publicly recognized 
as a fundamental endeavor. Gradually a condition of public mind has 
been attained which has resulted in a bona fide demand for an educational 
service. The administration may now regard this phase of work as a 
legitimate responsibility imposed upon it by the people, thoroughly 
deserving of legislative support. 

We feel that many citizens look upon National Parks as offering 
unequaled opportunity for adult education in Nature appreciation. 
No where in our land is there better opportunity to lay a foundation 
upon which to build for conservation of those native assets which we 
have proudly considered pecularily American, yet which we have squan
dered in .spendthrift manner. "This out-of-door experience and instruc
tion which prepares for public thought regarding conservation will at 
the same time lead to clear reasoning on other public problems. In 
short, the educational work in National Parks will make for better 
citizens— justification aplenty for official endowment and support. 



TRADITIONS TO MAINTAIN 

By W. B. Louis 

When in 1864 Congress oodod to the State of California the 
Yosemite Valley and the Mariposa Grove of Big Trcos, that hody 
unknowingly took the first step toward the establishment of the 
National Park system in the United States as wo know it today 
and at tho same time, and also unknowingly, laid the ground work 
for the educational work of tho National Park system. 

While, for many years following that act of Congress, those 
areas wore administered by the State Government, they became roally 
national and oven international playgrounds, as an analysis of the 
travol to tho areas will show. For many yoars fifty or more per 
cent of the travol to Yosomito Valley was from states outside of 
California and from fcroign countries, and the fame of Yosemite's 
beauty and its big trcos spread to tho four corners of tho world. 

Even in those early days Yosemite absorbed the interest of 
many, not only because of its outstanding beauty and scenic magni
tude, but also in its appeal as a place for the study of natural 
phenomena, and many were tho controversies that arose as to its 
geological formation, but it was left to a later period and to 
those concerned in the administration of the National Parks to 
systematically provide through tho present educational service 
opportunity for tho visiting public to study its natural character
istics under trained naturalists. 

It is of interest to note that many of tho facilities commonly 
offered in the National Parks at this time to the public for recrea
tion and education wore first inaugurated in Yosemite. In the late 
70's, public camping grounds were set aside in Yosomito Valley for 
the benefit of visitors, and certain supervision was given to their 
upkeep. The first roads, providing access to a groat playground, 
national in character, if not in administration, were built into 
Yosemite Valley in 1874 and 1875. In 189C, tho Yosemite National 
Park itself was created, completely surrounding Yosemite Valley and 
the Mariposa Grove of Big Trees.- The first automobile to enter a 
National Park arrived in 1901, and in 1913 first recognition was 
given to the automobile as a means of conveyance of tourists into 
the National Parks, when the operation of automobiles into Yosomito 
National Park was authorized. 

5. 



TRADITIONS TO MAINTAIN Lewis 

The educational movement in tho National Parks is of recent 
origin, yet as long ago as 1915 a Yosomito ranger unknowingly laid 
the cornerstone upon which the present Yoscmite Museum is built. 
Interested in tho wild life of the park, and with a bont towards 
taxidermy, this ranger in his spare moments mounted birds and small 
animals and other oxomplcs of wild life of tho park and exhibited 
them in a small way in the Administration Building in the Old Village. 
It was there that the interest of the public in the natural history of 
the park was first displayed. In 1921, tho first attempt at a museum 
exhibit was started in tho building now occupied by Chief Ranger Towns-
ley. The first flower show, exhibited on the porch of the old Adminis
tration Building, v/as started about the same time. The first Nature 
Guide Service to be inaugurated in any of tho National Parks was started 
in 1920 under the efficient direction of Dr. H.C. Bryant, and the first 
building to be erected for the express purpose of housing museum exhibits 
and the administration of educational work came to Yoscmite when, in 1924, 
from funds provided from tho Laura Spellman Rockefeller fund, the American 
Association of Museums erected, equipped, and donated to the Government 
the present Yosomito Musoum. 

Yoscmite, therefore, has traditions to maintain. Although first in 
tho inauguration of many of those things that havo gene so far towards 
popularizing the National Parks, both from the standpoint of recreation 
and education, it must bo admitted that even yet we arc only in the pioneer 
stage and many things must yet be done, not only to provide the opportunity 
for the public to study the natural resources of the parks, but also there 
is much to be done in the interpretation of their natural characteristics 
and in educating the public to desire to take advantage of the opportunity 
offered by tho Educational Service. 

The National Parks aro rapidly becoming the great universities 
of tho nation, with an annual attendance of more than two million 
pupils, of which Yoscmite alone furnishes practically 25$. Tho Educa
tional Service, through its Nature Guide Service and its museum work, 
has before it an extensive and ever growing program, tho success of 
which depends upon the enthusiasm, loyalty, and conscientiousness of 
everyone of those connected with that service, and each and every one 
is duly bound to give to this important work the best there is in him. 

4. 
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NATIONAL ASPECTS OF EDUCATIONAL Y/ORX IN PARKS 

By 

H. C. Bumpus, Ph. D. 

Director Mathor has very clearly stated that "the principal 
functions of the National Parks arc to preserve these areas in as 
nearly as possible their natural condition, and at the same time 
to make them accessible to the people for study, for recreation, 
and for play." 

The rendering of the National Parks available for study involves 
an oducational program of primary importance. The factors arc as 
follows: 

1. The areas that have been designated as National Parks and 
Monuments aro widely distributed geographically:— 
From Maine, in the East, to Hawaii, in the West, from 
Central Alaska and Montana, in the North, to the Mexican 
Border, on the South. In altitude they extend from the 
shore line at Lafayette, to the apox of Mt. McKinloy, 
20,000 ft. above the sea. 

2. The climatic conditions range from semi-tropical in 
southern Arizona, to arctic on the highlands of Rocky 
Mountain and Glacier Park, the peak of Rainier, and tho 
cntiro area of the Mt. McKinloy region. 

3. The animal and plant life of tho National reservations 
thus sot apart is typical of the original fauna and flora, 
and in many places is still relatively undisturbed. Marine 
life is abundantly present along the shores of Mt. Desert, 
and aquatic and terrestrial life is widely represented throughr 
out the parks ahd monuments. 

4. Geologically, selections could not have been more advantage
ously or comprehensively made. The National Parks and Monu
ments include outstanding oxamDlcs of sedimentation, erosion, 
glaciation, volcanism, and crust movement. There arc crators 
and caverns galore, and bods rich in fossils typical of prac
tically all geological formations. 

5. From a historical and literary standpoint, the parks pro
vide a wealth of material, and the plains of tho Southwest, 
the canyons, valleys, and mountains have entranced the artist. 
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NATIONAL ASPECTS OF EDUCATIONAL WORK IN PARKS Bumpus 

To summarize, the Nation has an equipment for outdoor educa
tion that is simply imcomparable. It has material sufficient for a com
plete curriculum and it lies spread out before us at our very door. No 
other country has anything like it, and fortunately, both our Govern-
mont and our poople arc awaking to a realization of the value of the 
possession. 

Last year, 1937, more than 2% of the entire population visited the 
National Parns and Monuments,— 2,300,000 •'prospective studentŝ ' 
an aspect of education national in charactor. 

In these national reservations, the material available for instruc
tional use is present in profusion. Those desiring instruction arc pre
sent in multitudes, and thoy represent a superior typo of Amorican man
hood and womanhood. How most effectively to uso this educational equip
ment of tho nation so that it will instruct and elovato the people of 
the nation, is the most attractive and promising problem in popular 
education now in sight. 
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ON BEETS A RANGER NATURALIST 

By 

Ansel F . Ha l l 

Lot's sit down and chat a for/ minutes about this business of 
being a Ranger Naturalist. Those of you r/ho have been chosen for 
this interesting work already know more or less about the dutios 
which arc expected of you by your Government— You know that you 
may be expected to dispense information, to deliver lectures, to 
lead trips afield, and to conduct or direct othor such oducational 
activities. In this Ranger Naturalist Manual and in your daily 
contacts with other oducational officers you will continually have 
before you references and advice about your official work. 

It is not this official work v/hich I wish to discuss at the 
present time, but rather something v/hich probably touches you per
sonally more closely than any othor phase of your summer's work. 
I wonder if you have analyzed your personal reasons for joining 
the Park Service educational staff and what you, yourself, arc 
planning to gain from your summer's experience? Surely, there is 
something besidos a "job" that has brought you to the Park. Is it 
the possibility of carrying on tochnical field work in your own branch 
of science in this great natural reserve? Is it the possibility of 
broadening your scientific horizons? Is it the possibility for public 
sorvice? I v/ish that I might talk with cach> one of you personally about 
your •plans before you start your Government duty, because — well, simply 
because I could probably save you from some disappointments and could 
possibly point out a number of opportunities that will bo of great value 
to you personally. 

You are not obliged to take advantage of those opportunities. 
The Park Service oducational staff functions primarily to help tho 
hundreds of thousands of visitors to a greater enjoyment of the Parks 
through enthusiastic understanding of their scientific features. What 
you, yourself, got out of it is entirely "up to you." This may sound 
like a sermon, but I novo seen so many Ranger Naturalists who were 
disappointed at finding it impossible to conduct research problems 
which they had planned and who awoke too late in the season to the 
other possibilities which lay before them that I am going to attempt, 
oven at the risk of appearing pedantic, to lay before you somo advice 
based upon the experience of Ranger Naturalists of past years. 

In the first placo, do not come to the Park expecting to carry on 
important scientific research in your particular branch of natural his
tory. Your "job" should require at least eight hours of your time each 
day, and you must expect this time, and perhaps more, to bo devoted to 
serving the public or to the preparation for tho details of this service. 
Wo hope that a portion of tho timo of staff mombers will ultimately bo 
set aside for research probloms, but under present conditions any research 
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must supplement an already oxcoedingly heavy official program. You 
will find if you do undertake such a problem -'on your own- that your 
available time will bo exceedingly limited, and you will bo in an 
atmosphere of activity which practically precludes deep and consecu
tive thought on a single important problem. 

Ranger Naturalists have found it possible, however, to collect 
scientific field data and specimons at various odd times and while 
conducting field trips. Those data, whon afterwards worked ut> at 
leisure, have oftentimos provod to bo exceodingly valuable 

There are several splendid opportunities for research which few 
Rangor Naturalists realize at tho beginning of thoir service. Theso 
epportunitios lio in the development of teaching methods and in the 
working out of tho most effectivo moans of reaching the people with 
whom you come ia contact. It is only in the pa3t few years that tho 
importance and tho possibilities of adult education have been nation
ally recognized. We, in the Park Sorvice, have boon conducting adult 
educational activities in the field for almost a decade, and out of 
our cxperienco has evolved a general knowledge of the most effective 
methods of reaching our nublic. He havo boon so beset, however, with 
the great demand for service that it has only been possible to work 
out the simplest principles *«f adult education, and these merely by 
empirical methods of trial by orror. Thore remains before us a vast 
field of ro3os»ch for those interested in developing the science and 
art of teaching, and in formulating its principles. Where else in 
the world but in the National Parks could be found a single organi
zation which serves two and a half million people per year in such 
outdoor laboratories as these? Hhoro olse could wc find people as 
receptive as those visitors who have come, some of them, thousands of 
miles to see the very things which wo are hore to explain. Delivering 
a lecture or leading n field trip is net merely a jobj. It is an 
opportunity— an opportunity, first, to broaden your cxperienco and 
improve your technique in educational methods, and, secondly, an 
opportunity to carry on real research problems in adult education. 
Groat will be the roword to tho man who succeeds in formulating the 
principles of adult education in our many line3 of service.' Think 
of the opportunity of applying those principles to help our two and 
a half million annual visitors and think, also, of the possibilities 
in applying these oducational principles to similar work throughout 
our country.' 

Whether or hot you att ;mpt individual research la the methods 
of adult education, there are other opportunities which you can 
scarcely escape. You may expect to benefit greatly by the personal 
contacts_ which you make during your service in the Park. From the 
standpoint of public service, personal contacts are vitally necessary 
to carry the massage. Tho facts which you deliver in a lecture may bo 
exceedingly important, and you may also stir up much enthusiasm In 
your audienco, but your best '''missionary'' work will bo accomplished 
when you meet, singly or in two's or three's, those who are most 
interested. Whether it is your nature or not, you must be a social 
(or perhaps I should say sociable) individual during your service in 
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the Pork. Always nix with your audio-co of tor your lecture cad the-., 
as well as at -.11 oth~r tir.es, try to one "urngo tho i.-torost which these 
pa iplo display. Not o:J.y i3 this an. important part of your work, but 
you Bill find it a mot ngroenble part if you approach it with the idea 
of raking friends, both for yourself and the Park. 

How '..ill you benefit mst ocion.tif ically frr. y nxr experience i:: 
the Park? I muld say by broadening your scientific horizon.. Rognrd-
lc30 of \;h-.t your training has been., you ore oxpoctod to interpret the 
out--f-deoro net in terns of botoaj or geology or zo logy alone, but in 
terras of natural corercunities. You nny be ft geologist assigned to con
duct trips over the geyser formations at Old Faithful, but dispen.sin.g 
goological i:\foro-.tio.-. trill not suffice. Your visiters arc interested 
in. the Park as a whole and its may phases of wilf life; they will ask 
you questions about the birds and flowers of the tr.ailside. At first, 
it will kocp you "on your toos" to supply all this varied information, 
and you m y wonder if irefornation. of this kind is important in a rogicn. 
so interesting bocnuo~ of ito therr.nl phenomena. You will s-an realizo, 
however, tho valuo of thcso other phases of natural hist-ry; wore it 
not for such occasional variety you could not laain.tain vital intoreot 
in tho big and irrportont scientific features. 

The vory fact that you nust accumulate this raos of general field 
information in a nunbor of scien.cco '..ill prevent your d^cp 3tudy of any 
one subject durin.g y-ur period of service. You will find at the end of 
the 3cn3o-., however, that you '..ill look upon your own branch of scionco 
with an ontircly .now perspective. The importance of this pcr3pccti"c 
in. scionco cannot bo overestimated; it is worth far r.orc than a summer 
of generalization. Sovoral Ranger .n-.tur-J.i3t3 h-.ve told no that as 
they returnod to toaching or research in. their own. fiold, they were 
<5ot-niched at the unsuspected depth and breadth of navy of their own 
problons when looked at with a nor; and broader perspective. 

These suggestions, follow naturalists, arc offorcd to you noroly 
to indicate a fow of your opportunities. IT- o:;o will urge you to follow 
thcr.. Tho value, to yurself, of your sunner in. Yosenito will be exact
ly what y-u choose to nakc it. 

http://tir.es
file://i:/foro-.tio
http://therr.nl
http://n-.tur-J.i3t
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GENERSL INSTRUCTIONS TO EIUCATIONAL OFFICERS 

The goal of all national parks educational work is to instill 
in the public a true love for national parks and to open to them a 
great enjoyment of these areas. This love and enjoyment material
izes chiefly when based on understanding. It is the function, then, 
of the Educational Department to present all phases of the science 
and history of a park in such form as to be readily assimilated by 
the average visitor. The cause of conservation in general benefits 
through these activities. 

During the past ten years workers in the Yosemite Educational 
Department have developed a course of procedure, by empiracal methods, 
v/hich have been demonstrated to be efficient. These methods and means 
are set forth in this manual for the guidance of all concerned. Through 
adherence to the principles here outlined it is believed that the ed
ucational staff may function efficiently from year to year, and have 
the advantage of past season's successful experience. Furthermore, 
it is hoped that each member of the staff will form a comprehensive 
idea of all the educational service offered in the park and thus gain 
a broader perspective of exactly the part which he is playing and its 
relation to the work as a whole. 

Preliminary to presenting detailed instructions on procedure, 
the following cardinal principles are outlined as essential to pro
per attitude and understanding of status on the part of a Ranger 
Naturalist: 

1. Remember that visitors come to see the park itself and that 
the museum, lectures, and guided trips afield are but means of help
ing the visitor to understand and enjoy park phenomena more thoroughly. 

2. The first duty of a ranger naturalist is to inform himself 
as thoroughly as possible about Yosemite National Park as a whole. 
The Yosemite Information Manual will be found of greatest use in 
supplying reliable, concise information and a generous bibliography 
for detail reference. 

3. Be prepared to supplement the information gained from re
ferences with data obtained in the field through personal experience. 
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4, Ifi; conducting field trips remember that you are not employed 
as an instructor to "teach" as many facts as your visitors can absorb, 
but rather as a guide to point out and explain accurately facts which 
are awaiting your interpretation. Stimulatermembers of the party to 
ask questions, and help them to make their own observations. If you 
are questioned on subjects with which you are not familiar, do not run 
the risk of giving erroneous information, 

5. In lectures and all public contacts remember that positive 
enthusiasm, human warmth, sincerity, directness, and simplicity are 
the five greatest'assets a speaker may possess. Never "talk down" 
to your listeners, 

6. Do not depend upon memory in preparing reports or data on 
field observations. A daily journal should be kept by all staff 
members. 

7, Remember the need for continual cooperation from visitors in 
supporting the Yosemite Museum and the publication "Yosemite Nature 
Notes". Frequent opportunities are presented to tactfully solicit 
materials for museum exhibits, books for the library, and financial 
support. Because government appropriations do not adequately provide 
for the maintenance of the museum and library, it is necessary to se
cure private aid. If the prospective donor offers a gift of impor
tance, he should be brought to the Park Naturalist's office for a 
discussion of the matter. The Yosemite Natural History Association 
is an important factor in furthering projects of the Educational De
partment and official cooperation with its activities is expected. 

Before reporting in Yosemite National Park all members of the 
educational staff will provide themselves with the official uniform. 
These uniforms are supplied regularly by Roos Bros, of San Francisco, 
McGinnis of Merced, and Desmond Co., 616 So. Spring St., Los Angeles. 
If it is desirable to have the uniform made by other tailors, care 
should be exercised in adhering to regulations given here. 

UNIFORM REGULATIONS 

(From Office Order No. 152, 'Washington, May 15, 1926 and blue print 
of February 12, 1926.) 

1. The standard uniform for the National Park Service shall con
sist of: 
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a. Coat, of forestry serge or whincord; four-but tor. sac1.:; 
ooen collar; pinch bach; two breast pockets, plaited; two side sockets, 
bellows; all outside pockets with flaps fastened with Service buttons. 

Too of upper pocket to be level with armpit. Bottor. of lower pocket 
2 to 2a inches above bottom of coat. Top button to be on level with 
top of upper pockets. Bottom button to be on level with top of lower 
pockets. Bottom of coat to cone to base of thumb. Back of coat to be 
2-piece with two shaping seams each side of center. 

D* Bje_ec_b.es, of same material as coat; full peg with two 
side and two hip pockets and watch pockets; buttoned at knee opening, 
with or without double seat and reinforcement inside knees of same 
material as breeches. 

http://G3Sra.iL
http://Bje_ec_b.es
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To be cut full peg. V7ith or without seat and knee reinforcement of same 
material. 

c. Leather les.gin_s_j3.nd shoes to match, or army officer's 
field boots, Cordovan brown. 

d. Hat, Stetson, stiff brim', "belly color-. 

e» Shirt, gray wool with collar attached, or gray or white 
shirt and collars. 

f. Tie, dark green, four-in-hand. 

2. The collar ornament for all employees of the Service shall be 
the Standard Park Service device. They shall be worn in pairs, one 
device on either side of coat or shirt collar. 

3. The badge is prescribed for the use of Superintendents and 
Rangers (Ranger Naturalists), It shall be of the design as designated 
below. 

Park Rangers and Park Rangers, Temporary (Ranger Naturalists) 
shield form of badge, nickel plated. 

Members of the ranger force (Ranger Naturalists) shall wear the 
badge fastened to the plait of the left breast pocket, immediately below 
the button. All badges shall remain the property of the government. 

Position of Badge, left upper pocket. 

http://les.gin_s_j3.nd


15 
GMERAL ]JNSTFJJCTIONS TO EDUCATIONAL OFFICERS 

4. A sleeve insignia is prescribed for wear by the ranger force. 

Ranger Naturalists — Bear with foliage. 

The sleeve insignia for rangers shall be embroidered on forestry 
cloth, which shall be born on the right sleeve midway between the shoulder 
and elbow, 

5. Buttons of bronze of the standard Park Service design shall be 
worn on the coat as prescribed, 

6. All employees shall be in uniform when on duty inside the Park, 
and on all other occasions as directed by the Superintendent. Coat shall 
always, when worn, be kept fully buttoned, 

7. Buttons, collar ornaments, and sleeve insignia will be furnished 
for uniforms, free of charge, by the National Park Service, Collar orna
ments are to remain the property of the government. 

8. Upon entrance on duty each Ranger Naturalist will be furnished 
with a badge, for which a deposit of $5.will be required. This sum shall 
be returned upon surrender of the badge for which it was deposited. If 
the badge should be lost, a new deposit of $5 will be required before a 
new badge may be issued. 

Housing Arrangements for Ranger Naturalists 

Unmarried staff members are accommodated at the Officers and Rangers 
Club House. Beds and bed linen are provided here for $15 per month. 
Blankets are to be furnished by the employee. Meals are served at 7:15 
A.M. , 12 M, and 6:00 P.M. A charge of 40c1 per meal is made to those 
who take all meals, regularly. 

Ranger Naturalists with families are accommodated in Camp 19, 
A tent platform, tent, electric lights, stove, cots, and mattresses 
are provided by the government, and a charge of $15 per month is made 
for them. All other housekeeping equipment is to be provided by the 
employee. 
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THB PLACEfOF THE MUSEUM 

IN THE YOSEMITE EDUCATIONAL PROGRAM 

v ŷ 

C. P. Russell 

I was rather startled to discover that the National,Parks Museum 
idea did not have its inception quite as recently as has been supposed. 
In compiling Yosemite historical data for publication, I camupon the 
following passage in Maj. John Bigelow's report as Acting Superintendent 
of Yosemite National Park for 1904: 

"Under date of September 15 I reported to your office 
(Secretary of the Interior) the establishment in the park of 
an arboretum and botanical garden under the designation of the 
arboretum. This institution has since that date been improved 
and developed by the posting of more signs and labels, the open
ing up of paths, the putting up of signposts and seats, the trim
ming of trees, and removal of deadwood and other debris. The trees 
and plants now marked number 36. A number of labels are ready, and 
soon to be put up. Tags for temporary use have been ordered. In 
this connection I wish to acknowledge my indebtedness to First.Lieut. 
Henry F. Pipes of the Medical Corps, for his zealous and efficient 
assistance as officer in charge of the arboretum. Principally 
through the labors of this officer, the arboretum has been brought 
to a condition in which it may be considered as worthy and suscept
ible of development into a prominent feature of the park, I hope 
it will some day be supplemented by a building serving the purpose 
of a museum and library." 

Subsequent reports indicate that the site chosen for the arboretum 
proved to be on privately owned land near Y.'av/ona, and the project vras aban
doned. 

In 1915 Chief Ranger F. S, Townsley began preparation of mounted 
bird and mammal specimens which were exhibited in the Ranger Office. Much 
public interest was manifested in these displays, and we may rightly con
sider them to have been the first collection and exhibit from which the 
Yosemite Museum grew, 

Ansel F. Hall, who had served as Information Ranger and Nature Guide, 
initiated the collection of other scientific and historical specimens, and 
in 1920 developed the idea of an adequate museum. Collections were 
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housed in the old Jorgensen studio, Mr. Hall organized the Yosemite 
Museum Association, predecessor of the Yosemite National History Assoc
iation, and a fund of some $9,000 was raised with which to do museum 
work. In 1922, the Yosemite Educational Department, embracing field 
trips, lectures, Nature Notes, and museum work, was Created. Mir, Hall 
was made Park Naturalist, 

In 1923, Mr. Hall was nade Shief Naturalist for the entire park 
system, and C. P. Russell was appointed Yosemite Park Naturalist. The 
next year, 1924, the American Association of Museums adopted the Yosemite 
Museum enterprise as one worthy of its support. Plans for an adequate 
museum building 'were quickly developed, and construction started. The 
building v;as opened to the public on the 29th of May, 1926, 

As one might infer from the above brief history, the Yosemite 
Museum has from the first been regarded as somewhat out of the ordinary. 
Its purposes were sufficiently unique to cause it to be singled out by 
the American Association of Museums, Cince the generous aid from that 
organization and the Laura Spelman Rockefeller Memorial has made of it 
a permanent, institution, it still stands somewhat alone in the museum 
world and will probably be regarded as more or less of a model for future 
national parks museums. 

I believe that it differs from most museums in that it brings in
sistently to the visitor the meaning of forest and stream, mountain and 
meadow, and the living things that frequent them. In other words, it is 
here possible to concentrate upon an educational plan that will assist 
a nature-hungry public in properly appreciating the out-of-doors. 

Sometimes national parks themselves have been referred to as 
"Museums". For those who so,consider a national park, we may perhaps 
liken our man-made institution to a well organized, popularly written 
and profusely illustrated volume on Yosemite. To one who is already 
founded in scientific studies, it is a card index. To the greater num
ber of visitors, it is a popular guide. But, above all, it is an ideal 
agent for arousing appreciation of Yosemite National Park and all out-
of-doors. 

The activities of the Yosemite Educational Department center upon 
the museum. Ranger Naturalists in attendance have an opportunity to 
supplement the exhibits and labels in awakening ideas within the visit
or. The library contains chosen books that are pertinent and which per
mit of detailed study when a visitor's interest has been especially 
aroused on a subject. "Yosemite Nature Notes", published regularly at 
the museum, follows up and renews the message of conservation during many 
months after individuals have returned to their homes. 

During the first year of the new museum's work, its activity v.:as 
extended beyond the congested floor of Yosemite Valley. Each year more 
visitors appreciate the fact that the Valley itself is a very small part 
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of Yosemite National,Park. Crowds frequent such localities as Glacier 
Point, Mariposa Big Trees, Tuolumne Meadows, and high-country lakes. 
It has been deemed reasonable to follov; a part of our summer population 
to points where efforts will do the greatest good. Through the cooper
ation of the Yosemite Natural History Association, the Yosemite park 
and Curry Company, and the American Association of Museums, the Glacier 
Point Lookout was constructed. This branch of the Yosemite educational 
work represents the beginning of the "focal point" museum idea. 

The Yosemite School of Field Natural History, organized in 1925, 
finds necessary laboratory facilities within the Yosemite Museum. The 
National Park Service, in fostering this field work for students, plans 
to train men for educational work in the parks, and has endeavored to 
spread further the message of national parks. Each participant goes 
to his or her community equipped to teach nature-study and incidentally 
to aid a befuddled public in comprehending the signigicance of con
servation. 

Organization of the lecture and field-trip program naturally cen
ters upon the museum. Offices afford the necessary clerical facilities 
and adequate headquarters for all staff members. It has become "G.H.Q.V 
for all visiting scientists and Nature lovers who enter Yosemite National 
Park. 

In brief, we may say that the Yosemite Museum is the hub of Yosemite 
educational endeavors. It renders important service in helping to lay 
that foundation of public understanding so essential to intelligent ad
ministration olf natural resources, and it has become indispensable to 
staff members who utilize it as headquarters for official labors and 
personal study. 
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BESPONSIBILITIES OF THE HaNGEH-NATURALISSP 

ON MUSEUM DUTY 

By 

C. P. Russell 

The article in this manual entitled "The Place of the Museum in 
the Yosemite Educational Program" attempted to emphasize the fact that 
our educational endeavors radiate from that substantial institution, the 
Yosemite Museum. By the term "radiate" more is implied than the mere 
physical centering of nature guide affairs upon a convenient head
quarters. The establishment of contact with the public begins at the 
museum, and the work of a Banger-Naturalist on museum duty should embody 
all of the ideals and aspirations of the Yosemite Educational Department. 

Docent Duty in the Exhibit Rooms 

One staff member is always on duty in the exhibit rooms. Others will, 
ordinarily, be present in the library, office or school room. No par
ticular Banger-Naturalist will be singled out for a major share of 
museum work except in the case of the librarian, Each member of the 
staff will be assigned to guide duty in the exhibit rooms, in turn. 

The museum guide's knowledge must be wide and the relationship of 
exhibits to the "big museum of the out-of-doors" must be recognized. 
Consequently, it would be unwise to confine an individual to docentry. 
By participating in all staff activities, one may increase his know
ledge and refresh his style. 

It is not unusual during the summer months for twenty-five 
hundred visitors to enter the museum in the course of a day. Exhibit 
materials have been so organized and labeled that each room tells a 
unified story. It is possible for a searcher for Yosemite facts to 
obtain what he desires from Yosemite museum labels. These printed 
labels do, in fact, "constitute an adequate book on Yosemite subjects, 
profusely illustrated by telling exhibits". But, searchers for facts 
are much in the minority among our visitors. Experience clearly indicates 
that qualified verbal explanation is many times more effective on the 
usual museum visitor than are the best of labeled exhibits. 

Naturally, one Ranger-Naturalist cannot hope to make contact with 
each visitor. He can, however, by moving about the exhibit rooms with 
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groups of visitors make himself pleasantly explanatory and readily 
available. At frequent intervals he becomes conspicuous when he annou
nces through the building that he is about to give a short geology lec
ture in the geology room, (a typical geology talk for this purpose is 
given in this manual under "Methods and Means of Nature Guiding".) 
During this lecture large numbers of visitors become acquainted with 
him. His function is-disclosed and he is in immediate demand. 

Success in docentry necessitates the following attributes in a 
Ranger-Naturalist. 

1. Enthusiasm. 

It is a foregone conclusion that every Yosemite Ranger-Naturalist 
is enthusiastic in his labors out-of-doors. That enthusiasm must be 
maintained within the walls of the museum. Almost always the response 
from visitors is such as to engender enthusiasm. When the unusual 
visiter, critical and disbelieving, is encountered, courtesy must guide. 

2« Reliability and Vividness. 

All information imparted must, of course, be based on authentic 
source. The Yosemite Museum labels have been checked and re-checked. 
On the whole they may be considered as strictly reliable. The nature 
guide inclined to be slipshod in his answers to questions may find him
self confronted by an annoyed visitor who has found information in the 
labels at variance with what he has just been told by the guide. On 
the î ther hand, vividness in disseminating reliable information is an 
asset. Set speeches should not be depended upon. Each audience and 
each individual may differ from others, and the guide must adapt his 
remarks to his listeners. 

3* Be Grammatical and of Good Address. 

One would not expect men of Ranger-Naturalist calibre to be care
less in speech. Rarely can this criticism be leveled at a Yosemite 
staff member. Laxity in the matter of proper speech, however, reflects 
upon the entire staff and may bring about ridicule. The inaudible or 
raucous guide is disagreeable and cannot hope to please visitors. The 
acoustic properties of the Yosemite Museum exhibit rooms are good, and 
one may reach his listeners in spite of shuffling crowds. 

4. Tact. 

This last point is.as fundamental to successful work with museum 
crowds as is knowledge and enthusiasm. Occasionally unreasonable visit
ors are encountered who tax the docent's patience. Courteous answers 
must be given to the most asinine and stupid of questions. Hever repeat 
former "foolish questions". On the other hand, intrusion of attention 
upon a visitor who will be wearied by details and explanation may be 
damaging. 
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During all contacts with tho public it is woll to !coep la nind 
that tho Yoonnito Musour. collections havo been built up through tho 
cooperation of visitors. It would be unwise, indeed, to broach the 
subject of donntions to each individual with whor. ono talked. But 
if tho guido looks for opportunity, recognizes it, and tactfully sug
gests cooperation, fror. likely prospects, (chiefly by tolling of dona
tions of others), ranch of value to Yosonito oducational work ray rosult. 
Sor.c of tho rest valuable of the Yosonito history collections have boon 
obtained through such contacts. In raany instances, the Rangor-Naturalist 
can, hirself, obtain tho proniso of gift3. If it 3oors advisablo, tho 
prospective donor should bo brought to the office of tho Park Naturalist, 
In any caso, a renorandun, giving tho prospoctivo donor's address and 
pror-isod gift, 3hould bo givon to the Park Naturalist. In soliciting 
gifts, it should bo roronberod that tho Yosonito Musour: is puroly local, 
and a colloction of nativo woapon3 fror. the Fiji Islands would not i.n-
crcaso the valuo of our oxhibits. With tho exception of books, all 
natcrials donatod should havo local significance, Frank tags, with 
which donors ray send gifts undor four pounds'in woight, pfstagc froo, 
aro obtainable fron tho Rangor-Nituralist offico. Svory effort should 
bo rado to bocono acquaintod with all visitors who nonifost special 
interest in tho oxhibits, Thoir nar.es and addresses should bo notod 
on 3 X 5 cards and thoso cards given to tho Musour clerk. 

Govcrnront literature is displayed at tho nuscur. solos counter, 
Tho3c publications arc purchased witp. funds providod by tho Park 
Naturalist. Loss of tho booklots or no.ocy accunulnting fror. thoir 
salo is his porsonal loss. Tho National Park Sorvicc rokos ovory of-
fort to soil rony copies of "Forosts of Yosonito and Soquoia National 
Parks", "Tho Big Troos", "Sketch of tho Origin of Yosonito and Hotch 
Hctchy Valleys", "Tho Story of Yosonito", and topographic naps of Yoso
nito National Park and Yosonito Valloy. Tho snail chorgo rado for tho 
publications barely covors cost of production by tho Govornront Printing 
Offico, Rangor-Naturalists should pronoto those 3alos, A schodulo of 
prices is displayed in tho caso with tho litoraturo and further roforonco 
to tho publications is rado in this manual. 

"Aninal Life i.a the Yosonito", a Univorsity of California public
ation, "Place Nanos of tho Sierra", publishod by tho Siorra Club, aro 
also sold at tho nusour. as aro all publications cf tho Yosonito Nat
ural History Association. 

Splendid opportunity for increasing tho r.or.borship of tho Yosonito 
Natural History Association exists for tho nature guide on nuscur. duty,. 
This organization givos financial support to the Yosanitc Educational 
Department, and it is *f gonui.no importnicc that efforts bo rado to 
enroll now members. Annual nenborship is #2.00. A cooperative arrange— 
nont with tho Anorican Nature Association' aid tho Anorican Forostry 
Association pornits of tho following combination offers: 

Monborship in tho Yosonito Natural History Association and tho 
Anorican Naturo Association - #4.00 annually. 

http://nar.es
http://gonui.no
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Membership in the Yosemite Na tu ra l His tory A s s o c i a t i o n and the 
American F o r e s t r y A s s o c i a t i o n - §4.00 a n n u a l l y . 

Membership in the t h r e e o r g a n i z a t i o n s - §6.00 annua l l y . 

Persona l checks for membership in t he se a s s o c i a t i o n s w i l l be 
accep ted . No persona l checks for p u b l i c a t i o n s sold should be taken 
un less t h e customer i s known, and the Ranger-N a t u r a l i s t can a l s o s ign 
t h e check. 

L i b r a r i a n 

It is essential that a librarian be in attendance whenever the 
library rooms are open. One staff member, assisted by volunteer workers, 
is made responsible for the library work. 

Books of the County Library Branch are housed in the Museum 
library, and several times each weeic a librarian employed by the County 
is in attendance to circulate books. Volumes belonging to the museum 
are not fur circulation, and care must be taken to present mixing of 
museum bocks with Covjjty books. 

The Mather Library contains a collection of rare historical, 
ethnological and natural history books- The room in which it is 
housed is kept locked and is opened to those with special interests in 
the field represented by the collection. The librarian will accompany 
those who request entrance. 

All books possessed by the museum have been obtained through the 
cooperation of visitors, organizations and institutions interested in 
National Parks Educational work. The Yosemite Natural History Associa
tion is a consistent donor. The librarian should use opportunity to 
encourage visitors to make gifts of books that will be useful in the 
Yosemite work. 

Museum Preparation and Printing 

One staff member is assigned to work on the wild flower exhibit 
at least one day each week. So far as possible, this work is given 
to the same individual throughout the season. This staff member may be 
assisted by others, but the responsibility of maintenance and labeling 
of the flower exhibit rests with a single, designated individual. Ah 
article in this manual, entitled "Wild Flower Shows" under "Nature 
Guide Assignments other than trips" gives information on the work. 

The producing of "Yosemite Nature Notes" is done by the Assistant 
Park Naturalist. As a rule, this work will occupy his time for four 
days each month. Folding and mailing of the publication are done by the 
museum clerk and Ranger-Naturalists not otherwise engaged. 

24 
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In addition to "Nature Notes", labels, posters, and schedules of 
Educational work are printed on the museum press. Occasional bulletins 
of the Yosemite Natural History Association are also produced. 

1,'henever possible, Ranger-Naturalists are assigned to preparation 
of museum exhibits. Collecting of materials, study of proposed projects, 
and photography can be done to advantage when the program of activities 
will permit, 

WRITING ARTICLES FOR PUBLICATION 

Each staff member is requested to supply at least one short article 
for use in "Yosemite Nature Notes" each week. w*hen occasions arise that 
are of particular interest from a natural history standpoint, it is urged 
that articles of some length be prepared. Bound files of "Yosemite 
Nature Notes" and other local publications are available at the museum. 
Each Ranger-Naturalist should make it a point to be fairly familiar with 
what has been published in previous years. Copy for publication should 
be given to the Park Naturalist. 

STJMMARY 

1. Docentry by Ranger-Naturalists at the Yosemite Museum is on 
the same plane of importance as is Nature guiding out-of-doors. 

2. Soliciting gifts from prospective donors, if done with.judg
ment and tact, will result in continued growth of Yosemite collections. 

3. Distribution of Government sales literature to museum visitors 
is ordered by the Superintendent's Office. 

4. The Yosemite Natural History Association lends substantial 
support to all phases of Yosemite educational work. Every attempt 
should be made to enroll members in the organization. 

5. The library is not opened except when a staff member is on 
duty there. 

6. Ranger-Naturalists are called upon to do technical work on 
museum exhibits, etc., when the program will permit. 

7. writing for "Yosemite Nature Notes" is expected of each staff 
member. 
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By 

ILvROLD C. BRY/UT. 

The chiof ain of nature guiding is to give visitors to a National 
Park an opportunity of knowing and understanding the natural phenomena 
within a park. Such knowledge and understanding can be but partially 
imparted through nouns of printed words or of oxhibits. A nuch bettor 
understanding is to be obtained by personal observation directed by a 
naturo guide. The noandering Morcod River nay bo adnirod by tho visitor, 
but it is not understood by hin until tho geological story is understood 
and thoro is first hand acquaintance with tho fish and other life which 
inhabit its waters, the trees which grow on its banks and tho birds which 
frequent its shoreline. 

A nature guide nust nako oyos tc soo, and oars to hoar, in fact 
stinulato all the senses. A nature guide strives to nako anatcur 
naturalists of his students. But nost inportant of all, the ncthod 
used nust be such as to inspire students to continue to seok out nature's 
socrots whorevcr thoy find thcnsolvos. 

Visitors to our recreation areas arc hungry for usoful inforr.ution 
regarding natural phononcna, - the birds, nannols, reptiles, troos and 
flowers. A naturo guide service nust fill this obvious nood. Parks arc 
reserved areas, bits of naturo set apart so that we nay always be able 
to get close to naturo. Nowhere arc conservation needs norc apparent and 
nocessary. One of tho greatest trials of any park superintendent is the 
difficulty of properly caring for the living exhibits in his nature nusour 
How to prevent initials being cut in trees; how to prevent fish hogs fron 
taking norc than their share of fish fron stroans; how to give plant and 
aninal life a fair chance with thousands of people railing ovor their 
breeding grounds. Theso are real problens. Conservation is the ultinatc 
notive behind nature guiding. Those who learn to love life; those who 
know nost about the interrelations of life nakc the best conservationists. 
Help in tine of emergencs' cones fron those who know conditions and the 
need for conservation. 

There is .no bettor foundation for sane wild life conservation than 
tho stinulation of the public's interest in living things. F:ith !mow-
ledge of tho need and value of wild life conservation, there follows 
less need for law enforcement. 

Everyone who seeks the Sierra for a vacation docs so cither fron 
curiosity or fron a sense of appreciation, and anong thon all thoro is 
hardly a porson who does not respond with sone show of onetion when a 
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deer bounds across the road, or a fish jumps in the stream. The 
responsive tine is the time to approach them, to point out to many 
of then their unrealized, undeveloped fund for the enjoyment of 
Nature, and in others to satisfy an already awakened craving for 
information. 

There has been a definite move among scientists to get away from 
tho typical classroom method of teaching with its emphasis on lec
tures and laboratory. The discussion method is being found superior 
to the lecture method and the field trip superior to the usual dis
section. .\ national park nature guide has a wonderful opportunity 
to stress these latter modern methods of instruction. He has at 
hand undisturbed live materials and a selected group of students 
with which to work. He misses a great opportunity if he docs not 
emphasize study of the real living thing in its natural environment 
and by discussion bring out tho more interesting features pertain
ing to it and to its interrelations. Interest of the student is 
assured because instruction comes at a time whon contact has made 
tho student most susceptiblo to natural history information. Further
more, his teaching materials are usually the outstanding phenomena of 
their kind in the nation; otherwise, they would not bo contained in 
a national park. 

The method stressed in nature guiding is expressed in Agassiz* 
old dictum: "Study nature, not books" and in the motto of tho nature 
guide service: "learn to road a trailsido as a book." This is best 
accomplished by loading small groups into the open and developing 
their powers of observation and stimulating interest in living things. 
Tho contagious enthusiasm of a nature guide and the nature lore ho 
imparts makes a trailsido interesting. Senses seldom used are brought 
into prominence. Plants are recognized by odor and taste; birds are 
recognized by call-note and song; trees are recognized by feeling of 
the bark. Too often a study of biology (study of life) is sought 
through tedious dissection and microscopic analysis; too seldom is 
there a study of the living thing in its natural environment. Wo 
may often better order our own lives if we make a careful study of 
the life around us. 

From an educational standpoint, the method of the field trip has 
outstanding advantages: 

1. First hand information is emphasized; real outdoor exper
iences gained. 

2. There is opportunity to follow the interest of the group. 

3. Classes constitute a solected group and aro small enough to 
provide common interest and individual attention. 

4. It appeals and is satisfying to adults and children as well. 
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To be effective, tho presentation nust be: 

1. Inspirational. 

2. Informational. 

3. Reliable. 

4. Stinulating to thought. 

5. An aid to conservation. 

Enthusiasm is contagious. It inspires interest and further study 
on the part of the student, A guido with snail background can, by 
proper enthusiasm, satisfactorily aid the program. Nothing dulls a 
trip more than to havo tho guide repeat a formula in parrot-like fash
ion. Evoryono loves the spirit of adventure. Adverturing in the out-
of-doors stirs interest. The guide's personal interest must make the 
information his own; it must be a story of his own adventuros, if ho 
is to give a satisfactory account of himself. Inspiration which stirs 
one to carry on is better attainment than facts memorized. "To be 
naturo minded is better than to bo nature wise." 

Meaning must be given to things that would othoruiso be passed 
unnoticed. Experience has shown that more naming of plants and animals 
along a trail is not enough. Srmo story that attaches to knowledge al
ready possessed by the student is necessary to stir memory. To have 
names for various living things if fundamental, but it is only an 
elementary part ©f nature study. Attention should be called to naturo 
students that, although much time has boon given on the trip to the 
naming of various things, after this elementary part has been mastered, 
there lies a great and more interesting field of naturo studies which 
concern life history, habits, interrelations and conservation. A 
naturo guide should leave his group impressed with the fact that it is 
fun to know the names of living things, but that this is only the first 
step of more interesting studies of behavior. An interesting story . 
lies behind every living thing. Most living things are interdependent 
upon each other, and the disturbing of the balance loads to serious 
consequences. 

Furthermore, it is important that the facts presented bring out 
scientific method— arraying all the facts and making a logical deduc
tion therefrom. Such practice in the scientific method of approach in 
solving problems as individuals may get is apt to be more useful than 
cold facts themselves. 

The knowledge imparted must be of the general type, understand
able by all; not too specific; not too technical. Misinformation has 
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no place in the nature guide program; reliable information nust be 
the aim. The best information for use on a field trip is that which 
comes from tested personal experience; book information forms a use
ful background. The facts gleaned by scientists, if tested by per
sonal experience, are thus clothed with nev: interest for the student. 
If an authority states that shore birds, like the spotted sandpiper, 
lay four eggs, pyriforn in shape, that information is greatly improved, 
if the guide can state when examining a nest, that other nests he has 
seen contained a like number of eggs of that shape. 

"7/e learn by doing." If a student allows the instructor to do 
all his thinking for him he retains little of value. Leading questions 
put definitely to the group as a whole, or to individuals forces thought. 
Tying an abject to some biological theory stimulates thought, "V/hat is it?'/ 
must usually be answered by the guide, but in turn the guide should soon 
direct thought as to how? and why? For example: Guide: How many needles 
in a bundle in this pine? What color? How long are they? Can you find 
a cone? The pine tree with five short needles in a bundle, blue green in 
color, and a long cone is the sugar pine. Why are there so few large 
sugar pines on the valley floor? Why does the lumberman prize the sugar 
pine? There is a bird's nest within twenty feet; find it.' Such questions 
make the members of the group do some thinlcing for themselves. They devel
op the power to select and to analyze. The suggested planning of an ex
periment is provacative of worthwhile mental endeavor. 

Problems waiting to be solved are everywhere. Students must be stir
red to try to solve these obvious problems of struggle for existence, <;f 
interdependence, of diversity, of relationship. In attempted solution ©f 
such problems lies endless intellectual activity and enjoyment as well. 

The saving frcm destruction of scenery, of fauna and flora is one 
of the duties imposed upon park officials. The contact of the nature 
guide with the public makes him the natural one to turn the interest of 
people in this direction. This is easily accomplished by telling a story 
relative to depletion of the various trees, birds or animals encountered: 
the story of the passenger pigeon may be used when encountering band-
tailed pigeons; to the elk may be tied any story of depletion of big 
game mammals; a plant used by the Indians and still abundant leads to 
the pertinent comparison of Indian and white man as conservationists. 

Biologists are beginning to fear the time when there will be no 
plant or animal life left in its natural environment. The nature guide 
is able to point out present tendencies "en the ground" and win support 
for a policy demanding that national parks shall be areas where native 
plants and animals are maintained in their natural state, assuring a 
supply for the use and study of future generations. 

Experience has shown that better results are obtained by showing 
a group many different things along a trailside rather than attempting 
to follow the interest of various members of the group and emphasize 
but a few forms. Oftentimes a nature guide has a group but for a few 
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hours, and but few of then will appear again because of United vaca
tion schedule. As a consequence, he nust make the best of his tine. 
The pure project nethod is nore applicable to school classes. The ain 
should be to show how nany interesting living things are to be found along 
a trailside and to indicate what a complex thing nature is and how won
derfully forns of life are interrelated. Such knowledge is nore use
ful tc the average person. Advanced classes are better fitted to under
take special studies: hence special bird and flower trips for those who 
have received the general background of knowledge. 

There is no crine in confessing ignorance. To adnit frankly one 
does not know is far better' than to have a ready answer "right or wrong". 
The "bluffer" is soon found out and there is reflection on the whole 
service. A frank "I don't know but I will find out for youw, or "lets 
tost it and see" always save a situation in the best way. 

Each field trip should begin with the establishing of friendly 
social relations between leader and those led. Uoxt should follow a 
brief explanation of what is being attempted in nature guide work and 
what is to be attempted on the trip just starting. It is important 
that overybody understand what it is all about. Actual instruction 
then begins interspersed with leading questions and a call for ques
tions from members of the group. The material used is that which is 
noted by either leader or student and should be taken as it is encoun
tered. When possible, the major thing for which the park was set aside 
should be studied first making other studies somewhat subsidiary. 
Those subjects of greatest appeal to the group and those with conserva
tion lessons should havo some place. The subjects treated on the field 
trip should be diverse— geological, zoological, botanical, historical, 
At the end of each trip, a summary of findings should be given by the 
leader and questions solicited. The trip should always end with an
nouncements of other trips, of lectures, of exhibits. 

A nature guide cannot bo an interpreter of nature unless he knows 
nature and loves to decipher problems himself. His enthusiasm must 
be contagious; his statements reliable because of personal knowledge. 
By loading questions, by examplo as well as by statement, he must lead 
his followers to an understanding of the natural phenomena presented, 
to a real first-hand acquaintanceship with geology, with the plant and 
animal life encountered, to a knowledge of scientific method and to 
an understanding of the need and value of conservation. Materials and 
method must be such as to bring about these accomplishments. 
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Criticisms of Methods in Nature Guiding. 

1. Dull and uninteresting. 

2. Too much talk; assimulation impossible. 

3. Leader not heard by all. 

4. Too technical; not understood. 

5. Too informational; not stimulating to thought. 

6. Leader failed to hold group together — become scattered. 

7. Leader talked nothing but geology; I was interested in birds. 

8. Leader failed to make information of practical use. 

9. The leader "bluffed" through what he did not know. 

10. No opportunity to get my questions answered. 
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NATURE _STUDY TRIPS_FRpH J3AMP CURRY 

by 

Dorr G-, Yc-agor 

The field trip from Camp Curry will, naturally, bo offooted by 
the length of time possible for the hike. That is, whethor it is the 
morning or tho afternoon hike. There arc two rather long routes avail
able for tho morning and usually followed then because two or two and 
a half hours can bo used at that time. Ono of these routes loads past 
tho swimming pool, bears to the left thru tho rows of tents, passes the 
saw mill, skirts the left of the gravel pit, and then plunges into the 
woods ending at Happy Isles. My usual route from Curry in the morning 
took us down the road to Happy Isles to the big Yellow Pine, a distance 
of about 400 yards from the lobby, thence acrass the road, along the 
oast end of the orchard to tho road loading out cf Camp 14. We turned 
into the Camp on this road, crossed the Camp to the river,and across 
Clark's Bridge to tho glacial moraine on the east side of the river. 
Wo followed this moraine for about BOO yards where a stop of twenty 
minutes was made for a geology talk. The homo trip usually recrossed 
Clark's Bridge and skirted the lefthand side of the road to Camp Curry. 
Another suggestion might be made here. Instead of rccrossing the bridge, 
cut down to the road, follow it to Happy Isles, and hit tho regular trail 
past the saw mill and gravel pit that I mentioned above. 

The afternoon trip is usually limited to an hour and a quarter 
because of the early dinner at the Rangers' Club. In the afternoon I 
usually started as on the morning trip, but instead of cutting to the 
right into Camp 14, I bore to the left and completely skirted the orchard 
coming in on tho west approach to Curry. There is enough material in 
this short half mile vralk to keep a party busy and interested if properly 
used. 

The following is a brief itinerary of the morning hike: 

1. Stop at Indian Ochum west of store and give a short talk on 
tho Yosemites with reference to uses made of Incense Cedar, i.e., for 
ochums. 

2. Retrace stops to store, circling it toward the road, calling 
attention to the fact that Curry has made the building harmonize with 
surroundings by using the same trees for lumber that surround tho 
buildings. 

3. If season is right, go thru gate into kitchen grounds and 
discuss the Sierra Cropper's nest under the slab on east side of store. 



37. 
NATURE STUDY TRIPS FROM CAMP CURRY Yoagor 

4. Continue down path parallelling road to Happy Isles to the 
Sugar Pino, sixty feet north of the corner of cafeteria. Explain how 
pines differ from other conifers and show five needle arrangement of 
Sugar Pino. 

5. Stop at corner of dormitory in the clump of small trees. Here 
is an excellent place to show small Douglas Fir, White Fir, and Incense 
Cedar, because all throe can be touched from where you stand. 

6. Continue to bed of Azaleas on right, fifty feet past last stop. 

7. Continue to Nuttall Dogwood to left of trail sixty feet further 
on. (The name "dogwood" originated in the following manner: The early 
people of England used the wood for daggers because it was so hard. It 
came down from the old Anglo Saxon "dag" and eventually came to us as 
"dog" or "dogwood".) 

8. Next tree east is the big Yellow Pine. Call attention to 
three needles and splitting of bark. Across the road and east is 
another which I pointed out at a distance to show golden brown color of 
bark. Usually contrasted Western Yellow with Jeffrey Pine. 

9. Cross road, pass thru gate and follow road which skirts east 
side of apple orchard. This is a good place for birds. To the right, 
at the edge of the timber is a lone specimen of Lodgopole Pine. Show 
two needle arrangement and half twist of each needle. (About 85$ of 
Rocky fountains forested with this tree. So called because Indians 
used young trees for lodge poles.) 

10. Directly across from this pine, on the outside row of the orchard 
in an apple tree is the hole of a White Headed Woodpecker. Explain 
characteristics of woodpecker's nests and give short talk on types of 
nests, color'of eggs to blend with surroundings, shape of eggs to cor
respond with shape of nest, etc. 

11. Oil the same tree or neighboring ones show sapsucker marks in 
rows. Mention Willow V/oodpecker's workings. Tell reasons for borings 
and something of habits of California Woodpecker. 

12. Turn right at road and enter Camp 14. This is a good place for 
Stelar Jays and occasionally Brewer Blackbirds. Also good specimens of 
Black Oak may bo soen here. Lichens and ?Toss may be seen on these trees, 
and distinctions between them made. On a few Stag-horn Lichen is abun
dant. 

13. Cross Camp 14 to Clark's Bridge whero nest of Water Ouzel may 
bo seen from west bank on left side of road. This nest was located on 
second beam from west sido (old bridge). 

14. Across the road, on west bank is a bunch of Azaleas, which 
remain in bloom longer than most of them, and blossoms may be shown as 
late as the middle of August. 



38. 
MATURE STUDY TRIPS FRO!? CAMP CURRY Yeagor 

15. Cross Clark's Bridge and turn right over the glacial moraine. 
Twenty-five feet from the road is a small Sugar Pine. Stop for examina
tion of needle characteristics, 

16. Another twenty-five feet further on is an old grist mill 
(mortar rock) of the Indians. Toll how food -was ground up and men
tion a feu of the common things used by the Yosemites as food. A 
description of the part played by Indians in the early history of 
Yosemite may be introduced here. 

17. Good specimens of Live Oak (Canyon) may bo seen along this 
moraine on the right hand side. Call attention to fact that young leaves 
are spiny, and spines disappear as leaf grows older. Contrast this with 
Black Oak. 

18. Continue fifty yards or so until a shady place is reached, and, 
because this point is on a medial moraine, a /joolojry talk of about the 
same length as regular museum talk was given. If time permits, Indian 
Legends concerning domes may bo told. 

19. Retrace steps across Clark's Bridge and along the left hand 
side of the road thru the Housekeeping Camp. There are a few scattered 
specimens of Creek Dogwood along this stretch. Also Big Lojrfed_ Maples 
are numerous. This is a good point at -which to tell the story of 
Galen Clark. 

20. Continue thru Camp until road is reached. On edgo of road is 
a good stump for showing some of the interesting things to be seen in 
cross section. 

21. Cross road and come into Camp Curry at about location of old 
Yellow Pino studied at beginning of trip. At this point, before the 
party breaks up, make announcements of hikes, talks, etc. 

I have not listed flowers here because they vary greatly with the 
season. Generally speaking, the orchard and the home trip from Clark's 
Bridge are the best places for flowors, but they are not numerous. 



39. 

NATURES STUDY TRIPS FROM YOSEMITE LODGE 

by 

H. C. Bryant. 

Ranger-Naturalists in talcing parties from Yosemite Lodge usually 
choose one of three routes: 

1. Westward past the group of small houses; thence northwesterly 
up the old road to the granite quarry; thence southward, crossing the 
main road to Leidig Meadow; and return to Yosemite Lodge. 

2. Southward past the swimming pool to river; then to the western 
end of swinging bridge; thence westerly across Leidig Meadow, returning 
via inner route. 

3. Eastward past hospital to the beginning of Lost Arrow Trail; 
then along Lost Arrow Trail until last bridge is crossed, thence east
ward to the zoo, and back along the road past the school house and the 
apple orchard to the main road, and back to Yosemite Lodge. 

TRIP PILE 

Trip One affords the only good opportunity to study the Sugar Pine, 
considered by many to bo the largest, tallest, and most beautiful Pine 
tree known in the world. Near the quarry arc two sizable Sugar Pines, 
which usually bear cones each year. As a consequence, year-old and two 
year-old cones are usually present. Just across the road from the first 
Sugar Pine is a small Yellow Pine, which has.been barked by a Porcupine. 
At the quarry may be found a good example of Common Sagebrush (Artemisia 
tridentata). Here also may be found good examples of Yerba Santa. Often
times splendid interest may be developed by dropping an ant into an ant 
lion's pit and finally digging out the larva insect to show. Many ant 
lion pits are to be found on the road leading southward from the quarry. 
At the quarry one may readily point out the typical forms of life which 
have chosen the talus slope for their home. Here are abundant examples 
of the Golden Cup Oak (Quercus chrysolepis). Note should be made of the 
numerous kinds of galls to be found on this oak. On descending the road 
there are a number of small Sugar Pines and standing side by side a 
Douglas Fir and White Fir. 

In crossing toward the meadow splendid examples of Western Choke 
Cherry and Coffee Berry are to be seen. Just as one reaches Leidig 
Meadow there is a good example of Lodgopolc Pine that has often displayed-
both pistilato and stamenate flowers. The meadow gives good opportunity 
for the study of wild flowers and birds. 
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For several years a Mallard Duck has raised her brood on the slough. 
An old stub of a Cottonwood troe has boon an apartment house for hole nest
ing birds: flickers, violet-green swallows, and even sparrow hawks. 

A list of birds should include Blue-fronted Jay, Western Robin, Cal
ifornia Woodpecker, Bond-tailed Pigeon, Mountain Chickadee, (sometimes 
Black-throatod Gray Warbler on talus), Western Chipping Sparrow, Sierra 
Junco, White-throated Swift, Western Wood Poweo, Trail Flycatcher, Yellow 
Warbler, Spurrod Towhoe, Warbling Vireo, and Cassin Vireo. 

TRIP TWO 

The first outstanding features of the trip southward from the Lodge 
toward the river arc the splendid examples of Western Yellow Pine and 
Incense Cedar to the right of the pool beyond the children's playground. 
Yhc trip along the river should disclose trout swimming in the current. 
The cutting on the outside of bend of the river and the filling in on 
the insido of the bow makes an interesting study and should be attached 
to a discussion of plant succession and the continual change that is tak
ing place. Lodgopole Pines are common along the river bank. The Spotted 
Sandpiper is nearly always to be seen and quite often Violet-green Swal
lows skim the meadow. Among tho wild flowers to be noted are Death 
Camas (an early bloomer), Sweet-scented White Violets, Godetias (late), 
Vanchalagua (late), Meadow Pcnstemon, two kinds of St. John's Wort, and 
Sneezewoed. On the return trip Mayweed or Dog Fennel is a common weed. 
Wild flowers named arc simply the more conspicuous ones, and many others 
are available for study. Cottonwoods along the river never fail to dis
close such birds as Hairy Woodpecker and Warbling and Cassin Vireo. 
Among tho willows may be heard the Trail Flycatcher. The Wood Pewoe, 
Creeper, Junco, and Chipping Sparrow are common in pino woods on the 
return. While standing in the meadows splendid views of many granite 
cliffs are available and thore is abundant opportunity to talk on the 
geological history of the valley. 

TRIP THR5B 

The trip along the Lost Arrow Trail is one of the best to take on 
a hot afternoon, when there is difficulty in getting the people to leave 
their comfortable chairs on the Lodge porch. Half way from the Lodge and 
tho foot of Yosemite Falls stands a large oak tree. Twelve feet up in a 
largo Black Oak on the side toward the road grows a gooseberry bush which 
is evidently at least partly parasitic. On the right, as this tree is 
approachod, may be found dodder growing upon Wormwood, and splendid ex
amples of Yosemite's tw«? commonest shrubs — the Choke Cherry and the 
Coffee Berry. White Milkweed gives a fine chance for a lesson just before 
entering the Lost Arrow Trail. On each side of the trail grow Azaleas. 
After crossing the first bridge, an interesting lyre-shaped White Fir is 
to be found at tho right; while on tho left in about twenty feet stands 
a small, poor example of the Rod Fir. This tree more than thirty years 
sf ago is scarcely more than six feet high, and it appears to have a 
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struggling existence. The spacing cf trees in a mixed forest makes a 
good study, as one advances alone; the trail. From the bench at the 
Muir plaque several splendid Douglas Firs can be seen. Farther along 
to the right both 'Thite Alders and Black Cottonwoods are to be seen. 
This group of cottonwoods bear abundant seeds and the catkins often 
cover the ground. In crossing the next to the last bridge, a splen
did Lodgepole may be seen to the right, as well as wild flower gardens. 
The trip to the zoo affords views of mature Western Yellow Pine, Golden 
Cup Oaks, and of wonderful flowers. A talk on predatory animals is fit
ting at the zoo. Tho main points to be brought out concerning the lions 
are as follows: 

Tho smaller, dark colored lion is a female Mountain Lion (sometimes 
called Cougar, Inima, and Panther), which was captured near 'Wawona in 1918 
and brought to the park whore it was successfully reared by Mr. G. Sovulev/-
ski, Supervisor of the park. The other lighter colored lion was brought 
here from Yellowstone National Pork. Lions probably do not exceed 500 in 
number in the whole state. They feed primarily on deer. Seldom do they 
climb up in trees unless pursued by dogs. The State pays a bounty of 
§20.00 on males and §30.00 on females, and hires a lion killer, whose 
duty it is to kill the lions in game refuges. The average kill of 
lions per year is around 225. Tho State lion hunter averages more than 
thirty lions per year. Mountain lions do not attack humans. The only 
authentic instance known in California is that of a lion which appeared 
to have the dread disease, rabies. Its twp victims both died fram this 
disease. 

About tho horse corral north of the zoo one is almost sure to see 
Band-tailed Pigeons feeding on waste grain. The return past the school 
house affords opportunity to study the Lazuli Bunting in the open field 
to the right, and the work of the Rod-breasted Sapsucker in the bark of 
apple trees. Robin's nests may easily be located here in the orchard. 
Providing cherries are ripe, numerous birds gather to feed on this fruit 
in trees just south of the Company's warehouse. Wild flowers and birds 
are to be found in abundance on the return trip. 
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D. D. McLoan 

This Nature Guide trip is scheduled to leave from the porch of 
Yosemite LodGc at 7;3^ a.m. on the Saturday designated in the rancor-
naturalist's schedule. It is an all day trip of six and a half miles each 
way,-so the hikers 3hculd talce their lunches. Tell the croup that this is 
an exceptional opportunity to study plant and animal distribution. 

This description represents a late Juno trip. 

The trail leads up from about 300 yards below the Yosemite Lodce, 
4000 feet olevation, over a talus slope covered with a Growth of Golden-
cup Oak (Quercus chrysolepis), with an occasional Douglas Fir (Pseudotsuga 
taxifolia), thence up to Columbia Point and around the cliff toward the 
foot of the Upper Yosemite Falls. Here one should look for the various 
ferns that are apt to be found in such a location, Soaprott (Chlorocalum 
pomeridianum), Deer Brush (Ceanothus integerrimus), Queen /urn's Lace 
(Eulophus bolanderi), Indian Paint Brush (Castilleja breweri), and the 
first Huckleberry Oak (Quercus vaccinifolia)• Turninc up the zigzags to 
the west of the falls one sees several new species of plants as the Bush 
Chinquapin (Castanopsis sempiverons), Elderberry (Sanbucus gluuca),Snow 
Bush (Ceanothus cordulatus), Scarlet Penstemon (Penstemon bridgesii) and 
others. Continuing.on up the Jeffrey Pine (Pinus ponderosa jeffreyi), 
Sugar Pine (Pinus lambertiana ), Western Juniper (Juniperus occidentalis) 
are met with. Then on over the rim into new fields of plant life. On 
the trail to the top of the falls one may find Ocean Spray (Holodiscus 
discolor) right at the dropping off place, 

A short way beyond the comfort station the route passes into a 
little canyon, and as this is entered the Quaking- Aspen (Populus 
tremuloides) and the Nuttall willow (Salix scouleriana) are first seen. 
Lodgepole Pine (Pinus contorta murrayana) is also to be found here. 
Going on up this canyon, we pass between two larco fir trees; the one 
on the left is a Red Fir, while the one on the right is a white Fir. 
From here on, Red Fir (Abies magnifica) and the White Fir (Abies concolor) 
are both present, the former being more common. Just beyond these two 
large firs and to the right of the trail is the only Mountain V'hite Pine 
(Pinus monticola) that is close to the trail. 

Sierra Forget-me-not (Lappula nervosa) Blue Larkspur (Delphinium 
decorum), Mountain Bluebells (Mertensia sibirica), Golden Brodiaea 
(Brodiaea ixiodes), Common Monkey Flower (mimulus luteus) all make their 
appearance alone the trail. In the drier places Mimulus mephiticus and 
an occasional Sulphur Flower (Eueriogonum umbellatum) are apt to be found. 
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Just boferc coming to the Ragle Peak Meadov/s, bo suro to point out 
tho very large specimen of Red Fir that stands to the side of the trail 
on tho right. 

At Saglo Peak Moadews one really finds the flower garden. Quantities 
of Khotwoed (Polygonum bistortoidos), Shooting Stars (Dodocath on joffreyi) 
Blue Camas (Cammasia quamash), Indian Pond Lily (Nymphaea polysopala) and 
many species of grass and sedge. In crossing the stream above, bo sure to 
point out the sprouting Red Fir seedlings with their little sood wing flags 

Going on up the trail on the slopes of Saglo Peak we pass by Snow 
Plants (Sarcodes sanguinea), Douglas Phlox (Phlox douglas$i) in pink and 
lavender shades, and as you come to near the summit of the peak, the Pride 
of the Mountains (Pontstemon menziersii) shows its flaming flowers. Steer* 
Head (Dicentra uniflora) has been found on tho slope of tho peak. 

Tho elevation of Eagles Peak is 7773 foot above sea level. Explain 
what is seen as#the party looks off into the Valley below. Left to right 
some of the points of interest are: Top of Yosemite Falls, Yosemite Point, 
North Dome, Cloud's Rest, Washington Column, Half Dome, Nevada Falls, 
Panorama Cliff, Glacier Point, Sentinel Dome, Sentinel Rock, Sentinel 
Falls, Catheriktal Spires, Cathedral Rocks, Old Inspiration Point, Inspira
tion Point, and top of SI Capitan. 

Birds to be seen as one climbs the trail are numerous. We should 
see Black-throated Gray Warbler, Cassin Vireo, Calaveras 7'arbler, White-
throated Swift, and as you swing around to the foot of the Upper Falls, 
Canyon Wrens should mako themselves heard; Violot-grcen Swallows often 
sail over the trail. As we climb about half-way up the zigzag there is 
apt to bo a Green-tailed Towheo singing near tho right hand wall. 
Yosemite Fox Sparrows have also been heard hero a few times. As the 
spring is reached at the top of the zigzags, a Sierra Hermit Thrush often 
greets the party. RcG-brcastcd Nuthatches can often be heard in company 
with Mountain Chickadees. Tho clear tiny bugle-like song of tho Ruby-
crowned Kinglet roll3 clearly thru the Red Fir forest, carrying for con
siderable distance. The thin song of the Golden-crowned Kinglet also 
is heard regularly, often in company with the similarly pitched voice of 
the Sierra Croepor. Juncos are ever present, and Tolmie Warblers are 
fairly common near the brushy stream beds. As you come to Eagle Peak 
Mcadows, you will hear tho delightful song of the Hudsonian 7'hite-
crowncd Sparrow, a typical crowned 3parrow song but fuller in tone and 
more sustained than most of the other species of that group. Often 
when entering tho meadows, a clear, sweet song of wren-like character 
is heard which comes from the Lincoln Sparrow, one of the song sparrow 
family. Evening Grosbeaks are rften found at Eagle Peak Meadows, with 
their large yellow bills and black, white, and yellow plumage. 

In going toward the peak, a Townsend Solitaire is often heard 
singing from the top of a giant Red Fir. His notes are varied and seem 
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to be given in such a free manner, entirely unaffected. In a Chinquapin 
thicket on the ridge one is often almost startled by the wild, free, rol
licking song of the Yosemite Fox Sparrow, Chipping Sparrows and Robins 
are scattered here and there along the trailsiao and seem so commonplace 
with the Juncos that they are apt to be forgotten. 

Luck may be with us in seeing Sierra Grouse and Clark Nutcrackers 
or some of the sapsucker family, Modoc and White-headed Woodpeckers are 
almost sure to be noted somewhere or perhaps a Golden Sagle. Mountain 
Quail are almost a certainty somewhere along the trail. Mammals on this 
trip are not numerous. Mariposa Chipmunks may be seen near the foot of 
the trail; Allen Chipmunks in brush near the top of the canyon and pos
sibly Long-eared Chipmunks around old logs and brush after you start 
thru the forest above. The Tahoe Chipmunk is common in the timber, 
scurrying over rocks and up trees. He is smaller and lighter colored 
with brighter markings than his cousin, the Long-eared. In the same 
general habitat with the Tahoe Chipmunk you will also find the Golden-
mantled [around squirrel, looking like a large chipmunk but lacking in 
cheek stripes and having head and shoulders a golden copper color. 
Sierra Chicarees are common, and their bird-like notes may be heard 
at many places along the trailside. Meadow Mice are sometimes seen in 
Baglo Peak Meadows, but the species present there has not as yet been 
determined. 

The summit of Fugle Peak itself is a fitting lecture room for a 
talk on geology and elevations. 

This trip is so full of interesting trailside things that one could 
write pages and pages on it alone. 
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by 

Enid Michael 

Of the six trails that lead to the "Rim" from the Valley Floor, 
the Lodge Trail to Glacier Point is the one most often talked about 
by the tourist, -'.'hen told that it follows Lodges up the steep wall 
back of Camp Curry, they look askance at the Granite cliff rising 
3200 foot from the Valley Floor and lend an eager ear to the dancers 
of the trail and the accidents that have occurred there. Any good 
climber who knows the Ledce Trail, however, considers it safe, as 
well as the easiest and most direct routo to Glacier Point, and is 
convinced that most of the accidents have resulted from leaving the 
trail. The trail is wide and woll marked; in fact, if it wore not 
so rough and steep, a horse and cart could be driven along it, and those 
who lose the trail'and get into trouble are either careless or venture
some. It is woll for a nature guide, before conducting a party up this 
trail, to make some such romarks as the following: 

"Although it is but two miles, in distance, to the 'rim' by this 
trail, the way is steep and the altitude 3200 feet. ATiilo climbing it 
is best to adopt a slow pace, and if obliged to rest, make a short pause. 
In case the party is able to follow these directions, the climb will bo 
found easy and the party can make it in from two to three hours." 

At first, the trail climbs thru a grove of Golden Cup Oak (Quorcus 
chrysolepis), and mingled with the oaks arc Mountain Dogwood (Cornus 
nuttallii), Big- leaf Maple (Acer raacrophyllum), California Laurel 
(Umbollularia californica), and Blue Elderberry (Sambucus canaconsis var 
mexicana). Beside the trail, growing out of cracks in the rock, or on 
ledges, soft, gray plants are seen, Draperia (Draperia systyla) and the 
plants with roundish, long-petioled leaves are Alum-root (Houchora mid-
rantha) — these plants bloom during June and July. Green fronds of the 
Rigid V.'ood Fern (Dryoptoris arguta) and of the Sword Fern (Bolysticum 
munitum) are frequent. The forest is soon left behind, and the trail 
comes out onto more open cliffs. There are low trees of oak, maple, and 
laurel, shrubs of manzanita (Arctostaphylos mariposa and A. patula) and 
creeping Snow-berry (Symphoricarpos mollis); large trees of Douglas Spruce 
(Pseudotsuga taxifolia) and'.'."hite Fir (Abies concolor); and stretches of 
almost barren cliff. 

At the base of a mighty cliff, just above the place whore the trail 
crowds up against it, is a lodge kept damp by a drip of water, the source 
of which is probably somewhere abovo the "rim" in the vicinity of Glacier 
Point. This is a perfect situation for two cliff and moisture loving 
plants, the Grass of Parnassus (Parnassia californica) and Five-fingered 
Ferns (Adiantum pedatum), and hero is a marvelous garden. The other rare 
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plant, the Grass of Parnassus (Parnassia californica) roaches above the 
soft ferns, Croat "cream cups" born on slender stems, and here and there 
is a roundish leaf, long-potioled from the base. The extraordinary beauty 
of this pardon is the more thrilling because of its setting, the only ver
dant lodge in a thousand feet of stern Granite. At some time in the past 
there must have been at least fifty of such hancinc cardans. However, be
fore my time, all within roach had boon ripped out by rude hands. This 
garden has been saved by tho steep gx-anite below, and the slippery slide 
in front of the ledge. Other gardens of Five-fingered Ferns that remain 
today are cither hidden or inaccessibly placed. 

Occasional flowering plants bloom in tho open places. There is the 
scarlet brilliance of California fuchsia (Zauchneria californica), shrubby 
Brickollia californica with nodding heads of cream colored disk flowers; 
shrubby Eupatorium occidentale with clusters of fluffy lavenderheads; 
stout Giant Hyssop (Agastache urticifolia) its white and lavender heads 
held high; Sago brush and wormwood (Artemisia tridentata and A. vulgaris); 
a form of Yosemito Aster (Aster yosemitanus) and the Rock-loving Aster 
(Aster petrophila) growing in cracks of the granite where water is dripping 
V'right's Buckwheat (Sriogonum wrightii), a gray plant with woody base and 
clustering narrow leaves, and above this reach the flowering stems with 
clustering blossoms of delicate pink; the Bare Buckwheat (Eriogonum 
nudum) its white heads upheld by bare green stems; Golden Show (Chrysopsis 
broweri), its disk flowers in scattered heads; Tansy or Millfoil (Aciillaoc 
millifolium var lanulosa), the flat-toppod white flowers clusters (Clusters 
of heads) lifted on stiff stems well above the basal tuft of fern-like 
leaves. 

About half way up to the "rim", tho stream that forms tho Stairway 
Fall cross the trail, and hero a pleasant gathering of green and flowering 
plants follows tho stream, Pink Mimulus (Mimulus lewisii), Scarlet Kimulus 
(Mimulus cardinalis): Golden Arnica (Arnica latifolia var viscidula) are 
frequent. The beds of Enchanter's Nightshade (Circea pacifica) and Strear 
Saxifraga punctata) are charming, and glorious and hanging pardons of Drago 
Heads (Mimulus tiningi), theFhcrbage slimy, the flowers like groat golden 
snapdragons and the calyx purple spotted. Plants of tall growth arc Cow 
Parsley (Pcraclcum lanatum) with gigantic umbrella of white flowers; Fire
wood (Epilobium angustixolium) its flowering branches wand-liko, the large 
flowers rose tinted with lavender; Creek Senecio (Senecio triangularis) 
with clustering heads of ray and disk flowers and triangular-shaped leaves. 

After leaving tho stream, tho trail turns abruptly and follows tho 
water course up into the shaded chimney. The silvery laughter of the 
brook and the fragrance and bright flowers lift the mind from the arduous 
climb to a happy contemplation of the surroundings. The rare treat for 
the flower-lover is the colony of Tahoe Gentian (Gontiana calycosa) in 
bloom beside the trail. This plant isAfrom six inches to a foot tall and 
may bo recognized by its whitish stem, opposite leaves, and funnel-form 
flowers that arc often an inch long, doep blue and finely dotted with v/hite 
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The Gentian is a rare plant in the Park, and the only other place we have 
found it is on the lower bluffs of Half Dcme, about 2000 feet above Mir
ror Lake; here hundreds of plants form marvelous hanging gardens alone a 
tumbling stream. Another raro plant blooms in the shaded chimney early 
in spring; it is the VJhite Heart (Dicentra pauciflora). Little croups of 
plants appear as soon a3 the snow melts and the noddinc V/hito Hearts come 
soon, delichtful flowers of pearly whiteness and lavender markings. 

In the chimney the most common shrub is Mountain Maple (Acer glabrum), 
an attractive plant with small prettily cut loaves and wand-like reddish 
branches. Creek Dogwood (Cornus pubescens) is frequent with willows along 
the stream and the Twin Berry (Lonicera involucrata) occurs occasionally. 
Other shrubs are Service Berry (Amolanchier alnifolia);-Bush Chinquapin 
(Castanea sempervirens); blossoming Currant (Ribes novadenso): Ocean Spray 
(Holociscus discolor); Thimble Berry (Rubus parviflora); Bitter Cherry 
(Prunus emarginata); Black Twinberry (Lonicera coujugalis); and the rare 
shrub, seldom found at so low an altitude in the Park, Mountain Ash (Pirus 
occidentalis), glorious today, as standing near the top of the chimney, 
the sun illumines its crown rich with the harvest of summerful clusters 
of orange red berries.* 

The birds noted along the trail are as follows: Blue-fronted Jay, 
western Robin, Red-breasted Nuthatch, Black-throated Grey warbler, Western 
Tanager, TRiite-throated Swift, Red-shafted Flicker, dotted Canyon T.'ron, 
Modoc Hairy 'woodpecker, and Rufous Hummingbird. 

The trough-like chimney at last vies way and widens out at the ap
proach of the "rim". Now .great forest trees step dov/n from the dense 
wood above; Unite and Red Fir (Abios concolor and A. magnifies) , Sugar 
Pine (Pinus lambertiona), and Jeffrey Pine (Pinus jeffreyi) quickly close 
in about the trail as it seeks the upper levels. 
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Approved - C. ?. Russell, 

Nature Guide parties loaving for Little Yosemito usually meet at 
Happy Isles at 7:30 in the morning. The trail turns off to the right 
of the road at the east end of the bridge for vehicles, althe one may 
take the footpath towards the Fish Hatchery, cross over to Happy Isles, 
and join the main trail on the opposite slope. 

From the start, typical talus slope conditions are encountered, 
offering splendid opportunities for remarks on such flora as black 
©ak (Q, Kellogii), Gold on-cupped or Maul Oak (0̂  chrysolepis); Peoudotsuga 
taxifolia, Pinus ponderosa,Acer macrophyllum, Libocodrus decurrens; Cornus 
nuttallii, Umbollularia Californica, draperia, yawning ponstemon, alum
root, giant hyssop, and others, Audubon warblers may often be soon flying 
in somi-circles in the crown foliage of trees lower in the canyon. 

The trail was built by George Anderson, of Half Dome fame. Ho con
tracted to complete it to Snow's "La Casa Nevada" for $1500, but this 
amount was expended boforc rounding the baso of Sierra Point; so instead 
of completing it upon the granite wall north of Vernal Falls, others were 
compelled to turn it southward across the Merced to join the old Snow trai 
which existed on tho south side of the river. The total cost of building 
this stretch exceeded $5,000, 

Grizzly Peak (olev. 6705'), at whoso base the trail begins, was first 
scaled by Charles A. Bailey in 1885, Mr. Bailey started from La Casa Nev
ada and reached tho suinmit by skirting the edge of Half Dome. Ho was very 
enthusiastic over the view from the top, for from that place of vantage 
he could behold four of Yosemito's groat waterfalls. The upper Falls bein 
obscured by a jutting spur, ho computed, by tri-angulation, that a better 
view might be obtained only two-thirds of the way up the slope. On Juno 
14, 1897, he climbed to the computed point, deposited there a register 
box, and named it "Siorra Point" in honor of tho Sierra Club, of which he 
was a member. 

Today a good footpath branches off the Anderson Trail at Cold Spring, 
leading to this spot. The climb of two miles is easily made in about an 
hour. Near the spring grow several woodwardia ferns. 

As one climbs higher, depths and distances are accentuated, tho sum
mits appearing high overhead, the depths of tho canyons below. Rounding 
tho point (formerly called Point Rea), one comes opposite the mouth of 
Illilouotto Canyon (former namo was Glacier Canyon) with Illilouetto Falls 
(drop 370 foot) at its head. Tho name Illilouotto was given this falls by 
the '..'hitney Survey party, it being a corruption of the former Indian namo 
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Too-tool-a-we-ack or Too-tool-lo-wc-ack. The none is Given various 
interpretations, but it probably refers to the "effort of nature in the 
difficult passage of the water down thru the rocky gorge" (Bunnell). 
To the ripht of the falls is a pood example of a box canyon, which was 
fornerly spokon of as Horseshoe Grotto. There was fomcrly in the Merced 
River below the trail a snail dan to divert water for an old power house 
at Happy Isles, constructed by the State of California, panorama Cliff 
(alev, 6214') is the nane pivon to the vertical wall of massive rock 
forming the south precipice of the Canyon. The Eleven-Mile Trail to 
Glacier Point runs alone its edge. 

A splendid view of Vernal Falls one half mile up the Canyon is 
obtained at the bridge over the Merced. At its southern end was the 
site of the former Indian Village of Ap-poo-neh, and the junction of 
the Anderson and Snow Trails, Here was once located a huge granite 
bouldor called Register Rock, upon whose face rany people painted their 
names, These names, as well as an old cabin which served as a toll house 
when the trail was privately owned, have long since been removed. The 
toll charged was 754. 

At the forks of the trail (distanco 1.0 mi,, elev. 4550 feet) the 
horse trail mounts the rocks to the right, ascending over a shoulder 
(Clark*s Point) five hundred feet above Vornal Falls. The noro scenic 
Mist Trail follows the river to the left and soon passes above Lady 
Franklin Rock,from which place the best closo-up photographs of Vernal 
Falls are made. 

Lady Jane Franklin (1792-1875) was the wife of Sir John Franklin, 
the famous Artie explorer, who lost his life in 1847 trying to find a 
northwest passage. She visited Yosenite in 1863, and was carried in a 
chair by guides to tho rock which now bears her name. Tame chipmunks 
are numerous at its base, and water-ouzels may often be seen along the 
stream below. 

The upper portion of the Mist Trail was once traversed with the 
aid of ropes tied to the oak trees growing there. Later ladders wore 
built to the summit of the cliff, and it was considered a feat to climb 
then, battered by tho thick mist. Tcobay, one passes through luxuriant 
gardens of flowers, grasses and ferns, and ascends over a granite stair
way not dissimilar to tho upper reaches of the Ledge Trail. A trail to 
the foot of the falls branches off to tho left, while overhead on the 
right, below an overhanging cliff is a shady grotto. Because of the 
beautiful Adiantun podatun and Maidenhair which grows there, this was 
called Fern Grotto. Part of the old wooden railings and structures of 
the old trail are yet to be seen under the rock. It is said that some 
water was formerly diverted over the ledge, and people taken there were 
told that they were in back of Vernal Falls. 

Both Vornal and Ilcvada Falls wore discovered by members of the 
Savage Expedition in 1851. An account of this was given by James H. 
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Lawrence in the Overland Monthly issue of October, 1884. Vernal Falls 
(height 317'. distance 1.8 ni., elov. 5049') was called by the Indians, 
Yan-o-pay, (water cloud, or as interpreted by the nbre flowery and sen
timental Hutchings, "Shower of sparkling crystals"). This nane was also 
given to the Merced below the falls, but above they spoke of it as Yo-
wy-we-acl: (Twisting Rock). The present none of the falls was given 
by Bunnell, "The cool, moist air and newly-springing Kentucky blue grass 
at the Vernal, with the sun shining through the spray, as in an April 
shower, suggested the sensation of Spring before the nane of Vernal 
occurred to me." The river is 80 feet wide at normal high water, as it 
makes its plunge over the edge of the precipice. The natural granite 
balustrade or parapet, waist high, to the left of the present iron rail
ing, served as a prop for the timid who wanted to look over the ledge, 
and was mentioned in every early guide book of the region. A few feet 
back of the railing may be seen a stump of black rock protruding several 
inches above the surrounding granite and showing glacial polish, numerous 
black swifts can be seen dashing into the spray of the falls, and often 
a golden eagle will soar along the tops of the cliffs overhead. Between 
the rocky basin called Emerald Pool and the smooth granite slope of the 
Silver Apron projects a huge log, in the further end of which water ouzels 
build their nest each year. Thero is also an excellent miniature of a 
waterwheel in the stream at this point. The horsetrail joins the foot 
trail at the bridge, built over the river at Diamond Cascade (formerly 
Diamond Race). Fishing is fair in the Merced above this Cascade. In 
the boggy meadow to the left of the trail are to be seen cattails and 
water-loving plants The flat is known as Snow Flat, end marks the site 
of that famous hostelry of the olden days,""La Casa Nevada, built in 1870, 
and burned in the season of 1903. It was o\med by a couple of well-be
loved Vermonters named Snow. The story is often told of the guest who 
liked to inform newcomers that nearly eleven feet of snow were visible 
from the hotel throughout the hottest days of summer, ' "Is it possible-
oh, how I should like to see it." would usually follow. "Flease allow 
me, then, to introduce you to Mr. and Mrs. Snow, the former being five 
feet nine inches, and tho latter making up the remainder." Only one 
cabin remains standing of the famous old hostelry. 

To the north looms up Mt. Broderick (Elev. 6705'), '̂ nd Liberty Cap, 
(Elev. 7072'), the Mah-ta, or. martyr Mountain of the Indians. The deep 
defile between these two is passable but difficult. David Colbert Broder
ick (1820-1859) was United States Senator from California from 1857 to 
1859. His name, as well as numerous others (Mt. Francis, Given's Peak, 
Bellows Butte) was formerly conferred upon Liberty Cap, but upon the sugr 
gestion of Governor Stanford in 1865, this noble rock was labeled Cap of 
Liberty from its resemblance to the headdress of the lady adorning tho 
face of the dollar pieces of that day. The summit of Liberty G\ap_ is 
accessible up the steep and difficult east flank. The spot which bears 
resemblance to a silhouette of a medieval Madonna holding the infant 
Savior high in her arms, was caused by a landslide in 1918. 
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Libery Cap and Mount Broderick arc composed of hard resistant 
granite, being only polished by glaciers, although at times, entirely 
overridden by them, as is evidenced by the glacial boulders to be found 
on their summits. The ice did,however, remove all less resistant rock 
surrounding then, including the weaker material which once filled up 
the huge cleft or gap between them. 

A largo volume of the water of the Merced once cascaded in the 
steep col where now are built the Nevada Fall zigzags. This was diverted 
over to the main fall by the occurrence of a landslide at the head of the 
canyon in the seventies, and by the man-made dam constructed when the trail 
was built. A government telephone is located at the forks of the trail 
above the zigzags. Parties follow the Glacier Point Trail, leading off 
to the right to tho head of Nevada Falls, retrace their steps, and fol
low the left trail up the manzanita covered slope into Little Yosemite 
(Flev. 6,150«). 

Nevada Falls (height 5941, Dis. 3.1 mi., Elev. 5910») was called 
by the Indians Yo-'..y-we, the twister. The river is beaten to froth by 
projecting rocks, and therefore plunges over the edge in graceful white 
folds with beautiful shooting spray rockets. Its wild, untamed energy, 
its snowy purity and whiteness make it perhaps tho most fascinating and 
best beloved of Yosemite waterfalls. The word "Nevada" means snowy and 
was given by Mr. Bunnell. "Tho Nevada Falls were so called because they 
were the nearest to the Sierra Nevada and because the name was sufficiontl2r 

indicative of a wintry companion for our spring (Vernal)"., The white 
foaming water as it dashed down Yo-wy-we from the snowy mountains re
presented to my mind a vast avalanche of snow." 

Above the falls are several pegmatite veins, -which being harder than 
the diorite, protrude about three inches and show fine results of glacial 
polish. Several junipers grow by tho river, and fifty yards across the 
bridge to the left of the trail is a specimen of mountain ash (pyrus). 
In August, one nay find grass of parnassus (parnassia) in the little 
spring at this place. 

Returning to the Little Yosemite Trail, and climbing up the chaparral 
covered slope, one may find specimens of igOTaya (silk-tassel or quinine 
bush), and huckleberry oak (g. vaccinifolla),~ while Calaveras warblers are 
usually numerous. At the "top, there opens the broad, grassy meadow of 
Little Yosemite Valley with its encircling wall 15Q0 to 2000 feet high. 
Fishing is good in the river, and there is much of interest for tho geo
logist and botanist. Little Yosemite is so called because it exhibits 
the sane features as the Valley proper, such as glacial phenomena, done 
structure and exfoliation, waterfalls, "royal arches1', and the like. 
There are three moraines of retreat transverse to the valley over which the 
Merced River cascades. Little Yosemite is paradoxically a hanging valley 
though once occupied by the master glacier of the region. The granite 
composing it has horizontal cleavage planes, permitting tho ice to quarry 
sidewise, but limiting its downward cutting to abraiding and polishing, 
as was seen on the pegmatite veins at the head of Nevada Falls. In direct 
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contrast to Little Yosemite is Tenaya Canyon, laid along a narrow zone 
of inclined fracture planes which permitted the Tenaya glacier to cut 
deeply but impeded its lateral effectiveness. The net result was the 
deeplynarrow gorge of Tenaya Creek. 

The level floor of Little Yosemite resulted from the filling of a 
rock-rimmed prehistoric glacial tarn about three miles in length. Its 
flora and fauna are in the main similar to those of Yosemite Valley 
altho there are a few marked differences. 

At thehhead of the moraine, the trail forks, the one to the left 
leading to Half Dome, Cloud's Rest, and Merced Lake. A mile further, 
at the base of Half Dome, lies Lost Lake, a swamp in springtime, a 
boggy meadow in late summer, illustrating the interesting transition 
state between mountain lakes and mountain meadow. Half Dome (Elev.8917') 
presents its rounded, ancient face on the left, while several miles 
further on is seen one of the capped pinnacles of Cloud's Rest. Jutting 
from the south wall and closing the upper end of Little Yosemite Valley 
is Bunnell foint. Sugarloaf Dome is tgnc-site it on the north side of 
the river. The Indian Village of Kah-wia-na-bah was located on the sandy 
mound at the left of the trail. The Indians also knew the Valley by this 
name. One may still find mortar recks, bits of obsidian, and other traces 
of these early inhabitants at this place. 

Quaking Aspen, Lodgenole_ pines, and Sugar pines, are to be found on 
either side, while" Mw^pn Tea, (ChrysotharTnus) true sage brush, (Artemagla 
tridentata), slender <gilia~(G leptales.*)",' i'imulus torreyi, Gray's lupine 
(L. greyi) grow in the hot, sandy soil. Sunrise Creek (Dis. 4.1 mi. Elev. 
6950') offers delightful sites for stopping for lunch and a rest. 

A mile beyond the creek stands on old cabin erected in the early 
days by the YTashburn brothers without the use of nails, all joints being 
dowelled together. Another mile further, the v;alls converge, forming 
Lost Valley thru which the Merced leaps in the beautiful Silver Cascades. 
Rattlesnakes may often be seen lying under ledges near at hand. Several 
Sugar Pines near here have the heartwood burned out, and one may find the 
famous pine sugar which gives the tree its common name, exuding from the 
old wounds. Here, too, the preseht trail ends at a distance of approx
imately six and one-half miles from Happy Isles. 
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In the following paragraphs an attempt is made to compare bird 
life along the rim with the bird life on the floor of the Valley, 
3,000 feet lower in elevation. Ecologically, except for altitude, 
the territory of the rim and that of the floor of the valley is very 
much the same — that is, there is no character or condition of the 
country along the rim that cannot be matched somewhere on the floor 
of the valley, and yet the personnel of the bird population is not 
the same. 

About Glacier Point there are sunny chaparral-covered slopes and 
open forest of mixed pines and firs. Climbing toward Sentinel Some 
the Pohono Trail leads through a dense wood with the rod fir (Abies mag-
nifica) the dominant tree. Here there is little or no underbrush. The 
slopes of Sentinel Dome are covered with manzanita and other lov/-grov;ing 
shrubs, while the summit of the dome, with but a few scattered Jeffrey 
pines, is almost bare of vegetation. 

Beyond Sentinel Done the trail again leads through the woods; 
there i3 a gro~e of tamrac pines (Pinus murrayana) bordering a meadow, 
a stream is crossed and there are flowery openings in the wood. At 
Taft Point the trail cones out to the brink to overlook the Valley — 
a good olace to see swifts and swallows. Now the trail leads through 
more chaparral, enters a rather open wood, and drops down to Bridalveil 
Creek. Leaving the creek the trail winds through a tamrac wood, skirts 
a lush meadow and crosses an arid slope of granite sand. Strangely 
enough, this island of sand is surrounded by a lusty wood., and strange, 
too, Oxytheca spergulina is the only plant that has gained foothold, on 
the sandy waste, and not; blooming it spreads a lovely veil across the 
sand. 

The trail winds along through woods, small brooks are crossed, 
and occasionally there are stretches of chaparral when the trail cones 
out to some point overlooking the valley. Then cones Meadowbrook with 
its cool, lush growth of moisture-loving plants and shrubs. Leaving 
Meadowbrook the character of the country changes and soon we pitch down 
hill toward Inspiration Point on the ".'awona Road, Thickets of cherry, 
rhamnua, oak, hazel, castanis, nuttall willow, ceanothus, and manzanita 
form the undergrowth. Jeffrey and sugar pines dominate the forest 
growth. 

by 
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The last two miles of trail, from Inspiration Point to tho 
floor of the Valley, traverse a district almost Upper Sonoran in 
character. All in all, the character of the country and the scen
ery is joyously diversified along the Pohono Trail — a most satis
factory all-day trip in which to enjoy the birds, the flowers, and 
the wonderful forests. 



BIRDS OF THE POHONQ TR-i.IL, 

August 30, 1927. 

MOUNTAIN OJJAIL Three times along the trail we started up a family 
of quail. All the young were developed and able to fly. 

SIERRA GROUSE An old hen near the hotel was the only grouse en
countered. Strange we should have seen only one bird as 
always before, winter or summer, we have found grouse com
mon about Glacier Point. 

COOPER RA.IC A single bird seen near the hotel. 

GOLDEN E^GLE * A lone bird seen sailing above Illilouette Caynon; 
no doubt, of the pair we often see from the floor of the 
Valley. 

HAIRY ',,'OODPECXER Seen at many points along the trail. Perhaps, a 
dozen noted during the day. 

'..BITE-HEADED '..'00DP3CKER , Noted but twice during the day, 

RED-BREASTED 3..VPSUCKER A single male bird seen working ion a 
Tamrac pine. 

UIIIiIAMSON SAAPSUCKER A family group seen in the tamrac pines 
near Sentinel Dome. 

FILEATED V.'OODPECKSR A single bird noted. 

RED SHAFTED FLICKER Found at many points along the trail; 
perhaps a dozer* all told. 

UHITS-THRC .PAD SHIFT From Taft Point a single bird was seen 
sailing out over the Valley. 

CALLIOPE IXAldlTGBIED A lone male noted near Sentinel Dome and 
another toward the end of the trip. 

UOOD PS".7EE Twice noted during the day. 

DRIGET FLYCATCHER A number of flycatchers were seen that 
we took to be the "/rights, 

H-'MIOND FLYCATCHER It is hard to tell the little flycatcher 
anart, but we thought the Hammond about as common as the 
"..'right. 
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BIDE FBOiTTdD JAY Rather common about the hotel, occasionally 
noted along the trail, but not nearly so numerous as 
on the floor of the Valley. 

EVENING GROSBEAK A flock of six noted, 

CALIFORNIA FDRPIE FINCH Two birds notecl near the hotel. 

CASSLN ILJRPLE FINCH Several times along the trail one or two 
birds were seen. 

SIERRA JUNCO Strangely sparse for one of the most common 

birds of the park. Noted only five tines. 

LINCOLN SPARROW A pair noted bathing in a little pool. 

FOX SPARROW' Not numerous, but occasionally seen when 
passing through the chaparral districts. 

SACRAMENTO TOWHEE Noted near the hotel and again near Inspira
tion Point, 

GREEN TAILED TOWHEE A pair seen picking up crumbs in front of the 
hotel; and again a pair was seen bathing in a little pool. 

US3TERN TANAGER A single bird noted on two occasions. 

WARBLING VIREO Twice we had a close-up view of this vireo. 

CASSIN VIREO Noted frequently along the trail. Birds 
still singing, ifnsong it may be called. 

BUTTON VIREO Several tines we had a good view of one of 
these birds. They were also singing. 

CAIMIVERAS WARBLER By far the most common warbler. Numbers were 
encountered at every little rill, and always with them were 
other kinds of warblers. 

LUTESCENT WARBLER Each little brook that ve passed had its 
quota of one or two warblers. 

AUDUBON WARBLER Noted occasionally. Most likely to be seen 
in the open forest, but a flock of a dozen was seen flying 
over the bald top of Sentinel Dome, in company with a flock 
of Western Bluebirds. 

BLACK-THROATED GRAY WARBLER Always a few representatives in the warbler 
bands that rrere gathered about the willowfringed brooks. 
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HERMIT WARBLER Two handsome male birds seen about one of 
the popular bathing places. 

TOLMIE WARBLER Fairly common in the chaparral, but only one 
noted in the cool thickets with the other kinds of warblers. 
In the Yosemite Valley we associate the Tolmie with the 
azalias and ferns; here he was found on the warm slopes. 

PILEOlEdlBD WARBLER Sparsely represented in the cool thickets 
where gathered the other warblers. 

CANYON Y/REN Noted until we were nearing the Valley. 

HOUSE V/REN Frequently noted during the day. 

WESTERN WINTER Y/REN A 3ingle bird noted. 

SIERRA CREEPER Found all along the trail, but not so 
common as on the floor of the Valley. 

SLEtroER-BTT.T.ET) NUTHATCH The most common nuthatch. Noted every half 
mile or so along the trail. 

RED-BRExiSTED NUTHATCH We frequently heard his chanting voice coming 
from the tall conifers. 

PIGMY NUTBATCH A small flock encountered in the Red Fir forest 
above Glacier Point. 

MOUNTAIN CHICKADEE The most common bird along the trail. 

GOIDai-CROV/NED KTNGLST Small flocks encountered in the heavy forests 
on several occasions. 

EUBY-CRObirED KBIGLET Single individuals noted on three occasions. 

WESTERN GNATCATCHBR Individuals noted every half mile or so the 
first twelve miles of the walk. 

RUSSET-BACKED THRUSH Four birds noted during the day. 

YJESTERN ROBIN Next to Chickadee the most common bird. 

WESTERN BLUEBIRD A flock of twenty at Sentinel Dome. 

(A total of 49 species) 



TES HIGH CpyiflBY HIKE 

by Dorr G. Yeager 
with notes by Robt. Hayes 

Approved: G. ?. Russell 

The High Country Hike is probably the nost thrilling thing we 
offer in all our Educational Y'ork. "There else in the world is an 
organization offering to guide parties free of charge through seven 
days of mountain wonderland? 'There else in the world are people 
able to obtain a week of purple sunsets over snow-capped rugged 
peaks? V.here tramp shady trails through deep canyons where mountain 
rivers rush and dash themselves into the white foan of waterfalls and 
cascades? 'There may they traverse miles of glaciated granite at the 
top of the world? Surely we nay say that no place exists where one 
may enjoy such scenic grandeur, touch Nature in so many varied moods, 
and "grow bigger in the bigness of it all" as here in the beauties 
of the High Sierra. 

The equipment for the High Sierra trip varies with the individual. 
I find that the less the equipment, the more the real pleasure. Too 
many people load themselves down with unnecessary articles and thus 
hamper their own progress and make going needlessly hard. I am making 
below a list of what I consider necessary articles for the seven days: 

1 sweater or coat 1 roll of adhesive tape 
1 extra pair wool socks first aid kit 
1 extra shirt 1 change of underwear, 
1 small bottle mosquito oil Hikers Camps Bulletin, (Yos. 
necessary toilet articles Hat. Hist. Assn.) 

Camera, fishing equipment, string, knife, topographic map etc. are 
all handy things to have along but are not essential to the success 
of the trip. 

As to clothing: I find that the High Country Hike calls for a 
low cut hiking boot in preference to ordinary shoes or tennis shoes. 
However, this is simply a matter of opinion and plenty of experienced 
hikers prefer 3hoes to boots. 'Jhatevor is worn, be sure that the soles 
are in good condition as the trail is long and rocky in places, and un
less the footgear is in good shape, it is liable to cause trouble be
fore the end of the week. I find wool shirts best because they take 
up moisture better then cotton ones. Socks also should be wool, The 
trousers are largely a matter of preference. Some prefer corduroy 
and some simply cotton "O.D.'s". 
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The people making the trip are to be together a week on the 
trail. Before the end >of that time, they will become well "acquainted 
with each other. There is something about a trip through mountainous 
country; some unknown power that seems to bind people together. I 
find it best, therefore, to get them acquainted as soon as possible. 
It is a good idea to have each introduce himself in turn before leav
ing "nappy Isles. In this way they do not feel that they are starting 
out on a hike with strangers. 

Another common mistake is to give the crowd too much material 
the first day. There are, of course, certain things, such as Ineense 
Cedar and Douglas Fir, that one must cover before he gets above their 
zone, but do not try to cram too much knowledge into the first day's 
hike. You are out seven days, and you have plenty of tine. 

There have been difficulties in obtaining accommodations due to 
negligence on the part of the Curry office, and in order to make sure 
of accommodations it is best to order them from Curry and also check 
up on them by phone yourself. 
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Trail Descriptions and Directions 

(The article on the Little Yosemite trip by G, C. Ruble 
in this manual gives much historical information on the 
first part of this route) 

Grossing the cement bridge at Happy Isles the trail winds up the 
east side of the river for 3/4 of a mile when it swings suddently to 
the right and crosses the river. Ju3t before the "bridge is reached, 
a nice view of Illilouette Falls is obtainable on the right. The 
bridge, gives a fine view upstream of Vernal Falls (317 ft.). Across 
the Canyon at this point Glacier Point Hotel is visible. A little 
beyond this bridge the trail forks. The right fork goes higher, being 
followed by horses, and the left being shorter. I usually take the left 
trail for.this reason, and because the crowd usually votes for it, The 
lower or Mist Trail follows the river to the foot of the falls and then 
climbs abruptly to the top. Emerald Pool, a beautifully blue glaciated 
pool in the river, and the Silver Apron, where the stream thins out 
over a wide granite sweep, are seen to the left as we approach the falls. 
A beautiful rainbow can usually be seen as the party is about half way 
over the Mist Trail. At the foot of the falls the trail climbs abruptly 
to the top, disclosing beautiful examples of glaciated granite polish 
on the smooth slope of the south bank, A telephone is located at this 
point for public use. From Vernal Falls the trail follows the river, 
eventually crossing it and zigzags its way up the north side to the top 
of the ridge. Herema sign points to Little Yosemito, However, another 
trail strikes right toward the river which leads to the top of Nevada 
Falls, (594 ft.) which has been on our right as we climbed the ridge. 
This trail to the top of the falls is only about four hundred yards 
long and level. 3y all means take the parti' there because some fine 
examples of glacial polish nay be seen. The bridge at the top conducts 
one to the "eleven mile trail" to Glacier Point. Retrace your steps to 
the Little Yosemite sign and continue. Another phone is located at the 
sign, if need for one arises. The trail now climbs abruptly over a low 
ridge and then drops into Little Yosemite Valley. This valley, cut by 
water and ice, is a minature Yosemite in the truest sense of the word. 
Minature domes and walls, points, and waterfalls make one feel that he 
is in a fairyland of the true Yosemite, The trail winds through clumps 
of lodgepole and aspen over the level floor of the valley, until in less 
than a mile Little Yosemite High Sierra Camp is sighted through the trees 
ahead. 

This camp is situated on Sunrise Creek, close to the north v/all 
of the valley. The camp is small, but accommodations are good, and the 
additional attraction of Lost Valley makes it a most desirable place for 
the first stop. The site of an old Indian village is not far away,, and 
within 50 yards' walk to the west a small mortar rock may be seen.. 
However, notv.'ithstanding these added attractions many guides believe in 
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going straight on to Merced Lake the first day. 

Lost Valley is reached by a trail leading across the creek at 
the camp .and running up the valley for some three and a half miles. 
It follows the river through deep wooded spots v;here the sun seeras 
never to penetrate. Up over shining glacial polish on granite, across 
old lake bottoms, through forests of lodgepole, sugar and Jeffrey Pine 
goes the trail penetrating farther and farther into the region of Lost 
Valley. About a third of the way our trail passes an old cabin on the 
right hand side. This relic of earlier days is interesting because it 
was built by the b'ashburn Brothers during their active days in this re
gion. About two miles from Camp the river forms a ninature 'Taterwheel 
Falls, somewhat similar to the real waterwheel falls near Glen Aulin 
Camp. Here the river, spreading over a wide steep stretch of glaciated 
granite, gains momentum, for 200 feet and then sudclently striking a pro
truding rock turns a back flip showering diamond drops and sparkling 
water for many feet, Thence it goes down the slope again into a deep 
mystic pool where lurk groat European and Rainbow trout. 

Further on and to the left on the side of Sugar Loaf Done is pro
bably the best example of glacial polish yet encountered on the trip. 
So the trail wind3 on and on into increasingly dense timber until one 
at last finds himself in the heart of a beautiful, heavy stand of sugar 
pine with bracken fern carpeting the ground while the river 50 yards 
to the right chants its coasoless tunes to the wilderness. Truly a 
"lost valley" standing today as it stood 500 years ago, untouched and 
untainted by human hands. 

The trail from Little Yosenite High Sierra Camp to Merced Lake, 
climbs the north walls of the valley. After one and half miles of 
climbing we cone to the junction where tho Half Done and Cloud's 
Rost Trail turns left. The Merced Lake Trail turns right. Two miles 
beyond this junction the Sunrise Trail to Tuolumne Meadows branches 
left. Beyond this point tho Merced Lake Trail passes through most 
interesting open granite country. This second day is probably one 
of the hardest encountered on the entire trip. During the morning a 
climb of 2,000 feet is made. The long stretches of open granite 
country are hot, and going is apt to be slow. From these open stretches 
wonderful views are obtained of the country through which the trail has 
passed. Half Dome stands like a great sentinel at the entrance to 
Little Yosenite Valley, which lies in panorama below. The Clark Range 
can be easily seen from these high vantage points. Scattered and 
gnarled Jeffrey Tines and bestern Juniper, dotting the high, wind
swept granite "add much to the beauty of the unique landscapes. 
Descending from this region of unbroken views, the trail parallels 
the river, which here roars through a succession of rapids and cascades'.' 
From an 8,000 foot altitude the trail drops gradually to a 7,400 foot 
level and then suddenly, by a series of switchbacks we find ourselves 
at 6,800 feet. From here on the trail descends gradually through sugar 
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pine, Jeffrey pine, white and red fir to 6.500 feet. A short clir.b 
of 200 feet, and Merced Lake is seen glistening in the afternoon sun
shine. This beautiful little lake occupies a granite basin cut by ice 
during the glacial epoch. It nestles securely in the valley with high 
cliffs rising on two sides and the Merced River roaring through a ser
ies of cascades from its lower end. Just before we cone to the lake 
the trail winds through a beautiful grove of aspen, and the narks of 
bear claws are to be seen on the trunks. 

Merced Lake High Sierra Camp i3 admirably situated at the upper 
end of the lake in a shelter of pines and aspen. Two rows of tents 
with a carp fire between, and at the far end the dining hall, office, 
showers, and so forth make it one of the most enjoyable stops on the 
entire trip. 

This country is a haven for fishermen, and v/ashburn Lake, three 
miles distant, gives one access to some of the finest fishing in Yose-
nite National Park. The trail to Y.'ashburn Lake passes the corrals and 
barns, over the granite ridge which fronts the camp, across the McGlure 
Fork of the Merced on a log, and then to the Merced Lake Ranger Station. 
Here the trail forks. The left fork goes to the Isberg Pass Trail, a 
mile distant, and the right goes to b'ashburn Lake. The latter trail 
is especially interesting for the lupine, little leopard lilies, and a 
great number of other species hitherto unseen, which grow in the deep 
shade at the side of the trail. Halfway to the lake, the trail crosses 
a series of small soda springs. This water is charged with carbon 
dioxide (C02) and gives us soda water of carbonic acid (H2G03).A..short 
climb brings us to Nashburn Lake, 7,200 feet above the sea. Here fish
ing is excellent, and a delightful half day can be spent by the entire 
party if tine permits. 

The morning of the third day brings a decision which must be made. 
"The traveler may choose between the well-constructed Babcock Lake Trail, 
which parallels Fletcher Creek, or the longer, more difficult, and more 
spectacular Vogelsang Pass Trail.'1 Nearly every trip which is conducted 
by a Nature Guide chooses the latter trail. Its beauty is unparalled as 
it winds its way around lakes, through mountain meadows painted with 
spring and summer flowers, through deep forests, along rushing, cascad
ing streams, and finally as an ultra-climax high up over the great 
Vogelsang Pass 10,500 feet above the sea level. I advise by all means 
taking this trail, but for those who wish an easier route, I will give 
an account of both trails. The first account, the Babcock-Lake Trail, 
is from notes kept by Mr. Robert ?. Hays on his trip in 1927. 

:,It was with considerable effort that out party left the beautiful 
Merced Lake and the fine High Sierra Camp nestling in the trees. For 
here we had found such comfortable quarters, had been received, and sent 
away in such a cordial spirit, that we were doubtful if we vfould find 
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as nice a place anywhere. Yet we had heard of the famous Boothe 
Lake resting at 10,000 feet elevation, right on the top of the 
Cathedral Range — and also of the mosquitoes. 

We were told about the climb which took us up 2,900 feet by way 
of the Babcock Lake Trail and some 3,900 feet by way of the Vogelsang 
Pass Trail; so because of heavy equipment carried by the photographers 
we decided to take the lower and easier way. As we picked up our 
lunches and knapsacks to start out; Mr. Lloyd Shot some movies of the 
farewell; Which were to be used in Nature Guide work in the valley. 
The climb was quite steep for the first hour, and when we saw the 
sign telling of the trail leading over Vogelsang, we were not at all 
sorry to pass that additional thousand feet up, yet we knew something 
of the grand scenery which we would miss. 

Very shortly, we came to the McClure Fork and, after crossing 
the stream, stopped for lunch. Here were patches of entirely different 
flowering plants and great beds of lupines, senecio, leopard lilies, 
and now and then we would see a fine Mariposa lily. The trail led 
from here up a good, steep pitch where we soon found we were on the 
cascades of Fletcher Creek. A great expanse of rapids some half a 
mile long is followed here by the trail, and we enjoyed this part of 
the hike tremendously because we were getting up high enough to find 
cool breezes, see gorgeous ranges ahead, and looking across the region 
of Merced Lake could see the great Clark Range with the snow hanging 
in cirques on the north side. A short distance on to the left of the 
trail, a sign points to Babcock Lake, which is a short distance off 
the main trail. This lake is a jewel of sparkling show water, just 
off the main trail,and through a lodge-pole-fringed meadow some three 
eights of a mile. Here we saw our first purple heather, which was 
growing in abundance along the margin of the shore where the large 
Rainbows lurked in search of insects. The summer activities of these 
same insects had carried them over beds of as fine flowers as grow. 
Here again we paused in stark astonishment that there could be such 
unequaled beauty, and we drew away hesitantly. Returning to the main 
trail, we sallied forth, hoping that Boothe Lake would come up to our 
expectations, both as to fishing conditions, beauty, and a place to 
find convenient accommodations. 

About a mile from our destination we saw a sign "Lake Emerick", 
pointing back to our left, and would have gone to find another glacial 
tarn, very similar to Babcock Lake in history and setting, but we were 
carried on rather hurriedly as we did not wish to get into camp too 
late. In less than half an hour we got the treat of this day's hike, 
for when we reached the top of the climb, we came out on a great flat 
expanse of meadow filled with gaily colored alpine flowers and great 
masses of broken and badly weathered granite with tops extending up 
on both sides of the meadow. In this meadow Fletcher Creek meanders 
in solemn dignity while its waters are churned occasionally by the 
rapid action of golden trout which abound in it. These have been 
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planted in Fletcher Lakes and 3eem to be waiting to satisfy the .angler. 
After about 2g- or 3 miles of very easy grade up this creek, one is greeted, 
by the magnificent view of Boothe Lake and the smoke from the mess tent, 
telling of the fine dinner awaiting.:' 

For the benefit of those who desire the higher climb and the more 
beautiful grandeur of the High Sierra, I will give a 3hort account of 
the other route from Merced Lake to Boothe Lake over Vegelsang Pass. 

From Merced Lake we follow the V/ashburn Lake Trail as far as the 
fork at the Hanger Station a mile from camp. Taking the left fork, 
the trail climbs abruptly for 1,100 feet to where the Babcock Trail 
cuts to the left. Continuing on the right hand trail, we climb another 
600 feet to the junction of the Isberg and Vogelsang Pass Trails. From 
this junction the trail follows along ridges at an altitude of between 
9,500 and. 10,000 feet, keeping the McClure Fork on the left, 'finding 
along shady ridges and canyons, always within sound of the rushing water, 
the trail eventually drops into a beautiful mountain valley, where the 
McClure Fork breaks up into several minor streams. Flowers are abundant 
in this alpine meadow, and the beauty, being surrounded by high granite 
walls on three sides, make it seem a little world of its own. Ahead and 
above tower the granite walls with a nithe. through which the trail passes, 
the beautiful and far-famed Vogelsang Pass. Across the meadow the trail 
winds and then dies out in a luxuriant growth of grass and wild flowers. 
Here it is best to ci"oss the stream at once. There is no bridge, and 
many parties waste time going down stream, looking for a bridge or a 
ford, but there is neither, and it is best to plunge in and cross at 
once. The trail is readily picked up on the other side by blazes on the 
trees. A short climb to the next ridge gives us a new meadow and a nice 
view of the one just crossed, with the streams meandering through it. 
Through the new meadow and around a small lake the trail goes, and then 
by a series of switchbacks we climb up and up. As we mount higher and 
higher, lakes spring into view across the valley as if by magic. First 
Bernice Lake, then a large unnamed lake, and a series of smaller ones, 
all unnamed, and each a little gem of blue in itself, perched on its 
own high rocky ledge. As we climb, a noticable change is noted in the 
vegetation. Mountain Forget-me-nots are plentiful, as are 3tunted Indian 
paint brush and prickly phlox. !7e mount into a new world, where the 
cony and Sierra purple finch reign supreme.. Higher and nearer runs the 
trail toward, the little niche which we saw from the meadow far below. 
And then, as if by magic, we find ourselves in a large ''IP shaped pass, 
which even in the month of July is filled with snow. The great Vogelsang 
Pass, 10,500 feet above the sea, passageway for wind, clouds, and men. 
This is the highest point reached on the trip, and from here probably the 
most magnificent views are obtained from any point on the trail. Down 
through the pass, slicing and crunching through the snow fields which 
lie ihatheosass and persist well down the other side, runs the trail. 
A beautiful example of a glacial circue is seen at the left, and abave 
it, towering li :e a mighty sentinel above all its surroundings, is 
Vogelsang Leak, whose top pierces the clouds. Tie trail 4s very 
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indistinct here, because it is usually covered with snow, but a huge 
"duck" built to the left and down the slope gives us the clue, and in, 
half a mile we are on the trail again, plunging down a wet slope, 
through patches of alpine flowers, which follow the receding snow. The 
snow during the first part of the summer lies thickly on this slope and 
makes this portion of the trail one of the most difficult to follow. 
However, one cannot go wrong if he hits for Vegelsang Lake, which lies 
at the foot of the pass, circles it from left to right, and eventually 
picks up the trail on the other side. From here on, going is simply a 
matter of spotting "ducks" and going from one to the other. Across 
small mountain meadows, rich with wild flowers, over small glacial 
moraines, and across more mountain meadows, until at last one sees the 
sparkling waters of Soothe Lake and the white tops of half a dozen tents, 
nestling at the foot of the overhanging granite wall. There are several 
cross-cut trails at this point, all arriving at the lake and no special 
heed need be taken as to the one followed. However, after leaving this 
point and cutting down toward the lake, one crosses a good trail running 
at right angles to his path. Do not take this trail, thinking it will 
get you down in an easier manner. This is the Babcock Trail running 
from Merced Lake to Tuolumne Meadows. Just below lies the "heather 
bordered, cliff enclosed Boothe Lake. *** It should be understood that 
this camp is on the very back bone of the Cathedral Range, which extends 
for miles both east and west. The many little-visited wonders of these 
summits will induce any lover of the high places to remain longer than 
first plans claimed." 

At the beginning of this article, it will be noted that I mentioned, 
among other things to be taken on the trip, "a small bottle mosquito oil". 
Boothe Lake is surrounded by marshy bog, kept constantly wet by melting 
snow, and the snow mosquito breeds here in great numbers. If a fair wind 
is blowing over the lake, they bother very little, but for an hour or 
two before dinner on a quiet day they make life miserable. However, they 
usually disappear as night closes over the lake, and one is assured of a 
good sleep on the shore of this little lake, 10,000 feet above the sea. 

The following morning we resume our journey and climb the ridge 
down which we came the afternoon before, until we come to the Babcock 
Lake Trail, 200 yards up the slope. Turning to the left, (See Hikers 
Camps Bull, for possibilities using Evelyn Lake Trail) the trip is 
through a series of mountain meadows, bordered: by forests of lodgepole 
pine. This day's trip to Tuolumne Meadows is the easiest of the week. 
Nine and a half miles in length, on an easy down grade, makes this an 
easy half day's hike with a hot lunch awaiting at Tuolumne Meadows High 
Sierra Camp. This does away with carrying a lunch during the morning. 
However, if more time is desired, good fishing is obtained toward the 
end of the trip, especially in the^Lyell Fork, About three miles from 
Tuolumne Meadows the trail forks. The right fork goes up the creek to 
Mt. Lyell, and the left follows down the creek. One has two choices at 
this point. Either follow down Rafferty Creek one-half a mile to where 
a log crosses the stream, cross here, and follow the trail through the 
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meadow and through the timber to the camp; or follow the creek down 
two or three miles to where the road crosses, and follow the road to 
the Camp. The latter course is several miles longer but avoids the 
danger of becoming confused among the neadows and streams below the 
camp. 

Tuolumne Meadows Lodge and High Sierra Camp is situated on the 
Tioga Road one-fourth of a mile beyond Soda Springs Ranger Station. 
It is the largest of the High Sierra Camps and accommodations are ex
cellent. 

A beautiful side trip after dinner is Lambert Dome. From this 
point, a good view of the surrounding country is obtainable, and the 
exquisite purple of the sunset over the peaks is a sight which will 
linger longer after the trip is complete and the people are in canyons 
of brick instead of granite, The round trip is easily made in two hours 
by following the Tioga Road to the Ranger Station and cutting straight 
up the hill to the right. Circle the Dome and climb it on the right 
but do not attempt to scale it from the left, as the rocks are slippery 
and dangerous. 

If an extra day can be spent, Tuolumne Meadows is an excellent 
place from which to start on a trip up Mt. Dana (13,050). The following 
is taken from Mo*. Hay's notes: 

"Five of us were driven up the Tioga Road about 4g- miles to the 
Mono Lake Trail where we embarked for the best part of our outing. He 
soon hit Gibbs Creek, which led us up between Mt. Gibbs and Mt. Dana 
over a beautiful flat saddle back. Here we saw many alpine flowers 
and soon got .above timber line, where we found white columbines growing 
in beautiful clumps along protected spots. Here was heard the whistle 
of the Sierra Marmot, a large form belonging to the squirrel family, 
The most flowers found on the whole trip were on the slopes of Dana 
above the timberline. The last trees to be seen were scrubby white 
Barked Pine and dwarf willows. Small flowering plants were everywhere 
to be found as long as there was soil. Very soon we started to leave 
the pass between the two peaks and began a long climb over broken granite 
and slate up the steep side of Mt, Dana. After many rests and some tak
ing of pictures we arrived at the top, where we were greeted with a most 
wonderful panorama of the whole country. Mono Lake, to the northwest 
was very spectacular, and through the cloudy horizon could be seen a 
great many volcanic cones. He counted eighteen large lakes and could 
see sprinkled here and there dozens of smaller bodies of water. There 
was a great deal of snow on the mountains to the south, and here was our 
first real view of Lyell and McClure Glaciers. Up toward Black Top were 
five lakes at different elevations, and we surmised that the highest ones 
were the frozen ones Mr. Harwell referred to when telling of finding a 
dead Rosy Finch along the shore, we saw in the distance a few of these 
interesting birds, but they were wary of our approach; so we did not study 
them for very long. There were many insects in the snow and on the rocks, 
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seen, during our ascent. Large grasshoppers were very common, and we 
saw sparrow hawks flying way up on the higher reaches of the mountain. 
A swiftly moving humming bird whizzed past our heads just after we started 
down the side of the peak, we chose to go down on the northwest flank 
of the mountain, as that looked better and took us closer to the trail. 
About two hours' time was taken in getting back to the road after the 
climb of what looked to be the top of the world. Before getting back to 
the road, several stops were made to take nails from the heels of boots, 
as the rough rocks had worn our shoes pretty thin. We got to the car 
about 4:00 p.m. and enjoyed a hot shower when we arrived im camp." 

In traveling from Tuolumne Meadows to Tenaya Lake, the hiker has two 
routes. If time permits, he nay go via Glen Aulin and baterwheel Falls, 
a distance of 12.5 miles with a stiff climb. If this trail is taken, I 
should advise that an overnight stop be made at Glen Aulin, and two days 
taken to reach Tenaya Lake early and spend an afternoon fishing or lolling 
on the white sand. It is but an easy morning hike via the Tioga Road to 
Tenaya. If Y.'aterwheel Falls is chosen, it must be remembered that they 
are at their best early in the summer and by August they have lost much 
of their beauty. 

Quoting again from Mr. HayS' notes concerning the Glen Aulin Trail: 
"The trail leading to Glen Aulin branches off the Tioga Road about one 
mile below the Ranger Station just before the road crosses the bridge 
over the Tuolumne River. Here you see standing up on a flat some 50 
to 75 feet above the road on the right a very permanently constructed 
building made of stone, which is the Sierra Club Lodge and the best 
Soda Springs are enclosed in a log structure with a sign, "Public 'Welcome" 
Sierra Club," Here is a good place to make a lemon drink, as the water 
is excellent, and sugar and lemons are easily obtained at the store at 
Tuolumne Meadows. Right from thisnspot a very grand view of Cathedral 
Peak, Echo Peak, and Unicorn Peak is obtainable, and at this place, also, 
the trail leaves the river for about a rile, as it winds over a meadow. 
Here Pine Grosbeaks are commonly seen, and many bluebirds and robins are 
seen feeding. Very soon the trail comes to the river, where the granite 
is exceedingly bare and broken. Lodgepole forests are being killed by 
the "needle miner", and in many places slender blue green hemlocks are 
coming in to take their place. The Tuolumne River starts to drop over 
great slabs of granite, and here starts a series of beautiful falls, 
pools of crystal water and much-white foam. Trout fishing is always 
good here, but for the larger fish one should go down the river several 
miles below the Uaterwheel Falls. After dropping some 800 to 1000 feet, 
the Glen Aulin High Sierra Camp is seen at the foot of the White Cascades, 
which make a great emerald pool of bubling water full of small Rainbow 
trout. The trail to b'aterwheel Falls leads on down the river about three 
and a half miles, past the California Falls, LeConte Falls and then to a 
series of beautiful falls with the water rushing over mighty slabs of 
smooth granite. These falls are formed by depressions in the shoots where 
the force of the water sends it up in the air to a considerable height, 
and in falling gives the impression of water going over a series of wheels 
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The pull hack up to the camp is a pretty stiff one, and the student of 
flowers will find his paradise in this region, as they are found in rich 
profusion all along the many small streams which are found joining the 
Tuolumne, The next morning's hike to Tenaya Lake is up over a small 
mountain and down the other side to Tenaya Lake." Mention McGee Lake. 

Those who wish to go directly to Tenaya Lake from Tuolumne Meadows 
without, taking the trip to Glen Aulin can go via the Tioga Road, a dis
tance of 10.5 miles. The road is wide, and the traveling is good. A 
short distance past Tuolumne Meadows Ranger Station one encounters the 
first of the Soda Springs. The springs are small, and the water is not 
so good, but following the road for another mile, one at last comes to 
the trail which Mr. Hays speaks of in his trip to Glen Aulin. After 
passing this trail, the road crosses a bridge over the Tuolumne River 
and wanders across the beautiful and extensive Meadows, plunging at 
last into a forest of lodgepole and fir. with the exception of a steep 
hill, two miles from Tenaya Lake,the going is easy, being either on the 
level or slightly downgrade. From the top of this grade, the road takes 
a long gentle slope down to the lake which may be seen as we begin to 
descend. Following the road, we soon came to a road camp on the left. 
Here it is best to leave the road and head directly for the lake, Cross
ing a meadow of marsh grass. Abruptly, we leave the meadow, wander 
through a clump of trees, and stand on the white sand beach of Tenaya, 
"Lake of the Shining Rocks". At this point I will again quote Mr. Russell 
from Bulletin #1, "The Hikers' Camps"" "At Lake Tenaya glacial pave
ments may be seen at their best. Entire acres of this brilliant, gleam
ing polish awaken the ?;onder and admiration of every lover of the high 
trails. The Indians were so impressed with their mysterious beauty that 
they named the lake Fy-we-ack, the Lake of the Shining Rocks. The pres
sure exerted by the ice in producing the polish must have been tremen
dous. It has been estimated at more than 100 tons to the square foot. 
In places the smooth, undulating granite surfaces are marked with deep 
grooves and striae, cut by the moving boulders frozen into the river 
of ice and brought into contact with the surface below. Erratic boulders 
are seen scattered in profusion over the glacial pavements or nicely poised 
on the rounded summits of the ice carved domes. As the ice withered in 
the changing climate, they settled slowly into the disintegrating mass 
and found resting places where we now see them. 

"Tenaya receives its name from the chief of the tribe of Indians 
that occupied the region when Yosemite Valley was discovered. It was at 
this lake that in May, 1851, Capt. Boling and his men captured Tenaya and 
his band after a chase through ten feet of snow. Chief Tenaya, when in
formed that the lake had been named for him, declared that "it aready 
has a name; we call it Py-we-ack". Jhen it was explained to him that it 
wa3 to be named Tenaya because it was upon its shores that his people 
had been made captives, never to return to it to live, he found small 
consolation dor the grief of losing his territory." 
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Tenaya Lake abounds with trout, especially at the far end away 
from the High Sierra Camp. It is an unusual fisherman who makes a good 
catch there, however. A nice walk for the afternoon is to completely 
circle it, coming back along the Tioga Road. Boats may be obtained at 
the rate of 25^ an hour, and much enjoyment may be had in rowing out into 
the glass-like surface of the lake during sunset, most beautiful of all 
mountain hours. 

On this last night in camp, around the camp-fire it may be a good 
idea to hold something cf an examination over the things which have been 
learned during the past week. I find they have great fun in trying to 
catch each other on certain questions. This reviews the subject and shows 
then that they have been assimilating knowledge as well as seeing country. 

The hike the following morning is both long and short. Long because 
it covers 14.5 miles of trail and short because it is the last day the 
group will enjoy together. By this time the party is securely cemented 
by a friendship which cones only from days on the trail together. 

The way to Yosemite Valley follows down the Tioga Road for some three 
miles. "The first trail branching left from the road is the Forsyth Trail 
to Little Yosemite. Ours is the second trail and intersects the road a 
short distance beyond the Forsyth Trail. V.'e cross the meadow and the park 
like forest below the lake and pass a beautiful little unnamed lake. Be
yond this we climb to the crest of a long, open ridge and look into the 
deep chasm of the almost inaccessible and little known Tenaya Canyon. 
as we descend again, we pass close to Hidden Lake, but unless a detour is 
made* we do not see it. About two miles beyond this lake is Ten Mile 
Meadov;, in which the flower lover will linger. 

From here we climb 650 feet to the source of one of the branches of 
Snow Creek. A 1500 foot descent by many zigzags brings us to Snow Creek 
and three hundred yards beyond the North Dome Trail turns right from our 
path. lie turn left and follow down Snow Creek. Suddenly we emerge on 
the rim of the canyon between Mt. "Catkins and Basket Dome. Then follows 
an abrupt descent of 2 500 feet by 108 switchbacks to the bottom of Tenaya 
Canyon." Many of the parties have seen rattlers along this trail, and if 
the crowd keeps a good lookout, it may be fortunate enough to spot one. 
Beautiful views of Half Dome can be obtained from the switchbacks. Upon 
reaching the floor of Tenaya Canypn, the trail turns right through a 
"dense forest of oak, laurel, pine, and cedar", and in a short time we 
find ourselves at Mirror Lake, one and a half miles by road from Camp 
Curry and three from Yosemite Village. 

And so the trip through the high country ends. There is a certain 
sweet sorrow about bidding friends of fee trail "farewell", A type of 
friendship born only of trail travel sarings up during those seven days. 
V/e part, each experiencing within himself a richer, fuller meaning of 
'Life and Nature. Each goes his own way realizing that "none is so rich 
as he who has lived one mountain day". 
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by 

Enid Michael 

The special bird walks start from the Sentinel Hotel on Wednesday 
mornings and from the Museum on Friday mornings. Both of the bird trips 
start some distance from the center of population. It is true that these 
trips are announced at the camps, and it is also true that there are 
printed notices posted about the park, but, the starting point being 
somewhat out of the way, they are attended by but a few people who have 
not some special interest in birds, and really, this is as it should be, 
for a Nature Guide cannot stalk birds when followed by a mob. 

During the 1927 season the average number attending these ornitho
logical field trips was perhaps twenty. On two occasions the party con
sisted of three visitors and the Nature Guide, but, on the other hand, 
one Wednesday morning Dr. Bryant led afield a crowd of almost one hun
dred. Realizing that birds could not be sought out when followed by 
such a crowd as this, Dr. Bryant walked leisurely along, taking such 
birds as came his way and stopping now and then to give interesting 
and instructive talks on the habits, the structure, the flight, the 
migrations, and the nesting activities of such birds as exposed them
selves to view, I do not know, but perhaps this may be the ideal way 
to take a bird walk. In this Nature Guide work there is always the 
question whether it is;: best to give a little to the many or much to the 
few. On these special bird trips it seems to .me best that the party 
should consist of just a few bird students. 

These special bird walks, whether from the Sentinel Hotel or from 
the Museum, covered territory which offered similar situations and con
ditions. There were bits of meadow, open oak groves, a dark coniferous 
wood, a stretch of stream-side with its cool thickets, and the river 
with its gravel bars. On the walk from the Museum there was the added 
attraction of the orchard, which furnished many a rare treat when cherries 
were ripe. The nost notable birds found at the cherry tree were the 
Cedar Uaxwlngs. They are very handsome birds and, besides, they are 
rare visitors to the Yosemite Valley. Twice during early June a Friday 
class had the good fortune to find waxwings at the cherry tree. 

The cherry tree loaded with beautiful, red fruit attracted many 
and various birds. The most popular in point of color was the westerns 
Tanager, with his golden body and bright red head. There were Black-
headed Grosbeaks and western Robins by the dozen. Here,too, came the 
showy California b'oodpeckors. They came in numbers from the nearby 
Kellogg oak grove, and it was a siglit to see them fly away with a cherry 
in their bills that just matched in color their fiery crown patches. 
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Perhaps the outstanding feature of the Friday walks was the cherry 
tree with its gathering of birds, but as a rival attraction there 
were the bird nests. The nest of the Pigmy Owls was usually the 
first nest visited. The chosen nest-site of the ov/ls was a deserted 
woodpecker hole. Fortunately, Friday classes saw young Pigmy Owls 
being fed. Pigmy Owls are daylight hunters, and this family often 
had breakfast about the time nature classes were starting from the 
museum. After the owls came the nests in the oak grove back of the 
Park Service Girls1 Clubhouse. A pair of wood Pewees had a nest fasten
ed to a dead oak branch not more than eight feet above the ground. This 
was a typical pewee nest, felted of spider web and plant fibers, and 
fairly plastered to the limb. The brooding birds were bold and sat 
tight on the nest while the visitors gathered below to look on. 

In the oak grove another stopping point for the Friday classes 
was at the nest of the Cassin Vireo. This mest was a hanging affair, 
lashed in the forking branches of an oak bough, and decorated in true 
Cassin fashion with spider egg-cases. In the same grove there were 
nests of Robin, Junco, Sacramento Townee, Black-headed Grosbeak, and 
Chipping Sparrow. Just across the road from this grove was the only 
"Jhite-crowned Sparrow nest found during the season. It was tucked 
down in the tall grasses beside a ditch and was very well concealed. 

Beyond the cherry tree the Friday trail led along Yosemite Greek. 
Near the bridge a pair of Red-breasted Nuthatches had a nest-hole in a 
dead oak stub. After the nuthatches began to feed their young, Friday 
classes often watched the parent birds bring in food. It was thrilling 
to see the little birds come on the wing and dive directly into the 
snug-fitting nest-hole. The nuthatches drill their own nest-hole and 
do it just as efficiently as do the big woodpeckers. 

From the nuthatch nest we went on across the bridge and down the 
shaded right bank of Yosemite Creek. Turning near the mouth of the 
creek, the trail led through a cottonwood grove. Here we looked for 
the Hairy and Willow woodpeckers. Here, too, was the haunt of the 
Traill Flycatchers. To my:;mind, the most beautiful nest found on any 
of the bird walks was the nest of the Traill Flycathers. This nest 
was situated in a clump of heracleum and was placed in a crotch formed 
by three diverging branches, and the great leaves of this plant spread 
a perfect canopy above the nest. Mrs. H. G. Taylor, a steady patron 
of the bird walks, fairly danced with delight at the sight of this nest, 
and well she might, for, indeed, it was a work of art, 

Now came a pine wood. In one of the tall pines was the nest of a 
pair of Band-tailed Pigeons. One morning in June, a Friday class saw 
these birds just starting to build their nest. The female took her 
position at the nest-site. The male brought in the nesting material and 
passed it to his mate, who attended the work of actual construction. 
The male pigeon gathered all the nesting material from a nearby cedar. 
He would fly into this tree and with his bill he would snap off dry twigs. 
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Some of these twigs were at least eighteen inches long, and it required 
skillful maneuvering to reach the nest-site with such a long twig held 
in his bill. With a clatter of wings he would move from branch to branch, 
and finally he would walk out the horizontal branch and pass the twig to 
his mate. The finished nest was nothing more than a crude platform of 
sticks but it proved sufficient for requirements, for the single egg was 
hatched, end the young successfully reared. Different classes saw this 
nest through the different periods of family care. 

Across the swinging bridge we would come to the ditch with the tall-
growing grasses and sedges. "Here;:, the guide -would exclaim, "is just 
the sort of situation to suit a pair of Lincoln Sparrows." The party 
would sit down on the bank, and the guide would generally succeed in call
ing out a Lincoln or two. Sometimes other birds would respond to the 
squeakings, and sometimes the Lincoln Song Sparrow would sing for us. 
And, by the way, the Lincoln is one of our very best singers. It was 
in this same locality that the Wednesday and Friday classes often got 
a view of the beautiful Lazuli Bunting. 

From the swinging bridge to the Old Village the ground covered was 
the same on Friday as on Wednesday, but on Wednesdays the start was made 
from the Old Village; on Fridays it ended there. One of the features of 
this section of the walk was the bleached old stub of a Cottonwood tree 
that stood on the bank of the river. In this old stub for five seasons 
a pair of flickers made their home, using the original nest-hole that 
was drilled by the first pair of flickers. There was one off-year when 
the flickers did not nest here, but to fill the void a pair of Hairy 
Woodpeckers drilled a hole and moved into,the old cottonwood at a point 
a few feet below the flickers' nest-site. Each season after the ?;ood-
peckers left with their nev; families, a flying squirrel would move in 
for the winter, with snug quarters in the old flicker hole. Each time 
when passing here with a class, the guide rould knock on the stump, where
upon the flying squirrel would come to the doorway and bow to the as
sembled visitors below. This performance was always followed by "Ahs" 
and "Ohs" from the delighted audience. 

It was near the squirrel tree that on several trips the Nature 
Guide party stood on the bank of the river and watched three different 
species of swallows as they coursed over the meadow or sailed back and 
forth across the river. The Violet-green was the common swallow, and 
with companies of these on lucky .mornings were Rough-winged and Tree 
Swallows. It was fun to stand here and see x?ho could first pick the 
Tree Swallow from the band of Violet-greens as he came sailing toward 
us up the meadow. The big, brown Rough-winged Swallows could be recog
nized clear across the meadow. 

The most thrilling adventure of the season's bird walks, that is, 
most thrilling so far as the lucky class was concerned, had nothing to 
do with birds. This day the group consisted of about twenty-five people. 
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Ue were wandering through the wood back of the Lodge grounds when we 
came upon five bears — two half-grown, two cubs, and an old she-bear. 
They were on the ground in a group, moving toward us through the tall 
ferns, Ue moved forward to meet them and when within about fifty feet 
of them the old mother bear cuffed the cubs and sent them scurrying 
up a tree. The two half-grown bears followed, and last the old she-bear. 
We moved toward the tree to get a better look. The old bear growled and 
made other demonstrations which, without question, displayed her unfriend
ly attitude. About this time members of the party suddenly remembered 
that they were out to see birds and not bears. The boldest of the party 
(or perhapsrithe least bold) spoke up and said, "There are too many bears 
here. Let's move on."' Of course, the bears were quite harmless, but 
rather than spoil a perfectly good thrill, the guide agreed with the idea. 
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by Mabel Hibbard 

Approved by C. P. Russell and H, C. Bryant 

Children's guiding is a delight. The youngsters bring to their 
trips a keenness of the senses, activity, enthusiasm, and an eagerness 
in their quest for acquaintanceship with the out-of-doors* 

Successful children's guiding depends very largely upon the per
sonality of the guide. He must meet the child as he is, study his group, 
matching each of their qualities with the like from his own personality-
freshness of contact, observation, and enthusiasm, - be a "pal" for the 
time being. Sometimes the most successful guide is himself guided by 
some chance observation of the group and adroitly makes the trip a greater 
success by following a discovered absorbing interest on their part. 

The following are offered merely that they may be helpful to the guide. 
The subjects given are not intended to be exhaustive as to the number of 
possible topics that might be used, nor complete as to the way in which 
they are presented, but merely are sketched that they may bring to the mind 
of the guide many others equally as good. The nature study here suggest
ed, of course, cannot be covered in any short time, but these subjects and 
others brought to mind by them may well serve for a summer's objective. 

I. GENERAL SUGGESTIONS 

1, Time used rarely should be over an hour. 

2, Make vivid presentation in the presence of the object itself, 

3. Appeal to as many different senses as possible from tne nature 
of the object: sight, hearing, taste, small, etc,, remembering that it 
is the object to give the child so many sense contacts with it that he 
will readily thereafter identify it in the field. 

4. Use simple language and emphasize but a few things on one trip. 

5. There should be a careful plan and a chief objective for the 
trip, yet so flexible that they can be modified readily or scrapped al
together should circumstances warrant. 

6, Give everybody a responsibility for the success of the trip, and 
they will each take a greater interest in the proceedings, as one to be a 
captain; one to keep count of the party numbers; one to see that there are 
no stragglers; some keeping special count of the number of birds seen; one, 
the number of trees, etc. Uhen you do this, be sure that you seat every
body somewhere and get reports from each group or officer before breaking 



76 
SOME SUGGESTIONS FOR CHILDREN'S NATURE GUIDING Hibbard 

up the party. 

7. It is always a good thing to remind the group of the morrow's 
trip and, if possible, arouse their curiosity about the place or what 
you are going to do on the trip. 

8. The vivid presentation is often followed best, or accompanied, 
by some element of a game - surprise, the unusual, or competition, which 
will be an opportunity for them to fix in their own minds what they have 
heard. Let them show others, by acting out the object, by guessing, by 
finding the object hidden, by matching a part of a thing with an object 
like that from which it was taken, by dramatization, as the mannerisms 
of a robin, by mimicry, as the call note of a young grosbeak, or even by 
a verbal description, so that the others may guess it. 

9. Take care not to catalogue the features of the object con
sidered,, but so handle the matter that the essential field character
istics will stand out clearly, as, the flycatcher's habit of erect perch
ing; the creeper's habit of always going up the trees; the white wing 
patches shown by the California Woodpecker in flight, and the stalking 
habit of the Blue-fronted Jay and such. They should notice the pro
tective coloration of animals, which makes them hard to find by other 
animals, as the color of the sandpiper, a fawn. etc. Characteristic 
habits of nest-building, mannerisms of flight, or other actions are 
interesting and serve to fix the object. 

10. Make use cf contrasts when possible: 

(a) Creepers versus nuthatches as to tree climbing, but 
bath help mother clean the tree trunks of insects. 

(b) Fir cones versus pine cones with regard to position on 
tree, - fir cones up and pine cones down. 

(c) Pines drop their cones in the fall but firs keep them 
on the tree until thej break up. 

(d) Firs and pines have needlelike leaves, but the pine 
trees wrap several in bundles before attaching them 
to the branchlets. 

(e) White fir needles have a yellowish portion where they 
attach to the stem, but red fir needles do not, etc. 

11. Ask thought-provoking questions when possible: 

(a) How can a snake swallow a mouse which is larger around 
than it is? 

(b) How does a snake manage to move when it has no legs? 
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(c) Can a snake close its eyes? Why? 

(d) Why is the red-shafted flicker so called? 

(e) What does the "gros" in grosbeak mean? 

(f) How does the flicker get insects under bark? 

(g) Which flower is the Mother Eve of the flower family? 
(Buttercup, because it has so many uncovered stamens 
and pistils) 

(h) How can you always tell a member of the lily family 
on sight? Could you always tell a Smith or a Jones 
by just seeing them? 

(i) Which flower is the most highly specialized? 
(Orchids, because they have made the greatest number 
of plant inventions) Explain. 

(j) Which flowers have learned the art of living together 
in a sort of flower town? (The sun-flower family) The 
ray flowers do the advertising of their nectar for all 
the disk flowers that do not have to make any colored 
flower posters. 

(k) Why is a colored flower like a groceryman? (The color
ed flower with a nice colored poster advertises its fine 
line of nectar to insects and the grocer advertises his 
goods to his customers with posters, too. 

(1) How can you tell the flowers which depend upon insects 
to carry their pollen? Those which depend upon the wind? 

(m) How can you tell the age of a freshly cut tree? (Rings) 

(n) How can you tell the age of a small tree standing near 
you? (Count branch scars and branches) 

(o) On the freshly cut tree where you counted the rings, 
could you tell something about the weather during some 
of those growing years? 

(p) Do trees lose their lower branches as they grow up? 
Why? (Sunlight) 

(q) If you could see cones upon some trees, yet were too 
far away to tell by the leaves which kind they were, 
could you tell just by the cones themselves? 
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(r) Are winged insects young or grown up? How do you know? 

(s) Can you tell the difference between a moth and a butter
fly just by examining it? 

(t) How can you tell the difference between moths and 
butterflies by their rest stage? 

(u) iThat do all green plants make? Are there any plants 
which are not green? 7/hat do they do for food? 

12. \7hen possible, call attention to the balance of nature and 
the part held in it by the object* Should man kill it or protect it* 
and why? Snakes* hawks, owls, birds in general, lady bird beetles* 
frogs and toads, etc. 

13. Remind the group of the niche in Mother Nature's housecleaning 
and keeping played by the object: 

(a) Flycatchers rid the spaces about trees of insects* 

(b) Creepers, nuthatches,- and the woodpecker family look 
after the tree trunks. 

(c) Sparrows, blackbirds, meadowlarks, etc., look after 
the ground spaces, 

(d) Trees by their roots prevent floods and draught in the 
valleys by holding the water back. They furnish lumber, 
paper, alcohol, resin, pitch, turpentine, etc., for us, 
nesting sites for birds, and shelter for many animals, 
while they give out much water taken in through the 
roots to the air again. (Do the like for other things.) 

14. In case of certain ones, can you indicate that they do not 
always look as they do when found, nor do they spend their time in the 
same place or doing the same things. 

(a) Dragonflies, Dobsonflies, Damselflies, ctoneflies, 
butterflies, aphids, etc. 

15. Call to mind the close relatives of the object; also with 
what other objects it usually associates: 

(a) Snakes, lizards, turtles. 
Frogs or toads, salamanders, waterdogs. 
Squirrels, chipmunks, chickarees, etc. 

(b) Associates: 
Jeffrey Pine, red fir, sugar pine, lodgepole pine. 

TO 
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Western yellow pine,^incense cedar, white fir, Douglas 
fir, black oak, 

16. Note that animals and plants have preferences as to the type 
of locality which they prefer: 

(a) Open meadow 

(b) Y/oods 

(c) In or near stagnant water 

(d) In or near running water 

(e) In swamps 

(f) On dry hillsides 

(g) In wet, shady places 

Note: Try to draw out from them expressions a3 to what kind of 
place they think a plant or animal prefers to live in. 

17. Give attention to elevational preferences expressed by cer
tain plants and animals. Compare them with city people, some of \7hom 
prefer first, second, third, fourth, or fifth stories of a building, 
only Mother Nature builds her house stories very much higher: 

1st — Sea level to 3500 feet 

3nd — 3500 to 6500 feet 

3rd — 6500 feet to 8000 feet 

4th — 8000 feet to 10,000 feet 

5th — 10,000 feet and higher 

Follow by a visit to cases of Life Zones, where they can find out 
some things which live in each life zone. 

II. TRIPS FROM CViMP CURRY 

1. Happy Isles. 

Leave Curry at the south side of the bathhouse. Walk up through 
the tents, keeping a little to the left, then follow the trail out to 
left of the lumber yard, left of quarry, and then follow the trail 
through the trees to Happy Isles. 

file:///7hom
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The trail passes under or near all the common trees of the Valley, 
including the broad-leaved maple, past deer-brush, coffee berry, Sierra 
currants, and through little open places for flowers between trees, with 
opportunity for flower work there, as well as the swampy and moist situ
ation flowers. One might well emphasize either birds, flowers, or trees, 
for, of course, one cannot do justice to them all in the one short field 
trip. 

2. Stoneman Meadow. 

Visit the meadow to find out whether the meadow plants and animals 
are at home. The flowers found depend much upon the time of season, but 
it offers good opportunities for acquaintanceship with Yarrow, St. John's 
Wort, Queen /mne's Lace, Mimulus, Pentstemons, Black-eyed Susans, Violets, 
Harvest Brodiaeas, Compass Plant, Yosemite Asters, etc. The animals found 
depend upon the circumstances, but in the spring, especially, it is a good 
place to study birds. There will always be enough insects for study. 

3. Trip to the Birdman's. (Mr. Sonn) (Ask his permission before 
visit with class) 

This trip offers good chance to teach children that silence, food, 
and gentleness are the means of gaining the confidence of both birds 
and animals. They should get very close inspection of the Blue-fronted 
Jay, the Western Tanager, '.Vestern Chipping Sparrows, Grosbeaks, Robins, 
Juncoes, Red-shafted Flicker, California Woodpecker, and perhaps a deer, 
besides chipmunks and ground squirrels. Striking characteristics may 
here well be mentioned by the guide. 

4* Trip to the Indian Cave, 

Cross Clark's Bridge and follow road to the base of V/ashington 
Column. Note by the way common trees - the Golden-cup Oak growing on 
the talus, and here show what a talus is and how this oak likes to grow 
on it. Call attention to the fact that the cave is at the entrance to 
Tenaya Canyon ahd across from Half Dome, and that Mirror Lake is just 
beyond. Enter cave and on the big, flat-topped rock tell of the b'hites 
and the Indians in Yosemite and of Chief Tenaya. From this location one 
can well talk of Half Dome and its first difficulty in being climbed. 
Tell the 3tory of Captain Anderson and the climbing of Half Dome. 

5• To Clark'3 Bridge. (The Water Ouzel.) 

Talk about the Ouzel and its habits, its nest, etc., and then read 
a little about this wonderful bird from John Muir's description. 

6• Fish Hatchery. 

Use the same route as given in (1) Happy Isles Trip. Note the out
standing natural features of that trip, arriving at the hatchery as the 
objective. 
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Here give the general points in the life of a trout, emphasizing 
the great number of its enemies and nature's provision to meet the sit
uation in the large number of eggs laid by trout. Note the change from 
natural condition made by man: large number of fishermen- illegal ways 
of fishing. 

Show the necessity for fish propagation and planting in streams, 
and give clear details of how the government does it. 

Some Laws that Protect Fish 

7» To the Mortar Rock and Big Sugar Pine 

This rock can be reached best by crossing the Stoneman Bridge 
and following the road which passes the Ahwahnee Hotel toward the 
Royal Arches, to the left of the road about fifty yards. The rock 
has 45 potholes and is the nucleus of instruction in Indian'cookery, 
etc. Sugar pine on bank of river 150 yards beyond Ahwahnee. Tell 
of sugar. 

8. To Sierra Point 

To Happy Isles by auto. Up trail. 

9. Foot of Vernal Falls, 

Same and to foot of Vernal Falls. 

10. Up Ledge Trail for 1/5 distance 

Practical lesson on How to Hike 

11. Trips from the Yosemite Museum 

1• To the Indian Village 

See some real Yosemite Indians and upon the mortar rock and around 
it tell of Yosemite plants used by the Indians: 

a California Nutmeg for bows 
b. Ferns for basket making 
c. Bitter Root, Camas and Harvest Brodiaea roots as we 

use potatoes, 
d. Berries, cherries, Hazel Nut 

(for washing) 
e. Indian Soap Plant (for fishing and how) 
f. Lodgepole pines for tepee purposes 
g. Incense Cedar bark to cover sides of tepee (O'chum) 
h. Pine nuts 
i. Acorns of Black Oak (Tell the story of Indian bread-

making) , and illustrate as much as possible. 
Call attention to the Yosemite Falls and Lost 
Arrow from here. 
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2. Lost Arrow Trail 

From back of the Museum, go to road which passes to south of 
Government barns until you come to the "Zoo" sign, which you pass 
just back of and over to the right and then left over the Creek and 
so on over this lovely trail, 

On this trail one tells the Indian Legend of The Lost Arrow and 
of John Muir and his wonderful love and work for Yosemite. One might 
read a little of how he climbed over to view the Yosemite Fall at 
close range. At the Bronze plate tell the story of Muir. 

3* Foot of Yosemite Falls 

Go over the Lost Arrow Trail this time too but put the emphasis 
upon the trees, flowers, and birds. Look especially for Pine drops, 
Columbine, Indian Paint Brush, wild ginger, depending upon the time 
of the year. 

4. Visit to the Zoo. 

On the way over, look out for Band-tailed pigeons and notice 
some large Yellow pines to the right as you go. 

Let the children get a good look at the Mountain Lion and call 
attention to his other names, — puma, cougar. 
Give interesting facts about the lion (See Manual "Trips from Yosemite 
Lodge" by Dr. H. 0. Bryant). 

Give the chief characteristics of the cat family. Speak about 
the number of domestic cats and how they threaten to destroy the bal
ance of' nature by killing of birds. Tell of how to keep cats to get night 
marauding damage of a cat reduced to minimum. 

If you can see the bobcat, show how the two have certain habits 
and so forth in common. 

5. Trip to Sentinel Bridge and Merced River via Meadow 
between Rangers \ Club and_ 6ld_ Museum. 

Tell the story of the Tale Elk if any are in sight and how they 
come to be here. Tell of their past on the San Joaquin Plains and their 
threatened extinction. Point out physical features and habits. Will 
find meadow flowers and blackberries. Talk about trout while you stand 
upon the river bridge and look for them. Speak of the danger of swim
ming in the parts of this river which one does not know very well. 

6. Trip tqjbhe Sentinel Meadow. 

Fine for a special bird trip, because one finds the kinglet, the 
warblers, the trail flycatcher, the sandpiper, and the belted kingfisher 
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beside the other common birds as blackbird, robin, juncoe. Here one 
may have a fine flavor trip also. One is apt to see evening grosbeaks 
and the California Woodpecker on this trip also. 

IV — A Model Plan for a Field Trip from Camp Curry 

The Making of the Yosemite Valley 

Hot Day, Start at the drinking fountain. By questions, find 
out why they enjoy this water better than water in Merced, for instance, 
where this water comes in what river flowing through what valley 
(Merced). Call attention to the fact that this is not called the 
Merced, but Yosemite Valley and say that there is a story about this, 
and if they wish that you will tell it at the close. 

Walk across the Stoneman Meadow and seat group under an apple 
tree on the border of the orchard. Trace the water from Mt. Lyell 
and high mountains and back. 

Y/hy does not the ocean spill over with so many rivers flowing 
into it? (Evaporation) 

Y/hy is the ocean so salt and the rivers and snow so fresh? and 
unsalted? Bring the sun, the wind, the clouds and cold air on tops 
of mountains into the story. 

What is water meaning to Yosemite today? 

a, drink for animals and plants 
D» beauty 
c. home for fish and other water animals and insects 
d. pleasure and swimming 

What has water done for Yosemite in the past? (Note) The various 
forms of water. Tell the simple geological story of Yosemite. Be sure 
that the children have the right idea of 

2000 feet by Merced River 

1000 feet or more due to glaciers 

old Yosemite Lake which got filled in 

what a glacier is 

End with the promised story of the naming of the valley ;;Yosemiteu. 

V - A Few Points for emphasis on Field .Trips: 

1. Lesson the Doodlebug (See Yosemite Dotes for suj ;;estions) 
2. Lichens in the Yosemite 
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3, The monarch Butterfly (Visit the milkweed) 
4, Nest building habits of common Yosemite birds 
5, The Band-tailed Pigeon 
6, The Uater Ouzel 
7, Some Common Rocks of Yosemite 
8, Visit to the Fish Hatchery 

VI - SUGGESTIONS FOR THE USE OF THE MUSEUM 

1, Chief places in the Yosemite Valley, their location and 
the meaning of the name (about the last model in the Geology Room). 

2, Trails of the Yosemite Valley 

where they start from and how they get there, kind of 
trail, when one should get on it, and how long the hike takes, 
(Last model) 

3, Stagecoach Days in the Yosemite Valley 

History of Travel in the Yosemite (about the old stagecoach 
on the back porch, 

4. Reptiles of the Yosemite. 

Half of time about the reptile cases on porch and the rest with 
slides in Lecture Room, 

5. The Rattlesnake. 

(Ahout the reptile case.) If possible, place the mouse alive in 
the case and show children just how the snake strikes and feeds. Talk 
of its habits, appearance, benefit, damage due to and treatment for' 
bites. The last part of exercise can. well be given in Lecture Room, 

6. Flower Families in the Yosemite. 

(Before the flower show on porch) 

?• The collecting, pressing, labeling of flower specimens 
(In flower room) 

&• The collecting and mounting of insect specimens (Lecture 
room and before the collection on the stairs). 

9« Trees of the Yosemite National Park (Tree Room) 

10. Cones of Yosemite Trees (Tree Room) 

11. Insect Enemies of Trees (Tree Room) 
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Object - to impress the child with the great number of insect 
enemies for most trees and danger to balance of nature of killing off 
animals which prey upon these. 

Contrast with the Sequoia which because it has no known insect 
enem_ies has lived so long upon earth. 

12. Fungi of the Yosemite 

First, presentation in Lecture Room of difference between green 
plants and those without chlorophyll (fungi). Plants which live upon 
living (parasite) matter, and upon dead (saprophytes). Plants which 
we can see and those which can only be seen with the compound microscope, 
yeasts, molds, bacteria. Call attention to the fact that fungi repro
duce by spores instead of seeds as do flowering plants. (Show some 
spores under the microscope.) Pass into the Tree Room and look at the 
fungi in the cases. 

13. why Take a Trip into the High Sierras 

a. Meaning of "Sierra" 
b. Contrast ease of reaching then now with the difficulty 

of a few years ago. 
c. Labor of packing and driving a donkey and carrying all 

eats and bedding. 
d. Location and Names of Hikers' Camps. 
e. Trace a six-day trip on a topographical map. 
f. A few of the interesting thing3 which one can find on 

such a trip. (Use slides) 

14. Hiking (Lecture Room, using the real articles when possible) 

a. What is it? Popular today? 
b. Why hike? 
c. Qualities of a good hiker 
d. Appropriate hiking clothes (especially shoes) 
e. What to take upon a hike (Kind of equipment) 
f. How to diet for best hiking 
g. Relation between drinking water and best hiking 
h. How to walk - (1) climbing (2) coming down (3) on the 

level. 
ii. Why the heart beats fo fast (ft. lbs. of work) 
j. How to get the most from a hike? 

Keep eyes, ears, and nose alert. Keep a field notebook. Take pictures. 

15. The Making of a National Park and Its Control 

a. Sketch the forming of Yosemite Valley 

b. What National Parks are good for and how they should be 
used. 
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c. The Chief Officers of a Park. 
d. Show some pictures of other parks and lead those 

having visited them to tell of them. Bring out the 
number of our National Parks and where some are located. 

e. Our youngest national park, the Grand Teton in Wyoming. 
f. What makes the national government set aside an area 

for a National Park? 
g. Size and position of Yosemite National Park. 

16. A.— (USE LECrTURE ROOM AND SLIDES) LOST ANIMALS OF YOSEMITE 

MOUNTAIN SHEEP AND GRIZZLY BEAR 

B — WHAT YOSEMITE NATIONAL PARK IS DOING FOR PPE5ERVATI0N 

OF PLANTS AND ANIMALS 

a. No picking of plants without special permission 
b. No hunting within the confines of the Park 
c. Asylum for some animals threatened with extinction 

elsewhere 
d. Fawns, band-tailed pigeon, deer, elk, bears. 

17. ON BEING A PARK RANGER 

a. Y/hat does it mean to be a ranger? 
b. Training and obtaining the position 
c. Pay of ranger 
d. Duties of ranger 
e. Joys and sorrows of being a ranger 

f. Some stories from real life 

18. Some Pioneers of Yosemite Valley 

Use History Room and visit cemetery. 

19. Indians of Yosemite 

Kind, work, habits, food weapons, Use material in "Discovery 
of Yosemite" by Bunnell — "The World, Its Cities &aEeople", Vol. 9, 
Page #137. 

20. Indian Relics of Yosemite 

(Use Indian relic cases) Arrows, spearheads, mortar rocks, 
tools, etc. Do people find any relics like these today? Where? 

21. Artists^of Yosemite 

(Use pictures in museum a3 basis) 
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VII. — SOME GAMES TO TOY fflgg CHILDREN 

1. TREASURE HUNT 

Hide or tag about ten to fifteen different objects within a certain 
area to which you take the group. Give a certain time innwhich to hunt, 
telling each to keep either the thing found or the tag from it if it be 
a living object. 

Line all up and have them place their piles in a line upon the 
ground. As each shows his pile and presents each thing, present the 
object with their help as you choose. Test — by having them find or 
tag other similar ones to those that they found. 

2 . HbTTTBTG ITT THE h :IIi)S (A CONTEST) 

Have objects with tags attached, as sprig of Douglas Fir, Yellow 
Pine cone; piece of granite, and have tags for tying to living objects 
to make up a possible fifteen objects for search, for each group (3($> in all). 

Divide the group into two parts by numbering around and give each 
group fifteen minutes for its work. 

Give each group an area in which to work and let them hike the 
objects and tag as many of the living ones called by the plain tags as 
time permits. 

Call time, - and turn each group loose in the other's territory 
to hunt. The side finding the most tags of the other side and objects 
hidden wins in case they can tell some one true thing about each. 

3. Contest. 

Two sides by numbering. Each side chooses a representative. Give 
to each representative five tags and turn each free at the same time. 
Give them five or six minutes to find objects called for. The representa
tive finding the most gains five points for his side. Make three trials 
and the side with the largest score, of course, wins. 

4. Mark off four places and tag plainly as "meadow''1, "woods", "rivar", 
"slough". Two groups as before with representatives. Give each repre
sentative ten or more tags labeled as "waterlily", "incense cedar", "grass
hopper", "sierra creeper", etc. The tags of both must be of different 
color or so marked as to allow of no question as to which side to which 
it belongs. Give each representative the same time and start at same 
time. Most tags in right place wins for that side. 

5. T&ith the Life Zone Cases. Give each child a pencil and a copy 
of say 25 questions which can be answered from the cases, either by fill
ing blanks or writing the answer. 
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1. Y/hat is the largest member of the wolf family found in 
Yosernite Park? 

2. The three grosbeaks of the Yosernite Park are: 

1. 

2. 

3. 

3. The has a scarlet head, black wings 

and tail. 

4. The i is a bird having a green bill. 

5. A is a black, bushy-tailed animal with a 
black back bordered by a broad white stripe. 

6. The stays in Yosernite Valley all 

winter. 

7. The porcupine of the Yosernite region gets its name because 

of its . 

8. The finch lives in the Arctic 

Alpine Life Zone above timber line. 

9. what animal of the Yosernite National Park has a white tail 

and gets its name for that reason. 

10. Our largest woodpecker is the . 

11. Yosernite Park's smallest chipmunk is the chipmunk. 

12. The is a rather small bird with 

black head and throat, grey body, and white feather border on both sides 

of its tail. 

13. A Grey blackwinged bird of the crow in size is __, 

named after a man the, . 

14. V/hat warbler is a grey bird with five yellow patches on its 

body? 
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15. The yellow warbler with a black top on its head is the 

• 

16. This grey bird, the size of a sparrow with a bright cinnamon-

brown crown is the . 

17. There are Life Zone cases in this museum. 

18. The names of the Life Zones are: 

1. 
2. 
3. 
4. 
5. 

19. Two animals or birds found in each Life Zone are: 

I (1) (2) 

II (1) (2) 

III (1) (2) 

IV (1) (2) 

V (1) (2) 

20. The Williamson sapsucker has a crown, two 

on the sides of its head and a ^ 

throat. 

21. One of our squirrel family sits up so straight to listen, we 

sometimes call it the Picket Pin. It is the . 

22. The large sparrow with reddish-brown tail and brown spotted 

breast is the . 

23. Squirrels have no white spots on the sides of their 

heads as do the chipmunks, 

24. what woodpecker, beginning at the top of his bill, has three 

colors, white, black, and red, the red forming the top of its head? 



SOME PRINCIPLES OF LECTBRING 

By Gerald E. Marsh, Head Ranger-Naturalist- 1927, 
Yellowstone National Park 

(From Yellowstone Ranger-Naturalist's Manual) 

It has been my experience that most men, realizing their limita
tions, are eager to secure sound principles that will aid them in their 
lecturing, and, once they have been given those principles, do all with
in their power to apply them. At the same time, there are authorities 
and authorities, amateur and otherwise, on the art of lecturing, who 
are more than willing to tell the poor lecturer just how it should be 
done. The interesting feature of this is that if most of them were 
given an opportunity to demonstrate their wares before an audience, 
they would make a consummate mess of the whole business. It has always 
struck me as a bit queer that men who would never think of criticizing 
a musical number because they lack training in technique, often become 
voluble in their remarks concerning the refined and delicate vocal me
chanism in its effect upon one of the most delicate of nature's crea
tions, the human mind.' 

I suppose that the customary procedure in the preparation of the 
average lecture is about as follows: The prospective lecturer sits 
down, runs his hand through his hair several times, bites the end of 
his pencil rather viciously, and mulls the situation over as well as 
he can. A speech must be given and it must be a certain length. The 
subject assigned him was the Geology of the Park. A popular lecture 
always has some funny stories, but who in the world could tell any 
funny stories about geology? bell, it wouldn't do any harm to work 
in two or three of the Bridger yarns. Anyway, people want to laugh 
and be entertained on their vacations, and the last thing in the world 
that they want is to be bored by a lot of heavy geological history.' 
And so poor old Bridger is brought in for the umptieth time to pinch 
hit for the Geologist, as he has pinch hit many times before for the 
Botanist or the Historian. 

I have a great deal of sympathy for this so-called average lec
turer, b'ith no guide posts, his is a doubly hard job. It must be 
admitted that he labors hard to make the best use of his materials 
and give the people what he thinks they want. I am inclined to feel, 
hov/ever, that he errs in assuming that a lecture, in order to be popular, 
must contain funny stories, and in assuming that geology cannot he made 
interesting to audiences. In other words, it is not always safe to meas
ure the success of a lecture by the amount of laughter it provokes. 

There are some speakers who look on the occasion for a lecture as 
an opportunity for an exhibition of,"good speaking". They are consumed 
with a desire to display something, — knowledge, witticism, an unusual 
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vocabulary, an exceptional voice, or any one of a dozen other speaking 
assets which they may possess. Do not understand me to say that these 
things are not valuable.' They are tremendously so, but they are not 
the end which the lecturer should have in mind. They are only means 
by which the speaker may more effectively achieve his real purpose or 
end. What the real purpose or end is I shall leave for consideration 
for a moment. A second type of lecturer which is common is one in 
decided contrast to the "exhibitionist". These are the lecturers who 
never give a thought to the delivery side of the lecture. They are 
usually scientists, or specialists on some subject, and feel that a 
subject which is so intensely interesting to them must be just as in
teresting to everybody else. The audience of the "exhibitionist" is 
likely to go away from the lecture commenting upon the qualities of 
the speaker and forgetting what he said; the audience of the "specialist" 
is likely to become lost in the maze of technical terminology and dull 
academic rehearsal of cold, scientific facts, and leave before the lec
ture is over, glad to be rid of both the man and the subject. Both of 
these types are subjective. I' mean by that that both of them think of 
their lectures in terns of themselves. A good-lecturer thinks inobjec-
tive terms or in terms of his audience. 

The real end of purpose of a lecture ought to be to achieve a cer
tain definite response from the audience. Naturally, then, the first 
question that a lecturer ought to ask himself before beginning the pre
paration of his speech is, "What response do I seek from my listeners?" 
Somewhere I read once an analogy to the effect that a speaker who didn't 
formulate his purpose in terms of a definite response from the audience 
was like a man boarding a train without knowing his destination. I 
thought it was pretty apt. what this response is that is sought will 
depend upon the occasion and the audience. It might be any one of the 
following suggestive responses: 

"Have a better understanding of the administration of our 
national parks."' 

"Understand more clearly the nature of the national park 
system." 

"Understand the geological history of this section of the 
park." 

"Visit the Tower Falls region and Mount Washburn while in 
the park," 

The above responses could be added to indefinitely. They are not 
in any case told to the audience but are bull's eyes for the speaker 
that will aid him in directing his material with more telling effect. 
If one can find a sentence which states accurately what he wants to 
achieve with his audience, he has found something of inestimable value 
to which he can tie all the material he uses, thereby insuring unity and 
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coherence in his lecture. If lecturers would hold religiously to this 
one elementary principle, the bad habit of useless wandering would be 
avoided and irrelevant material would be reduced to a minimum. 

Having determined the response sought from the listeners, the next 
step in preparing the speech is the organization of available material. 
It would be useless here to go into abstract principles of speech con
struction, for the structure of each lecture must vary, oftentimes greatly, 
and must depend upon the particular factors surrounding that lecture. 
Two principles, however, do seem to me to be worth stressing at this point: 
simplicity of organization and climactic arrangement. In regard to the 
first of these, I believe that the best speaker is the one who can accom
plish his purpose with'his audience with the greatest economy of energy 
to them and to himself. Most people are not trained to listen to lectures 
and doing so fatigues them. Naturally, the more complicated the organiza
tion of the speech becomes, or the more technical it becomes, the more 
mental strain follows on the part of the audience. A speech simply organ
ized and developed with clear, logical sequence has a great advantage over 
one not so organized in conserving the mental energies of the listener. 
The second principle is that of climax, which demands that the lecture be 
built up to a strong conclusion, that the best, strongest, most colorful, 
vivid, and exciting material be saved until the last. It is necessary 
that a speaker make a strong beginning, but it is just as necessary that 
he make a strong ending. It is a quite well known psychological truth 
that the first and last impressions are longest remembered, Many good 
lectures have been ruined by being permitted to fade out at the conclusion. 

Knowing -."/hat he wants to accomplish, having collected accurate data 
and organized it, simply, logically, and climactically, the lecturer goes 
before his audience ready to speak to them. From now on his principal 
job is to catch and hold the attention of his audience. In a way, that 
sounds simple enough, but judging from the many speakers who have permitted 
their listeners to walk out on them, mentally or physically, or both, it 
isn't as easy as it sounds. But if the speaker cannot hold the. attention 
of the audience, it would be just as well for them and better for him if 
he would take his hat and coat and go home. 

There are hundreds of devices used by professional speakers for hold
ing attention, and most of the best lecturers spend an infinite amount of 
time and energy mastering them. Of course, once in a while a speaker will 
hold attention because of his position, or because of the brilliance or 
originality of his thought, or because of a fascinating vocabulary or 
voice, or because he is intensely dynamic physically. But such men, who 
can hold attention by the superb development of a single factor are very 
unusual. Host of us are not so gifted and, consequently, must depend upon 
a reasonably good development of several factors. 

Attention may be held by material or delivery or both. Probably the 
one principle which should be regarded above all others and which applies 
equally well to both material and delivery is the following: Avoid monotor. 
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Nothing is so deadly as to sit and try to listen to a dry cataloging 
of dull facts by a listless and colorless speaker who goes through the 
entire speech -without a bit of variation. 

Let us consider for a moment the "material" side of holding atten
tion. By "material" I mean the data or thought element of the speech. 
Audiences do not care to sit and listen to the hackneyed repetition of 
stale facts with v/hich they are already well acquainted, given in the 
same old way'. Neither can they listen to material that is totally for
eign to them. Anything absolutely unknown is absolutely uninteresting.' 
Rather, it is a combination of old and new in a novel way that intrigues 
them. It is only by contrasting or comparing new material with what they 
have* already in their experiences that the nev; material becomes recog
nizable or interesting. Another principle that ought to be assimilated 
is this: There should be variation in the forms of discourse used. 
Exposition, or the explaining of formations or processes, become heavy 
and fatiguing after a few minutes and continued for very long, without 
throwing in some Narration or Description as lighter material for relief, 
will soon so tire the audience that they will stop paying attention. 
The third principle is this: Use human interest material as much as 
possible, Anything which will awaken sympathy on the part of the audienc 
will help to hold attention. The last principle is one mentioned before: 
Arrange the material in order of climax and try to arouse as much curios
ity as you can regarding what is to come,- These people are motivated to 
an exceptionally high degree by "curiosity". That is what impelled them 
to visit the park in the first place; so an appeal v/hich drives at "cur
iosity" will have great force. 

\7e now dcnsider a few simple methods of delivery for holding atten
tion. One prominent writer says that a speaker should have a "full real
ization of the content of each word as he utters it — and — a lively 
sense of cormnunication". If a person ponders over that for a few min
utes, it begins to mean a great deal. "A full realization of the content 
of each word" implies to me that the one using it has explored it and 
picked it to pieces and digested it intellectually, but more than that, 
he is also capable of appreciating the word emotionally. That doesn't 
mean that he needs to sob or quaver over his words -- not at all — but 
it does mean that he must feel them — feel them sympe/thetically — and 
show to his audience that he does feel them. 

I don't believe anyone would disagree when I say that people are 
much more likely to pay attention to a speaker who has a strong, positive 
vigorous speech manner than to one who hesitates and is negative in bear
ing, attitude, and speech. I think this is especially true where the 
lecturing is to be done out-of-doors or in hotel lobbies, where there 
are countless counter-attractions. There it is a matter of the survival 
of the fittest, and the weak and the meek can't stand the-pace. 

For holding attention, variation in rate, pitch, and force seems 
to me to be absolutely necessary. Mono-rate, mono-pitch, or mono-force 
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will tend to lull an audience to sleep. Discrimination as to the 
relative importance of words ought to help produce variety in the 
three factors. 

Another factor that is quite important is the matter of the kind 
of language used. Here we return to the same principle that was stated 
some time ago. Listeners are easily fatigued, and if long, technical, 
or strange words are employed, they will soon get discouraged, confused, 
and quit paying attention. It is interesting to note in this connection 
that our greatest speakers have always been men who specialized in simple, 
one-syllable ..Anglo-Saxon words, — words that smelled of the earth.' Of 
course, in the explanation of a hot spring some unfamiliar words must 
be used, but even these should always be defined in terms that are per
fectly clear to everyone listening. And concerning this last point, 
lecturers ought always to be objective, — that is, they ought to think 
always in terms of the audience. A process perfectly simple to the lec
turer may be an intricately complicated mechanism to the listeners. How 
often this is forgotten.' 

I think I shall stop here. I havo not, as you will readily see, 
touched one-thousandth ofthe principles of lecturing, but I have tried 
to stress the most fundamental ones. In the rush of preparing for sum
mer lectures, I don't believe that many more could be digested and would, 
therefore, be useless. My only hope is that you will find them of 3orae 
help in going forvrard with that truly great work - the educational ser
vice in the National Park Service. I believe in these principles im
plicitly. May I say in conclusion that I believe the greatest virtues 
that a speaker can possess are: Directness, Simplicity, Earnestness, 
Enthusiasm, Sincerity, Tact, and Intelligence. Lincoln once said that 
he assumed that in many respects his audience was wiser than he was and 
consequently he tried very humbly to give them the best he had. A pretty 
good bit of advice; If a lecturere thinks about that for a bit, I doubt 
whether he would ever be guilty of the unforgivable sin of "Talking down" 
to his audience.' 

Editors Note:-

A creditable series of lantern slides covering many Yosemite 
subjects is possessed by the Yosemite Museum. They are filed in a 
cabinet which permits of systematic arrangement, yet allows one to 
quickly examine all slides in the collection. Ranger-Naturalists are 
expected to make use of these slides and may make selections when they 
will. All slides removed from the cabinet must be checked and recorded 
by the Museum Clerk before they are taken from the office. After use 
they will be returned to the office, promptly, and given to the Museum 
Clerk who will again check them and return them to the file. 

But few motion picture films are available at present. Those 
available may be obtained from the Museum Clerk. 



METHODS OF GUMS CONSEay^ION 

(Typical I l lustrated. Lecture given at Yosemite Resorts) 

by 

Harold G. Bryant 

He have been wasteful of our wild life resources not only in 
America but right here in California. Often we have sat upon the 
fence, like the farmer, and watched the game hogs come in and ruin 
the crop without making any attempt to drive them out. Certain val
uable species we have actually blotted out of existence, and there 
are many candidates for extinction. 

Now, if our wild life resources had not particular value, we might 
not care if they were wholly destroyed. However, there are at least 
four tangible values that pertain to wild life. 

Wild life has a money value, a certain dollar and cents value. \7e 
kill 20,000 deer each year in this state. Each is worth at a minimum 
valuation $55 just for use as food. In 1912 there were sold in the 
markets of San Francisco alone three hundred thousand ducks. Me kill 
each year' in this state about one million ducks. At a minimum valua
tion of $.25 on each duck, many formerly sold for a dollar or more, 
we are able to estimate approximately what the crop is actually worth 
each year in dollars and cents. Trappers receiveaabout $300,000 from 
the sale of furs. Furthermore, game resources attract people from other 
states, which brings money here. Think of the thousands of dollars 
spent every year just for ammunition* This is proof of dollar and cents 
value of our natural resources. 

Certain other values should not be overlooked. V.'ild life lias an 
aesthetic value. People enjoy seeing living forms of life around them. 
Many people choose their summer heme with reference to birds that sing 
in the vicinity. Many people choose their vacation according to the 
interesting forms of life to be seen. People who visit Yellowstone 
national Park are as much interested in the bears as in the geysers. 
The song of a meadow lark has cheered many a lonely country roadside. 
It is no wonder that many a hunter gets what is called "buck fever" 
when he sees a deer bounding up a hillside, for he cannot help being 
thrilled by such a sight, we must not overlook this aesthetic value. 
Unfortunately, at the present time there is an over-emphasis placed on 
the dollar and cents value. Too often the entire valuation is placed 
on the sordid basis of dollar and. cents. 

Living things have another value, an educational value. Most of 
the information that we have about our own bodies comes from the scien
tific study of living things about us. ',,'e know about our circulation, 
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respiration, our nervous system because we have been able to study 
other living things and compare them. w*e can learn better how to 
order our own lives by a study of living things about us. They teach 
us a great deal if we will but learn. 

Lastly, I come to a fourth valuation which I find some difficulty 
in putting into any apt words or phrase. It is a social or religious 
value; religious because there is a certain sacredness which attaches 
to these living'things, for, when once destroyed, no person can bring 
them back again. Most of you "are familiar with the famous building 
known as the Taj Mahal in India. Suppose an earthquake were to level 
this famous building to the ground. There are descriptions, photographs; 
there are architects and engineers that could actually rebuild that build
ing as well as, perhaps even better than, it now is. But where is there 
anyone who can bring back to us any species of animal once it has been 
exterminated? 

There are then at least four values, perhaps many others: the 
dollar and cents value, the aesthetic value, the educational value, 
and lastly this certain sacred value, the idea of course being that we 
owe something to those who comeeafter us. 

Now, you may 3ay, is there any hope of doing anything? Here are 
seme animals gone and many going; everything seems to be against them. 
Is there any hope? 

As proof of wastefulness, let it be noted that already here in 
California we have exterminated three valuable game animals and two 
valuable game birds, and there are many candidates for extinction. 
If we were to erect a monument to those mammals and those birds which 
were once abundant but which are now extinct, we would have to,chisel 
into the granite the names of the grizzly bear, buffalo, Guadalupe fur 
seal, Columbian sharp-tailed grouse or 'prairie chicken", and the 
trumpeter swan. 

The grizzly bear was once so abundant that several were seen in a 
day's ride. The old Spanish alcalde at Monterey entertained his guests 
with a grizzly bear hunt, and usually more than one was killed after 
being baited in with a freshly killed steer. Though we call ourselves 
the grizzly bear state and though a picture of this animal is emblazoned 
on the great seal of the State of California, a live grizzly is not to 
be seen, not even footprints of the monarch of the forest, the animal 
that entered much into the early history of the state. Not more than 
two or three grizzlies have been killed during the last twenty- years. 
To see a live one, one must go to British Columbia, Alaska, the Rocky 
Mountains, or to some zoo or circus. 

The Buffalo once belonged to California, for,there is proof that it 
once ranged into eastern Modoc and Lassen counties. It has long been 
extinct in this state. 
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The Guadelupe fur seal was once found in abundance on the Farallone 
Islands. Russian fur traders took thousands of pelts. This breeding 
herd was exterminated in the nineteenth century. 

Though I have heard my father talk of prairie chicken shooting in 
the Middle Test, I was surprised to discover, on talking to a pioneer 
of Modoc County, that prairie chickens were once abundant in that county. 
The Indians used it for food without seeming diminution. But when the 
white man came, he tried to see how many could be killed in a day in 
order to brag about it. No Columbian sharp-tailed grouse have been 
found in the northeast corner of the state for more than twenty years. 
The bird is considered extinct in California. 

A man by the name of 3elding was a pioneer in Stockton. He knew 
birds and collected for the Smithsonian Institution. In the year 1882 
he went into the markets of Stockton and found there two kinds of swans; 
the whistling swan, which still winters in California, and the trumpeter 
swan, now practically extinct the country over. This is the last defin
ite record of the occurrence of this larger swan in this state. 

There are many candidates for extinction. Elk were once so abun
dant that bleaching elk horns were found nearl3r everywhere previous to 
the fifties. Now one herd of about four hundred animals in Kern Countî  
and a very small herd of the larger Roosevelt elk in Humboldt County 
alone remain of the hundreds of thousands found here by the white man. 

At one time the prong-horned antelope was so abundant that antelope 
meat was procured in the markets of San Francisco for a less price than 
was paid for beef. A recent census shows less than one thousand wild 
antelope within the State and about eight hundred of them belong just 
as much to Nevada for they range back and forth across the California-
Nevada state line. 

The black bear has disappeared from most of the mountain areas 
with the exception of the national parks .and game refuges, where it 
receives total protection. 

''The mountain sheep once ranged over most of the mountainous areas 
from Mt. Shasta to the Mexican line. A "sheep mountain" is to be found 
near lit. Shasta, but not a single mountain sheep has been seen there for 
over twenty-five years. There are a few left in the Mt. V.'hitney region, 
and more on the desert ranges, but the animal is given total protection 
because of its scarcity. 

The wood duck, considered the most beautiful duck in the whole world, 
was once so common in Sonoma County that men 'went cut and shot two hun
dred in a single day. Now I wonder whether a person could find two hun
dred in a whole year. The bird is given total protection by both federal 
and state law. 
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The California Clapper Rail, a bird of the salt marshes surround
ing San Francisco Bay, was nearly exterminated before it was given total 
protection. 

Even the Valley quail is giving the sportsman worry. Some market 
hunters near San Bernardino during the early days trapped and sent to 
market in one year three hundred thousand quail. I wonder if there are 
that many quail in the whole of southern California at present. Certain 
it is that there is continual complaint of the comparative scarcity of 
birds. The sagehen and the Sierra grouse are found in diminishing num
bers. 

There must have been some reason for this decrease pictured. Per
sonally, I do not think all the blame can be placed on a single factor. 
Rather let it be understood that many factors have been involved. Yet, 
undoubtedly, man has been the great destroyer. All of us have seen 
game hog pictures, showing hunters with more game than they could possi
bly eat or give away. One I have seen shows a man who in Colusa County, 
California killed two hundred eighteen large geese in a little over two 
hours, using an automatic shotgun. If this man had taken home a single 
goose', he and his whole family could have subsisted on it for more than 
avday. Game does not belong to the individual but to the commonwealth. 
The supreme court has so decreed. It is not fair to others, therefore, 
if one takes more than his share. 

Until a fev; years ago, men were allowed to hunt with an animal as 
a blind. This was called "bull hunting". The market hunter "walked 
the shot", guiding his animal round and round a feeding flock of ducks 
or geese. On close approach he stepped out from behind his trained steer 
or bull and slaughtered the birds at close range with a gun more like a 
canon than a shot gun. Those familiar with a twelve or sixteen gauge 
will realize the size when I say it was a number four gauge. Often two 
to three hundred ducks or geese were secured in this way. The incentive 
of the dollar resulted in terrible slaughter. 

Reclamation which destroys feed and breeding places of game has 
been another important factor in game decrease. The automobile, which 
takes a man from the city into the best game country in a few hours, has 
also had a part. Note also the increased number of hunters and the in
creased efficiency of firearms. Many wish to place the principal blame 
on the predatory animal, but I do not agree. There is much evidence to 
show that the predatory animal is one of the lesser factors concerned. 

The factors which make for destruction are many; those which make 
for conservation very few. I bring you just two points of evidence in 
this regard and I think that both of them show that if there is action, 
results can be expected. 

A few years ago Vermont found she had practically no deer. A few 
sportsmen decided it was time to act. They collected some money and 
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purchased about 50 vahite-tailed deer, Virginia deer, and turned them 
out in the mountains of Vermont and then passed and enforced stringent 
laws. In twenty-five years deer again became common in Vermont. Some 
600 were taken the first year that the season was opened. Now the annual 
kill ranges between two and three thousand deer, and we are told that 
there are more deer in Vermont, considering its size, than in any other 
New England state, bhen intelligent action was taken, worth while re
sults followed. 

Game has wonderful powers of recuperation -..'ken it is given the 
chance. A few years ago mountain quail almost disappeared from the 
mountains of California. The State established a closed season on 
these birds for five years. At the end of that time quail had come 
back to about their normal numbers. 

Now, if something can be accomplished,, what are the methods that 
can be used actually to save a supply of game for the future. I suggest 
four methods: 

1. Legislation 
2. Propagation 
3. Introduction or acclimatization 
4. Education 

Legislation is the time honored method, the method most widely 
utilized, and yet I think you will agree with me that legislation does 
not always bring the very best returns, because too slow. 

The first law in California which had to do with game was an edict 
by the Spanish governor prohibiting the Indians from trading in sea otter 
skins. The sea otter, the most valuable fur bearer in the world, and 
California was one of the few states that could boast of that valuable 
furbearer, recei\red no legal protection until 1913, at which time it was 
practically extinct. 

The band-tailed pigeon, a near relative of the famous passenger 
pigeon of the East and a slow breeder, usually but one young bird being 
reared, received no protection at all in California till 1913,. Mas 
could legally kill pigeons when they were feeding their young or might 
kill any number and ship to the markets. Nothing was done 'until 1913, 
and then it was the Federal Government and not the State of California 
which took the first step. 

This should be proof enough that sometimes this method of legisla
tion is too slow to be effective. Yet much has been accomplished by this 
method. First of all, laws give protection to animals on their breeding 
grounds. A toll of game animals can be taken only in fall after the 
young have been reared. There are limit laws as well. Ye allow the 
taking of buck deer only in this state, and there is a further limitation, 
for the deer must be over one year old, that is, must nave antlers that 
are branched. 
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Perhaps the best of all is the provision by law for game refuges. 
There have been established in the State of California twenty-eight game 
refuges, which form a chain of refuges reaching from the Oregon line to 
the Mexican line and comprise about three million acres. Game is allowed 
to breed and to increase inside these protected areas, and eventually it 
becomes more abundant, spreads to surrounding territory, and thus furnish
es food. and. sport for all those that desire it. 

As long as we keep these refuges inviolate, we may expect to have 
a supply of breeding game. One of our main hopes for the future is to 
be found in these areas, where game is absolutely protected. 

Furthermore, we do not allow immigrants from the south of Europe 
to come here and by setting a silk net trap our valuable song birds. 

Much has been accomplished by means of legislation, but there is 
much yet to be done. 

The second method is that of propagation. This is a method that 
has proved very successful in the case of fish. Millions of fish are 
annually reared in state hatcheries and placed in depleted lakes and 
streams. The output is around 35,000,000 trout and salmon a year. 
Apparently we are successful here because we are dealing with a verte
brate form that lives in a constant medium and, therefore, not subject 
to changes in temperature as are birds and mammals, b'e have attempted 
the same thing with reference to game by establishing game farms. The 
large state game farm at Yountville, Napa County, reared 8,000 ring-
necked pheasants in 1927. These were planted, in places in the lowlands, 
where it is expected they will thrive. Attempts are also being made to 
propagate quail. In time this may become an important method of improv
ing game conditions. 

A third method is that of introduction. Here again we have been 
very successful with fish, as witness such introductions as the striped 
bass, black bass, shad, crappie, mid many varieties of trout. The in
troduction of foreign birds and mammals is often dangerous, for they 
usually usury the food and the breeding places of our native species. 
Disease is difficult to control and a constant menace to caged birds. 

The Tennessee opossum is becoming abundant in California because 
of the escape of animals imported for food. Since this animal is om
nivorous, eating both fruit and flesh, it is becoming a pest. Other 
examples of unpropitious introductions are the house rat and English 
sparrow. This method should be used with care lost some undesirable 
specios be acclimatised. 

Lastly, I come to the most important method of all, the method of 
education. It seems reasonable that when people know conditions as they 
core, they will take proper interest in game and see that it is protected; 
they will take an interest in seeing that laws are enforced. This method 
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ought to he the background for all other methods. 

Me are very far behind European countries in this regard. Nature 
study is taught in every public school in Europe. Even the blind chil
dren are taken afield and taught to recognise birds by call note and song. 
In California a law requiring nature study to be taught in every public 
school has been repealed and nature study is taught in but few places. 
Ask any college student some simple question about birds and animals, and 
you have sufficient proof that they have had no proper teaching in the 
public schools. 

Underneath everything is the need for research and dependable 
knowledge. There should also be a change of emphasis on things pertain
ing to hunting. The best hunter is not the man who gets the largest bag; 
the best hunter is the man who finds the most game, kills the least, and 
leaves no wounded animals behind. There should be more emphasis on the 
beauty and interest pertaining to living things as contrasted with the 
present emphasis on obtaining the largest toll or trophy to be bragged 
about and shown. 

The great need is to educate people to the need and value of wild 
life conservation. There are at least four methods useful in assuring 
the conservation of wild life: legislation,.propagation, introduction, 
and education, The last is the most fundamental and the one in which 
you may have an important part, 

Uild life does hot belong to the individual but to the commonwealth. 
The supreme court has several times upheld this viewpoint. Future gen
erations have an interest. V.'e must conserve a supply for them. Uild 
life is ours to use but not ours to destroy. 



SOME HEAR FACTS 

Minute Talk Given at Yosemite Resorts 

by C. ?. Russell 
Park Naturalist 

Each day at the Yosemite Museum hundreds of questions are asked, 
Some of them pertain to Indians; some to the formation of Half Dome and 
other geological features; some to birds; some to snakes; and a great 
many to bears and other animals of the park. I am going to answer some 
of these bear questions now, 

Yosemite visitors are always interested in bears. This interest 
is never failing, for bears may be seen by all. You will see bears of 
apparently two kinds, but they are all of the same species. Black 
bears or brown bears - they are both of the species known to scientists 
as Ursus americanus, the American Black Bear, which occurs from the ex
treme north down into Mexico and from the Atlantic to the Pacific. The 
brown is but a color phase of the typical black, and a black bear mother 
may give birth to a brown and a black cub. 

Do hot permit anyone to convince you that we have grizzly bears in 
Yosemite, There was a time when the grizzly was common here; in fact, 
the name Yosemite was derived from the Indian name for grizzly bear. 
The great State of California saw fit to emblazon upon her s-jjate flag 
the figure of a grizzly, and the same figure appears upon the California 
state seal. But the animal that was so characteristic of the State as 
to receive this prominence and recognition has long since been extermin
ated so far as California is concerned. It is one of the animals in the 
long list of those we would save if it were not too late. 

Yftien the snow begins to fly, Yosemite bears seek a warm hole in 
which to spend the winter. The fall is spent in getting excessively 
fat. ".Then the time for hibernation comes, the bear crawls into his 
cave or hollow log, and the snow and ice seal him in tight as he sleeps. 
In some cases he could not get out of his ice-bound shell if he wanted 
to. Unlike the ground squirrel, the bear does not become rigid in this 
winter sleep. The bodily processes are rather active all through hiber
nation. The female actually gives birth to young during this winter 
sleep. The cubs are tiny things at birth, no longer than one's hand 
and 'weigh twelve ounces or less, or about l/200th of the mother's weight. 
A human baby is about l/20th of the mother's weight. It is fortunate 
for the mother bear that her cubs are so tiny, for she must nurse them 
for weeks before she may come out to search for food. It is easy to 
understand why a mother bear is cross when she emerges from her winter 
quarters. Bears with small cubs raay.nusually be seen by summer visitors 
in Yosemite. 
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Male bears apparently take no interest in family matters. During 
the mating season the males have the habit of making signs on certain 
trees. They rear up on their hind legs, reach as far up the trunk as 
possible with front legs, and scratch and chew the bark to shred3. It 
is supposed that these marks serve to inform passing bears that the ter
ritory is occupied. All bears seem to delight in climbing the smooth 
trunks of the Quaking Aspen and invariably leave their tracks indelitl: 
engraved in the milky-white bark. "Bears Sign lost" and bear tracks 
on tree trunks may always be seen in the Aspen forest on the shores of 
Merced Lake, 

Let me warn you that while in Yosemite you are apt to see so many 
bears that they will become commonplace to you. You will meet them on 
the trails in broad daylight; you will find them about your camp both 
at night and during the day; at the feeding platform you will find them 
in numbers; and in late summer when the fruit is ripe, a dozen at one 
time may visit the old apple orchards that were set out by pioneers of 
Yosemite. 

The animals are so numbeous and you will witness so many people 
taking liberties with the great beasts, that you, too, are apt to be
come familiar with them. No bear, no matter how tame, should be ap
proached by a tourist. Understand, I am not attempting to develop a 
general fear of the interesting animals. They are as harmless as well 
behaved dogs if they are not tampered with. But it is positively dan
gerous to feed a bear from one's hands. You may believe that you are 
performing a kindness, and it will seem to you that the bear understands. 
But remember there is no human reasoning in the brain of a bear. Perhaps 
you may be a trifle slow in producing the second or third piece of candy; 
Your bear may be temperamental. What to him may be but an impatient 
slap may to you be a crushing blow that will disfigure for life. 

Few accidents of this sort have yet occurred in Yosemite, but park 
officials live in dread of what may happen if visitors develop a con
temptuous disregard for the bears great strength. Bears are not to be 
feared but they should be respected. Feed no Yosemite bears from your 
hands.* 

Apparently, bears are becoming more numerous within the park, but, if 
hunters continue to do what they did last year, the bear population will 
not increase rapidly. Many park bears wander beyond the park limits. 
Last fall hunters met these park-tamed bears at the park boundary and 
killed them for their pelts. At least nine were killed at the east 
edge of the park, and I have loiow ledge of twenty that were trapped or 
shot in the Stanislaus National Forest along tho wost boundary. 

A few years ago those of us who 'would save California wild-life 
assets for future generations, felt that a mistake was being made in 
permitting the killing of bears during even a few months of the year. 
Imagine, then, with what amazement we learned that our lawmakers of the 
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last California Legislature had removed all protection from this last 
member of the animal family which gave us the name "Bear State". This 
unfortunate move was purely the result of politics. A comparatively 
few would-be sportsmen and misled stock growers caused a law to be en
acted which all true nature-lovers must unite to remove from our statues. 

Bears are not stock killers. 

Statistics shov; that only rarely have bears been known to kill 
large animals. They do habitually feed upon the carcasses of animals 
killed by coyotes and mountain lions. Sometimes stockmen witness this 
feast on carrion and jump to the conclusion that the bear did the kill
ing. 

Bears are worth much more from an aesthetic standpoint, roaming 
at will tnrough our forests, than they are worth dead. Under present 
conditions, the same comical cub whose antics you enjoyed today may 
be legally killed when it crosses the Yosemite boundary. Age, sex, 
or season mean nothing to bear hunters, for no legal protection what
ever is afforded the animal, we feel certain that most citizens of 
California are uninformed in this matter of bear slaughter and we 
overlook no opportunity to arouse the interest of park visitors. 

Let me urge that you voice your sentiments to your assemblymen 
and senators, and when laws are again made at Sacramento, the Black 
Bear will be recognized as an asset, not a scourge. 

(Time remaining is given to announcement of bus trip to bear 
feeding platform, invitation to visit the Yosemite Museum, and announce
ment of Ranger-Naturalist Service). 
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A short lecture given at the Geology Models in the Yosenite Museum 

by C. P. Russell 

Approved by F. E. Matthes 

Several times each day groups of visitors gather in this room to 
hear our brief explanations of how this amazing Yosemite chasm came to 
be. I know that you do not care to stand here for too long a time and 
for that reason the lecture that will be given is to be concise and to 
the point. These models have been built'that we may make clear our ex
planation with the fewest words possible, 

Prior to 1913 no one had ever made a systematic study of the geo
logy of the Yosemite region, and, as a consequence, ideas regarding the 
origin of the valley were very hazy. There were about as many theories 
as there were geologists who had visited the Valley. In 1913, however, 
at the instance of the Sierra Club, the U. S. Geological Survey sent 
out a party of scientists to begin a systematic and detailed investi
gation. These men were F. E. Matthes and Frank C. Calkins. The former 
was to study especially the history of the development of the Yosenite 
Valley;, the latter to study the different types of rock. In the years 
that have elapsed Er, Matthes has carried his investigations over the 
entire Yosemite region and considerable areas to north and south in "She 
Sierra Nevada, and thus he has \;orked out quite definitely, and all the 
way back to its beginning, the story of the origin of the Yosemite and 
of the other valleys of the same type in the Sierra Nevada. His conclu
sions have stood the test of criticism by other members of the Geological 
Survey and are now about to be published by the Government. Those visit
ors who wish to carry away a simple statement of the story in written 
form will probably find the brief preliminary sketch by Mr. Matthes, 
which is printed on the back of the map of Yosemite Valley, most enlight
ening. The map is available at the sales counter here in the museum. 
Understand it is a Government publication, and the price of 10c" is to 
cover the cost of production. 

We will begin our explanation with that period nearly 200 million 
years remote, when the entire Sierra region formed part of the floor of 
an ancient ocean. V/hile thus submerged great quantities of sand and silt, 
brought down by the streams of the neighboring continent, v;ere deposited 
on this ocean floor in successive beds to a depth of several thousand 
feet. Then there can a change which caused the ocean floor to be lifted 
and be transformed into dry land. At the same time the beds of sand and 
silt, hardened to rock, were compressed into gigantic folds, or wrinkles, 
thousands cf feet high, and thus was created a mountain system composed 
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of many parallel ridges with northwesterly trend. Under the arches 
of this mountain system welled up in viscous molten form the granite 
which you see here on every hand. During the long periods of time 
that followed (more than 100 million years) these ancient earth wrin
kles were slowly worn down by streams, rain wash, and other agents, 
until at last the sedimentary rocks were completely removed, and the 
granite was exposed over large areas. 

For a long time thereafter the Sierra region was a lowland, and 
then it began slowly to bulge up, together with the country to the east. 
Finally, more violent convulsions in the interior of the oarth caused 
the crust to break into huge blocks. Some of these blocks were pushed 
or tilted and began to stand out as mountain ranges, others settled back 
and gave rise to intermediate valleys. Thus came into,existence the 
ranges and intermediate valleys of what is termed the Great Basin, which 
includes most of Utah, Nevada, and eastern California, 

The largest and westernmost of these many tilted blocks in this moun
tain range upon which we are now. The Sierra Nevada, like some of the 
others, has been rotated on ius long axis, and the method of uplift is 
very well demonstrated by this first model. (Lecturer at this point may 
operate lever which causes "Sierra block" to lift.) This tilting did 
not take place in one gigantic upheaval as the model might lead one to 
believe. There were many gradual upward movements, separated by great 
lapses of time, and finullyrtwo distinct periods of more rapid upthrust-
ing. Since then there have been only occasional minor disturbances, and 
the range as a whole has been essentially stable. The last noticeable 
movement occurred in 187S, at the time of the Inyo earthquake. The range 
then lifted tv/enty feet, or Owen's valley on the east dropped twenty feet. 
At any rate, a fresh break twenty feet high is visible for miles along 
the eastern foot of the Sierra Nevada, 

with the beginning of the uplift the streams which had found their 
ways about the surface of the region naturally rearranged themselves on 
the Sierra block. The long westward slant resulted in master streams 
flowing down the slope to the Pacific. With successive uplifts, the 
slope became steeper, and the steeper the slope became, the more rapidly 
the rivers flowed. The greater the velocity of the streams, the deeper 
were the canyons they cut. The Merced and the Tuolumne Rivers, two of 
the master streams that are now within Yosemite National Park, were af
fected exactly as were the others. The powerful rush of their waters 
from the heights carried boulders, gravel, and sand which added scouring 
forces and rapidly deepened their beds. Dr. Matthes has determined in 
his engineer's way that the Merced (indicate on model) in the region of 
Yosemite Valley had in this manner cut its canyon to a depth of more than 
2000 feet. Like all water-cut canyons, the Merced'gorge was V-shaped in 
cross sections. 

Then came a change in climate. 7'inter conditions prevailed on the 
mountain tops for many thousands of years. It was at this time that the 
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great Ice Age came on. Oil the Sierra, snow accumulated to the depth of 
more than a thousand'feet. The weight of this mass caused it to compact 
to form granular ice. Such ice, present in groat fields, is plastic 
like tar. Under the action of gravity, long tongues or rivers of it 
flowed down from the continuous fields on the heights, and ground with 
irresistible force into the V-shaped canyons that the streams had cut. 
Such a glacier flowed into the Merced Canyon and occupied the section 
which is now Yosemite Valley, This ice invasion, while not forming 
part of the great continental ice sheet of the north, was nevertheless 
contemporary with it. The ice age, as a whole, comprised really four 
successive epochs of glaciation. In the Yosemite region Dr. Matthes 
has found thus far clear evidence of two glaciations and some indica
tion of a possible third, still earlier one. 

On this next model (moving to Model $Z) we have indicated the ex-
tentrof the ice of the last glacial stage over that section of Yosemite 
National Park that is drained by the Merced River. This model is made 
to scale and is a true relief of Yosemite National Park. The model first 
considered, I believe, was understood by all to be diagramatic and served 
chiefly to convey the idea of the uplift of the Sierra block. Here (in
dicate on relief model1) is the crest of the range. Note that it serves 
as the eastern boundary of Yosemite National Park. The steep eastern 
scarp is readily recognized here, and this great expanse of park area 
is all on the long western slope. This drainage system of the southern 
section of the park is the Merced, and here is Yosemite Valley within 
the Merced Canyon proper. In the north is the Tuolumne system, and 
Hatch Hetchy Valley, in the canyon of the Tuolumne, was, before man made 
it a water reservoir, similo.r in many respects to the Yosemite Valley. 

On this model we may point out definitely the extent of the ice 
during the last invasion. Dr. Matthes has traveled about over this 
area drained by the Merced and has carefully searched out and mapped 
the limits reached by the ancient glaciers. His maps enable us to show 
the extent of the glaciers of each of the two clearly attested ice in
vasions. IVhen this model is complete, the areas covered by the earlier, 
more extensive flow will be indicated in a distinctive color. 

Here in the Tuolumne country similar ice masses pushed down from 
the heights and occupied canyons at lower levels. Dr, Matthes' field 
work has not yet included this area and, consequently, onr model can
not show it. 

From this map, however, one may obtain a comprehensive idea of how 
the Merced ice formed on the mountain heights and flowed into the canyons 
below. During the earlier stages of the ice age the Yosemite Valley was 
filled to its rim. Before passing on to the next model, let me. point out 
that during the last invasion the Merced glacier did not completely fill 
the gorge but reached only as far as the Bridalveil Meadows, a short dis
tance below the Bridalveil Pall. Pith that point in mind let us consider 
the next model. 
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lAt Model No,3) 

Here we have the Yosemite Valley modeled, on a much larger scale 
than were the two preceding models. It represents that period of some 
20,000 years ago when the ice was melting back, and upon it we may study 
the effects of glacier action within the famous Valley itself. 

I believe any of us, whether or not we have given much considera
tion to the science of geology, would expect to find a canyon that had 
been carved by ice rounded at the bottom. It is characteristic of 
glaciers to gouge out a trough that is U-shaped in cross section. Uhen 
we examine the floor of Yosemite Valley, ve find no suggestion of a 
U-shaped trough. The floor of the Valley is perfectly flat. Perhaps 
it was this fact that led J. D. Whitney, the first State Geologist of 
California, to stoutly declare that it was preposterous to suppose that 
ice had entered the gorge. 

The key to the explanation of why the floor is flat is to be found 
in this ridge which extends across the gorge. (Indicate El Capitan 
Moraine.) It Will be remembered that we pointed out at the last model 
that the ice of the last invasion extended as far as El Capitan, and 
there melted as fast as it moved forward. In its crushing advance of 
miles through the upper Merced Canyon, much rock and earth debris was 
gouged up and incorporated in the ice mass. Material that had fallen 
from cliffs above had ridden upon the surfaceuof the slowly-moving 
river of ice, and here at the snout of the malting glacier thi3 debris 
was dumped to make a terminal moraine. It is readily seen today and 
may be identified as a glacial moraine by the fact that it contains 
many boulders derived from the High Sierra. If you care to visit it, 
drive to the El Capitan Bridge. You will find that the road which crosses 
the valley at that point is cut into the base of the moraine, throughout 
a good part of its length. That ridge served as a natural dam. 

When the climate changed for the better, about twenty or thirty 
thousand years ago, the ice that had choked. Yosemite Valley began to 
melt back. The water that accumulated from this melting, backed up 
behind the terminal moraine, and the lake shown on this model (ancient 
Lake Yosemite) resulted. Dr. Matthes has computed that the water was 
over 300 feet deep. 

Immediately after the melting of the glacier, then, the original 
U-shaped bottom of the ice-carved trough was occupied by a lake. 

From a geologist's standpoint, it was but a short time before that 
lake disappeared. The Merced River, flowing from the melting ice above, 
carried great quantities of sand and disintegrated rock. The many tri
butary streams, all flowing in torrential floods from melting ice abo^e 
the "rim" also carried sand to the ancient lake. Here on the model we 
have indicated the beginning of the formation of a delta which displaced 
the water. Geologically speaking, that filling-in process took place 
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quickly (probably several thousand years). V.'e are walking today upon the 
flat sand fill, and were it possible to remove the sand, we would find 
the original U-shaped bottom of the Yosemite trough. 

That same filling-in process may be witnessed in the park today. 
Mirror Lake, not a remnant of the old glacial lake but forned recently 
as the result of a rock slidei'damming Tenaya Greek, is being destroyed 
exactly as was the ancient Lake Yosemite. If you visit Mirror Lake, 
you will discover that a delta is pushing out into the upper end of 
the lake. Every year Tenaya Creek adds a great deal of sand to the 
delta, and, if you return twenty-five years from now, you might find 
that Mirror Lake had practically disappeared, All of our high country 
lakes, charming bodies of water occupying glacial basins in the rock, 
are undergoing the same change but at such extremely slow rates that 
we need not feel apprehensive about the possibility of their early 
disappearance. 

Dr. Matthes has worked in considerable detail the depth to which 
the valley had been cut by the Merced prior to the ice age. Kence, he 
can tell us how much additional deepening was done by the glacier. He 
finds that opposite El Capitan the preglacial chasm was 2400 feet deep 
(measuring from the brow of El Capitan). The valley there is now 3000 
feet deep; hence, the glacier must have cut away fully 600 feet of gran
ite. The depth of excavation increased steadily toward the head of the 
valley. Opposite Glacier Point the preglacial depth was about 2100 feet. 
It is now 3200 feet, and as there is at least 100 feet of sand filling 
in the bottom of the Valley, it follows that the ice there cut away the 
granite to a depth of no less than 1200 feet. 

The glacier could not have achieved this astounding work of excava
tion, both in depth and in breadth, if it had not been for the fact that 
the granite in its path was divided by many natural joint cracks (call 
attention to joints in cliffs). Ittwas thus enabled literally to "quarry" 
the granite out block by block. Above the Yosemite and immediately be
low, on the other hand, the granite is very sparsely jointed. It was 
so solid that the glacier found but few blocks that it could pluck out, 
and its work there, consequently, was restricted to grinding and polish
ing, - very slow, ineffective processes in the case of hard rocks such 
as the granite of the Yosemite region. That is the reason why the broad, 
capacious Yosemite Valley begins so abruptly at the mouths of Tenaya 
Canyon and the upper Merced Gorge and contracts so abruptly at its lower 
end. 

That, briefly,, is the accepted explanation of how this valley was 
formed. It was not the result of an earthquake, which opened up a tre
mendous rent in the earth, as was maintained by some early observers; 
not the result of"the bottom falling out, permitting a chunk of the 
earth's crust this size and shape to settle", as J. D. Whitney thought; 
not due to ice action alone, and not due to water action alone; but a 
combination of the forces of water and ice gave us this world's most 
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remarkable valley. Nov;, if you please, we will move on to the last 
of the models. Here we have the Valley as it is today, and upon it 
are shown all roads, trails, streams, and other details. \'!e will 
take opportunity here to answer questions, whether they pertain to 
geology or to your .hike in the morning. 

(Some members of the party will move away from the group at this 
point, and it is well to precede questions with announcements of field 
trips. This is an especially good opportunity to,emphasize the High 
Sierra Hike for a part of the route may be indicated on the model.) 

(Questions that may be expected are of wide variety. Those that 
pertain to geology and those, experience lias shown, are most frequently 
asked, are dealt with in the geology section of general information in 
the Information manual.) 

It will be noted that in the story given above are gaps and paucity 
of details. Experience has shown that it is more desirable to emphasize 
the four simple points (1) uplift of Sierra block (2) the stream-cut 
canyon (3) ice action and (4) subsequent happenings than to give a,lec
ture that will keep a crowd standing before the models for too long a 
time, It is seldom, indeed, that this talk does not strike a spark. 
Numbers of especially interested individuals will remain to ask questions. 
All of the group, including those not especially interested, have remained 
long enough to get the brief, connected story. Had it been made a lengthy 
discussion, many listeners would have moved on to other exhibits before a 
conclusion was reached. 

Not infrequently, a fundamentalist in the group of listeners will 
interject questions and suggestions contemplated to be embarrassing to 
the lecturer. It is safe to say that sympathy is with the lecturer, and 
the best policy is to ignore tactfully the would-be trouble maker. An 
argument before a group of museum visitors is undignified, and in its 
last analysis nothing can be gained by an exchange of views. 
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THE GLACIER POINT BRANCH OF YOSEMITE EDUCATIONAL SERVICE 

By 

G. C . Ruble 

Approved: C. P„ Russell 

The Glacier Point branch constitutes the "cream" of the Yosemite 
Nature Guide assignments. It serves as a change from the routine on the 
Valley floor, and a refuge from the throngs which visit it. The manager 
of the hotel is always delightfully courteous and helpful, and the 
guests seem to be in a more receptive mood. An outline of points to be 
remembered by the Glacier Point Guide follows: 

(1) The tent in which you sleep is provided by the Government, as 
is the cot and mattress. You must provide bedding. Your quarters are 
subject to inspection by National Park Service officials, and the quarters 
should be neat, clean and in order. 

(2) You may do your own cooking or you may take advantage of the 
generous discount offered by the Yosemite Park and Curry Company and eat 
at the Cafeteria in the Mountain House. 

(3) An hour at which ot offer your daily field trip should be 
selected with judgment. Experience in 1927 demonstrated that good groups 
may be depended upon if you arrange to start at about 9:30 a.m., when 
hikers have reached Glacier Point, from the Valley. 

(4) Responsibility in the Lookout. Consists of more than answer
ing questions. The flower show is important and must have daily care. 
Give necessary time to writing labels. Remember that the Lookout is a 
Government institution, and if dirty, casts the same reflection upon the 
National Park Service as does a neglected Ranger Station. Your premises 
should be thoroughly cleaned as often as necessary. 

(5) The binocular telescope should be guarded. Do not leave the 
Lookout when it is in use. It should be returned to its case and left 
in the hotel office when you are not on duty at the Lookout. 

(6) Needed reference books can be supplied from the Yosemite 
Museum. A list of these books will be found in the "Log Book", and you 
should check to make certain that they are in the office of the Hotel 
when you arrive and depart. (The management of the Glacier Point Hotel 
is kind enough to give us office space.) 

(7) Fairly full sets of lantern slides are supplied from the 
Museum. As in the case of the books, they should be checked against the 
list, to be found in the "Log Book". The lantern used in evening 
talks belongs to the Yosemite Park and Curry Company. 
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(8) Be sure that you are supplied with schedules of the Education
a l work for d is t r ibu t ion to the publ ic . Pens, ink and India ink should 
be taken from the Museum. 

(9) Li terature onthe Yoseraite Natural History /Association 
should be d is t r ibuted at the Glacier Point Lookout. 

(10) Keep in touch with the Park Na tu ra l i s t ' s off ice. Phone a t 
leas t every other day, 

(11) Don't f a i l to make your daily en t r ies in the "Log Book", 
and write at least one note for publication in Yoseraite Nature Notes each 
week that you are at Glacier Point. 

(12) A report on t o t a l s served by f ield t r i p s , Lookout and 
l ec tu res , itemized by days, should be submitted to the Park Natural is t 
on your return to the Valley. 

The duties of the resident guide f a l l under various headings 
suggested above and organized as follows: 

(1) Nature walks 
(2) The mountain lookout 
(3) The evening lecture 
(4) Special talks 
(5) The flower show and wildflower garden 
(6) Writing for Nature Notes 
(7) Reporting on activities 

1. NATIIRE GUIDE WALKS are usually taken in the morning, the best 
accepted time probably being 9:30, when early hikers have already 
reached Glacier. The announcement should be made on the cafeteria 
veranda as well as at the hotel to draw larger crowds. Several routes 
lay open to the guide: To Sentinel Dome, over the /-Rim Trail; down to 
Illilouette Falls; down Panorama Trail to Union Point; over Pohono Trail 
to Fissures or Bridalveil Creek; or combinations of these. All of these 
routes, except that to Illilouette Falls and the Rim Trail have already 
been described elsewhere in this manual. The former route starts imme
diately in front of the hotel. The nature guide has a good list of 
trees and flowers to show on his way downward, among which are Quercus 
vaccinfolia, Q. chrysolepis, the two firs, sugar and Jeffreyopines, 
Sierra maple, brakes, sulphur flower, thimble berry, dogbane, mint, 
gayephytum, various mimuli, lupines, meadow rue, equilegia, cinquefoil, 
pennyroyal, gooseberry, draperie, ceanothus, and service berry. Grouse, 
deer, lizards, and sometimes bear are numerous. Olive-sided flycatchers, 
pileolated and Calaveras warblers, kinglets, fox sparrows, green-tailed 
towhees, and other birds may always be seen. At the bridge over 
Illilouette, one may watch for water ouzels. 
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The Bim Trail offers views of flora and fauna similar to others 
of this region. 

Among the species of birds commonly seen on hikes, from the 
hotel are: Sierra grouse, Cooper Hawk, Golden eagle, Modoc woodpecker, 
V.'hite-headed woodpecker, Red-breasted sapsucker, White-throated swift, 
Calliope hummingbird, Olive-sided flycatcher, Wood pewee, Blue-fronted 
jay, Clark nutchracker, Evening grosbeak, Cass in finches, Pine siskin, 
Junco, Fox sparrow, Green-tailed townee, Tanagers, Northern violet-green 
swallow, Calaveras warbler, Golden pileolated warbler, Creeper, Slender-
billed nuthatch, Pigmy nuthatch, Red-breasted nuthatch, Chickadee, Golden 
and Baby-crowned kinglets, Townsend solitaire, He rmit thrush, Robin and 
Mountain bluebird. 

Interesting plants are snowplants, chinquapin, coral root, 
lewisia, sulphur flowers, saxifraga, mertensii, lappula, veratrum, Mari
posa lilies, the lupines, gilias, pentstemons, senecios, frasera, dode-
catheon, stellariopsis, plemicospora, funbriolata, (on Rim Trail and on 
left of trail to Sentinel Dome above reservoir), buckwheats and collins-
ias. 

Mammals of interest abound: ground squirrels (California and 
golden-mantled), long-eared and Tahoe chipmunks, deer, bear, chickarees, 
skunks, ring-tailed cats and others. 

II. Ranger Naturalists spend afternoons with the Government 
binoculars in the Lookout. Typical subjects discussed and scenes shown 
are: the High Sierra, the red metamorphic rocks of Red Peak, Nevada and 
Vernal Falls, hikers struggling up the zigzags, forest fires, fading 
patches of snow. Lye11 and Echo Peaks, Emerald Pool and ruins of La Casa 
Nevada, Questions asked are of simple nature: How high are the falls? 
How far over is Half Dome? Where is Clouds' Rest? 

The hours most desirable for use of binoculars are between 12:30 
and 4:00. It is best to fasten the binoculars on the object and ask 
spectators not to change its position nor touch the binoculars. 

Opportunities to enroll members in the Yosemite Natural History 
Association may arise while the guide is on this duty, and one should 
be familiar with the procedure. 

III. Typical Topics for Evening Talks, which should be of 30-45 
minutes duration, are "Animals in Winter", "The Trees of Yosemite", "Game 
Conservation", "Fish and Fishing", "Adaptation to Environment", "Plant and 
Animal Distribution". 

IV. Special Talks are sometimes given on astronomy, with or with
out the use of the glasses, on geology, or nature subjects to special 
parties and on other special occasions. 

V. The Ranger Naturalist must keep up the specimens in the flower 
show at the lookout. Good specimens may be obtained from the meadows 
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along the road or on the Ledge Trail, A specimen without a label is of 
small value. A Hall's Flora, or other dependable reference should be 
at hand, and sufficient time should be planned for to permit of prepara
tion of neat and accurate labels. A garden of transplanted flowers is 
to be maintained just below the Lookout. 

VI. Excellent suggestive material for "Yosernjte Nature Notes" 
articles is on every hand. The Ranger-Naturalist stationed at Glacier 
Point should prepare at least one pertinent article each week. It should 
be sentto the Park Naturalist's office. (See section in this manual -
"Yosernite Nature Notes".) 

VII. Reports and Records. At the end of each week a full report 
on current operation and sale of publications is to be submitted to the 
Park Naturalist. Forms "A","B" and "C" should accompany each report as 
should receipts from sales. A daily record of service, events and 
observations is maintained in the Glacier.Joint Logbook, which is to be 
left in the Glacier Point Ranger-Naturalist office. From these records 
a detailed weekly report on activities is to be prepared. 
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Grove, it is not advisable to cut branches from these. Specimens of 
Douglas fir should he collected from the North slope under Wawona point, 
where Jeffery pine may he found also. On the ridge leading toward 
Mount Raymond, at an elevation between 7,000 and 8,000 feet, red fir 
will he found, and near the rocky slopes at the edge of timherline on 
this same ridge will he found several Western white pine trees. Speci
mens of Bear clover and Stag-horn lichen should he on display also, and 
the fruiting bodies of the more common tree ..Fungi. 

A record will he kept of the number of people with whom the 
Ranger Naturalist has come in contact during the day, and also a record 
of events that may he of interest to the Park Naturalist. A log hook 
should he kept in which are recorded incidents of the season's activi
ties. 

An article for Yosemite Nature Notes will he prepared on Monday 
of each week and mailed to the Park Naturalist. 

A.Areport will he submitted to the park Naturalist on the first 
of each month, which should include: 

Receipt of sales publications) 
Number of copies sold ) Form "C" 
Stock on hand ) 
Request for new supplies 
An outline of activities 
Number of people reached by short talks, 
lectures and reference to special parties 

(Forms "A" and "B") 

OTHER PUBLIC CONTACTS 

Visitors to the Mariposa Grove arrive in their own cars or on 
stages that enter the Grove on schedule time. Comparatively few, however, 
remain in the Grove over night, and in most cases the time required to 
drive in and through the upper grove constitutes, a visit. It requires 
about an hour to make this trip. 

In order to come in contact with the greatest number of people 
the Ranger Naturalist will find it necessary to follow the crowds, rather 
than to attempt to conduct a definite program of Nature Guiding. 

Few people are found hiking through the Grove, and those driving 
in are. interested in the Big Trees from the time they enter at the Check
ing Station until they have arrived at the Wawona tree in the Upper 
Grove. Quite naturally trees and forests hold their attention during 
their visit. 

Four extremely interesting locations for contact with visitors 
are to he found along the road through the Grove. 
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(1) At the Checking station in the lower Grove, people impressed with 
their first view of the Big trees, usually drive to one side of the 
road and park their car while they walk out under the trees. At this 
point is to be found a mixed stand of Forest trees, typical of the 
forests throughout the Sierra Nevada at an elevation above 5,000 feet. 
Perfect specimens of Sugar Pine and White Fir with some Yellow Pine 
and Incense Cedar. 

People are always interested in conditions as they are to be 
found in these Forest trees. Several Sugar Pines around the Ranger 
Cabin are representative of the finer specimens that produce the large 
cones. A general description of this tree, including its limited 
range is most interesting. 

The White Fir, on both sides of the road at this point exposes 
nearly all of the defects and infections that effect its commercial 
value. On several of the White Fir trees by either of the water 
hydrants in front of the checking station will be found well up along 
the trunks the fruiting bodies of the Indian Paint F ungus {Echinodou-
tium-tinctorium). On the tops of several White Fir trees near the 
Texas tree will be noticed large clusters of mistletoe (Phoradendronr. 
bolleanum). Across the road from the station will be found several 
White Fir trees that are noticeably deformed as a result of an in
fection which killed the original top, causing the trees to throw out 
a new top. Several White fir trees near by have suffered from a beetle 
attack, and their exposed spike tops effectively illustrate the result 
of the activities of one of the trees many natural enemies. Practically 
all of the Incense Cedar is weighted with clusters of Mistletoe (Fhora-
dendron: juniperinum libocedri), and on one large leaning Cedar near 
the cabin will be found, well up on the trunk, the fruiting bodies of 
the Dry rot Fungus (Polyporus amarus). 

An overmature Yellow Pine in this group with the spike top ex
posed affords an opportunity to describe the life of a tree, and how 
through old age it dies from the topdown. 

The first few hours of each morning can be spent most effective
ly at this point. By 9:30 A.M. travel into the Grove has increased to 
the extent that the service of the Ranger Naturalist can be put to 
better use at the Grizzly Giant. - - As about 70$ of all of the cars 
entering' the Grove stop at the Grizzly Giant, it will be possible to 
meet more people here than at any other part of the Grove during the 
day. Describing the Grizzly Giant to the crowds, the large limb about 
one hundred feet above the ground will be brought to their attention. 
This limb is well over sis: feet in diameter, and directly under it on 
a forked limb will be found a Currant bush, growing, at which people 
marvel quite as much as at the great size of the very ancient tree that 
supports it. 
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After describing the Grizzly Giant, the crowd can be held for 
another ten minutes while a short talk is given on the other forest 
trees around the Giant. Here the same type of forest is to be found 
with the same infections that effect the trees at the checking station. 
South of the Grizzly Giant about 150 feet are two trees growing so close 
together at the base, that the average visitor might assume that they 
are both supported by the same root system. One of these trees is a 
large 'White Fir and the other a large Sugar Pine at the base of which is 
a great fire scar. In this scar will be found the protrusion of the 
pure white sugar from which the tree derives its common name. The Cali
fornia tree situated about one hundred and fifty yards east of the 
Grizzly Giant, is always an interesting subject, as this is one of the 
famous tunnel trees through which a road has been constructed. The 
purpose for which this tunnel was cut through the California tree adds 
spice to a short tree talk. (See articles in Yosemite Nature Notes, 1928) 

(2) At 12:00 o'clock, the greater number of people are to be found 
at the parking space and around the Big Tree Lodge, in the Upper Grove, 
where they are more or less settled during the noon hour. 

Surrounded by people who occupy the various tables in the circle 
of the out of door dining' room at the cafeteria, an opportunity to 
describe the different birds presents itself. The Western Tanager and 
the Western Robin are to be found in conspicuous numbers, with the ever 
present California Blue-jay, darting between the tables for food much 
to the pleasure of those who throw particles to attract them. Many 
Chipmunks and an occasional Pine Squirrel, with a number of Golden-
mantled Ground Squirrels and the California Ground-Squirrel, make the 
noon hour an interesting diversion and affords the best opportunity to 
talk on animals. After lunch people are found to enter the Branch Mu
seum, which is located just opposite the/Cafeteria at the Big-tree Lodge. 

The Ranger Naturalist should take advantage of this opportunity 
to mingle with them until the time set for his afternoon lecture, which 
should start at about 1:45 P.M. and continue until about 2:30 P.M. 

At the Camp-fire circle, in front of the Big Tree Lodge, seats 
are arranged in the shade where people seated have a very good vievoof 
the several interesting land marks of the Mariposa Grove,.which should 
be dealth with at length during the lecture. (See "Lecture Book" for 
typical Sequoia talk) 

After the lecture, a short walk will bring an interested crowd 
to the Massachusetts tree, where the exposed heart of this fallen tree 
affords an opportunity to describe the functioning Of a living tree. 
The huge trunk, the annual rings, the Cambium , the sap-wood and the 
heart should be pointed out. 

By riding on the first stage leaving the 3ig Tree Lodge after 
the lecture, the Ranger Naturalist will find the trip around the loop 
and to Wawona Point well worth while. Each of the passenger stages are 
held at the Point for five minutes. A description of what one sees from 
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here is always interesting, and, should time permit, a description of 
the course followed by 1,1a jor Savage on his eventful expedition which re
sulted in the discovery of Yosemite makes the view more interesting to 
those who are returning to the Valley. 

Except on rare occasions do people spexid the night at the Big 
Tree Lodge in sufficient numbers to warrant an evening lecture. Although 
campers in the Lower Grove usually retire early, it is sometimes possi
ble to talk with groups and to mingle with those who take advantage of 
the Gamp-fire Circle. 
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In 1928 a Ranger was stationed at Heten Hetchy for the purpose 
of checking automobiles and with special orders to cooperate with the 
Education Department in lecturing to visitors at the Hetc'h Hetchy Dam 
site. In this mutilated section of the park it is necessary to counteract 
the propaganda disseminated by the City of San Francisco, and at the 
same time a splendid opportunity is presented to reach visitors with 
the interesting geological story which can be told here. 

The 1928 experiment demonstrated that park visitors are as much 
interested in the natural phenomena of the region as in the man-made 
dam. Should travel to the region increase, the Educational possibili
ties there would be quite as important as at other outposts. In the 
meantime the Ranger stationed there should be equipped to serve as 
Ranger-Naturalist whenever opportunity is offered. Special orders 
given him will instruct him to cooperate with the Park Naturalist, and 
in conference with that officer definite plans of procedure will be 
developed. 
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In the summer of 1925 a cooperative arrangement was made with 
the Sierra Club and the Yosemite Natural History Association, whereby 
a Ranger-Naturalist was employed for Tuolumne Meadows duty. The pictur
esque Parson's Memorial Lodge, property of the Sierra Club, was used 
as a branch museum and educational outpost. The staff member stationed 
there (during July and August) exhibited properly labeled cut flowers 
of the region, tree specimens and geological collections. He offered 
trips afield and gave lectures each evening at the Tuolumne Meadows 
Lodge camp-fire. Printed signs announcing the new service were posted 
about the meadows. The number of visitors who frequented the "Meadows" 
at that time was small and response to the invitation was small in com
parison to results obtained in Yosemite Valley. The experiment, how
ever, demonstrated the value of such extension of Ranger-Naturalist 
service, and the work has been suspended only because of lack of funds 
with which to employ the needed staff member. 

Organization plans for 1930 provide for a Tuolumne Meadows 
Ranger-Naturalist and with the greatly increased travel into that sec
tion of the park, decidedly worthwhile results will be forth coming. 
Detailed instructions for the employe at this post are deferred until 
experience has been obtained under the new travel conditions existent 
in the Tuolumne Meadows. 
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By 

Enid Michael 

The beginning of the Y osemite wild flower exhibit was made by 
Mr. Ansel Hall in the year 1920. Serving as information ranger at that 
time, he had his desk on the veranda of the Administration Building in 
the old Yosemite Village. On this desk he kept a few specimens of wild 
flowers and native trees. It was during the spring of 1920 that I came 
to live in the Yosemite. The beauty of the flora impressed me greatly, 
and I thought it a pleasing idea of Mr. Hall' s tohexhibit a few speci
mens. It happened that I was familiar with Miss Eastwood's flower show 
in the vestibule of the Academy of Sciences building in San Francisco, 
and I asked Mr. Hall if he would not like me to keep a similar show. 
This he was pleased that I should do and secured for the purpose the 
best equipment he could find, which consisted of a table and some bottles. 
The table was set on the veranda, and during the years 1920-1921 I kept 
a botanical display there. The display was pretty and fresh, and the 
specimens were named, both the common and scientific names being- given. 
Director Mather, when he came to the Valley, Superintendent W* B. Lewis, 
and Chief Ranger Forest Townsley all showed a kindly interest in the 
flower show. The following year the Department of the Interior had 
erected a good flower stand with graduated shelves. The Department, too, 
put me on the payroll from June to August, inclusive. 

Mr. Townsley had asked me during the first year if I would not 
write a botanic report each month to go in with his reports. This I did 
for every month up to the year 1926; however, beginning with the spring 
of 1923 this report was filed with the Park Naturalist. 

Mr. Hall had assembled an exhibit in Jorgensen's old studio, and 
the building was opened as a museum in 1923 and to the veranda of this 
building the flower show was moved and here maintained throughout the 
year until 1926. At this time it was again moved to the new Museum 
building that had been erected in the Hew Village. ^200.00 was taken 
from the museum funds, and a splendid new metal stand built for the ex
hibit; it provided for running water under the shelves, and this elimina
ted the use of the troublesome bottles, making- the show much easier to 
care for and presenting a more pleasing background for the exhibit. The 
flower show exhibits during the season about five hundred of the twelve 
hundred species of flowering plants attributed to the Park, and often 
species from lower altitudes are displayed. The factor of chief impor
tance in the maintenance of the exhibit is in the naming of the specimens. 
Common and scientific names are given, and every effort is made to keep 
them correct. After chis, the freshness and neatness of the display is 
important. 
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A wild flower exhibit has been maintained, also, at Camp Curry 
every summer beginning with June, 1922. Miss Dodge and:-Miss Drachman 
had charge of this exhibit the first season. After this I had charge; 
however, the work of the exhibit has been done in large part by flower 
lovers who contributed their time. The public have from the first shown 
a marked interest in the flower display; people of all classes visit it. 
Many are just flower -lovers, while others have various degrees of botan
ical learning. The love for flowers is universal; this may be plainly 
seen by anyone who '..'ill spend an hour near the flower show and observe 
the tourists who visit the exhibit in a continual stream during certain 
hours of the day. Great is the appreciation that has been expressed by 
the public for the wild flower exhibits. 

During my residence here I have taken every opportunity to visit 
the higher parts of the Park and familiarize myself with the flora of the 
upper life zones. The collecting and pressing of specimens was soon 
begun. Difficult and rare species were the first collected, and these 
I took out in the winter to the herbarium at the Academy of Sciences 
and studied and, with the help of Miss Eastwood, determined. During 
the summer season Mr. Lewis directed that one day each week should be 
given to collecting. On this day I could reach the gardens on the cliffs 
or above the rim. For six successive seasons I spent the month of 
September in the high mountains of the Park collecting, with the result 
that the higher reg-ions during September are well known to me. It is 
now desirable that opportunity be given to collect during different 
weeks of July and August in the higher life zones. 

I am endeavoring at the present time to comrjlete rny collection 
of the Yosemite flora. Some 1000 specimens are now in the collection, 
and these are being installed in the museum. It takes considerable 
time to mount, name and sort these specimens. Almost all of this work, 
as well as a large part of the collecting for mounting, has been done 
on my own time. 166 specimens have been mounted in Hiker mounts and 
exhibited on the walls of the "Flower Room" in the museum, and 459 are 
mounted and placed in family groups in a metal cabinet. 

The flora of the Valley is rapidly changing; native species are 
disappearing, and at times the arrival of some new species is almost a 
daily event. These new arrivals, for the most part, arc not native to 
the Sierra; they come from many parts of the world and usually belong 
in the group of "weeds" or of grasses. The botanist then must be con
stantly alert. She must see and know every plant, that the answers to 
any questions about plants may be ready. Many learned men come to the 
Valley during the year, and some among them are of such keen vision 
that no plant escapes them. 

During the nature guide season a special flower and tree walk 
is given every Tuesday morning from Cump Gurry. This walk has an en
thusiastic attendance that averages forty-five individuals for each walk 
during the season. For the botanist, however, these walks do not cease 
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with the closing of the service, as the frequent requests for informa
tion and nature walks coming to her throughout the year are always grant
ed. There is need, I believe, for a botanist in the Yosemite on duty 
the year through, one whose entire time is devoted to the study and 
collecting of plants, maintaining of exhibits, conducting walks and 
giving botanical information to the public. 

In conclusion, it is timely for me to thank those flower lovers 
who have generously contributed their time and interest to the flower 
show in the past years. Among those to whom I feel especially grateful 
are Mr. Charles Michael, Dr. Will Monroe, Mir. Allen Bevins, Miss Emily 
Smith, Mrs. W. B. Bourne and Miss ISabel Hibbard. The kind interest in 
the work shown by Supterintendent W. B. Lewis and Director Stephen 
Mather have encouraged me to continue my studies. Last, Mr. C. P. Russell 
Park Naturalist, in charge of the museum, has always been more than 
willing to do anything that will improve the flower show. 
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By 

Harvey E. Stork 

From past experience it has been proved that growing wildflowers 
appeal more strongly to the park visitor than do botanical specimens, 
no matter how attractively mounted, or even than do artistically 
arranged displays of cut wildflowers. 

an experimental wildflower garden was established at Mammoth 
Hot Springs, Yellowstone National Park, in June 1927 by the National 
Park Service educational staff in cooperation with Mammoth Lodge. Four 
men, working two days, with a small truck available about two-thirds of 
the time, transplanted one hundred and ten species. After the first few 
days the only attention required was that of one man for approximately 
one hour per day for watering:. It appears, therefore, that such wild-
flower gardens, when once started, can be maintained with less labor 
than a far less effective Out wildflower display. 

The following notes will be found useful in the establishment 
of wildflower gardens: 

1. The best time of the year for the removal of plants is in 
spring as soon as they can be recognized. If removed at the time the 
flowers appear, the inevitable flagging of the plant makes the flower 
look unattractive and even wilted in some 3pecies so that a whole sea
son is lost before a vigorous normal blossoming results. It is possi
ble, of course, to move many species that are fairly hardy so carefully 
that they will not experience the slightest wilting. This requires a 
great deal of care, though, in keeping the root system undisturbed. 

2. In transplanting, the first precaution to observe is to avoid 
disturbing the soil particles around the finest roots. If they are dis
turbed, the root hairs break and only when new ones grow Can water be 
taken in. Naturally, ag large a ball of earth as is possible should be 
kept about the plant. But even when this is done, the earth may be so 
friable that in packing and transferring and resetting it, enough move
ment and crumbling may take place within the ball of earth to seriously 
disturb the fine root hairs. It is better, therefore, to first water 
the soil thoroughly so that the soil particles will be firmly bound to
gether. Then a straight, long spade may be used in cutting the soil all 
around, and if two or three helpers with spades are available, the ball 
of earth may best be raised by prying up from different sides. 

3. If the transplants are to be hauled any distance, it is ad
visable to wrap gunny sack about the ball of earth and tie the same firm
ly with cord. This prevents the earth shaking apart internally and thus 
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breaking the root hairs. Where the earth is a fairly tough sod, knit 
together by the fibrous roots of grass or similar plants, it is often 
enough to set the transplant in a paper carton, box or even in bottom 
of the transporting truck, without wrapping. 

4. The transplants should be reset as soon as possible, care 
being taken that the level is not higher than the level at which the 
plant originally stood; it may be set slightly lower than the former 
level, but not higher. Where it has not been possible to retain much 
soil on the root system because of the friable sandy nature of the soil 
or because of the rocky nature of the original habitat, it is advisable 
to "puddle" before setting in, that is, wet the excavated soil thorough
ly so as to make a rm*d in which the roots may lie and become established 
more hastily. In all cases, the soil should be thoroughly wet all around 
for some distance; if only the soil immediately surrounding the trans
plant be wet, it will become dry too quickly because of the capillary 
traveling of the water to outlying drier regions. The reason for the 
abundant water supply is to provide enough water to the root hairs that 
have remained undisturbed in order to make up for the lost root hairs 
in keeping up the water current through the plant to the leaves. 

5. At the foliage end of the plant, it is possible to check 
excessive transpiration and subsequent wilting, by pinching off the older 
leaves, or in some plants by pruning back more or less severely, depend
ing on the ease with which the plant in question transplants. Secondly, 
dangerous excess of transpiration of water may be prevented by providing 
shade for the plant. If the plants can be set in naturally shaded 
places, success is more certain. If a cloudy day is chosen the same is 
true. Some plants may need artificial shading by a white awning, tent, 
white paper, etc. Thirdly, the transpiration is cut down by keeping the 
surrounding atmosphere humid. This may be done by sprinkling- and wetting 
down the surroundings for some distance so that the evaporation will 
keep up the humidity. This is in case a day is chosen that is not 
rainy. In sprinkling while the sun shines, the plant's leaves and stem 
should not be wet. 

Plants which grow in dry situations usually have leaves that 
give up their water only very slowly and give little trouble. However, 
they often have a compensating wide-spread root system whicn is trans
ferred with great difficulty. 
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AND EDUCATIONAL OPPORTUNITIES THERE 

By 
K. C. Bryant 

History 

One of the first fish hatcheries built in the State was located 
at Wawona (1895). This hatchery wan erected by the Yooemite-Raymoad 
State Line and turned over to the State for operation upon condition 
that 500,000 trout would be hatched and distributed in the vicinity. 
After being abandoned for two years, a new building was constructed, 
and new building was constructed and new equipment installed. In recent 
years the water has proved unfit for work in the late summer. Beginning 
in 1918, a location with more suitable conditions was looked for. In 
that year a temporary hatchery was erected at Happy Isles in Yosemite 
Valley to determine whether or not the location was suitable for fish 
cultural work. A number of troughs housed in a tent were furnished with 
water from the domestic water supply. The fish thrived and the water 
proved very suitable. Architectural plans for a new hatchery were 
drawn but no satisfactory agreement was reached between Federal and 
State authorities until 1927, 3n April of that year a 54 trough , model 
hatchery of stone and wood was completed at Happy Isles. Six hundred 
thousand Steelhead Trout eggs arrived at the Hatchery in Nhrch, and 
since that time the hatchery has been open to the public daily, 

A nursery and brood pond are to be installed, and provision is 
also made for aquaria to exhibit the various species of trout found In 
the park. V/hen complete, it will be twice its present size and will be 
modern in every respect ana fully equipped with every device known to 
fish culture so as to be presented to visitors as a model of the State's 
best type of hatchery. 

Beginning in June , 1927, Nature Guides have been detailed t) 
the hatchery during' visitor's hours. Here they have found abundant 
opportunity to tell the interesting' story of the development of fish 
culture, one of the notable accomplishments of man, and to emphasize 
the need for the conservation of fish resources. 

N. B. For further information useful in preparing suitable talks far 
the Yosemite Fish Hatchery, see the Trout Number of California Fish and 
Game, the Hatchery Number of the same magazine anu numerous articles 
which have appeared from time to time in the Fish and Game Commission's 
Quarterly. About the only reference work on fish is American Fooc. and 
Game Fishes by Jordan and Evermann. However, there is little about 
fish propagation in this book. 
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ON A If, P. 4 C. CO. STAGE 

by G< C\ Buhie 

It may happen that a special party, desiring scientific infor
mation and able to pay Yosemite only a brief visit, should call upon 
the services of a Nature Guide. Quite naturally, a most comprehensive 
glance of the Valley Floor is to be had from a Y. P. & C. Co. bus. The 
guide, serving as a lecturer upon such a trip, needs reply only upon 
such information as he would ordinarily use upon a Nature walk, except, 
of course, that intimate acquaintance with the plants and animal in
habitants of the Valley is impossible, and a large amount of "sight
seeing" data must be dispensed in order to give a complete and balanced 
whole• 

The sight-seeing party, as a rule, consists of intelligent folks 
seeking facts• Humor, as always, is not imperative altho quite decorus, 
especially if it is not overlorded or indulged in at the expense of 
truth. The personality of a lecturer is strongly delineated upon such 
a tour and is essential to its outcome. All argument, especially of the 
lengthy type, has to be avoided. The same careful intonation and dis
tinct articulation so vitally necessary in outdoor lecture is absolutely 
indispensable. One must be careful of one^ r's, m's, n's, ng*s and 
other consonants. SZovlftpeaklttg without becoming monotonous or dr&»4£-
ing is highly desired. The speaker must contend with the noise of the 
motor, with dust, and with the parching effect of the wind as best he 
cano 

Very frequently, the nature of the party will fashion the trend 
of material covered. It is impossible to lay hard and fast rules, nor 
is it to be desired. For a specific example, with a party of chemists, 
recently attending a convention on the pacific Coast and spending their 
one day in Yosemite, it might be well to draw illustrations from atoms 
and molecules, from Thermodynamics- and Kinetics, from miscellaneous 
facts and theories current in Chemistry. For M iddle Westerners, geology 
of the Ice Ages is frequently drawn upon, and topography of Middle 
Western prairie and bottom land frequently adapts itself for explaining 
Yosemite characteristics. And the Middle westerner will know the 
geologic phenomena even the- he may fesver have recognized them as such. 
Therein lies the beauty of serving people from all over the globe. 

The usual course of the Valley tour is as follows: Yosemite 
Lodge, Camp Curry, Kappy Isles, Tenaya Bridge, Ahwahnee Hotel, foot of 
Yosemite Falls, El Capitan, Valley View, Bridal Veil Falls via Pohono 
Bridge, Cathedral Spires, Largest Yellow Fine, Old Village and back to 
the Lodge. As typical material which .might be covered in a two or two-
and-a-half hour trip over much routing the following subjects might be 
taken up in the order given. The list is by no means rigid or conclusive: 
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Yosemite Falls, Yosemite Creek.Bridge, Elk Paddock, Lassoing' Elk, the 
California and Tule Elk, Elevation of the Valley, Old Museum, Sentinel 
Bridge, Sentinel Hotel. Cedar Cottage, Yosemite. Pines, the Incense 
Cedar, the Merced River and its history, Bathing beaches, the Old Claim 
Gate, LeConte Memorial lodge and Lectures, the Toboggan Slide, Camp 
Curry, Glacier Point and Overhanging Rock, the Firefall, Indian Ochums, 
Tenaya Canyon and Mount Watkins, Sunrise on Mirror lake, Yellow Pines, 
the Carving of the Valley by Glaciers and the Evidence below the Point, 
Large Mastiff Head below Half Dome, Overhanging Rock and Glacier Point, 
Nevada, Vernal and Illilouette Falls, the High Sierra and Hikers' Camps, 
Shells of Half Dome and Exfoliation, Medial and lateral Moraines, 
Burned-out Trees, Douglas Spruce and large on by Tenaya Bridge, the Color 
of the Creek, Brakes, Royal Arches, I ndian Caves, Golden Cupped Oaks 
and Talus Flora, Sugar Pines and the Largest Specimen, the Ahwahn.ee 
Hotel, Tree Splitting Boulder, Lichens on Valley Cliffs, Piute Point, 
Half Dome or Tissiack, Stair Case Falls and the Ledge Trail, Indian 
Village, Housekeeping Camp, Indian Canyon, the New Village, the Museum, 
the Administration Building, the Rangers' Club, the Zoo, Black Oaks and 
Cottonwoods, Acorns for Food, Milkweed, the Lost Arrow, Yosemite Point, 
Cemetery, Eagle Peak, landslides, Rocky Point, Indian Head, Cathedral 
Spires, El Capitan, Terminal Moraine,, Big Oak Flat Road, Pbhono or 
Bridal Veil Falls, Valley View, Cloud's Rest, the Discovery of Yosemite, 
Azaleas, Fern Spring, Yosemite Firs, John Kuir, V/awona Road, Sequoias, 
the Mariposa Grove, the Three Graces, Bunnell Monument, Murdered Miners, 
Ribbon Falls, Cathedral Rocks and Spires, the Bear Pits, the Largest Tree, 
Sentinel Dome and Rock, the Four Mile Trail, Old Kostelries, Church-
going in Yosemite, and the Old Village. Embellished with a large amount 
of Natural History and Stories of the Indian and the Early Pioneer, 
this furnishes the essence of material covered. 

http://Ahwahn.ee
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SCIEKTIPIC EESEARCH 

by 

C. P . Russe l l 

In every park there are innumerable problems relating to physi
cal features, human history, flora and fauna. Some of these problems 
may be neglected indefinitely without jeopardizing the safety of park 
possessions. Others demand immediate attention as their solution is 
essential to the formulating of wise park policies. Yet another type 
of problem is of the proper preparation and presentation of museum ex
hibits. Such a problem is the ferreting out of facts in the human 
history of Yosemite Rational Park. When the present Yosemite Museum 
was constructed it was planned that a series of exhibits should he in
stalled which would depict the story of human affairs within the Park 
and the park region. This story of human events had never been com
piled. There was no single volume to which to turn in obtaining the 
facts. Research, through study of hundreds of references, manuscripts, 
and documents, as well as numerous interviews with old residents of the 
region, was necessary. The present History Room of the Yosemite Museum 
and the outline of human history in the Information Manual are based 
upon this study. The story is not complete, and many months of addi
tional 3tudy will be devoted to this particular problem. The excellent 
collection of Californiana in the Mather library will provide abundant 
source material. 

The Ethnology of Yosemite National Park has never been thorough
ly studied and satisfactorily presented. Workers from the State Museum 
of Ethnology at the AffiliatedbColleges in S an Francisco have done much 
research in the Sierra region and their findings have been published. 
The Yosemite ethnological exhibits have been based onnthese printed 
accounts. But a thorough study of the local materials in the Yosemite 
collection, as well as a study of the local Indians should be made. 
With facts so found the Yosemite Museum Indian exhibits should be re
vised and a report published, 

For years thorough studies of the Yosemite flora have been pur
sued by Dr. Harvey M. Hall, Willis Linn Jepson and Mrs. Chas, Michael. 
One volume, "A Yosemite Flora", has been published by Dr. and Mrs. Hall, 
and numerous popular articles from the pen of Mrs. Michael have appeared 
during the past eight years. The trees and shrubs of the Park have been 
studied by a number of students. On the whole it may be said that with 
the accumulated knowledge and the present studies being made the great
est desideratum in this field is a solution to the problem of preserving 
the native flora of Yosemite Valley from destruction by the human develop
ments, introduced parasites and browsing by abnormal numbers of deer. 

Fortunately the vertebrates of Yosemite have received considera
tion from scientists of the Museum of Vetebrate Zoology, University of 
California. Results of their years of study have been published in 
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"Animal Life in Yosemite". This admirable reference provides adequate 
information on occurrence and something on the life history of most 
species. No more than a start has been made, however, in the study of 
the complete natural history of Yosemite vertebrates and many problems 
in this field require immediate study. Had salient facta in the life 
history of Yosemite deer been known in 1924-25, it might have been 
possible to have saved many of the 22,000 T uolumne deer that were 
killed during the epidemic of foot and mouth disease. At the present 
time the deer are present in Yosemite Valley in such numbers as to con
stitute a menace to the vegetation. Throughout the Merced System the 
animals are present in abnormally large.numbers and there is possibility 
of an outbreak of a disastrous epidemic among them. It is highly de
sirable that an immediate attempt be made xo record ail data regarding 
habits and behavior. 

Determination of the status of the Black Bear in the park is 
another pressing problem. Policies regarding control of coyotes, wild 
cats, mountain lions, skunks, California ground squirrels, certain 
hawks and other so-called "troublesome" species are not well formulated 
and such policies should not be adopted without a full understanding 
of relationships existing between these animals and the rest of the 
biota. It is fundamental that sutides in life histories be made and it 
is to be hoped that provision for organised work embracing the entire 
park system may materialize very soon. The P ark Naturalist may well 
plan to devote serious effort to accumulating data on all forms of native 
life and he should arrange for the cooperation of all park employes to 
this end. A blank form for recording observations has been devised in 
Yellowstone ana all Rangers are required to make observations and report 
on them regularly. It would seem that a similar system shall be prac
ticed in all parks. 

The ultimate aim of a Park Naturalist should be to organize his 
department as to successfully keep ahead of current demands upon his 
time and to apply himself to original studies which will be productive 
of contributions to the knowledge ana literature of his park 



1 •••;;. 

NATUBJ2 TBMLS AND SELF GUIDING TRAILS 

By 

A . F . H a l l 

The first Nature Trails were established by D r. Frank E. iutz 
in Palisades Interstate Park in 1925, and immediately demonstrated their 
great educational possibilities in explaining to visitors in a personal 
way the interesting natural features of the trailside to be found every
where if only one has the eyes to see them. The keynote of the Nature 
Trail, to use Dr. Lutz's words, is "A friend who knows something of 
natural history is taking this walk with you." 

The establishment of a Nature Trail does not mean that a tag 
with a botanical name will be tied to each tree and flower; instead, 
the aim is to stimulate the visitors interest and guide him in the 
observation of nature for himself. For example, on one of our own 
Nature Trails in Yellowstone National park we might have labeled at 
one point "Stump of Lodgepole Pine (Pinus murrayana)". Instead the 
label reads: "How old was this tree? Each ring represents one year's 
growth. Gould we grow another in your lifetime or mine?" Almost every
one stops for a moment to think it over, and therein lies the possibili
ties of Nature Trails, 

The experimental Nature Trails laid out in Yellowstone and other 
parks during the season of 1926 demonstrated their great potentiality as 
a valuable supplementary feature of the educational program in the parks. 
The cost of establishment is comparatively low since baggage tags and 
other available materials can be used for temporary labels. Once es
tablished, the trails serve thousands of visitors and the cost of up
keep is comparatively nil. 

Nature Trails supplement but do not replace Guided Trips Afield. 

Self Guiding: Trails, specializing on various subjects such as 
geology, history, Indians, flowers, etc., have also been developed, and 
it is planned that a series of such Self Guiding Trails will ultimately 
radiate from the Yosemite Museum as a center. 

Detailed- data on the establishment and labeling of Nature Trails 
will be found in "Nature Trails" 'o;; Frank E. lutz and in "Signs Along 
the Trail" by William H. Carr, bulletins of the American Iluseum of 
Natural History. 



"YOSEMITE NATURE NOTES" 

By 

C. P. Russell 

When the Yosemite Educational•Department was established in 1922, 
it was deemed desirable to circulate a leaflet in which local natural 
history incidents might be featured and the new phase of National parks' 
work given publicity. A mimeographed leaflet to appear each week and 
to circulate among new and old friends of the Parks' educational venture, 
was started by Park Naturalist Ansel Fa Hall. For three years the little 
mimeographed journal was produced by the department and served to develop 
interest in individuals and provided copy for the press, which resulted 
in good national publicity for Yosemite Educational work. 

With the creation of the new Yosemite Nu.seum in 1925 the Yosemite 
educational work was so enlarged in scope and importance that a correspond 
ing development in "Yosemite Nature Notes" was desirable. Government 
regulations prohibit official printing by tha National park •Service, and 
in order to produce a publication in permanent printed form, the coopera
tion of an "outside" agency was sought. The Yosemite Natural History 
Association was organized and with the modest funds made available by 
this organization, the new printed series of "Yosemite Nature Notes" 
was established. The first number in this form was Vol. IV, No, 1, 
January 1925* Since that time the mailing list for the little monthly 
has been enlarged and its contents have taken a recognized place in 
scientific bibliography. In 1928*29 the Park Naturalist had opportunity 
to visit 53 eastern museums, and he was gratified to discover that many 
museum workers had been made acquainted with Y osemite activities 
through "Yosemite Nature Notes". 

Every Ranger-Naturalist is required to prepare at least one 
appropriate article for publication each week. Files of back numbers 
of the "Notes" are available in the library and the Park Naturalist's 
office, and each staff member should familiarize himself with what has 
already \)ee.a published. In preparing articles the author should consider 
that our readers include both technical scientists and those laymen 
who desire popular articles. So far as possible our material should be 
planned to make distinct contributions to the knowledge of field natural 
history and at the same time have popular appeal. Manuscript may be 
presented in longhand and should go to the Park Naturalist for editing. 
The Museum Secretary will prepare double spaced copy to be sent to the 
Stockton Record, where the articlea are set up on lin-o-type machines. 
A carbon copy of all articles will be retained at the Yosemite Museum, 

New type matter received from the Stockton R ecord will be cared 
for by the Assistant Park Naturalist. In cooperation with the Yosemite 
Natural History Association he will attend to planning the composition 
of each number and the mechanical work of production. Mailing of each 

http://Nu.se
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issue will receive the attention of the Museum Secretary and any other 
staff members designated by the Assistant Park Naturalist. 

In connection with this brief discussion of the official relation
ship of "Yosemite Nature Notes" to the Yosemite Ed ucation Department, it 
is opportune to stress the importance of maintaining a close unofficial 
relationship between the Department and the Yosemite Natural History 
Association. Since its establishment, the Association has contributed 
more than $12,000 to the establishment and maintenance cf the Yosemite 
Museum, the Glacier Point Lookout and "Yosemite Nature Notes". It has 
been impossible to secure adequate Government support for the growing-
educational activities and these "outside" funas have saved the day 
on several occasions. Ranger-Naturalists should take every opportunity 
to enlarge the membership of the Association and interest visitors in 
its endeavors. 
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HISTORY OP HUMAN 3VSFTS IN YOS3IHB 

* y 

C. P . RUSSBLL 

The purpose of this outline of the Human History of Yosemitc is to 

make accurate dates and outstanding events, togothor with original 

sources, readily availahle. The History Room of the Yosemitc Museum 

affords a most important source of original materials. It was the 

necessity of organizing and labeling these museum exhibits that brought 

about the development of the first comprehensive story of human happen

ings in Yosomite. 

Those reference works in the bibliography marked with the asterisk 

are available in the Mather Library of the Yosemite Museum; others are 

to be found in the Bancroft Library, University of California unless 

otherwise indicated. 
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AN OUTLINE OF EVENTS IN THE HISTORY OF YOSSMITE NATIONAL PARK 

and Adjacent Regions 

by C. P . Russe l l 

15/r2 

Name "Sierra Nevada" applied to Santa Cruz Mountains by Cabrillo. 

#1, Page 79 

1776 

Garces entered Tulare Valloy and named present S ie r ras , "Sierra de 
Marcos". 

#2, Pago 291. 

1777 

Name "Sierra Nevada" applied to mountains that now carry the name, 
by Padre Pedro Font. 

#17 

l80b 

Moraga Expedition explored lower course of Merced River and gave 
name 'Merced". 

#3, Page 405. 

182b 

Jedodiah Smith brought first party of trappers from the East. 
Crossed Cajon Pass, November, 1826. 

#4, Page 183. 
#5, Page 228. 

1833 

J. R. Walker crossed presont Yosomite National Park with a party 
of trappers. 

#6, 
#7, Page 174. 
#8, Page 390. 

1841 

Bartleson Party was first of immigrants. Crossed Sonora Pass and 
discovered Calaveras Grove. 

#9. 
#10, Page 2b8. 

2 



HISTORY OF YOSEHITE - RUSSELL 

I844 

F i r s t wagons brought a c ro s s S i o r r a s by Stephons-Townsend-Murphy 
p a r t y . 

#10, Pago 445. 

1847 

J . B. Alvarado conveyed "Mariposa Grant" to J . C. Fremont for 
$'3,000. 

#11 

1848 

Sierra gold discovery. 

#12, Pago 59. 

1850 

Rush to "Southern Mines" (Mariposa country) 

#13, Pago 315. 

Tuolumne County organized. 

#14, Page 288. 

Mariposa County established. 

#14, Page lol. 

Jos. Screech discovered Hetch Hetchy Valley. 

#15, Page 37O. 

J. P. Savage forced to abandon trading station at Mouth of 
South Fork of Merced. 

#13, Page 15. 

Ind ians a t t a c k Savage ' s Fresno River s t o r e and h i s Mariposa 
Creek Sta t i .on . (December). 

#13 , Pages 22, 2 3 . 

3 
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1851 

Organization of Mariposa Battalion under J. D. Savage 

#13, Page 29. 

Battalion marched toward mountain stronghold of Indians, Mar. 19 

#16, Page 179. 

Chief Tenaya and a part of Yosenite trioe surrendered to advanc
ing whites, March 25. 

#18, 
#13, Page 52. 

Battalion discovered Yosenite Valley from Inspiration Point, 
March 25. Name "Yosenite Valley" applied. 

#13, Pages 53, 6l. 

Yosenite Valley and" Merced Canyon to Nevada Pall explored "by 
men with Savago, March 2D. 

#13, Page 72. 

Battalion withdrew from Yosenite without having found nore 
Indians, March 27. 

#13, Pago 91. 

Second entry to Yosenite made "by Capt. John Boling's Company, 
May 9. 

#13, Page 142 
#19, #20, Page 9. 

i 

First letter dispatched from Valley, Hay 15-

#19, #20, Pago 9. 

Boling captured Yosenite Indians at Tenaya Lake, May 22. Name 
"Tenaya Lake" applied. 

#21, #20, Page 10, 
#13, Page 228. 

(Captured Indians wore escorted to Fresno Reservation, 
but in winter of 1851 Chief Tenaya and his family were 
permitted to return to mountains). 



1852 

May 2, eight prospectors entered Valley, and two were killed 
"by Indians. 

#22, Page 332. 

Lt. T. Moore entered Yosemite with detachment of Second Infantry 
in June. 

#13, Page 275 
#16, Page 172 
#23, Page 75 
#97 

(Yosemito Indians took refuge with Mono Indians and were not found 
"by soldiers). 

#16, Page 172. 

In August Lt. T. Moore found promising mineral deposits east 
of Sierra Crest. 

#13, Pago 277. 

Mariposa Grove discovered by party of prospectors. 

#16, Page 172 
#22, Page 332. 

1853 

Yosemite Indians left their Mono friends and returned to Yosemite 
Valley. They stole Mono horses, and Monos nearly annihilated the 
Yosemite tribe for their treachery. 

#13, Pages 275, 291 
#23, Page 75 

A number of parties of prospectors entered Yosemite Valley in the 
fall of 1853. 

#13, Page 295. 

1S54 

James Capen Adam3 visited Yosemite to capture Grizzlies, which he 
trained. 

#24, Page 196. 
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1855 

First Yosemite pictures were made by T. A. Ayres at this time, 
June, 1855* 

J. M. Hutchings organized first party of sightseers to enter 
Yosemite Valley. 

#13, Page 304 
#23, Page 77 
#25, Page 79. 

•Trail from South Pork (Wawona) "built to Yosemite Valley "by 
Milton and Houston Mann. Finished in 1850. 

#13, Page 304. 

Galen Clark engaged in surveying ditch to supply water to 
Mariposa Fremont Grant. 

#28, Page 108. 

First house, a shack, "built in Yosemite Valley by surveyors, 
of whom L. H. Bunnell was one. 

#13, Page 304, 
#2b, i/27, Page 18. 

(At this time use of Yosemite Valley as reservoir was contemplated). 

185b 

"Coultervil le Free Tra i l " from Bull Creek to Yosemite bu i l t 
by G. W. Coulter and L. H. Bunnell. 

#13, Page 315. 

T. A. Ayres made second trip to Yosemite and made more pencil 
drawings. 

#13. Page 310, 
#29, Page 111, 
vr30. 

"Lower Hotel", first permanent structure, built by Walworth and 
Hite at base of Sentinel Rock. 

#13, Page 309. 
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1857 

Rush of miners from Tuolumne, over Mono Trail, to Mono Diggings. 
Tom IToGee of Big Cak Flat was one of these miners and traders 
and perhaps he "blazed Mono Trail. 

#31, March 1, 1679 
#32. 
#33, 
#75-

Beardsley and Hite put up canvas covered house where Cedar Cottage 
now stands. Galen Clark settled on South Fork of Merced at what 
is now "Wawona". Clark with Milton Mann explored Mariposa Grove 
this year. 

#13, Page 310, 
#45, Page 85, 
#28, Page 102. 

1858 

1859 

i860 

"Upper Hotel" (Cedar Cottage) "built. Operated "by Mr. and Mrs. 
John H. Heal. 

#13, Page 310, 
#25, Page 101. 

\'J. S. Bodie located mineral deposits in region that later "became 
famous as "Bodie". 

#32, Page 5. 

First photograph made in Yosemite "by C. L. Weed. Subject was 
Upper Hotel. 

#25, Page 101. 

James C. Lamon preempted and took up permanent r e s idence in 
Yosemite. 

#25, Page 134, 
#96. 

"Sheepherder Mine" (Tioga) located. 

#34, Sept. 10, l88l 

California Geological Survey established. 

#35, Page IX 
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i86i 

Nine Bactrian camels taken to Nevada mines. Stopped in 
Calaveras Grove, enroute. 

#8l, Page 2D. 

Mono County established. 

#14, Page 182. 

1863 

California Geological Survey made expedition to region between 
Merced and Tuolumne Rivers. 

#35, Page 13. 

1864 

J. M. Hutchings took over Upper Hotel, and it became known as 
"Hutchings House". 

#45, Page 10b, 
#47, Page 329, 
#48, Page 123, 
#50, Page 21, 
#52, Pages 90, 115, 
#54, Page 422, 
#40, Page 323, 
#25, Page 102. 

Sonora Pass Wagon Road projected to serve Bodie, etc. 

#32, Page 59. 

Florence Hutchings, first white child born in Yosemite. 

#25, Page 144. 

Yosemite Valley and l!ariposa Big Trees granted to California as 
public trust. 

48.6 square miles in grant. 3oard of 8 Commissioners 
created. Galen Clark, guardian. 

#3&» #37» pago 5« 

1866 

First appropriation made for administration of Yosemite Grant. 

#38, #37» page 7' 
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i8b8 

John Muir made his f i r s t t r i p to Yosemite. 

#39 

1869 

Geo. F. Loidig "built "Leidig's Hotel" noar Lowor Hotel. 

#51, Page 138, 
#55. ?age 376. 
#40, Page 164, 208, 210, 
#95-

Mr. and Mrs. A. G. Black removed Lower Hotel and "built 
"Black's Hotel" on i t s s i t e . 

#25, Pago 101. 

Edwin Moore acquired half in te res t in Clark 's s ta t ion , and i t 
"became known as "Clark & Moore's". 

#42, Page 44, 
#47, Page 313. 
#49, Page 170. 

Central Pacif ic "built from Sacramento to Stockton. 

#41. 

I87O 

Albert Snow bu i l t t r a i l to f l a t between Vernal and Nevada F a l l s , 

#40, Page 170 
#46, Page 264, 
#49, Page 197. 

Central Pacif ic bu i l t to Modesto. 

#41. 

J. C. Smith built his "Cosmopolitan" bath house and saloon in 
Yosemite Valley. 

#47, Page 322, 
#48, Page 138, 
#49, Page 190, 
#51, Page 141, 
#53, Page 288, 
#59. paSS" 378. 
#63, Page 217. 
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187O, contd. 

Coppcropolis branch of Central Pacific built. 

#41. 

Jos. LeContc made his first trip to Yosemito. 

#43, Page 247. 

La Casa Nevada was built by Albert Snow above Vernal Falls. 

#57, Page 25. 

187I 

Percgoy built a stopping place at Glacier Point and Peregoy 
1 leadows. 

#72 

John Conway built trail from La Casa Nevada to Little Yosemite. 
Ho attempted ascent of Half Dome in this year. 

#22, Page 3A0. 

Central Pacific built to Berenda. 

#4L 

Conway s ta r ted work on Four-Mile Tra i l to Glacier Point . 
(Finished in 1872) 

#22, Page 340, 
#71, Page 82. 

Mt. Lyell climbed by J. B. Tiloston, August 28 (First ascentJ. 

#64, Page 89. 

1872 

Central Pacific built to Merced. 

#41-

Si Capitan Hotel bu i l t in Merced. 

#49, Page 163, 
#51, Page l l 8 . 
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1&72, contd. 

Stage Road built on North side of Yosemite Valley by Conway. 

#40, Page 198, 
#22, Page 340. 

Earthquake in Yosemite. 

#71, Page 88. 

1873 

Eagle Peak Trail built to foot of upper Yosemite Pall3 by Conway. 

#22, Page 34O. 

1874 

Coultervi l le Road bu i l t to Valley f loor, June 17. ("J. T. ITcLean's 
Road"). 

#25, Page 288, 
V79-

Big Oak Plat Route completed to Yosemite Valley by Yosemite 
Turnpike and Road Company. 

#25, Page 335, 

v79-

Wood road bu i l t from "Hutchings" up south side of Valley. 

#40, Page 340. 

State of California purchased private claims in Yosemite Valley. 

#40, Page 351, 

#60, Page lb (1877-78). 

1875 

Geo. W. Coulter and A. J . llurphy leased former Hutching's property. 
#b0, Page 10 (1877-78). 

Harlow Street erected telegraph lino from Sonora to Yosemite 
Valley. A line was built from Yosemite to Bodie, also. 

#34, January 29, l88l, 
#25, Pago 358, 
#80. 
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1875» contd. 

Wawona Road Built to floor of Yosemitc Valley. 

#40, #79, #60 (1874-75) 

Goo. G. Anderson made first ascont of Half Domo. 

#25, Page 457. 

Public school provided for Yosomite. 

#78, May, 1875. 
#05, 1909, Page 10, 
#25, Pago 355. 

Washburn Bros, purchased "Clark & Moores". Place has been 
called "Wawona" since. 

#55. paga 370, 
#58, Page 72. 

1876 

Sentinel Hotel built by Coulter & Murphy. 

#40, Page 238 
#85. 

John Muir's first article on devastation of Sierras by 
sheep was published. 

#8l, Page 30. 

1877 

J. K. Barnard took over "Coulter and Murphy's" (Sentinel Hotel). 

#6l, Page 119, 
#6-0, (I877-78) Page 14, 
#85. 

1878 

John L, Murphy settled at Tenaya Lake (exact date doubtful). 

#84, Pages IO9-I7I, 
#25, Page 481. 

High Sierra Country surveyed by K. M. Macomb of wheeler Survey. 

#82. 
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1878, contd. 

Bodio & Lundy mining excitement reached height. Tioga came 
into prominence. 

#34, (Bee. 29, 1880) 
• i'rfb. 

A. Harris establ ished f i r s t public camp grounds in Yosemite Valley. 

#40, Pago 232, 
#25, Page 355. 

Tunnel in Big Tree of Tuolumne Grove Ae in June. 

#55, Page 341. 

"Mountain House" built at Glacier Point, 

#58, Page 174. 

I879 

Homer Bistrict (Lundy) organized. Was discovered by C. H. Nye. 

#73, September 24, 1879, 
#77. 1880. 

Yosemite Chapel built by Sunday School Union. 

#25, Page 355. 

1880 

Legislation ousted Board of Yosemite Commissioners. New board 
appointed. J . M. Hutchings, guardian. 

#60, 1880, Page 3, 

L. H. Bunnell of Yosemite discovery party published 'Discovery 
of the Yosemite Valley". 

#13. 

l88l 

Silver found on Mt. Hoffman. Mt. Hoffman Mining Bistrict organized 
but it amounted to nothing. 

Tunnel .cut through Wawona Tree. 

#69, Vol. 4, Page 83. 
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1882 

"Anderson Tra i l " (Happy Is les to bridge belov/ Vernal Palls) b u i l t . 

#A0, Pages 311, 367. 
776O, (1880-82) Page 5. 

Construction of Tioga Road s t a r t ed . Completed in 1883 at cost of 
$62,000. 

#86, #79. 

Great Sierra Consolidated Silver Mining Company (Tioga Mine) 
incorporated. 

#86. 

John Conway built Glacier Point Road. 

#44-

1883 

President Hayes with party of 12 visited Yosemite Valley. 

1884 

Tioga Mine closed after expenditure of $300,000. 

#86. 

J. M. Hutchings removed as guardian, and W. E. Bennison appointed. 

#60, (1883-84) Page 14. 

1885 

State Legislature appropriated $40,000 with which to build 
Stoneman House. 

#60, (1885-86) Page 6. 

John B. Lembert took up homestead in Tuolumne Meadows, 

#58, Page 64, 

#65, Page 23 (I903) 

"Echo Wall T r a i l " (Nevada Pa l l s to Glacier Point) b u i l t . 

#60, (1885-86) Page 9. 

Log Cabin b u i l t in Mariposa Grove. 

#60, (1885-86) Page 10. 
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1886 

John L. llorphy preempted loO acres in Tuolumne TIeadows. 

#65, (1903) Pago 23. 

1887 

Mark L. McCord made guardian. 

#60, (1887-88) 

Tramway to Glacier Point considered and surveyed. 

#40, Page 341. 

1888 

Stonernan House leased to J . J . Cook. 

#60, (I887-88) Page 14, 
#40, Pages 263, 336, 
#58, Page 24. 

Commissioners removed Black's and Loidig's Hotels. 

#40, Page 210, 
#b0, (1887-88) Pago 17. 

1889 

Galen Clark again made guardian. 

#60, (1889-90) Page 5. 

Mirror Lake Dam bu i l t to increase area of lake. 

#60, (1889-90) Page 5. 

1890 

Yosemite National Park created, October 1. John ITuir's writ ings 
wore important in bringing t h i s about. 

#60, (1889-90) Page 27. 



l b 

1891 

Capt. A. E. Wood, f i r s t Park Superintendent, arrived with Federal 
troops to administer Park, May 19« 

#65, (189D Page 3. 

Headquarters at Wawona. 

First telephones installed in Yosemite Valley. 

#60, (1891-92) Page b. 

1892 

First plant of trout (Rainbow) made in Yosemite by California 
Fish and Game Commission. 

#65, (1893) Page 8. 

Sierra Club established. 

#70, Vol. 1, No. 1. 

1893 

Sierra Forest Reserve established, February 15. 

#70, (1896) 1:7, Pa®23 257-259. 

1894 

Capt. G. H. G. Gale made Acting Superintendent, 

#65, (1894). 

1895 

Capt. Alex. Rodgers, Acting Superintendent. 

#65, (I895). 

Wawona Fish Hatchery erected. Operated by State. 

#65, (1895) Pago 5. 

1896 

Stoneman House destroyed by fire, August 24. 

#60, (1895-98) Page 9. 
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1&Q6, contd. 

Lt. Col. S. B. II. Young, Acting Supt. 

#£5, (1896). 

First effort made to keep firearms out of Park. 

#£5, (1896I Pago 4. 

1897 

I'ilos Uallace made guardian. 

if60, (1897-98). 

'/oodon stairs at Vernal Fall removed and rock stops made. 

#60, (1897-98) Pago £. 

Capt. Alex. Rodgers again Acting Superintendent. 

#65. (1897). 

1898 

Camps rontod to visitors by Stato. 

#60, (1897-98) Page 5. 

Archie 0. Leonard first civilian Park Ranger. 

#60, (1897-98) Pago 12, 
#65, (1898) Page 3. 

Both J . Y/. Zovoly, Special Inspector, and Capt. J . E. Caine 
were Acting Superintendents. 

#65. H898) 

1899 

Lt. V/iu. .Porse and Capt. E. P. Uillcox, Acting Superintendents 

#65, (1899) 

Curry Camping Company es tabl ished. 

#93, Page 35, 
#94, #£5, (1908) Page 12. 
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igoo 

Maj. L. J . Rucker, Acting Superintendent. 

#65, (1900). 

Holmes Bros, of San Jose drove first auto into Yosomito. 
Came on wawona Road. Car was Stanley Steamer. 

#87, Page 13, 

#88. 

1901 
Camp Yosemite (Lost Arrow) established. 

#60, (1901-2) Page 6, 
#65, (1908) Page 12, 
#85, (1910) Page 12, 

#93, Page 35. 

Maj. L. A. Craig, Acting Superintendent. 

#65, (1901). 

J. M. Hutchings killed on Big Oak Plat Road near Valley. 

#28, Page 6. 

1902 

Power plant at Happy I s l e s bu i l t by S ta t e . 

#60, (1901-02) Page 4 . 

Maj. 0. L. Hein, Acting Superintendent. 

#65, (1902). 

1903 

LeConte Memorial Lodge bu i l t in Yosemite Valley by Sierra Club. 

#70, (I904) Vol. 1, Pages 66-69, 
(1905) Vol. 3, Pages 176-180. 

San Francisco 's f i r s t appl icat ion for use of Hetch Hetchy denied 
by Soc. Hitchcock. 

#89. 

Geo._ T. Harlow, guardian. 

#60, (1903-04). 
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1903, contd. 

U. S. Weather Bureau installed instruments and arranged for 
dooperation in Yosemito. 

#60, (1903-04) Page 7. 

Lt. Col. Jos. Garrard, Acting Superintendent. 

#65, (1903). 

1904 

Maj. John Bigolow, Acting Superintendent. 

#65, (1904). 

Arboretum established, and first plans for a Yosemite Museum, 
made at Wav/ona. 

#65, (I904) Page 20. 

1905 

Area of Yosemite National Park reduced. B i t t e r and Devi l ' s 
Post Pi lo eliminated. 

#66, #65, (1905) Page 5, 
#65, (1906) Page 8. 

Bush & Languetin rode first motorcycle into Yosemite. Came on 
Big Oak Plat Road. 

#90. 

Caot. H. C. Benson, Acting Superintendent. 

#65, (1905). 

1906 

Yosemite Valley and Mariposa Grove receded to United S ta tes . 
Superintendent 's Headquarters (Maj. H. C. Benson) moved to 
Yosemite Valley. 

#65, (1906) Page 6. 

1907 

Yosemite Valley Railroad opened to travel. 

#65, (1907) Page 5, 
#91. #92. 
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1907. contd. 

Extensive telephone system installed in Park. 

#65, (1907) Pago 8, 

1908 

Ketch Hetchy rights granted to San Francisco. 

#65, (1908) Page 1/T. 

Camp Ahwahnee established in Yosenite Valley. 

#65, (1908) Pages 11, 12, 
#93, Page 37. 

Page Tolephone & Telegraph Co. built telegraph line from 
El Portal to Sentinel Hotel. 

#65, (1908) Pago 9. 

Supervisor Gabriel Sovulewski, Acting Superintendent, 
Oct. 25, I908 to April 27, 1909. 

Ko, (1909) P̂ -ge 5. 

1909 

ifcij. W. W. Forsythe, Acting Superintendent. 

#65, (I909). 

1910 

Death of Galen Clark, March 24; ago 96. 

,#65, (1910} Pago 15. 
#65, (1911) Page 8. 

1911 

Tenaya Lake Trail completed. 

#65, (1910), Pago 10, 
,765, (1911), Page 8. 

Devi l ' s Post P i le made a National Monument by President Taft. 

#70, (1912) XIII , 3 pages I7O-I73, 226-227. 

Galon Clark Memorial Seat b u i l t . 

#65, (1911) Page 12. 
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1912 

Yosomite Hospital Hospital "built by U. S. troops 

j&5, (1912) Page 12, 
*93» Pagp 157 

1913 

Un. T. Littlobrant, Maj. U. S. A., Acting Suporintondont 

#65. (1913) 

Siorra Club purchased Soda Springs property at Tuolunno Meadows. 

,r29, Page 58. 

Automobiles admitted to Yosenite Valley. 

# 5 , (1913) Page 12. 

I9IA 

Civilian employees replaced the military in administration of 
Yosenite. "lark Daniels, first Superintendent. 

#67, (I9I0) Page 4, 
jr8b, Page bl. 

1915 

Parsons Memorial Lodge bui l t by Sierra Club in Tuolumne Meadows. 

#70, (1916) X: l , Pages 84-89 

Yosenite Lodge established in Yosemito Valley. 

#93. Paso 37-

Stephen T. Mather purchased Tioga Road and presented i t to 
U. S. Government. 

tf29, Pago 94. 

Yosenite horse-drawn stages replacod by motor stages. 

#93. --ago 33* 

R. B. Marshall made Superintendent cf all National Parks. 

#67, (191b) Page 5 



19.16 

National Park Service act passed Aug. 25. S. T. blather nadc 
Director. 

^67. (19l6) Pago 8 l , 
i>o7, (1917) Pago 1, 
,>29, Pago 63. 

\7. B. Lev/is made Superintendent of Yoscrite National Park. 

vr&7, (1916), 
(>29, Page 114. 

Tuolunno Meadows Lodge installed. 

# 9 3 . ?f1 'SQ 7 D -

1917 

Glacier Point Hotel hu i l t and oponoa. 

,fo7, (1917), Page 59, 
v>93» ^ s e 61. 

V/av.ona Read and Glacier Point Branch turned over to Federal 
Government. 

-,'r67, (1917) Page 62. 

Parts of Park opened to grazing. 

#67, (1917) Page 153. 

Auequate school huilding constructed. 

if67, (1920) Page 237. 

Desmond Co. reorganized to form Y.N.P. Co. (H.M.A.) 

1918 

Cascade Power Plant completed at cost of $215,000. 

-67, (1917) Page b l , 
vcV, (1917) Page 143, 
,=67, (1918) Page 45, Page 134. 

Lodge Tra i l Bu i l t . 

£67, (1918) Pago 47. 

Y. N. P. property leased to Shaffers (H. M. A.). 

1919 

Fi rs t aeroplane landed in Yosenite Valley, Hay 27th. Lieut. J . S. 
Krul l , p i l o t , alone. 

,f67, (1919) Pages 183, 190. 

22 
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1Q19. contd. 

LeConte Memorial lectures instituted. 

#6-7, (1919) Page 194. 

1920 

Construction s ta r ted on a l l -year road up Merced Canyon 

#67, (1920) Page 110. 

Rangers' Club House bu i l t 

#67, (1920) Pages 113, 250 

Yosemite National Park Company founded 

#67, (1920) Page 248. 

Yosemite educational work started by H. C. Bryant, A. F. Hall, 
L. H. Miller and Enid Michael. Yosemite Museum planned. 

#67, (1920) Pages 113, 249, 253. 

#74 

California Valley Elk brought tfc Yosemite 

#67, (1920) Page 250, 
#67, (1921) Page 196. 

Big Trees Lodge built at Mariposa Grove. 

#93. Page 72 

1921 

First Yosemite Museum installations made by A. F. Hall, Park 
Naturalist 

#67, (1921) Page 72, 196, 202, 
#68, July, 1921 

#74 

1922 

Yosemite Educational Department created: A. F. Hall, Park 
Naturalist, in charge 

#67, (1922) Pages 113, 115, 
#67, (1923) Page 20. 



1922, cont 'd . 

Y.-.se-ite N.-.ture "" -tes f i r s t published. 

#9 
1923 

Hikers' Camps Installed 

£67, (1923) Pivge 34. 
#67, (1924) Pages 37, 109, 
#69, (July, 1923), 
£93, Page 80. 

Sducational Department for all PNational Parks created. 
A. F. Hall made C'ief Naturalist 

y>£, (Feb. 1923) 
>7« (19^) ?ai« 7 
P07, (1923) Page 20, 
A>7, (1925) P-̂ e 10. 

C. P. Hussell made Park Natural is t in Yosemite 

ffc&, (August, 1923) 

192| 

Hoof and "outh Disease epidemic in Yoseraite deer. 

# .7 , (I924) Page 36, 
, ^ 7 , (1925) Page 6, 
X'7, (1924) Page 108, 
.M'//, (1925) Page 93, 
J67, (192C) Page 14. 

New Administration center and Village developed. 

#67, (1924) Pages 37, 108 
Jo7, (1925) Page 87. 

1925 

Yosenite Park and Curry Company formed by consolidation of 
Curry Camping Company and Yosemite National Park Company 

#93, Page 37, 
#>7, (1925) Page 27 

, 4 
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1925, (Cont'd). 

Yosemite School of Field Natural History organized. 

#67, (1925) Pages 11, 90, 
#69, Vol. 4, No. 2 

Glacier Point Branch of Yosemite Huseum opened. 

#68, (June, 1925), 
#69, Vol. 4, No. 8. 

I926 

All-Year Road dedicated July 31 

#67, (I926) Pages 30, 102. 

Yosemite Museum opened, May 29. 

#67, (I924), Pages 8, 105, 
#67, (1925) Pages 12, 89, 
#67, (1926) Pages 31, 99, 
#69, Vol, 3, No. 13, Vol. 3, Nc. 21, 
#69, Vol. 5, No. 5. 

I927 

Ahwahnee Hotel opened by Yosemite Park & Curry Company 

#67, (1926) Pages 31, 101. 
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The following numbered references have "been used in preparing the 
calendar of events outlined ahove. The last unnumbered titles have 
not been used as references here but they do constitute additional 
Yosemite bibliography. 

1. Chapman — History of California, 1021 

2. Bancroft — California, I. 

3» Richman — California under Spain and Mexico, 1911 

4. Bale — The Ashley-Smith Explorations, 1918 

5« Merriam — Calif. Historical Society Quarterly, Oct. I923, 11* 

o. Irving — The Rocky Mountains, 1837*- ' w o Volumes* 

7- Leonard — Narrative of the Y/alker Expedition, 1830/ and 1904 

8. Bancroft — California, III 

9. Bidwell — First Emigrant Train to California, Century 

Magazine, November l890* 

10. Bancroft — California, IV 

11. Burnett — Supreme Court of the U. S. Case of Biddle Boggs vs. 

Merced Mining Co., Jan. term, 1858* 14th Calif. Rept. 

12. Tinkham, George H. — California Men and Events, 1915* 

13. Bunnell — Discovery of the Yosemite, i860* 

14« Coy — California County Boundaries, 1923 

15- Hoffman — Notes on Hetch Hetchy Valley, Calif. Academy of 
Natural Sciences - Proceedings, Vol. 3> Part V, l868. 

lo. Elliot - History of Fresno County, l88l* 

17* Mapa del Viage que Hizo el P. F. Pedro Font a Monterey, y puerto 
de San Francisco; y del Viage que Hizo el P. F. Francisco 
Garces por El Rio Colorado hasta su Desemboque, y para 
arrira Hasta P. F. Petrus Font fecit Tubutama anno 1770* 
(Original in Seville. Copy in Yosemite Museum).* 

l8. Marvin, John G. — Account of the Yosemite Expedition. Alta 
California, Apr. 23, 1851. 
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lg. Boling, Capt. John — Letter from Yosemite Valley, Alta California, 
June 12, 1851* 

20. Kuykendall, R. S. — Early History of Yosomito Valley, Government 
Printing Offico, 1919* 

21. Boling, Capt. John — Letter from Camp on Fresno River, Alta 
California, Juno 14, 1891* 

22. Russell, C. P. — Sarly Years in Yosemite. Punrt. Calif. Hist. 
Society, Vol. 5, No. 4, 192b* 

23. Hutchings, J. M". — Scenes of Wonder and Curiosity in California, 

l86l* 

24. Hittcll, T-. H. — Adventures of James Capen Adams, l8bl* 

25. Hutchings, J. M. — In the Heart of the Sierras, l88b* 

2b. Country Gentlemen — Oct. °,, 185b. 

27. Whitney, J. D. — The Yosemite Guide-book, 1871* 

28. Foley, J. D. — Yosemite Souvenir and Guide, 1915 (Galen Clark's 

Description of Exploration of Mariposa Grove)* 

29. Farquhar, F. P. — Place Names of the High Sierra, 192b* 

30. Ayres, Thos. A. — Original Pencil Drawings made in Yosemite Valley, 

1855 "«nd- 185b (Yosemite Museum Exhibits)* 

31. Bodie Standard, Nov. 7, 1877; Juno b, l88l 

32. Wasson, Jos. — Bodie and Esmeralda, 1878* 
33- Hodgdon, T. J. — Manuscript by C. P. Russell, Yosemite Museum, 

on interview with Mr. Hodgdon* 
34. Bodie Daily Free Press, Nov. 3, 1879; Jan. 2b, 1884. 
33- Whitney, J. D. — Geology, Vol. 1, Geological Survey of California, 

1885* 

3b. Chap. CLXXXIV of the statutes at largo, passed at 30th Congress, 
Session 1, 1884. 

37. Biennial Report of Commissioners to manage Yosemite Valley, 1877* 

38. Chap. DXXXVI, statutes of California, l8b5-b. 

39. Bade's Wm. Frederic — The Life and Letters of John Muir, 
2 Vols. 1923-24. 
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40. Investigations of Yosemite Commissioners; Assembly Hearings, 1889* 

41. Ingram, K. C. — Letter to C. P. Russoll (In Yosemite Museum) 

regarding S. P. Records of R. R. Building* 

.12. Bllsworth, R. S. — The Giant Sequoia, 1924* 

43* LeConte, Jos. — Autobiography, 1903-

44. Conway, John — Time Book, Glacier Point Road Construction, (In 

Yosemite Musoum)* 

45. Brace, Chas. Loring — The New West, 1869* 

48. Minturn, Wm. — Travels West, 1877* 

47- Greenwood, Grace — New Life in Now Lands, 1873* 

48. Boddam-Whetham, J. W. — Western Y/anderings, 1874* 

49. Lester, John Brastus — The Atlantic to the Pacific, 1873* 

50. Bancroft — Tourists' Guide, 1871* 

51. Churchill, C. M. -- Over the Purplo Hills, 187b and l88l* 

52. Hittell, J. S. — Bancroft's Pacific Coast Guide Book, 1882* 

53. Beadle, J. H. — Undeveloped West, 1873* 

54* Richardson, A. D. — Beyond the Mississippi, 1869* 

55- Vivian, A. P. — Wanderings in the Western Land, 1879* 

58. Gcrdon-Cummings, C. P. — Granite Crags of California, l88b* 

57. Buckley, J. M. — Two Weeks in the Yosemite and Vicinity, 1872* 

58. Stornoway, Lewis — Yosemite: Where to go and what to do, 1888* 

59* Marshall, W. G. — Through America, l88l* 
60. Biennial Report of Yosemite Valley Commissioners* 

61. Blake, Mary E . — On the Wing, 1883* 

6-2. Cone, Mary — Two Years in California, 1876* 

63. Taylor, Bonj. P. — Between the Gates, 1878* 

84* Tileston, John Boies — Letters of John Boies Tileston, I922* 
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65. Reports of tho Acting Superintendent of tho Yosemito National Park* 

66. Report of Yoscmite Park Commission, revision of Park Boundaries, 

1904* 

67. Annual Roports of the National Park Service, l°/lo to dato* 

68. Monthly Roports of tho Yosornito Park Naturalist, July, 1°/21 to date* 

69. Yosornito Nature Notes, July, I922 to date* 

70. Sierra Club Bulletin, 1893 to dato* 

71. Kncoland, Samuel — Tho Wonders of the Yosemito Valley, 1872* 

72. Porcgoy Hotol Register, 1&71-75 IIn possession of Mrs. Lucy ITillburn, 

Mariposa, California). 

73. Mammoth City Hornld, July 9, 1679 - Feb. 12, l88l. 

74. Letter from A. F. Hall ro Yosemitc Museum history. 

75. "Mono County", 1908. 

76. Whitney, H. A. — "Mineral Rcsourcos of Mono County", in Report 

of State Mineralogist, 18&8. 

77. Homer Mining Index (Lundy) June 12, 188O; July 22, 1882. 

78. Minutes, Board of County Supervisors, Mariposa County (Mariposa 
Courthouse) 

79- Report of Commission on Roads in Yosomite National Park, l899» 
Senate Document, #155» .5&th Congress, I9OO* 

80. Morris, Paul — Big Oak Flat Road Historic. San Francisco 
Examiner, Apr. 19, 1925, P. A-15* 

81. Farquhar, F. P. — Exploration of tho Sierra Nevada. Quarterly 
of Calif. Hist. Society, March, 1925* 

82. Annual Report of tho Chief of Engineers, War Dopt. 1879. 
Appendix 00, PP. 2210-2144; 2233-2238* 

83. Register of Yoscmite Campers, Harris Camp Grounds, 1878* 

84. Jackson, Helen Hunt ~ Bits of Travel at Home, 1878* 

85. Jones, Fannie Crippcn — Tho Barnards in Yosemito, (ms)* 

86. Report of the State Mineralogist (Calif.) l888, pp. 367-371. 
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87- Standard Oil Bulletin, Sept. 192b* 

88. Letter from A. E. Holmes to J. V. Llryd (In Yosemite Museum)* 

89. Proceedings "before the Secretary of the Interior in re use of 
Hotch Hetchy Reservoir Site. Washington, I9IO. 

90. San Francisco Examiner, May 30» 1925* 

91. Radcliff — Merced Sun-Star. June 14, 15, l8 and 19, 1926* 

92. By rail to the Yosemite. Pacific Monthly, June, 1907* 

93. Tresidder, Donald Bertram — The National Parks: A Public Health 

Problem (ms)* 

94. Tresidder, Mary Curry — D. A. Curry (ms)* 

95« Laidig, Chas. T. — The Leidig Family in California (ms)* 

98. Corcoran, May Stanislas — Wilderness Odds. Oakland Tribune, 
Magazine Section, July 5» 1925* 

97* Records in Adjutant General's Office. Memo re Lieut. T. Moore 
in Sierras, 1852. Prepared for F. P. Farquhar* 
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ADDITIONAL BIBLIOGRAPHY, YOSEMITE HISTORY 

Archibald, J. P. — A Cavalry March to the Yosouitc. Illustrated 
American, Nov. 189G. 

Bado, \'l. P. — John Huir in Yosonito. Natural History, Mar.-Apr., 1Q?0. 
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Chase, J. S. ~ Yosomite Trails, I9II* 
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Clark, W. A. — Automobiling in Yosenitc Valley. Overland Monthly, 
August, 1902. 
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by 

C. P. Russe l l 

In the space available it is impossible to present a detailed 

account of existing information on Yosemite Indians. Under the cir

cumstances it seems more desirable to provide here a rather complete 

outline of much that pertains to the subject, with generous reference 

to literature, than to give a connected account and so be limited to 

one sub-division. 

Those references indicated with the asterisk are available in 

the Mather Library. Frobably no collection of Yosemite ethnological 

objects is more useful than the Yosemite Museum collection. In this 

outline, where the asterisk marks a subject rather than a referenoe, 

it indicates that an object relating to said subject is exhibited in 

the Ethnology Room. 
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1. Origin of the American Indian. 

The American race came from Asia. It entered the New World perhaps 

ten thousand years ago. Si, p. 343 -- S3, p. 52. 

2. Distribution. 

a. Routes. 

The race entered at Behring Strait and pushed ajcross the breadth 

of the continent and down its length. A few thousand years, at most, 

were necessary for complete diffusion over North and South America. #1, 

p. 350. California was soon reached, a mode of living developed, and in

crease in population followed, which brought about the present recorded 

distribution of the tribes. S2, p. 446. 

b. Miwok territory and population. 

The Yosemite Indians were a small part of the great tribe of In

terior Miwok. Miwok territory extended from the Cosumnes River, on the 

north to the Fresno on the south. The crest of the Sierra may be con

sidered the eastern boundary and the edge of the San Joaquin plains 

formed the western line. Nine thousand is a liberal estimate for the 

number of Interior Miwok in ancient times. The Yosemite Indians were 

known to other Miwok as the A-wan-i-chi, after Awani (or Ahwahnee), the 

largest and best known village site in the Valley. At its best the 

Yosemite band could not have contained more than a few hundred in

dividuals. A chart showing sites of ancient Yosemite villages is ex

hibited in the Yosemite Museum. SZ, p. 445 — S3, p. 51 — $4, p. 2 — 

#5, p. 14, #6, p. 51 - Si, p. 76 - #6. 
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3. Culture. 

a. Essentials of living. 

1. Dress and ornament. 

Probably no true garment of constant use is to be recognized. A 

breech clout, or skin folded about the hips, usually sufficed for the 

men, and women often wore a skin shirt which reached from the waist to 

the knees. Deer and lion skins were worn as loose mantles. Deerskin 

leggins protected the legs on occasions of travel through snow. 

Moccasins made of skins were sometimes used in traveling and hunting. 

Rabbitskin blankets* were important and highly valued as garments and 

bedding. They were obtained by trade with the Washoes and Piutes. 

Ear ornaments were prepared from abalcne shell*, polished sticks*, 

and feather tufts*. Woven glass-bead work* was acquired from neighbor

ing tribes who had acquired it from the white man. The clam shell disks* 

and strung olivella shells*, occasionally found, served as currency. 

Presumably, this currency was never prepared by the Miwok but was ob

tained by trade. #4, p. 27 -"#2, p. 448, p. 804, p. 808, p. 824. 

2. Subsistence. 

Among vegetable foods the acorn was of utmost importance. The 

gathered crop was stored in caches known as chuck-as*. The preparation 

of the food involved grinding in motars*, leaching with hot water, and 

ccokir.g in baskets*. 

Other vegetable foods used follow. These do not represent every 

useful species, by any means. 
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Seeds Bulbs & Roots Stems & Leaves Fleshy Fruits 

Buckeye* Wild Onion Bulbs* Wild onion* Wild Cherry 

Sage Brodiaea bulbs Clover Manzanita berry 

Sugar Pine Nuts* Carum Various fungi Elder berry-

Digger " " * Mariposa Lily Lupines Solamum xanti 

Pinon " " * Pond Lily bulbs Cotyledon nevaden- Prunus sub-
sis cordata 

Hazel Nuts* Eulophus Strawberries 
Larkspur 

Tarweed Seeds Cinquefoil roots Black Rasp
berries 

California Laurel Camassia esculenta 

Calandrinia 

Chinquapin 

Godetia biloba 

#2, p. 814 — #9, p. 56 — #4, p. 38-10, p. 73 — #11, p. 42 — #12 — 

#6, p. 78. 

The Indians drew upon the native animal population quite freely. 

Practically all mammals were eaten, as were mcst of the larger birds. 

Horseflesh was an esteemed delicacy. Fish were obtained with nets, hook 

and line, spears, and by an interesting method of poisoning with soap 

root. The pupa of a fly, Ephydra hianns, was cbtained in great quanti

ties in Mono Lake and eaten eagerly. Grasshoppers were a luxury, as 

were caterpillars of the Pandora Moth. #11, p. 7, p. 23, 9. 35 — #13, 

p. 428 — #4, p. 31, p. 37 — #2, p. 815. 

3. Houses 

The Oo-chum*, or dwelling, was constructed of poles and cedar bark, 

in the form of a conical, tepee. An opening, with southern exposure, 

served as a door. A hole at the top permitted the escape of smoke from 

the fire which was .built near the door. Dance houses and sweat houses 

were also in use. #4, p. 26 — #3, p. 58 — #2, p. 447, p. 809 — 

38 
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4. Transportation. 

Horses were, no dcubt, obtained from the Spaniards long before 

pioneers from the United States lived in California. The Indians learned 

to ride these mounts, but evidence would point to a greater desire to eat 

the animals than to use them for transportation. It was customary for 

Indians on the march to load the squaws with heavy burden baskets filled 

with commodities. Once, when Capt. Boling of the second Yosemite punitive 

expedition attempted to force the captured braves to carry the camp equipage 

the offended squaws rebelled at the dishonor to their lords. #6, p. 234. 

5. Weapons. 

The most dependable weapons of the Miwok were the bow*, made of Incense 

Cedar or California Nutmeg, and arrows*, made of Syringa or the first year's 

growth of the wild rose bush. The arrows were tipped with obsidian points* 

which some of the men were very skillful in shaping. A bundle of arrows was 

carried by every hunter in a quiver made of the skin of a fox, wildcat, 

fisher or other animal of similar size. Arrows were straightened with the 

teeth or in a grooved sandstone or steatite arrGw straightener*. Rattle

snake poison was sometimes applied to arrow points that were to be used 

in warfare. Knives* were fashioned from obsidian. Occasionally large 

blades of obsidian, single or double pointed, are found. These probably 

found no practical use as knives but were hung from the neck of a medicine 

man as charms. Stabbing spears with obsidian heads*, and sticklike clubs 

were probably used occasionally. #2, p. 400, 0. 418, p. 817 — # 3 , p. 57 — 

#4, p. 72 — #14, p. 15-38. 

6. Tools. 

Knife blades* were chipped from obsidian and lashed into a wooden handle 

which was then covered with pitch. The ax and stone celt were not used 

by the Miwok, or other California Indians. A wedge or chisel of antler, 

driven by a stone, functioned as a celt. A skin-dressing scraper was pre-
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pared from stone or from a deer ulna rubbed to an edge at one end. Eone 

awls* used in making baskets and perforating buckskin are not uncommon. 

Such awls were whetted on arrow shaft straighteners or on the bottom of 

small steatite bowls*. The portable stone mortars* and metates* are pre

historic. Small steatite mortars* or bowls were in use by old Indians 

who used them to pound such delicacies as a gopher or squirrel into a 

soft, edible pulp. The Miwok of historic times grind acorns in mortars* 

in great, granite boulders. The pounding rock is called a pestle*. 

Wooden tongs were employed in lifting hot recks* ffom the fire into cook

ing baskets. Looped sticks* were used to stir the cooking mush and to re

move stones from the basket. Obsidian drill points* or awls are sometimes 

found. These, apparently were bound to a wooden handle. The fire drill 

consisted of a flat hearth of Buckeye wood, in which were depressions and 

notches. The drill was a foot and a half in length and less than a half 

inch in diameter. It was twirled by rubbing between the hands. Dried 

grass served as tinder. #2, p. 417, 418, 446, 822, 827 -- #4, p. 38 --

#13, p. 426 — #15, p. 305. 

7. Basketry. 

Basketry is a highly developed art in California. A definite center 

of development exists in the area occupied by the Washoe and the Miwok. 

Here a distinctive style of ornamentation exists, which is characterized 

by a lightness of decorative touch. The characteristic basketry is not, 

however, distributed evenly throughout the tribal area. It shades off 

to the south into Yokuts and to the north into Maidu ware. Single and 

triple rod coiling was largely employed. Redbud, willows, carex root fibers 

dogwood, maple, hazel, pine, tule, grape, and ferns provide most of the 

materials. Patterns are comparatively simple and seem to be chosen with a 
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regard for the appearance of the basket as a '..hole rather than for in

tricacy of detail. Diagonal, vertical and broken designs are more common 

than horizontal or circumferential patterns. It is doubtful if the patterns 

had symbolic or religious significance. In historic time the Miwok have 

not made flat trays. Carrying baskets*, ovate trays* with rounded bottom, 

called "winnower", need beaters*, large storage baskets*, small treasure 

baskets*, and great numbers of cooking baskets*, were all given practical 

use. It is likely that many of the finer baskets were made for the 

cacred purpose of being burned or buried with the dead. The wined and 

pitched water jars* found among the Miwok, no doubt, originated with 

Shoshoneans to the east. Cradles* were of the hooded basketry type. 

A band of diagonal bars or crosses -- diagonal in two directions -- is 

put on the hood of a boy's cradle*. The girl's cradle* was decorated 

with rhombuses or diamonds. Sometimes the cradles were covered with buck

skin. #2, p. 531, p. 534, p. 446, p. 821 — #4, p. 67 — #22. 

8. Domestic Animals. 

When Yosemite Valley was discovered by whitemen, dogs were found 

among the abandoned habitations. They were used by some tribde in hunt

ing deer and bear, and no doubt served as food on occasion. Horses were 

long ago introduced to California Indians by the Spaniards. The Yosemites 

regarded them as a very desirable source of food but did not employ them 

as mounts or as beasts of burden. The Mono Indians sometimes held young 

eagles in captivity until they were adult. The birds were significant in 

the social organization of the tribe. When adult, they were deprived of 

seme of their feathers or release-" unharmed. Since many of the Yosemite 

Indians were of Mono origin, this custom may have been practiced in 

Yosemite Valley. #6, p. 80 -- #2, p. 341, 588 — #4, p. 44. 
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9. Tobacco. 

At lease two species of Nicotiana are native to the Miwok country and 

were smoked by the Indians. The Miwok did not mix it with shell lime and 

eat it. There is some evidence that tobacco was offeree religiously, and 

it is known that it was used in shamanism. California Indians consumed 

smaller quantities of the wood than most eastern tribes, and smoking was 

not of great social consequence. It was indulged in chiefly at bedtime in 

the sweat house. The species used were pungent and powerful in physiological 

effect, quickly producing dizziness and sloop. Pipes* were almost always 

tubular and tapered to the mouth end. They were but three or four inches 

long. Sometimes a simple length of cane replaced the worked stone tubes. 

#2, p. 826 — #19, p. 767, 257, 603. 

B. Social Culture 

1. Political Status. 

In California the natives were not organized as they were in most sec

tions of North America. In the contral and eastern United States a "tribe 

implied a powerful band of 500 to 5,000 souls organized so as to cooperate 

under the command of common loaders. In California the word "tribe" cun 

mean no more than a small group of 100 or so individuals. The members of 

this band spoke a language quite like that of numerous neighboring bands, 

yet there was little or no plan of cooperation between these villages, 

and no one loader could command the activities of the population of a 

large area. Thus, the Yosemite Indians show positive ethnological status 

as a part of the Miwok, who occupied the territory from tho Cf*sumnes River 

on the north to the Fresno on the south, and from the crest of the Sierra • 

on tho east to the edge of the San Joaquin Valley on tho west. Yet there 

was little tendency for tho Yosomites to cooperate in any important way with 
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tho 9,000 or more Ind ians who spoke t h o i r language. Had a t r u e t r i b a l 

s p i r i t e x i s t e d , tho h i s t o r y of the Mariposa Ind i an War would d i f f e r from 

the recorded s t o r y . # 2 , p . 830. 

2 . Soc i e ty 

The scheme of social relationships was primitive and, as might be 

expected, classes of different level did not exist. Chieftainship was 

hereditary, but inheritance was not the only operative in determining who 

should lead. The chief had speakers, messengers, and other henchmen with 

designates offices. Instances are recorded of a chief commanding in 

battle, but in these cases the chief had, nc doubt, distinguished him

self as a warrior, for the usual war leader was an individual in the group 

who had displayed courage, skill and enterprise in combat. The chief 

was distinctly a civil official. Medicine men were never official, for 

their power was of individual acquisition. Wealth was of some importance 

in determining social standing, but there seems to have been an effort 

to regulate matters so that the chief, through the possession of several 

wives or through contributions might conduct himself with liberality to

ward strangers and in time of need. In other words, he was usually wealthy 

because he was chief. The entire Miwok nation is divided into two groups 

or "moieties", having the elements, land and water, as their designations 

or totems. Every known species of animal and plant is assigned to one cr 

the other division. The bear and most land animals belong to the land 

side. Fishes, water animals and plants, with a few exceptional land 

animals — especially deer and coyote — belong to the water side. In 

the Yosemite the land side was designated "Grizzly Bears", or in Indian, 

"Yosemites". The water side was termed "Coyotes". The first social 

law of the Yosemite Indians required a man to take as his wife a woman 

from the opposite moiety. How this social scheme originated is unknown. 
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#2, p. 832 — #3, p. 50, 63. 

3. Birth and Death. 

Children were delivered in the living house. Bcforo and after birth 

the husband and wife v:ere under restrictions. The period of restriction 

probably lasted until the remnant of the umbilical cord fell from the child. 

The infant was put into a "Carrier" and there spent the greator part of the 

first twelve months of its life. When a Miwok died, mourning and wailing 

were intense. A widow cropped her hair and. smeared pitch over it. Annual 

a groat mourning ceremony for all Miwok dead was held. In disposing of the 

dead both burning and burial wore employed. The last Ycscmite cremation 

occurred in the 70's and was witnessed by a whiteman, Mr. Chas. Lcidig. 

Choice baskets and other valuables wore consigned to the flames with the 

corpse. 

#2, p. 452, p. 839, p. 841 — #3, p. 55-66, — #4, p. 59 — #13 —p. 435. 

4. Flay. 

The Miwok upheld games of skill and chance. Not only were games 

sanctioned by they were highly approved. Shinny, the hoop game, a form 

of lacrosse, "nine men's morris", the dart game, dicot, and the all-per

vading guessing, or stick game were indulged in by the Miwok. A public 

ritual, a danco, or over, a mourning ceremony could hardly take place with

out the accompaniment, at least at the conclusion, of the guessing game. 

This was not the amusement of a few gamblers but the delight of entire 

tribes. Equipment consists of two small bones* or sticks, one of them 

marked with a band. These are concealed in tho two hands behind the 

back, under a mat, or wound in wisps of grass. Often four bones* wore em

ployed, which were handled by two men on a side. The marked piece was 

called "man" and guessed for; the plain ono was the "woman". Tho guesscr 

shot out one finger if ho meant that he guessed that the markod stick was 
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contained in the hand at which he pointed. Two fingers pointed at a hand 

indicated that he believed that the unmarked or "woman" was contained there 

i». .Ill onlookers could participate in the gambling by aligning themselves 

with one side or the other. Score was kept by means ef sticks. A neutral 

pile of counters was drawn up»n to indicate the winninga cf the contestants. 

The w M toman' proverbial superstition, "Luck in leve, unlucky at cards", is 

reversed by the Indian. He believes that fortunate sexual affairs are de

pendent upon good luck in gambling, and vice versa. #2, p. 446, p. 538, 

p. 846 — #13, p. 433. 

5. War. 

It vras net customary for California Indians to engage in intertribal 

battles for the purpose of plundering, or from a desire to win glory. Re

venge of wrongs seems to have been the only motive. When battles did re

sult, bows and arrows, and possibly spears, but more often rocks, served 

as the important weapons. Scalps cf fallen fees were probably taken. Tar 

with the white settlers resulted when the Indians resented the invasion 

of their mountain retreats. Most of the mountain tribes were involved, 

but the Yosemites proved to be the most refractory of all. The Mariposa 

Indian war forms a very important chapter in Yosemite History. Yosomite 

Valley was discovered by the Mariposa Battalion, organized to fight 

Indians, in 1851. (See Section on Yosemite History in this manual.) 

#2, p. 497 — #6 - #10, P. 41, #18 — #17. 

6. Tribal Relations. 

As has been pointed out, there was but little cooperation between 

neighboring tribes. Only the vaguest cognizance of distant peoples was had 

Long journeys by individuals or groups were seldom, if over, made. Con

siderable communication between the Monos a-xl the Yosemites was maintained, 

and there is evidence that the Monos regularly made summer emigrations to t: 
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Tuolumne region. The faot that Monos and Yosemitos exchanged visits is 

probably to be accounted for in that a groat deal of Mono blood existed 

in the Yoscmite band. The Mono La;e region provided materials needed by 

the Yosemites, and the west slope of thw Sierras afforded materials sought 

by the Monos. #2, p. 395. 

7. Aesthetics — Musical Instruments, Song, Pictorial Representation, 

Symbolism. 

A foot drum, a segment of a largo cylinder of wood, was sot at tho back 

of the dance house and held very sacred. Whistles of bone or cane were 

employed at dances. The only triae musical instrument is the flute*, an 

open tube, blown across tho edge of one end. Almost always it has four 

holes, often more or less grouped in two pairs, and is innocent of any 

definite scale. It is played for recreation and courtship. #2, p. 452, 

p. 824 — #4, p. 50. 

Songs were ceremonial. (See Rites and Ceremonies) 

There is little or no trace of picture writing or other plastic art. 

The pctroglyphs or pictured rocks found in Pate Valley are quite like 

those found in some 50 -sites in California, and it is impossible to state 

their origin or ago. Modern Indians insist that they have always been 

there. Since those writings are common throughout the Groat Basin area, 

which was solidly occupied by Shoshoncans, we may infer that these people 

or a people who preceded -them were responsible for tho Pate Valley 

pctroglyphs. #2, p. 541, p. 936 -- #18, pp. 30-33. 

Reference has already been made to the symbols designating the sex of 

babies, woven intoth; hoods of baby carriers. Other symbolism, even in 

religious ceremonies, arc unknovm. #2, p. 857. 

8. Knowledge. 

Tho Miwok know how to count in tothe hundreds, but there is l i t t l e ev i 

dence of d i r ec t mathematical operations- Tho passage of leng in tervals of 
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timo -..'as not r-corded. No one know his ovm age nor hor.r r.mcto an ovenb 

'..•as that had happened more than a few years ago. Hov.vcr, a system of meas

uring time within th. year was employed. The year begins definitely at the 

winter solstice, and the lunations in th . round of tho seasons wore recksnod 

and named. Astronomical knowledge not diroctly used in time reckoning was 

slight, altho there is some evidence that there was som. recognition of 

certain stars. The earth v..s believed to be round and floating on a sea. 

#2, p. 441, p. 873, p. 875, p. 879. 

c. Religious Culture. 

1. Shamanism. 

The primary function of the Mivok shaman is the curing of disease. 

Disease is almost always considered due to the presence in the body of 

some foreign or hostile object, rarely to an injury of the soul. The re

moval of the discaso object is accomplished by sucking. Singing, dancing, 

and smoking tobacco, with or without th. accomp.uiimont of genuine trance 

conditions, are the usual diagnostic moans. Manipulation of the body, 

brushing it, and Mewing of breath, saliva or tobacco smoke arc sometimes 

resorted to in removing the disease object. The shaman, or Modicino Man, 

acquired his supernatural powers from tho guardian spirits, v.-hich in 

animal or other form is seen and conversed with during a trance or dream. 

Whether a given shaman causes death wr prevents it is mcr_ly a matter of his 

inclination, for his pcver is equal in both directions. It is supposed that 

much disease is caused by hostile shamans, and after a number of deaths have 

occurred among the individuals treated by a shaman, earnest attempts to kill 

the evil doctor almost always followed. In addition to the doctors who 

concerned themsclvos with human ailments, were rain doctors, who controlled 

tho weather, rattle snake doctors, who curod and perhaps prevented snako 
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b i t e s , and the bear doctors who turned themselves into gr izzly bears and 

destroyed enemies. Plummet-3haped charm stones*, presumably used by shamans 

in bringing luck or working magic, are found in seme regions but have never 

been found in Yosemite. ,'/-2, p . 851-936 — ,p3, p. 68. 

2. Rites and Ceremonies. 

The Kuksu cu l t , tc which the Miwok adhers, impersonates s p i r i t s and lo>s 

developed a wealth of d i s t inc t ive paraphernalia for the several mythical char

a c t e r s . All adul t males who had been i n i t i a t e d , par t ic ipated in rel igious 

observances, which vers of a secret nature . Some members of the society 

always disguised the i r ident i ty during the dances, which wore important 

in the ceremonies of tho re l ig ion . Dance houses were nearly always the 

pl_cc of assembly for the cu l t . A foot drum was quite essent ia l to the 

dance, as were the disguises nd trappings of the dancer. The purpose of 

the Kuksu ceremonial organization is probably net ent i re ly clear tc tho 

natives themselves. I n i t i a t i on was expected to make the beys healthy, long-

l ived, hardy, s- i f t , strong and enduring. The cycle of dances so con

scientiously staged served to bring r a ins ; nourish the ;arth; produce bounti

ful natural crops; ward off epidemics, floods, e . r thqu.kcs , and other 

d i s a s t e r s ; and generally to make for favorable l iving conditions, .among 

the varied dances were m^ny named for animals, including the Grizzly Bear 

Dance, "Uzu.ati", or Yosemite. In th is d.nce the performer carried curved 

pieces of obsidian attached to h is fingers in place of bear ' s claws. In 

addition to the dance paraphema I i i already mentioned, feather capos, feather 

tuf ts in ha i r ne t s , body and face p . in ts , feathers to hide the face, buck

skin masks, bands of red-shafted f l icker feathers*, and feather tufted cere-

mor.il wands*, a l l fou d places in one or .wether of the dances. In addition 

to the true rel igious dances, tho following ceremonies were observed: Scalp 

Dance, held in triumph over the scalp of a fa l len foe; "Fota", in which 

4* 
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dummies, representing foos or ovil medicine men, vrcro reviled; the Girls' 

Adolescence Ceremony; ~r.d the ^nnu.l Ceremony in memory of the dead. #2, 

p. 378, p. 449, p. 855 ~ #3, p. 67 — #13, p. 430, — #21. 

4. Mythology. 

In Miwok myths the creators ire all animals. Eagle and Ceyoto aro 

pro- eminent. Death comes through Mendov.alark's felly. Coyote assists in 

obtaining fire. Duck, at the advice of E:.gle and Coyote, brings the neodod 

earth into an endless so.. Falcon is a favorite f igur-, a groat warrior 

but a victim in gambling. The Qv/1 is a povorful shaman. It is possible 

that these _;nd numerous other .nimal eh .ract̂ rs fit into the moiety schomc 

...nd the plan of marriage and ritual. #2, p. 510 -- #3, p. 68 — #20 — #23 
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MINERALOGY AND FETROLOGY OF THE 

YOSEMITE REGION 

by 

Adelph Pabst 

What is granite? 

By far the greater part ef the area of the YoSemite National Park 

is made up of a single type of rocks, the granites and others closely 

similar to them. They make up the massive walls of Yosemite and the 

several ranges in the central part of the park. 

Granite is the most oommon of the so-called plutonic rocks. These 

rocks were formed by the cooling of a molten mass. They differ from the 

lava rocks that form at the surface by the fact that the hot fluid (magma) 

from which they formed cooled within the earth rather than at the surface. 

The depth at which this took place was certainly some thousands of feet 

and may have been much more. Under these conditions the ceding is a very 

slow process, and as a result the granites are rather coarse-grained rocks. 

Composition of Granite 

With the unaided eye it is possible to distinguish several of the 

minerals that go to make up the granite, (it may be well to state here 

that minerals are definite chemical compounds occurring in nature usually 

in crystallized form, and rocks are assemblages of one or more (usually 

more) of these minerals. These definitions are somewhat inexact, but no 

satisfactory definition of either rock or mineral has ever been given.) 

Ever, a hasty glance shows that the granite i3 made up mostly of light-colored 

grains with a few dark ones scattered through it. There are three light-

colored minerals that go to make up most of the rock. Quartz, a glassy, 
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colorless or white mineral that occurs in rounded grains and breaks with a 

rough surface, is most easily recognized. Plagioclaso is also v.'hitc or 

colorless but shows a smooth break or cleavage and is ofton striated. It 

usually has a prismatic outline and is not so glassy as quartz. Orthoclaso 

is similar to plagioclaso out is not infrequently pink or greenish and does 

not shov: any striations. Sometimes it is made up of a very fine lattico 

of more or less transparent parts, ^lagioolase and orthoclase both belong 

to the feldspar group, and it is often difficult to toll them apart. 

Two dark minerals are usually prominent in the granite, mica and horn

blende. V/hon perfectly fresh and in thick piecos, they are both quite black 

but in thin slivers they are dark green or brownish green. The mica ocours 

in lustrous flakes that can be split very thin and are then quite flexible. 

The hornblendo is usually in short columns with flat facos and is quite hard 

and brittle. /, very close inspection of the granite sometimes reveals two 

other minerals. One is magnetite, magnetic iron oxide, that vrill jump 

to the magnet if removed from the rock. It occurs in minuto rounded black 

grains. Another is titanite, a mineral that is particularly characteristic 

of the granites of the Sierra Nevada. It is usually a dark honey yellow and 

forms minute crystals with smooth faces and rounded edges. 

The igneous rocks related to the granites arc made up of the same 

minerals, but tho proportion of dark minerals is greater and either quartz 

or orthoclase may be laoking entirely. Host of the granite making up the 

•.•/alls of the Yosemite Valley is similar to that described above and carries 

more mica than hornblende. In other parts of the park various types of 

granitic rocks occur difforing from this in certain respects. An especially 

handsome rock is the granite around the Tuolumne Meadows and extending for 
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some miles in every direotion. This is much coarser than most of the similar 

rocks in the Sierras and carries conspicuous large crystals of orthoclase up 

to several inches in length in a somewhat finer-grained matrix. In places 

these crystals are closely aggregated so that exceptionally coarso rook masses 

are produced. At the eastern end of Lake Tenaya this rock may bo soon to pass 

over gradually into the ordinary granite without largo orthoclase crystals. 

East and northeast of the Tuolumne Meadows the granites are darker and 

often carry fine hornblende crystals about half an inch long. In some of 

the rocks hero the titanite is also especially prominont and can easily be 

recognized with the unaided eye by its rich reddish yellow color. 

Significance of dikes 

Here and there, butting through the granites and the other large rock 

masses of Yosemite, and indeed the entire Sierras, are narrow stringers or 

sheets, tabular bodies of rock, that are sharply bounded on either side and 

are a few inches to many yards in width. Such rocks are called dikes and were 

formed from the consolidation of hot fluids that entered cracks or potential 

fissures. They are in general composed of the same minerals as the granites. 

If they are fine-grained and light colored, they are called aplites; if dark, 

lamprophyres. Especially interesting are certain dikes that are very coarse, 

and of a composition similar to the granites but poorer in dark minerals. 

These are called pegmatites. They cut through the granites in Various places. 

About a quarter of a mile northeast of Yosemite Point there are some pegmatite 

that carry large, beautiful, faintly blue green crystals of orthoclase up to 

ten inches or a foot long. 

The granites of the Yosemite Valley show very few cracks, or joints, as 

they are also called. Those joints that do occur here are mostly parallel 
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to the present surface and wore produced long after the formation of the 

rock. The granitos of the upland, on the other hand, arc cut up by rcgular 

joint systems that aro most probably connectod in origin with the intrusion 

and cooling of the magma. These joints were in many places avenues for the 

intrusion of the several kinds of dikes mentioned above. Here and there quartz 

veins occupy joint cracks, but those in the gr .nitos of the Yosemito region 

do not carry gold as do many similar veins elsewhere. 

Mctamorphic rocks of Foot Hills 

The granitic rocks extend the entire length of the Sierras. At the 

latitude of Yosemito they are limited on the west by older rocks that mako 

up most of the foothills. These older rocks comprise many different types. 

They may be grouped together as mctamorphic rocks, that is, rocks that 

have been changed from their original form by various processes. They have 

had a very long and complicated history. They aro of interest h^re chiefly 

because they are the oldest rocks of the region and made up the crust of 

the earth here before the emplacement of the granites. These, then, made 

way for themselves by forcing up, or aside, and in part breaking to pieces, 

the older mctamorphic rocks. 

In the valley of the Merced the contact of the granites li>_s near El 

Fortal outside of the park. In the steep slopes on the north side of tho 

Valley at this point the very irregular contact may bo scon and the older 

rocks include much limestono that has suffered intense changes by the intru

sion of the granite. Some of the" limestone has boon changed to a white or 

gray marble of fine texture. In places a very dark rock consisting almost 

wholly of coarse hornblende has been produced. Blocks of this very handsome 

rock may bo seen along the highway just above El Portal. 
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Farther to the north, near Gin Flat, the old motamorphic rocks como 

within the limits of the park, but tho exposures here are very poor and 

the contact cannot be accurately located. 

Motamorphic Rocks of Sierra Summit 

On the east the granites are _lso bounded by the older motamorphic 

rocks, which make up the range of peaks, Mt. Dana, Mt. Gibbs, etc., at tho 

crest. The contact is perfectly exposed about a mile and a half northeast of 

Mammoth Peak, just south of tho Dana Meadows and again north of the Gaylor 

Lakes. The writer is not acquainted with the exact extension of the contact 

to the north and the south, but in general it may be said that the Sierra 

divide is made up of the old motamorphic rocks and that the granites occupy 

most of the high upland to the west. 

Mineral Deposits 

No important mining has been carried on within the limits of the park 

but just outside both to the east and the west rich mineral deposits have been 

found. On the west the gold belt of the foothills stretches northwestward 

from the vicinity of Mariposa for over a hundred miles. A part of this is 

sometimew called tho mother lode. It is a belt characterized by thick veins 

of massive white quartz in and ?.djoining which occurs the gold ore. Much of 

tho gold is native, and some of the largest nuggets over found have come from 

this region. Only a few of the most favorably situated mines are still oper

ating at a profit, though tho hope for a further large production is by no 

means dead among the inhabitants of the old mining towns. 

On tho oast there has been some prospecting near the former village of 

Tioga just north of the pass and in many scattered localities all along the 

belt of old motamorphic rocks. 
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At Lundy, several miles north o^ Tioga, active gold mining was carried 

on for many years though the production never reached high figures. The 

production here has come from gold-bearing quartz veins that occur in both 

the granite and the motomorphic rocks. One of the obstacles to the success 

of this camp has been its isolated position and the very Severe winters at 

the altitude of the several workings from 8,000 to 11,000 feet. 

Some miles northeast of the park lies the old mining camp of Bodie. 

This camp enjoyed a great prosperity fifty years or more ago, and many mil

lions of dollars worth of gold have come from it. In recent years there has 

been very little activity though rumors are heard of the reopening of some 

of the mines. The deposits at Bodie are of a different character than these 

mentioned before. While the gold is likewise found in veins, these veins, 

though small, occur in great number in the lava rocks that cover most of the 

area north of Mono Lake. Those lava rocks are much younger than the granites 

and in places can be seen to overlie them as well aa the ancient mctamorphics. 

Mono Craters 

South of Mono Lake lies the very beautiful chain of the Mono Craters. 

This is a set of small volcanos that arc geologically rather young. Their 

typical volcanic forms have been scarcely touched by erosion. The volcanic 

cones are arranged in an arc about ten miles long and concave to the west, 

reaching their greatest elevation near the center. They are composed almost 

entirely of obsidian (volcanic glass) and pumice. The latter also covers 

the entire flat west of the craters which is therefore known as the Pumice 

Valley. The most recent pumice deposits mantle the glacial moraines that 

extend from the foot of the Sierra Nevada, thus definitely dating the most 

recent volcanic activity as post-glacial. 
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Mono Lake 

Mono Lake is a salt lake occupying an undrained basin at the foot of the 

Sierra Nevada. While not as salty as many of the lakes of the desert region, 

still it contains over 5% of salt in solution. The white deposits along its 

shore are mostly calcium carbonate but they are not very extensive. No com

mercial use has been made of the salt content of the lake. 

In former times the lako was much larger than it is at present. According 

to I. C. Russell, who was the first geologist to give any description of this 

region, it once stood at a maximum about 680 feet higher than its present 

level. At this stage it still lay entirely within the limits of its present 

drainage basin though its level then was less than 100 feet bolow tho divide 

to the east. The evidence for tho former high levels of the lako is found 

in a series of fine beach lines that partly surround it. They are especially 

prominent on the slope of the mountains to the north several miles from the 

present lake shore. 

These great changes in the lake have been duo to climatic changes (in

creasing aridity) over long periods. All of the undrained lakes of the great 

region between the Sierras and the Rockies have had a similar history. In 

general, the period of maximum extension is believod to have been at the time 

that the glaciation occurred in the mountains, and in the case of Mono Lake 

the glaciers at that time extended to the water's edge. 

Why No Gold in Region of Yosemitc Valley? 

Tho question as to why little or no gold ores occur in the higher Yosemitc 

country is almost impossible to answor. Both quartz veins and gold ores occur 

widely distributed in the Sierra, in tho granites as well as in the mctamorphic 

rocks» but they are more abundant in the motamorphic rocks and near the outer 

margins of tho granitos* Far in tho interior of the larger granite masses the 
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arc less common. Since most of the Yosemito country is occupied by an 

enormous granitic mass, it is not favorably situated for the occurrence of 

rich gold deposits. The gold ores of the mother lode region are found 

principally in motamorphic rocks. The reason for all this is somewhat 

obscure, perhaps as good an answer as any is the old miner's saying that 

"gold is where you find it". 

Sedimentary Rocks and Metamorphosis 

The motamorphic rocks of the foothill belt of tho Sierra were mostly 

formed by the change of sediments of various types, but they also include 

various altered volcanic rocks. 

The sediments are divided into two great groups. The older, the so-called 

Calaveras formation, is chiefly of Carboniferous, that is, late Paleozoic age, 

but probably includes some older Paleozoic rocks in places. The other group 

is the Mariposa formation, which is Triassic and Jurassic in age. The fossil 

content of both of these formations is exceedingly meagre so that their cor

relations with other formations of a similar ago is rather inexact. 

Rocks in contact with the granite near El Portal belong to the Calaveras 

or older group, the Mariposa series outcropping in a belt some miles to the west 

Both of these formations are most intensely metamorphosed near the con

tacts with the granitic rocks, but they have also suffered some changes at 

groat distances from the contacts. It seems, although all geologists are not 

agreed on this and it may not apply to the whole Sierra, that the more wide

spread motamorphism occurred, at least in part, before the intrusion of the 

granitic rocks. Sinco there is good evidence that the granites were intruded 

in late Jurassic or very early Cretaceous times, the period of the motamorphism 

m«st have been not later than the late Jurassic, in other words, very soon 
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(goologicaliy speaking) after the deposition of those rocks. 

The tablo below is designed to make the sequence of ovonts and thai 1 

place in the geologic time scale a little moro clear. 

Era Poriod Events 

Ccnozoic Quaternary (youngest) 

Tertiary 

Mosozoic Cretaceous Intrusion of granites 

Jurassic Deposition of the Mariposa 

formation 

Triassic 

Faleozoic Pormian 

Carboniferous Deposition of the Calaveras 
formation which also 

Devonian includes some pre-
Carboniforous rocks. 

Silurian 

Ordovician 

Cambrian 

Pro-Paleozoic - - - no record rooognized in the Sierra Novada. 

Most of the mctamorphic rocks of the foot-hill belt have a certain folia

tion or schistosity; that is, they have a somewhat slaty character and cleave 

most easily in one plane. This is duo to the character and orientation of 

the minerals composing these rocks. Where they contain a large proportion 

of flaky minerals like mica or chlorite they have a pronounced schistosity. 

The parallelism of the individual minerals in the rock, which allows it to 

break so readily, is produced by recrystnllization under stress, i.e., the 

process of motamorphism. 
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In many cases the schistosity coincides with other structures of the rock 

as for instance, the bedding. In the foot-hills it is constant in direction 

over largo aroas, tronding rPV-SE. This is ospocially well scon in the parallel 

of the up-ended slabs conspicuous above Planada on the Yosomito Highway. 

The motamorphic rocks of the summit region oast of Yosomite are not at 

all well-known. They includo rocks of both sedimentary and volcanic origin. 

So far as I am aware, the age of theso rocks is still uncertain, and they have 

not been definitely correlated with the rocks further west, though Turner (17th 

Annual Roport, U.S. Geological Survey, page 711) says of some sandstone near 

Mount Dana that it is "perhaps of Juratrias age". 
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Approved by F. E. Matthes. 

The story of the origin of Yosemite Valley has been briefly told 

in the type lecture to be given at the museum geology models (see manual 

of instruction). The petrology and mineralogy have been discussed by 

Dr. A. Pabst. Reference works are available from which details of the 

Yosemite story and geological sciences in general may be obtained, and 

perhaps this space may be utilized to the best advantage by answering the 

significant questions that are most frequently asked by thoughtful 

visitors. 

These questions may be logically grouped under the following heads: 

A. History pf the study of the Yosemite problem. 

B. Geological events that preceded the uplift of the Sierra block. 

C. Uplift of the Sierra block. 

D. Preglacial erosion. 

E. Effects of glacial action. 

F. Events that have transpired in post-glacial times. 

64 
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A. History of the Study of the YoSemite Problem. 

1. When did scientists first attempt to solve the Yosemite problem? 

J. D. Whitney, first State Geologist of California, began studies in 

the Yosemite region in 1863. He concluded that the Yosemite Valley re

sulted from a sinking of a local block of the earth's crust. His assistant, 

Clarence King, recognized evidences of a glacier's having passed through the 

valley, but Whitney, although he published this fact in his official report, 

later stoutly denied it. Whitney at first believed the domes to have risen 

up as great bubbles of fluid granite. 

2. Who were other early students and what ware their conclusions? 

Galen Clark, while in no sense a geologist, was a careful •bserver 

and oommanded considerable consideration from the public. He believed 

that Yosemite Valley originated through the explosion of close-set domes 

of molten rock and that water action then cleared the gorge of debris and 

left it in its present form. 

Clarence King, a volunteer assistant of J. D. Whitney, was the first 

to observe glacier polish and moraines in the Yosemite Valley but he did 

not attribute any great part of the excavation of the valley to the glacier. 

He regarded the Yosemite as a simple crack or rent in the crust of the earth. 

John Muir, who followed these early students, maintained that ice had 

accomplished nearly all of the Yosemite sculpturing. 

H. W. Turner, on tho other hand, found no reason to believe that any

thing other than stream action, influenced by the peculiar rock structure, 

had featured in the origin of the Valley, although he recognized that it had 

been the pathway of a glacier. 
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Joseph LeConte, I. C. Russell, George F. Becker, Willard D. Johnson, 

E. C. Andrews, Douglas W. Johnson, A. C. Lawson, F, L. Ransome, J. N. LeConte 

and George D. Louderback have all studied the Yosemite Valley or the Yosemite 

region. 

3. Who has made the latest and most thorough studies? 

F. E. Matthes of the U. S. Geological Survey has been engaged in Geo

logical researches in the Yosemite region since 1913. He has worked out 

the history of the successive stages in the development of Yosemite Valley 

and of all similar valleys in the Sierra, back to its very beginning. It 

is to his written account that we turn for our information to be given to 

the public. 

B. Geological Events that Preceded the Uplift of the Sierra Nevada. 

1. Why are marine fossils found on the Sierra Nevada? 

For untold ages the region that is now the Sierra formed the floor of 

an ancient ocean. While it was thus submerged, great quantities of sediment, 

washed from the shores to the east, were deposited in beds to a depth of 

several thousand feet. The sheels and bodies of sea animals accumulated in 

these deposits and became fossilised. Toward the close of the Jurassic 

period this former ocean bottom was lifted up to become a part of the con

tinent, and the beds of sediment, hardened to strata of rock, were compressed 

into huge wrinkles, thousands of feet high, and thus a mountain system of 

parallel ridges was formed" on the site of the present Sierra Nevada. In the 

upturned strata some of the fossils may still be found. 

2. Is all of the present surface of the Sierra block a part of the 

old ocean bottom? 

No. The wrinkled strata have been worn away over large areas, and, 
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as a consequence, the granite underneath is now broadly exposed. Those first 

mountains, which were composed of closely folded sedimentary strata, were 

worn down by stream action during the Cretaceous period. Over large areas 

their sedimentary rocks were completely removed so that the xranito under

neath was laid bare. Large bodies of the sedimentary roc": s remain on the 

lower slope and on tho crest of the range. Tho Merced Canyon from El Fortal 

down to the foothills cuts through these old rocks. 

3. Were the sedimentary rocks left unaltered by their compression into 

mountainous wrinkles? 

Due to the heat generated by the buckling and bending of the strata 

during the periods of mountain building, as well as to the heat of the 

molten granite that surged up underneath, the sand stone, shale, and lime

stone were metamorphosed to quartzite, slate, and marble. Some of the 

rocks were transformed into schists. All these rocks, which over consider

able areas below and above the Yosemite region still cover the granite, are 

rightly called motnmorphic rocks. 

C. Uplift of the Sierra Block. 

1. What is the "Sierra Block"? 

The Sierra block is the westernmost and largest of a series of tilted 

blocks of the earth's crust that are to be encountered as one travels from 

California across the Great Basin. It is actually a single block some 

400 miles long and 80 miles wid.; with a north-south trend. Its uplift has 

been effected by a rotation on its long axis. On the cast it presents a 

steep scarp, while on the west it slopes gently to the Great Valley of Cali

fornia. In places tho eastern edge of the block stands 7500 feet above the 

depressed area from which it broke away. The western edge of the block is 

buried beneath thousands of feet of debris, washed down from the slopes above 
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2. When did the uplift take place and what caused it? 

Millions of years ago, about at the end of the Cretaceous 

period, all the country reaching from the Pacific Coast to the Rocky 

Mountains, began to bulge up gradually as a result of disturbances in the 

interior of the earth. Such movements continued at intervals, accom

panied in some places by down warping and faulting. Probably it was not 

until in the later half of the Tertiary period that more violent dis

turbances took place, and the crust was broken into huge blocks. Some 

of these were lifted into the form of mountain ranges; others sank to 

form intermediate basins, Great volcanic outbursts heralded these 

earth movements. A lengthy period of quiet ensued, and then at the close 

of the Tertiary period, renewed faulting took place on a large scale. It 

was then that the Sierra block acquired its present strong westward tilt. 

At the same time the country to the east was depressed, relative to the 

Sierra block, and thus considerable height was added to its eastfacing 

escarpment. 

3. Bas the uplift of the Sierra terminated? 

Since the last great uplift, that is, throughout most of the 

Quaternary time, the Sierra Nevada has been generally stable. Only a few 

minor movements have occurred. As recently as 1872 a great earthquake 

occurred, at which time the eastern scarp of the Sierra was made twenty 

feet higher. Either the range was lifted twenty feet, or Owen's Valley 

on the east dropped twenty feet. A fresh break is visible for miles 

along the east foot of the range. 

D. Preglacial Erosion. 

1. Does the present river system of the Sierra represent the 

earliest drainage of the locality? 
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TTol The stroams of the first mountains that existed hero flowed in 

divcrso directions. Whon, in the Tertiary period, the Sierra block aoquired 

a considerable slant, the main streams changed their courses and began to flood 

in the direction of the slant. Those first westward-flowing streams aro 

identical with the Feather, Yuba, Bear, American, Mokelumno, Stanislaus, 

Tuolumne, Merced, and other present day rivers. In places these streams 

cut tho earlier river courses at right angles. 

2. What was tho history of tho Morced Canyon prior to the great Ioe 

Age? 

The Morced River was one of the master stroams flowing down the slant 

from tho eastern odgc of the tiltod Sierra block. At first it fashioned for 

itself a broad valley through which it meandered sluggishly. The groat uplift 

of tho block that occurred the later half of Tertiary time causod tho stream 

to plunge swiftly down tho steeper slope and to intrench itself in a narrow 

gorge. Toward the end of the Tertiary period it had intrenched itself a 

thousand foot. Tho walls of the gorge weathered back as time clapsod and by 

the time the river had flattonod its gradient, it was again flowing in a valley 

whoso walls were gently sloping. 

At the beginning of the Quaternary period the greatest uplift of tho 

Sierra block occurred, and the rivor again became a raging torront. This 

time tho trenching process took placo more rapidly than ever, and tho now 

gorge formed was of typical V shape. In tho region below El Portal tho rivor 

still flows in this canyon of Quaternary time. 3500 feet may be givon as 

tho greatest dopth of the stream-cut gorgo. 

Tributaries were not accelerated by the tilting and thoroforo romninod 

in hanging valleys high above the mastor stream. Paragraph 8 discussos Hang

ing Valleys in greater detail. 
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E. Effects of Glacial Action. 

1. What caused the glacial period? 

The great ice masses which capped the Sierra, while not continuous with 

the continental ice sheet, were contemporary with it. If the growth of the 

continental ice sheet is explained, the presence of great glaciers on the 

Sierra may, no doubt, be included in the explanation. 

Many hypotheses have been offered but none are accepted universally. 

They are of three classes: (1) based on elevation of lands involved (2) 

based on astronomical variations (3) based on atmospheric changes. 

Evidences accumulated by scientists tend to cause number one to be re

jected. Number two has been weakened by thorough study. Number three is 

still on trial. A belief is growing that a combination of atmospheric change 

and other factors, such as variations in solar radiation and changes in dis

tribution of land and sea, must be involved in any well founded theory of 

causes of glacial climate. (This is a question frequently asked, and some 

preparation to answer it should be made by nature guides. (See bibliography.) 

2. Where did the Yosemite Glacier come from and what was its extent? 

As a result of the cold climate, snow gathered to depths of a thousand 

feet or more on the higher parts of the Sierra. It compacted to form granule 

ice, which slowly crept down the canyons, throughout the length of the range. 

These ice tongues pushed down to altitudes of 2000 or 3000 feet above sea 

level, where their advance was halted by melting. The stream-cut canyon in 

the region of the present Yosemite Valley was entered by two glaciers, each 

more than 2000 feet thick, one through the main gorge of the Merced, and the 

other through Tenaya Canyon. The mighty trunk glacier, formed by their union 

filled the chasm to its brim and pushed down to the vicinity of El Portal. 

In the region above the "rim", evidences of this early ice invasion are found 
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in disintegrating moraines. A has relief model prepared from data 

gathered by Mr. Matches is exhibited in the Yosamite Museum, upon which 

the extent of the later glaciers of the Merced drainage system is 

shown. Study of this model will reveal that the Tenaya glacier was 

made up, largely, of ice that overflowed from the Tuolumne system. 

3. Was there but one invasion by ice? 

There is clear evidence of two invasions and less distinct evi-

dence of a third and still earlier one. The protracted occupation of 

Y osemite Valley by the above mentioned glacier was followed by a long 

period of milder climate, during which the ice melted away. This in

terval between glaciers probably lasted for hundreds of centuries. Then 

there came a recurrence of glacial climate, and again the ice occupied 

the Yosemite Valley. This latest glacier reached no farther than Bridal 

Veil Meadow and filled the Valley only one-third of its depth. It was 

relatively shortlived and accomplished much less in excavating than did 

the earlier ice, 

4. How long was ice active in Yowemite and what were its effects 

upon the Yos emite gorge? 

For hundreds of centuries this glacier held sway, quarrying and 

scouring the sides and floor of the chasm through which it flowed. The 

old V-shaped canyon was wiped out of existence, and in its place was 

formed a fairly vertical walled trough, rounded at the bottom and in 

places more than 1000 feet deeper than the stream-cut canyon. 

5. When did the last glacier melt back? 

Fully twenty thousand years have elapsed since the ice withdrew 

from Yosemite Valley. However;., in one sense, the glacial epoch has not 

ended yet, for on the Sierra crest a few small glaciers still hold their 

own. There is no certainty, however, that they are remnants of the great 

glaciers of the ice age. 
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6. What can wo say has boon the total offoct of ice upon Yoscmito 

Valloy? 

The narrow stream-cut canyon has boon transformed into a broad TJ-

shaped trough; the craggy slopes wore quarried back to vortioal cliffs; 

tributary stroams (except Tenaya Creek) were loft in hanging valloys from 

which they poured their waters over brinks of cliffs; and a basin was 

scooped out in the rock floor of the Valloy, in which was formed the ancient 

Lake Yosemite. The depth of glacial excavation ranges from 600 feet at the 

lower end of the valley to 1500 feet at the head. 

7. How was the Merced Canyon above Yosemite Valley affected by the ice? 

In its descent from the heights the glacier carved a giant stairway -

vertical steps alternating with horizontal treads. Over two of these treads 

the river now plunges to produce Vernal and Nevada Falls. Many other steps, 

less spectacular but of the same origin, exist at higher levels. On many of 

the horizontal treads are water-filled basins. Merced and Washburn Lakes are 

examples. At the very summits of the range, where the glaciers had their 

birth, another characteristic of glacier action is to be noted. Where the ice 

came in contact with the cliffs of the valley heads, a plucking action was 

carried on by the ice. Great bowl-shaped hollows or amphitheaters, called cirques 

were quarried out by the glaciers. Hundreds of examples are to be seen on 

Yosemite peaks. Part of the rock material plucked from the cirques and 

oanyons was dropped along the margins of the glaciers in the form of 

lateral moraines that, in places, ridge the "rim" of "the gorge. 

8. What is the explanation of Yosemite Falls? 

Because the Merced River flowed directly down the long slopes of the 

Sierra, it has from the beginning intrenched itself more rapidly than have 

its tributaries. Yosemite Creek, for example, flows parallel to the long 
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axis of the range. Successive uplifts of the Sierra block caused the 

master stream to flow more and more rapidly, so cutting its canyon deeper. 

These uplifts did not affect the velocity of Yosemite Creek. Consequent

ly, its valley lagged behind, and when the Merced had intrenched itself in 

a V-shaped trough two thousand feet deep, Yosemite Creek still flowed along 

the surface above. At the edge of the sloping, walled canyon the creek 

tumbled in a cascade to the river below. With the coming of the glaciers 

the same principle held true. The small ice mass that occupied the 

Yosemite Creek basin could not keep up with the excavating process of the 

mighty glacier that ground through the master stream canyon. When the ice 

melted, Yosemite Creek was left hanging higher than ever on the walls of 

the gorge. Furthermore, because of vertical joint planes in the granite, 

the former sloping sides of the canyon were transformed by the ice to 

tremendous vertical cliffs over which Yosemite Creek plunged to form the 

world's most wonderful falls. 

Falls formed by other streams tributary to the Merced in the region 

of Yosemite Valley have a similar history. 

9. Why did the tributary stream, Tenaya Creek, keep pace with the 

master stream in its cutting? 

At first thought it appears an anomaly that the comparatively feeble 

Tenaya Creek should have intrenched itself 2000 feet deeper than did the 

master stream in the region of Little Yosemite Valley. At the head of Yo

semite Valley, Tenaya Creek debouches at nearly the same level held by the 

Merced River. Here is one tributary that was not left suspended in a 

hanging valley. 

The natural joints in the Yosemite granite have had much to do with 

the varied configuration brought about by the ice and water. In places 

the joint planes are vertical, in other places they are horizontal, 
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octfasidhally tKery are neither horizontal nor vertical but at an angle be

tween, and in still other localities the rock is solid. In the case of 

Tenaya Canyon, the joint planes were numerous in various directions, and 

both stream cutting and glacial quarrying were facilitated. In spite of 

its lesser power, the Tenaya glacier kept up with the main glacier in its 

cutting. On the other hand, the rock under the Little Yosemite Valley is 

but very sparsely fractured and consists of great horizontal sheet3. These 

the mighty Merced ice tongue could not quarry away block by block but could 

only rasp and polish. 

10. Why was it possible for El Capitan and the Cathedral Rocks, but

tresses which form a bottle-neck at the lower end of Yosemite Valley, to 

withstand the smashing force of ice to which they were subjected? 

As has been explained, the great variety in configuration of Yosemite 

walls is due to the distribution and spacing of the joints. Where cracks 

• 
were numerous, the rock yielded readily to the modeling action of ice and 

water; where no .cracks existed, the rock stubbornly resisted change. In 

the case of El Capitan, there is presented a wonderful example of a solid 

rock mass. Any cracks that existed were sealed with molten material that 

welled up from below.' Likewise, the remaining structure of the Cathedral 

Rocks is, for the most part, unbroken by joints. Their very solidity made 

them invulnerable even to such inconceivable power as that exerted by the 

grinding flood of ice. The gorges above and below the Yosemite Valley are 

narrow because carved from very solid rocks. 

11. How were domes formed? 

Domes represent great lumps in the Sierra granite that refused te crack 
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under the stresses which in places produced the various systems of joints 

already discussed. While they are unfractured, they do tend to scale off at 

the surface. They are invariably covered with conoentric shells, fitting 

one over the other like layers of an onion. This surface scaling is due te> 

expansive stresses which have come into play since the domes were exposed 

to the weather. It is apparent that the longer such scaling off (exfolia

tion it is called) continues, the rounder will the monoliths become. Ice 

had little or nothing to do with the shaping of these bulging masses. As a 

matter of fact, it has been determined that the tops of Sentinel Dome and Half 

Dome were never overridden even when the glacier was at its maximum. Great 

Stone Mountain in Georgia, upon which descendants of southern leaders are 

now carving a gigantic memorial to the troops of the Confederate States of 

America, is a granite dome of the type that exist in Yosemite. It is muoh 

too far south to have been touched by the continental ice sheet. 

12. What is the explanation rf the remarkable form of Half Dome? 

"Where is the other half of Half Dome" is the form in which this 

question is sometimes put by park visitors. There never was another half 

Dome, that is, no other half of solid granite. At one time more material 

existed where the blank, north face of the dome now stands, but this ma

terial was cracked into vertical sheets. The ice in crowding through 

Tenaya Canyon quarried into these giant slabs and carried them away. 

13. Where on the Valley floor or near the Valley floor may evidences 

of glacial action be seen? 

Moraines. 

At the El Capitan Bridge and extending across the Valley to Cathedral 

Rocks is a splendid example of a terminal moraine. The auto road which 

crosses the El Capitan Bridge is cut into the eastern slope of the ridge. 
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This moraine was formed by the ice of the last invasion and played an im

portant part in the post-glacial history of Yosemite Valley, which is dis

cussed in the following section of this paper. Below El Capitan Bridge, on 

the south side of the river, is a part of this moraine which has been cross-

sectioned by the highway builders. In this cross section one may view the 

components of the moraine which range from finest glacial flour to bowlders 

the size of a house. At the turn of the road leading to Bridalveil Palls is 

a very prominent remnant of a terminal moraine. 

A medial moraine exists at the former confluence of the Tenaya and 

Merced glaciers. It extends from Clark Bridge to the very head of the 

Valley and may be visited by automobile. 

In little Yosemite Valley a series of small terminal moraines, dropped 

by the Merced Glacier in its dying days, may be seen less than a half mile 

above Nevada Fall. A great series of lateral moraines exists on the slopes 

above little Yosemite Valley, and examples may be viewed from the Meroed 

Lake Trail a mile or so above Little Yosemite Camp. Moraines in the making 

will he found below the Lyeil Glacier. 

Glacial Polish and Striae. 

Small patches of polish and striae may be seen on the granite walls of 

Yosemite Valley above the gravel pit at Rocky Point, near the spring behind 

the old chapel, and in Tenaya Canyon just above Mirror Lake. At higher 

altitudes as at Tenaya Lake, Merced Lake, etc., great, shining areas of 

polish will be seen. The Indians called Tenaya Lake "Pyweack", Lake of the 

Shining Rocks. Dr. Matthes found polish that had been left by the earlier 

ice invasions on the Wawona Road near Artist Point. Unfortunately, the 

ledge upon which this rare relic existed was blasted out by road workers. 

Specimens of the polish are preserved at the Yosemite Museum. 
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Glacial bowlders and roches moutonnebs. 

The rock pavements and domes along the Merced River above Yosemite 

Valley and along the Tioga Poad are well decorated •with precariously perched 

bowlders left by the melting ice. About Tenaya Lake, Tuolumne Meadows, and 

throughout the high country are splendid examples of roches moutonnebs. 

Glacial tarns. 

The basin that existed on the floor of Yosemite Valley immediately after 

the glacier melted was a typical but very large tarn. Above Vernal Fall in 

the course of the river is a small pool (Emerald Fool) which may be considered 

a tarn. In Little Yosemite Valley a lake once existed which experienced a 

history similar to that of the ancient Yosemite Valley Lake (See follow

ing section.) Merced Lake, Washburn Lake, and hundreds of high Sierra lakes 

are good examples of glacial tarns. 

Glacial Cirques. 

From Glacier Point one obtains a magnificent panorama of peaks and 

slopes. A number of amphitheatres, quarried by ice, are visible from there. 

Any trip on high Sierra trails will bring one to vantage points where numbers 

of cirques may be viewed. On those peaks where glaciers are still active, 

one may witness the process of cirque making. 

F. Events That Have Transpired in Post-glacial Times. 

1. Why is there no typical U-shaped bottom to the glaciated Yosemite 

Valley? 

About 20,000 years ago when the Yosemite ice melted, it left a splendid 

example of a basin cut in granite. On the rock sill enclosing this basin the 

terminal moraine of the last ice invasion had been formed. The moraine 

served as a natural dam and behind it water from the melting ice masses 

above the valley backed up to make a lake &| miles long. No human eye ever 

looked upon that lake, for as soon as it had formed, natural processes began 
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to destroy it. The streams which flowed into it were heavily laden with 

sediment brought from the soouring ice masses above. A great delta grew 

out into the upper end of the lake, and from a geological standpoint it was 

but a short time before it was filled in. It is upon that sand fill that we 

walk today. Dr. Matthes has computed that the sand is over 300 feet deep 

in Yosemite Valley. Could it all be scooped out, it would be found that 

the original bottom of the rock trough cut by the ice is U-shaped. 

The lake that existed in Little Yosemite Valley was filled in the same 

manner. Merced Lake, Washburn Lake, and others of the high country lakes 

aro experiencing the same destruction. 

Mirror Lake, not a remnant of an old glacial lake but one formed quite 

recently as a result of a rock slide damming Tenaya Canyon, is filling 

in the same manner. All visitors note the delta which Tenaya Creek is 

pushing into the lake. At the present rate of filling, no more than twenty 

or thirty years will elapse before Mirror Lake is destroyed. 

2. What other changes have taken place since the ice melted? 

Surprisingly few other changes have taken place in post-glacial times. 

The great walls about Yosemite Valley have lost their polish through the 

years of weathering. A number of great rock slides have taken place, but, 

as a rule, only small talus slopes have formed along the cliff bases. In 

view of the great verticality of the cliffs, it is surprising that more 

wholesale breaking down has not occurred. The Merced River is constantly 

changing its meandering course, which process brings about noticeable 

changes on the Valley floor, but these evidences of change are short lived. 

Forests and other vegetation claim a place, and the change they bring about 

is quite marked. In all probability, man-made "improvements" are the most 

notable changes in the program at present, and most of these would fade into 

nothing should man disappear and the Yosemite be returned to the primitive. 
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LIST OF ELEVATIONS OF PROMINENT POINTS AND PLACES 

by 

Robert P. Hays 

This list includes most of the places which ono would need to know 

in guiding in the Yosemite National Park, unless special trips are 

made to some of the remote regions. Most of these places are in the near 

vicinity of the Yosemite Valley, but all the major peaks and places which 

one might need in traversing the trails between Hikers' Camps on High 

Country Nature Guide trips are included. 
Elevation 

Place above sea level 

Artists' Foint 4,701 

Babcock Lake 9,000 

Basket Dome 7,602 

Black Top 12,723 

Boothe Lake 10,000 

Bridalveil Falls (Height of Falls 620 ft.) 4,787 

Camp Curry 4,000 

Carl Inn 4,350 

Cascade Cliff 7,775 

Cathedral Peak 10,993 

(1) 5,610 
Cathedral Rocks (2) 6,551 

(3) 6,638 

Cathedral Spires (1) 5,903 

(2) 6,114 

Chinquapin Ranger Station 6,200 

Clouds' Rest 9,924 



.L.I.S.T. OF BLSVAHOWS OF ^ROMINEHT POINTS AND PLACES Hays 
Elevation 

Place above sea level 

Columbia Point 5,031 

Conness Mountain 12,556 

Crane Flat Ranger Station 6,350 

Crocker Point 7,090 

Dewey Point 7,316 

Eagle Peak 7,773 

Echo Peaks (l) 10,000 

(2) 12,500 

El Capitan 7,042 

El Capitan Checking Station 3,976 

Electra Peak 12,036 

Elephant Rock 4,802 

Fairview Dome 9,737 

Fissures 7,503 

Foerster Peak 12,062 

Fort Monroe 5,540 

Gale Peak 10,690 

Gibbs Peak 12,700 

Gin Flat 7,200 

Glen Aulin 7,800 

Glacier Point 7,214 

Gray Peak 11,581 

Grizzly Peak 6,219 

Half Dome 8,852 

Happy Isles 4,034 

Helen Lake 7,905 

Hetch Hetohy Dam 3,886 
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LIST OF ELEVATIONS OF PROMINENT POINTS AND PLACES Hays 
Elevation 

Place above sea level 

Illilouette Falls (Height of Falls 370 ft.) 5,816 

Inspiration Point 5,391 

Isberg Peak 11,000 

Kuna Crest 12,200 

Kuna Peak 12,951 

Lambert Dome 9,400 

Liber ty Camp 7,072 

Little YoSemite Valley 6,100 

Long Mountain 11,468 

Lost Lake 6,146 

Mammoth Peak 12,225 

Merced Lake 7,200 

Merced Peak 11,722 

Mirror Lake 4,082 

Mono Lake 6,243 

Mount Boderick 6,705 

Mount Clark 11,506 

Mount Dana 13,050 

Mount Florence 12,500 

Mount Hoffman 10,921 

Mount Lye11 13,090 

Mount McClure 13,000 

Mount Starr King 9,081 

Mount Watkins 8,235 

Nevada Falls 5,044 Height 594 

North Dome 7,531 

Old Blacksmith Shop 3,446 
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LIST OF ELEVATIONS OF PPOMINENT POINTS AND PLACES Kays 

E leva t ion 

Place above sea l eve l 

Old I n s p i r a t i o n 6,603 

Ost rander Lake 8,800 

Ost rander Rocks 8,268 

Panorama Cl i f f 6,224 

Panorama Point 7,006 

Parsons Peak 12,120 

F innac les 9,451 

Fohor.o Bridge 3,890 

Polly Dome 9,786 

Porcupine Flat 7,800 

(1) 8,180 

Quarter Dome (2) 8,276 

Rafferty Peak 11,176 

Ragged peak 10,858 

Red Peak 11,700 

Ribbon Falls 7,008 Height 1 

Rodgers Peak 13,036 

Sentinel Dome 8,117 

Sierra Point 5,400 

Sierra Rock 6,750 

Silver Strand Falls 2,506 Height 

Simmonds Peak 12,504 

Snow Flat 8,750 

Stanford P?ir.t 6,659 

Sunrise Mountain 9,900 

Taft Point 7,503 

Tamarack Flat 6,390 
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LIST OF 5LSVATI0NS OF PROMINENT POINTS AND FLACES Hays 

Place Elevation 

above sea level 

Tenaya Lake 8,146 

Tenaya Feak 10,700 

Tioga Pass 9,941 
(I) 7,773 (Eagle Feak) 

Three Brothers (2) 6,850 
(3) 6,400 

Tuolumne Meadows Ranger S t a t i o n 8,700 

Tuolumne Orove of Big Trees 5,800 

Unicorn peak 10,849 

Union Po in t 6,314 

Vernal F a l l s 5,044 Height 317 

Vogelsang Peak 11,511 

Whaterwheel F a l l s 6,400 

Washington Column 5,912 

Yosemite Val ley 3,970 ( a t Sent ine l 
Bridge) 

Yosemite Foin t 6,935 

Yosemite F a l l s (Upper 6,525 Height 1,430 
(Lower 4,420 " 320 



LIFE ZONES 

by 

George M. Wright 

The life zone concept is fundamental. It correlates the distribution 

of faunal and floral life with the range of the environmental conditions 

necessary to those forms. 

Yet the principle is dangerously liable to gross misapplication un* 

less used advisedly with all the caution of understanding. Nor should the 

terms, life zones and zone indicators, be recklessly hurled at the un

suspecting amateur who will later relish passing on his own hazy versions 

with many a scientific smack ef the lips. 

Though of only recent development, the basic importance of the ides 

is witnessed by definition. A life zone is a belt or area having uniform 

constitution with respect to flora and fauna. Among the ecological factors 

which determine this zonal segregation of species, climate is undoubtedly 

the most potent. 

Since the world was first known to be spherical, it was observed that 

the existing forms of life were grouped into several great globe-encircling 

belts paralleling the equator. Thus there was the biota of the tropics, 

that of the artic regions, and intermediary between the two the characteristic 

forms of the temperate zones. More recently, scientists operating in cer

tain sections became aware that they could be divided, in fact, naturally 

resolved themselves, into areas of species composition markedly similar to 

the broad latitudinal belts of life. So they classified these smaller life 

zone divisions accordingly, designating them with characteristic place 

names from the larger belts such as Hudsonian, Canadian and Sonoran. 
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The similarities were often striking. Dr. C. Hart Merriam, who has 

contributed more than anyone else to our present knowledge of the subject, 

found nine plants near the summit of San Francisco Mountain, Arizona, which 

were reported from Lady Franklin Bay near northern Greenland. Arctic condi

tions and Arctic life persist on the tops of the high mountains in the West 

suitable enough, then, to define euch areas as belonging to the Arctic-Alpine 

Zone. But neither altitude (as at 10,000 ft. in the south) or latitude (as 

at sea level in the north) can alone be used as universal zone indicators. 

The determination can only be made after study of the native life forms. 

To further illustrate this principle consider the rosy finch, a typical 

Arctic-Alpine citizen. In the Sierra Nevadas rosy finches are restricted to 

the spurs rising above the 10,000 feet level. On the slopes of Mt. Rainier 

they descend to 6,500 feet. About the base of Mt. McKinley in central Alaska 

they are common at 4,000 feet. Still farther north and well within the twi

light of the Arctic circle, the rosy finches breed near sea level. In this 

example the rosy finch is a constant, an indicator that the Arctic-Alpine Zone 

is there existent. The variables are those factors which produce the 

requisite climatic conditions. 

To reiterate once more, then, the uniform constitution of an area 

with respect to certain species determines its zonal classification. The 

assemblage of various types into a zone is directly attributable to the 

presence therein of suitable ecological surroundings. Of these, climate 

is preeminent, and temperature probably the greatest single factor. 

Because of the marked climatic changes encountered in the ascent of 

a mountain an equally impressive succession of life zones is manifest. 

The long even grade of the west slope of the Sierras is marked by six well 
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defined belts ranging from Lower Sonoran on the San Joaquin Valley floor, 

through Upper Sonoran, Transition, Canadian and Hudsonian, to Arctic-Alpine 

near the summits of the more prominent peaks. The Arctic-Alpine, Hudsonian 

and Canadian Zones are classed as Boreal because they are characterized by 

forms which originated in the north. Similarly the Upper Sonoran and 

Lower Sonoran are known as Austral because their native species have grad

ually worked up from the south. In between these two divisions is the 

Transition Zone composed of plants and animals from both. Because Boreal 

forms appear to predominate therein, the Transition Zone is usually placed 

in that division. 

In the Yosemite section a person can stroll from one zone into 

another or pass through all six in the course of a single day, whereas it 

would take thousands of miles of traveling at sea level to experience the 

same range of variations. Yet even here, where the zones are so obvious

ly correlated with altitude, there are numerous modifying influences which 

produce displacement or spotting of zones. Some conditions contributing 

to this result are slope exposure, air currents, streams carrying cold 

water, evaporation from moist soils, proximity to large bodies of water, 

influence of lingering snow banks and glaciers, changes in the vegetable 

covering, extent of mountain area, rock surfaces, and other influences 

of a localized nature. Some of these may have such powerful effect as to 

actually result in the altitudinal reversal of two zones, as where Upper 

Sonoran is found above Transition on the warm hillsides above cold stream 

beds on the eastern side of the divide. 

It is important to realize that beyond the concepts of life zones, 

there may be still further delimitations such as those known as associa

tions. These are based on definite types of environment within the zones 

and frequently bear the name of some plantconspicuous in the association. 

Thus, within the Upper Sonoran Zone in the Yosemite, there are the stream, 
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riparian, meadow, live-oak, chaparral, digger pine, blue oak, dry grassland 

and rocky slope associations. By carrying this process even farther, it be

comes apparent that, in the last analysis, each species occupies a definite 

ecological niche. As suggested by Grinnell and Storer in "Animal Life in 

the Yosemite", the creepers inhabit the larger tree trunks; the chickadees 

patrol the smaller twiggery; the kinglets concern themselves with the termi

nal leafage; and flycatchers forage from the bare twig ends into the space 

between branches. Furthermore, it is known that when two species come into 

competition for the 3ame niche, one or the other of them is eventually 

eliminated* 

Sometimes the life zone principle is apparently confounded by the 

occurrence of the same species in several contrasting zones. Close obser

vation will usually show that the particular animal or plant in question 

has associational preferences which transcend limitation to one zone. An 

excellent example is the chipping sparrow, found all the way from the torrid 

San Joaquin Valley to the cool high mountain meadows, wherever small trees 

dot open expanses of smooth, relatively dry ground. Such are the orchards 

at Snelling, the blue oak hillsides at Pleasant Valley, the young yellow 

pine stands adjacent to the Yosemite meadows, and the small lodgepole 

growth encircling Tuolumne Meadows. 

From the above it becomes evident that all things that grow do not 

make good life zone indicators. Nor should any one plant or animal alone 

benoonsidered sufficient evidence, but rather the combination of several 

characteristic varieties. 

Furthermore, it is the distribution during the season of repro

duction only that can be used as accurate evidence. Requirements for 

successful reproduction are the critical ones. This is true of plants 
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as well as animals. Seeds may be carried away from where they were pro

duced and germinate, but unless they can reproduce themselves successfully 

there, become established in other words, they cannot be properly considered 

as belonging to that zone. 

In preparing "Animal Life in the Yosemite", Dr. Grinnell and Dr. Storer 

made an ideal cross sectional study of life zones on both sides of the 

Sierras at elevations ranging from 250 to over 13,000 feet above sea level. 

Owing to the very abruptness of the east slope, the zones are jammed so 

close together as not to be clearly defined, and sometimes one will appear 

to be entirely lacking. 

Roughly, the altitudinal boundaries of life zones in the Yosemite 

section are as follows: 

Zone West Slope East Slope 

Lower Sonoran up to 600 ft. 

Upper Sonoran 600 to 3300 feet 

Transition 3300 to 6200 feet 5500 to 7500 feet 

Canadian 6200 to 8000 feet 7500 to 8800 feet 

Hudsonian 8000 to 10,500 feet 8800 to 11,000 feet 

Arctic-Alpine 10,500 feet and up 11,000 feet and up 

Some place names closely identified with the various zones in this 

region are: 

Lower Sonoran Snelling 

Upper Sonoran Fleasant Valley, Coulterville, El Portal 

Transition Yosemite Valley 

Canadian Glacier Foint, Merced Lake 

Hudsonian Tuolumne Meadows 

Arc t i c -Alp ine — —— Mt. Dana, Mt. Lyel l 
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In the Yosemite Museum there are five large cases, each of which dis

plays a group of conspicuous indicators of one of the five upper life zones 

Accompanying them are charts and maps depicting the major regions occupied 

by the zones. In each case the plant and animal indicators are arranged as 

naturally as possible, in a setting that is strongly representative of the 

zone they characterize. Various associations within each zone are represented 

by colored, transparent photographs. Starting with a mental picture of the 

exhibits for background, it is a simple matter for even a novice to orient 

himself zonally anywhere in the yosemite section. And from this beginning 

there is no end to the benefits in broadened knowledge and increased powers 

of observation to he obtained from watching for other life zone indicators 

such as those which are included in the appended lists. 

These lists are not to be considered as complete. Moreover, though 

all the species mentioned find their optimum range within the zone where the 

appear here, many of them spread over into the adjacent zone on either side 

or both. 
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LISTS OF LIFE ZONE INDICATORS 

Lower Sonoran 

Animals 

San Joaquin Mole — Scapanus latimanus campi Grinnell and Storer 
Facific Pallid Bat — Antrozous pacifious Merriam 
Tule Meadow Mouse -- Microtus oalifornicus aestuarinus Kellogg 
Fresno Focket Gopher — Thomomys bottae pasoalis Merriam 
San Joaquin Pocket Mouse — Perognathus inornatus inornatus Merriam 
Merced Kangaroo Rat -- Dipodomys Heermanni dixoni (Grinnell) 
Golden Beaver -- Castor canadensis subauratus Taylor 
Sacramento Cottontail — Sylvilagus audubonii audubonii (Baird) 
Red-bellied Hawk - - Buteo l ineatus elegans Cassin 
Barn Owl — Tyto prat ineola (Bonaparte) 
Texas Nighthawk - - Chordeiles acutipennis texensis Lawrence 
California Horned Lark - - Otocoris a lpes t r i s act ia Oberholser 
Dwarf Cowbird - - Molothrus ater obscurus (Gmelin) 
Tri-colored Blackbird - - Agelaius t r i co lo r (Audubon) 
Willow Goldfinch —Astragal inus t r i s t i s salicamans (Grinnell) 
California Blue Grosbeak — Cuiraca caerulea sa l icar ius Grinnell 
California Least Vireo — Vireo b e l l i pusi l lus Coues 
Tule Yellow-throat — Geothlypis t r ichas scirpicola Grinnell 
Western Mockingbird — Mimus polyglottos leucopterus (Vigors) 

Plants 

Yerba Mansa -- Anemopsis californica (Nutt.) Hook 
Quail Brush — Atriplex leutiformis (Torr.) Wats. 
Iodine Bush — Allentolfea occidentalis (Wats.) Ktze. 
Tolguacha — Datura meteloides DC. 
Ccnyza — Conyza couteri Gray 
Heterotheca -- Heterotheca grandiflora Nutt. 

Upper Sonoran 

Animals 

Adorned Shrew — Sorex ornatus Merriam 
Merriam Bat -- Pipistrellus hesperus merriami (Dobson) 
California Ring-tailed Cat — Bassariscus astutus raptor (Baird) 
Gilbert White-footed Mouse — Peromyscus truei gilberti (Allen) 
Farasitic White-footed Mouse — Peromyscus californicus californicus 

(Gambel) 
Streator Woodrat — Neatoma fuscipes streatori Merriam 
Mariposa Meadow Mouse — Microtus californicus mariposae Kellogg 
Digger Pine Pocket Gopher -- Thomomys bottae mewa Merriam 
California pocket Mouse -- Perognathus californicus californicus 

(Merriam) 
Heermann Kangaroo Rat — Dipodomys heermanni heermanni (LeConte) 
Mariposa Chipmunk — Eutamias merriami mariposae Grinnell and Storer 
Mariposa Brush Rabbit ~ Sylvilagus bachmani mariposae Grinnell and 

Storer 
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Animals, c o n t ' d . 

Swainson Hawk — Buteo swainsoni .Bonaparte 
Southern California Screech Owl -- Otus asio quercinus Grinnell 
Dusky Foor-will — Phalaenoptilus nuttalli californicus Ridgway 
Anna Hummingbird -- Calypte anna (Lesson) 
Lawrence Goldfinch — Astragalinus lawrencei (Cassin) 
Western Lark Sparrow — Chondestes grammacus strigatus Swainson 
Bell Sparrow — Amphispiza belli (Cassin) 
Rufous-crowned Sparrow — Aimophila ruficeps ruficeps (Cassin) 
Rough-winged Swallow — Stelgidopteryx serripennis (Audubon) 
Phainopepla — Phainopepla nitens (Swainson) 
Hutton Vireo — Vireo huttoni huttoni Cassin 
Lutescent Warbler — Vermivora celata lutescens (Ridgway) 
California Thrasher -- Toxostoma redivivum redivivum (Gambel) 
San Joaquin Bewick Wren — Thryomanos bewicki drymoecus Oberholser 
Flain Titmouse — Baeolophus inornatus inornatus (Gambel) 
California Bushtit -- Psaltriparus minimus californicus Ridgway 
Fallid Wren-tit — Chamaea fasciata henshawi Ridgway 
Western Gnatcatcher -- Polioptila caerulea obscura Ridgway 
Western Bluebird -- Sialia mexicanus occidentalis Townsend 
California Whip-tailed Lizard — Cnemidophorus tigris mundus Camp 
Boyle King Snake — Lampropeltis getulus boylii (Baird and Girard) 
California Striped Racer — Coluber lateralis (Hallowell) 
Pacific Coast Newt -- Notophthalmus torosus (Rathkel) 
Cal i fo rn i a Yellow-legged Frog — Rana b o y l i i b o y l i i Baird 

F l a n t s 

Digger Pine -- Pinus sabiniana Dougl. 
Interior Live Oak — Quercus wislizenii DC. 
Mountain Mahogany — Cercocarpus parvifolius Nutt. 
Western Red-bud — Cercis occidentalis Torr. 
Deer-weed — Hosackia elata var. glabra Nutt. H. pilosa Nutt. 
Poison Oak — Rhus diversiloba T. and G. 
Squaw Bush — Rhus trilobata Nutt. 
California Buckeye — Aesculus californica (Spach) Nutt. 
Vfedge-leaf Ceanothus — Ceanothus cuneatus.(Hook) Nutt. 
Mentzelia — Mentzelia aurea (Lindl.) Baill. 
Durango Root — Datisca glomerata (presl) (B. and W.) 
Manzanita -- Arctostaphylos mariposa (Dudley) 
Flowering Ash -- Fraxinus dipetala H. and A, 
Pitcher Sage — Sphacele calycina Benth. 
Sagebrush — Artemisia tridentata Nutt. 

Transition 

Animals 

Sierra Nevada Shrew — Sorex vagrans amoenus Merriam 
Long-legged Bat -- Myotis longicrus longicrus (True) 
Short-tailed Meadow Mouse — Lagurus curtatus (Cope) 
Yosemite Pocket Gopher — Thomemys alpinus awahnee Merriam 
Fisher Pocket Gopher — Thomomys quadratus fisheri Merriam 
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Animals c o n t ' d . 

Washington Cottontail — Sylvilagus nuttallii nuttallii (Bachman) 
Sage-hen — Centrocercus urophasianus (Bonaparte) 
Band-tailed Pigeon -- Columba fasciata fasciata Say 
Long-eared Owl — Asio wilsonianus (Lesson) 
California Spotted Owl — Strix occidentalis occidentalis (Xantus) 
Saw-whet Owl ~ Cryptoglaux acadica (Gmelin) 
California Pygmy Owl — Glaucidium gnoma californicum Sclater 
Sierra Red-breasted Sapsucker -- Sphyrapicus varius daggetti Grinnoll 
Northern Black Swift — Gypceloides niger borealis (Kennerly) 
Western Flycatcher -- Empidonax difficilis difficilis Baird 
Gray Flycatcher — Empidonax griseus Brewster 
Kern Red-winged Blackbird — Agelaius phoeniceus aciculatus Maillaird 
California Purple Finch — Carpodacus purpureus californicus Baird 
Western Vesper Sparrow -- pooecetes gramineus confinis Baird 
Nevada Spurred Towhee — Pipilo maculatus curtatus Grinnell 
Rocky Mountain Orange-crowned Warbler — Vermivora celata crestera 

Oberholser 
Black-throated Gray Warbler — Dendroica nigrescens (Townsend) 
Western Winter Wren -- Nannus hiemalis pacificus (Baird) 
Pigmy Nuthatch — Sitta pygmaea pygmaea Vigors 
Russet-backed Thrush — Hylocichla ustulata ustulata (Nuttall) 
Rubber Snake — Charina bottae (Blainville) 
Coral King Snake — Lampropeltis multicincta (Yarrow) 

Plants 

White Fir -- Abies concolor L. and G. 
Incense Cedar — Libocedrus decurrens Torr. 
Sugar Pine -- Pinus lambertiana Dougl. 
Western Yellow Pine — Pinus ponderosa Dougl. 
Douglas Fir — Pseudotsuga taxifolia (poir) Britt. 
Sequoia — Sequoia gigantea (Lindl.) Dec. 
California Nutmeg — Torreya californica Torr. 
Camas — Camassia quamash (pursh) Greene 
Iris — Iris hartwegii Baker 
Western Blue Flag — Iris missouriensis Nutt. 
Hazel -- Corylus rostrata var. californica DC. 
Golden Cup Oak -- Quercus chrysolepis liebm. 
Black Oak — Quercus kelloggii Newb. 
Wild Ginger — Asarum hartwegii Wats, 
Baneberry— Actaca spicata arguta (Nutt.) Torr. 
Bcykinia — Boykinia major Gray 
Alum-root — Heuchera micrantha Dougl. 
Saxifrage — Saxifraga peltata Torr. 
Mountain Misery -- Chamaebatia foliolosa Benth. 
California Wild Strawberry — Fragaria californica crinita (Rydb.) Hall 
Geum -- Geum macrophyllum Willd 
Herkelia — Horkelia tridentata Torr. 
Western Choke Cherry — Prunus demissa (Nutt.) Yfalp. 
Wild Raspberry — Rubus leucodermis Dougl. 
Hosackia — Hosackia crassifolia Benth. 
Geranium — Geranium incisum N u t t , 
B ig- lea f Maple — Acer macrophyllum Pursh 
Deer-brush — Ceanothus in t ege r r imus H« and A. 
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Plants cont 'd . 

Squaw Carpet — Ceanothus prostratus Benth 
Yellow Violet — Viola lobata Benth 
Nuttall Dogwood -- Cornus nuttallii Audi. 
White-veined Shin-leaf -- (Pyrolapicta) Sm. 
Snow Plant — Sarcodes sanguinea Torr. 
Green Manzanita — Arctostaphylos patula Greene 
Azalea — Rhododendron occidentale (T. and G.) Gray 
Draperia ~ Draperia systyla (Gray) Torr. 
Giant Hyssop -- Agastache urticifolia (Benth.) Ktze. 
Skull-cap — Scutellaria angustifolia Pursh 
Penstemon -- Penstemon brevifloras Lindl. 
Kelloggia — Kelloggia galioides Torr. 
Adenocalon — Adenocaulon bicolor Hook 
Everlasting — Anaphalis margaritacea occidentalis Greene 
Antennaria — Antennaria argentea Benth 
Antennaria -- Antennaria rosea Greene 

Canadian 
Animals ~~ °~ 

Heary Bat — Nycteris cinerea Peale and Beauvois 
Pacific Fisher — Martes pennanti pacifica (Rhoads) 
Pacific Mink — Mustela vison energumenos (Bangs) 
Allen Chipmunk — Eutamias senex (Allen) 
Sierra Grouse — Dendragapus obscurus sierrae Chapman 
Western Goshawk — Astor atricapillus striatulus Ridgway 
Great Gray Owl — Scotiaptex nebulosa nebulosa (Forster) 
Calliope H ummingbird — Stellula calliope (Gould) 
Wright Flycatcher — Empidonax wrighti Baird 
Hammond Flycatcher — Empidonax hammondi (Xantus) 
Mariposa Fox Sparrow -- Passerella iliaca mariposae Swarth 
Mono Fox Sparrow -- Passerella iliaca monocensis Grinnell and Storer 
Green-tailed Towhee -- Oberholseria chlorura (Audubon) 
Golden Pileolated Warbler — Wilsonia pusilla chryseola Ridgway 
Western Golden-crowned Kinglet — Regulus satrapa clivaceus Baird 
Western'Ruby-crowned Kinglet — Regulus calendula cineraceus Grinnell 
Townsend Solitaire — Myadestes townsendi (Audubon) 
Sierra Hermit Thrush — Hylocichla guttata sequoiensis (Belding) 
Tenaya Blue-bellied Lizard — Sceloporus occidentalis taylori Camp 
Sierra Aligator Lizard — Gerrhonotus palmeri Stejneger 

Plants 

Red Fir — Abies magnifica Murr, 
Lodgepole Pine — Pinus contorta Dougl. 
White pine — Pinus monticola Don 
Jeffrey Pine — Pinus ponderosa, Jeffreyi (Balf.) Vas. 
Swamp Onion -- Allium validum Wats. 
Quaking Aspen — Populus tremuloides Michx. 
Willow -- Salix glauca villosa (Don) Anders 
Huckleberry Oak -- Quercus vaccinifolia Kell* 
Bitter-root — Lewisia triphylla (Wats.) Rob. 
Monkshood — Aconitum columbianum Nutt. 
Marsh Marigold — Caltha biflora. DC. 
Tall Mountain Larkspur — Delphinium glaucum Wats, 
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P l a n t s cont 'd* 

Mitrewort — Mitella breweri Gray 
Saxifrage -- Saxifraga bryophora Gray 
Western Mountain Ash -- Pirus occidentalis Wats. 
Cinquefoil -- Fotentilla flabellifolia Hook. 
Cinquefoil -- Potentilla breweri Fats. 
Sierra Maple — Acer glabrum Torr. 
Wintergreen -- Pyrola minor Linn. 
Dwarf Manzanita -- Arctostaphylos nevadensis Gray 
Sierra Bilberry — Vaocinium occidentale Gray 
Greek Valerian --Polemonium pulcherrimum Hook. 
Pink Monkery Flower -- Mimulus lewisii Pursh 
Long-beaked Pedicularis -- Fedicularis groenlandica Retz. 
Fleabane -- Erigeron salsuginosus Gray 
Hawkweed -- Hieraceum gracile detonsum Gray 

Hudsonian 

Animals 

Sierra Pine Marten — Martes caurina sierrae Grinnell and StorAr 
Sierra Nevada Wolverine -- Gulo luscusluteus Elliot 
Sierra Least Weasel — Mustela muricus Bangs 
Mountain Lemming Mouse — Phenacornys crophilus Merriam 
Southern Sierra Marmot — Marmota flaviventer sierrae Howell 
Belding Ground Squirrel — Citellus beldingi Merriam 
Yosemite Cony — Ochotona schisticeps muiri Grinnell and Storer 
Clark Nutcracker -- Nucifraga columbiana (Wilson) 
California Fine Grosbeak -- Pinicola enucleator californica Price 
Hudsonian White-crowned Sparrow —Zonotrichia leucophrys leucophrys 

(Forster) 
Mountain Bluebird — Sialia currucoides (Bechstein) 

Flants 

White-bark Pine — Pinus albicaulis Engelm. 
Alpine Hemlock .-- Tsuga mertensiana (Bong.) Sarg. 
Knotweed -- Polygonum shastense Brewer. 
Gooseberry — Ribes montigenum McCl. 
Shrubby Cinquefoil -- Potentilla fruticosa Linr. 
Strawberry -- Fragaria sibbaldifolia Rydb. 
Rock-fringe — Epilobium obcordatum Gray 
Cassiope -- Cassiope mertensiana Don 
Pale Laurel — Kalmia polifolia micrcphylla (Hook) Rehder 
Viformwood -- Artemesia morvegica Fries 
Fleabane -- Erigeron compositus Pursh 
Haplopappus — Haplopappus suffruticosus Gray 
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Animals 
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Arctic-Alpine 

Sierra Nevada Rosy Finch — Leucosticte tephroootis dawsoni (Jrinnell 

Plants 

Alpine "allow -- Salix arctica petraea Anders. 
Alpine Sorrel -- Oxyria digyna Camptd. 
Pygmy Lewisia -- Lewisia pygmaea (Gray) Rob. 
Draba — Draba breweri Wats. 
Sibbaldia -- Sibbaldia procumbens Linn. 
Podistera — Fodistera nevadensis Wats. 
Sierra Primrose -- Primula suffrutescens Gray 
Greek Valerian -- Polemonium eximium Greene 
Pride of the Mountains — Pentstemon menziesii var. davidsonii Piper 
Antennaria -- Antennaria media Greene 
Hulsea — Hulsea algida Gray 
Raillardella — Raillardella argentea Gray 
Groundsel — Senecio petrocallis Greene 
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YOSEMITE MAMMALS 

by 

C. P. R u s s e l l 

The physical appearance and distribution of local mammals have 

received much consideration from a number of workers. Something of 

mammal habits has been observed and recorded locally but there are many 

Yosemite species about the life histories of which we know almost nothing. 

One of the greatest opportunities for original work presented the 

Yosemite Ranger-Naturalist is found in this field of research. Every 

member of the Yosemite educational staff should resolve to contribute 

mammal life-history notes each summer. 

The present article is a condensed account of the essential facts 

now known about the occurrence and distribution of Yosemite mammals. The 

most comprehensive single reference for details is Grinnell and Storer's 

"Animal Life in Yosemite". A rich literature on mammals is available 

in the Museum Library and a bibliography cf especially pertinent material 

forms a part of this paper. 

General features cf the Yosemite Mammal Fauna. 

Because of the topographical features of Yosemite National Fark, a 

wide variety of habitats are to be found within its limits and a corres

ponding variety of plant and animal life results. In another section 

of this manual the "life zones" cf the area have been described. Certain 

plant and animal forms have adapted themselves to definite belts 
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on the mountain side and may be regularly expected to be encountered in 

those belts. Such localized species are regarded as good "life zone 

indicators". Thirty-seven of the ninety-nine mammal species.of Yosemite 

may be looked upon as fairly dependable indicators of one or another of 

the five life zones. The remaining species are not constant in their 

choice of habitat and may commonly occur in two or more zones. 

Maximum abundance of the mammal species, according to life zones, 

may be tabulated as follows: 

Lower Sonoran Zone 15 species 
Upper Sanoran Zone 21 species 
Transition Zone, East slope ...... 11 species 
Transition Zone, West slope ...... 17 species 
Canadian Zone • 24 species 
Hudsonian Zone.'. «,.. 11 species 

Total 99 species 

Twenty-one of the above species have been noted to enter the Artie-

Alpine zone, but these forms do not habitually dwell at this high altitude 

and, of course, cannot be said to find their maximum abundance in the 

Arctic-Alpine zone. 
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LIST OF YOSEMITE MAMMALS 

(Detailed information on individual species will be found on pages of 
Grinnell and Storer"s Animal Life in Yosemite indicated in the check list.) 

Bat, Fringed (Myotis thysanodes) Miller p. 57 
" High Sierra (Myotis lucifugus altipetens) H. W. Grinnell p. 55 
" Hoary (Nycteris cinerea) (Peale and Beauvois) p. 59 
" Large Brown (Eptesicus fuscus) (Peale and Beauvois) p. 58 
" Little California (Myotis californicus californicus) (Audubon 

and Bachman) p. 51 
" Long-legged (Myotis longicrus longicrus) (True) p. 56 
" Merriam (Pipistrellus hesperus merriami) (Dobson) p. 57 
" Mexican Free-tailed (Nyctinomus mexicanus) (Saussure) p. 61 
" Pacific Pallid (Antrozous pacificus) Merriam p. 60 
" California Mastiff (Eumops californicus) Merriam (not recorded 

in Grinnell's Animal Life) 

Bear, American Black (Ursus americanus) Pallas p. 63 
" Grizzly (Ursus henshawi) Merriam p. 68 

Badger, California (Taxidea taxus neglecta) Mearns p. 92 

Beaver, Golden (Castor canadensis subauratus) Taylor p. 215 
" Sierra Mountain (Aplodontia rufa californica) (Peters') p, 155 

Cat, California Ring-tailed (Bassariscus astutus raptor) (Baird) p.81 

Chickaree, Sierra (Sciurus douglasii albolimbatus) Allen p. 203 

Chipmunk, Allen (Eutamias senex) (Allen) p, 183 
" Alpine (Eutamias Alpinus) (Merriam) p. 190 
" Long-eared (Eutamias Quadrimaculatus) (Gray) p. 187 
" Mariposa (Eutamias merriami mariposae) Grinnell & Storer p.185 
" Mono (Eutamias amoenus monoensis) Grinnell & Storer p.194 
" Sagebrush (Eutamias pictus) (Allen) p. 195 
" Tahoe (Eutamias speciosus frater) (Allen) p. 176 

Cony, Y osemite (Ochotona schisticeps muiri) (Grinnell & Storer) p.216 

Coon, California (Procyon lotor psora) Gray p. 81 
Coyote, Mountain (Canis latrans lestes) Merriam p. 71 

" Valley (Canis ochropus ochropus) Eschscholtz p. 71 

Deer, Mule (Odocoileus hemionus hemionus) (Rafinesque) p. 231 

Fisher, Pacific (Martes pennanti pacifica) (Rhoads) p. 83 
Fox, California Gray (Urocyon cinereoargenteus californicus) Mearns 78 
" Cascade Red (Vulpes cascadensis) Merriam p. 77 
" San Joaquin Kit (Vulpes macrotis mutica) Merriam p. 77 
Gopher, Digger Pine £&cket (Thomomys bottae mewa) Merriam p. 135 
" Fisher Pocket (Thomomys quadratus fisheri) Merriam p. 135 

Fresno Pocket (Thomomys bottae pascalis) Merriam p. 135 
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Gopher, Sierra Nevada (Thomomys monticola monticola) Allen p. 135 
" Yosemite Pocket (Thomomys alpinus awahnee) Merriam p. 135 

Lion, Northwestern Mountain (Felis oregonensis oregonensis) 
Rafinesque p. 95 

Marmot, Southern Sierra (Marmota flaviventer sierrae) Howell p. 158 
Martin, Sierra Pine (Martes caurina sierrae) Grinnell and Storer p. 

Mink, Pacific (Mustela vison energamenos) (Bangs) p. 89 

Mole, Mono ('Scapanus latimanus monoensis) Grinnell p. 43 
11 San Joaquin (Scapanus latimanus campi) Grinnell and Storer p. 
" Yosemite (Scapanus latimanus sericatus) Jackson 43 

Mouse, Allen Jumping (Zapus pacificus alleni) Elliot, p. 149 
11 Boyle White-footed (Peromyscus boylii boylii) (Baird) p. 110 
" California Pocket (Perognathus californicus californicus) 

Merriam p. 144 
" Gamble White-footed (Peromyscus maniculatus gambeli) (Baird) 

p. 104 
" Gilbert White-footed (Peromyscus truei gilberti) (Allen) p» 
" Great Basin Pocket (Perognathus parvus olivaceus) Merriam p. 
" House (Mus musculus) Linnaeus p. 101 
11 Long-tailed Harvest (Reithrodontomys megalotis longicauda 

(Baird) p. 114 
" Mariposa Meadow (Microtus californicus mariposae) Kellogg p. 
" Mono,Kangaroo (Microdipodops polionotus) Grinnell p. 149 
" Mountain Lemming (Phenacomys orophilus) Merriam p. 133 
" Parasitic White-footed (Peromyscus californicus californicus 

(Gambel) p. 112 
11 San Joaquin Pocket (Perognathus inornatus inornatus) Merriam 

p. 144 
11 Short-tailed Meadow (Lagurus curtatus) (Cope) p. 135 
" Short-tailed Grasshopper (Onychomys leucogaster brevicaudus) 

Merriam p. 113 
" Sierra Cantankerous Meadow (Microtus mordax sierrae) Kellogg 

p. 129 
11 Sonora White-footed (Peromyscus maniculatus sonoriensis) 

(LeConte) p. 104 
11 True White-footed (Peromyscus truei truei) (Schufeldt) p. 11 
" Tule Meadow (Microtus californicus aestuarinus) (Kellogg) 

p. 126 
" Yosemite Meadow (Microtus montanus Yosemite) Grinnell p. 122 

Otter, California (lutra canadensis brevipilosus) Not in Grinnell'a 
Animal Life. 

Porcupine, Yellow-haired (Erethizon epixanthum epixanthum) (Brandt) 
p. 151 

Rabbit, California Jack (Lepus californicus californicus) Gray p. 2 
" Mariposa Brush (Sylvilagus bachmani mariposae) Grinnell and 

Storer p, 228 
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Rabbit, Sacramento Cottontail (Sylvilagus audubonii audubonii) 
(Baird) p. 227 

11 Sierra Tflfhite-tailed Jack (Lepus townsendii sfeerrae) 
(Merriam) p. 224 

" Washington Cottontail (Sylvilagus nuttallii nuttallii) 
(Bachman) p. 227 

11 Desert Jack (lepus californicus deserticola) Mearns p. 221 

Rat, Alexandrine (Rattus rattus alexandrinus) (Geoffroy) p. 103 
" Gray Bushy-tailed (Neotoma cinerea cinerea) (Ord) p. 120 
" Heermann Kangaroo (Dipodomys heermanni heermanni) (Le Conte) p. 
11 Pale-faced Kangaroo (Dipodomys leucogenys) (Grinnell) p. 146 
11 Merced Kangaroo (Dipodomys heermanni dixoni) (Grinnell) p, 146 
" Streator Wood (Neotoma fuscipes streatori) Merriam p. 116 

Shrew, Adorned (Sorex ornatus) Merriam p. 47 
" Dusky (Sorex obscurus obscurus) Merriam p. 47 
11 Lyell (Sorex lyelli) Merriam 47 
" Navigator (Neosorex palustris navigator) (Baird) p. 50 
" Sierra Nevada (Sorex vagrans amoenus) Merriam p. 47 
" Yosemite (Sorex montereyensis mariposae) Grinnell p. 47 

Skunk, California Spotted (Spilogale phenax phenax) Merriam p. 90 
11 Striped (Mephitis occidentalis) Baird p. 91 

Squirrel, Belding Ground (Citellus beldingi) (Merriam) p. 168 
" California Gray (Sciurus griseus grisaus) Ord p. 196 
" California Ground (Citellus beecheyi beecheyi) (Richardsoi 

p. 162 
" Sierra Flying (Glaucomys sabrinus lascivus) (Bangs) p. 21. 
" Sierra Nevada Golden-mantled ground (Callospermophilus 

chrysodeirus chrysodeirus) (Merriam) p. 173 
" Stephens Soft-haired Ground (Citellus mollis stephensi) 

(Merriam) p. 173 
" Sierra Golden-mantled Ground (Chrysodeirus chrysodeirus) 

(Merriam) p. 173 

Weasel, Mountain (Mustela arizonensis) (Mearns) p. 86 
" Sierra Least (Mustela murious) Bangs p. 89 
11 Ye How-cheeked (Mustela xanthogenys) Gray 86 

Wildcat, California (Lynx eremicus californicus) Mearns p. 99 

Wolverine, Sierra Nevada (Gulo luscus luteus) Elliot p. 85 
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Extinct Species 

Dwarf Elk - (Cervus nannodes) Merriam. 

In the days of '49 this typically Californian animal occurred in 

enormous herds in the foothills of the Sierras and in the San Joaquin and 

Sacramento Valleys. It was present along the lower reaches of the Merced 

and Tuolumne rivers but has long been extinct there. The small herd con

fined in the paddock in Yosemite Valley was brought from Kern County, where 

a remnant of the original herds still exists on the native range. This ani

mal, apparently, never ranged into the Sierras to the level of Yosemite 

Valley. The confined Yosemite animals were accepted by the National Park 

Service from the California Academy of Sciences as a temporary measure to 

insure the conservation of a few of the animals. The Yosemite herd must 

be moved soon. 

Pronghorn Antelope - (Antilocapra americana amerieana) Ord. 

In the very early days of Yosemite history the Antelope occurred on 

the east and west of the present park area. The last observation of the ani

mal in the foothills west of Yosemite was made in 1880. As recently as 19 

the antelope was present in the Mono region. 

Sierra Nevada Mountain Sheep - (Ovis canadensis sierrae) Grinnell. 

Mountain Sheep once were quite common in the higher sections of 

Yosemite National Park. There are occasional rumors that a few of the ani

mals still exist in the northern part of the 'park, but no conclusive evi

dences have been observed by naturalists. Numerous bleached skulls and 

fragments of skeletons found on Yosemite peaks attest to the one-time 

presence of the Bighorn. The last record of the living animals for the 

Yosemite region was made at Sonora pass in 1878. 

Grizzly Bear - (Ursus henshawi) Merriam. 

The word Yosemite (Uzhumati) is a word of the Miwok Indians meaning 
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full-grown Grizzly bear. (See Kroeber, A. L., "California Place Names of 

Indian Origin", 1916). The Grizzly was once very common in the Yosemite 

region, but even as early as 1867 had practically disappeared. In 1887 

a specimen was killed 16 miles from Wavrona and in 1895 the last positive 

record of a living Grizzly in the Yosemite region was made at Crescent 

Lake, ten miles east of Wawona. 

Golden Beaver (Castor canadensis subauratus) Taylor. 

Once resident along Merced River at Snelling and along Tuolumne 

River below Legrange. Since irrigation interests effected removal of pro

tection for the animal, it is, presumably, extinct in the Yosemite region. 

Rare Species 

California Mastiff Bat (Eumops californicus) (Merriam). 

This is the largest bat found in the United States (total length 

6.5 inches). It is rare anywhere and has been recorded but once from 

Yosemite. 

Cascade Red Fox (Vulpes cascadensis) Merriam. 

Recorded definitely only at Big Meadows, Feb. 1916. Imperfect speci

men was obtained by Chief Ranger F. S. Townsley. 

Sierra Nevada Wolverine (Gulo luscus luteus) Elliot. 

The wolverine is a rare animal anywhere in the Sierras and has 

been recorded definitely in Yosemite but twice. (1915) 

Sierra Least Weasel (Mustela muricus) Bangs. 

Taken by Grinnell and Storer at Ten Lakes and Vogelsang Lake in 

1915. 

Pacific Mink (Mustela vison energumenos) (Bangs) 

Given a place on the Yosemite Mammal list on the strength of 

three records. Grinnell and Storer obtained the specimens at Merced Lake 

in 1915. 
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California Otter (Lutra canadensis brevipilosus). 

One specimen found dead at Ernerick Lake in 1928. 

Short-tailed Grasshopper Mouse (Onychomys leucogaster brevicaudus) Merriam. 

One specimen was obtained in Sept. 1915 at Farrington Ranch, near 

Mono Lake. 

Short-tailed Meadow Mouse (Lagurus curtatus) (Cope) 

Recorded only at Mono Mills. 

Mono Kangaroo Mouse (Microdipodops polionotus) Grinnell. 

Recorded from Yosemite section only at old Salmon Ranch, Mono Lake. 

Stephens Soft-haired Ground Squirrel (Citellus mollis stephensi) (Merriam) 

A Great Basin type of rodent. Two specimens taken in June 1916 

at southeastern corner of the Yosemite section, near Mono Mills. 

California Gray Squirrel (Sciurus griseus griseus) Ord. 

Once abundant in the Yosemite Valley region but since an epidemic 

of scabies, it is rarely seen. 

Changes in Species Range 

Yellow-haired Porcupine (Erethizon epixanthum epixanthum). 

In certain sections of the Sierra Porcupines have been noted to 

suddenly move in numbers into areas not formerly occupied by the species to 

any great extent. Considerable numbers of the rodents took possession of 

park land in the outskirts of Reno, Nev. in 1924. The animals had moved 

down from the timbered mountain sides a few miles from the city. In the 

spring of 1926 an unusual number of Porcupines moved into Yosemite Valley 

presumably from the "rim" above. Explanation for the movements is not 

apparent. 

California Ground Squirrel (Citellus beecheyi beecheyi). 

The common Ground Squirrel is now found well into the Hudsonian Zone 

of the Yosemite region. Judge Walter Fry of Sequoia National Park, who has 
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Pe'SIBex! in the1 Sierras for more than half a century, has observed that 

Ground Squirrels of the Sequoia region did not occur at high altitudes 

until roads were built and man and his domestic animals regularly moved 

over these routes. With the coming of these developments, the Ground 

Squirrels moved higher into the mountains each year until the species 

now has much the same distribution that it has in Yosemite. Similar ob

servations were not recorded for Yosemite, but it is quite possible that 

here the range of the Ground Squirrel was extended as it was in the 

Sequoia region. 

Sierra Chickaree (Sciurus douglasii albolimbatus) Allen. 

Prior to the reduction in numbers of the California Gray Squirrel 

by an epidemic of scabies, the Chickaree was rarely found in Yosemite 

Valley or other parts of the Transition Zone so thickly populated by the 

larger animal. Since the Gray Squirrel has almost disappeared, Chickarees 

have largely occupied the.range vacated by them. 

Migratory Species 

Certain Yosemite mammals are known to make seasonal movements quite 

as do migratory birds'. The movements, undoubtedly, are responses to the 

conditions of their food supply. As might be expected the bats of the re

gion most resemble birds in this habit. The Little California Bat, the 

Hoary Bat, the Large Brown Bat and the California Mastiff Bat are known, 

or suspected, to migrate. In some instances the migration necessitates 

a comparatively short Journey up and down the Sierra slopes, or as in the 

cases of the Large Brown Bat and the Hoary Bat, the seasonal movements in

volve long flights to distant localities. 
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The Mule Deer (Odocoileus hemionus hemionus) (Rafinesque) 

is well known as a migrant. Some few of the Ycsemite animals remain in 

the Upper Sonoran chaparral belt throughout the year, but the great 

majority winter in the lower country and are to be found in the transition 

Canadian and H udsonian zones when these areas are free from snow. The 

r̂ evL 

two factors controlling the local *«e*ements of deer are the presence of 

the right kind of brush for food and shelter and the absence of deep 

snow, Comparitively few Park deer can find winter range within the park. 

Attempts to provide State Game refuges along the west boundary of 

Y osemite have met with repeated failures. The matter of guaranteeing 

complete protection for the Park deer herds is one of the administrative 

problems requiring early attention. 

Northwestern Mountain Lion (Felis oregonensis oregonensis) Rafinesque, 

The range of the Mountain Lion in the Yosemite region is 

not definitely bounded. The preferred food of the Mountain Lion is deer, 

and in general, lions are to be found in the territory occupied by the 

Mule Deer. There is to some extent, doubtless, a shifting of the lion's 

range in unison nith the seasonal migrations of the deer. 

American Black Bear (Ursus americanus) Pallas. 

Ordinarily the Black Bear may be looked for in the transition 

and Canadian zones, but in recent years the animal has frequented the 

Hudsonian zone in Yosemite and observations have been made on individuals 

going to and coming from Tuolumne Meadows. There is no evidence that 

bears hibernate at these high levels. They travel to the Tuolumne Meadows 

camping areas when tourists are there in numbers, feed on the refuse dis

carded by the campers, and when the campers become few in late summer, the 
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is to be found. 

Predatory Mammals of Tosemite 

The eighth National Park Conference held in Mesa Verde National 

Park, Colorado, Oct. 1925 developed the following policy regarding 

predatory animals: 

1. There is no objection to killing wolves, mountain lions, 

bobcats and coyotes where it seems necessary to do so, but the general 

policy is not to disturb any more of the natural wild life than necessary. 

2. The distribution of hides should be, first, to museums, 

second, to be sent to other parks for decorative purposes, and third, 

they are to be sold. 

3. Employe hunters are to get not exceeding 33 1/3$ of the 

hides they secure, depending upon conditions under which they are em

ployed. 

In February 1928 this policy was confirmed by the tenth Nation

al Park Conference held in San Francisco. The Yosemite Superintendent*s 

office has issued orders to the effect that Park employes are to do no 

trapping but coyotes may be shot on sight and their pelts disposed of 

according to the above regulation. Since this order became effective 

few predators have been killed in .-Tosemite National Park. 

The Northwestern Mountain Lion (Felis oregonensis oregonensiwjRafinesque« 

This animal has already been considered, briefly, under "Mi

gratory Species". Beyond question the lion is destructive to Yosemite 

deer, but under existing conditions it is unnecessary to launch a cam

paign against the species. G-rinnell and Storer have 

109 
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Evidences of their presence are seldom seen, and the deer population 

in the Park can well withstand their ravages. No species occuring in 

a National Park, even though it be so blood thirsty as the mountain 

lion, should be exterminated. The occasional attempts at lion control 

made within Yosemite National Park by J. C. Bruce, State Lion Hunter, 

are now entirely adequate and perhaps superfluous. 

California Wildcat (Lynx eremicus californicus) Mearns. 

The "bob-cat" is quite common in the Upper Sonoran and Transition 

zones of the Yosemite region. It is somewhat active by day, and it is 

not uncommon to see one of the animals from Yosemite roads and trails. 

Very little information on its feeding habits has accumulated for the 

region in question. There is evidence that it feeds upon numerous birds 

as well as all small mammals, but it is quite as important that Yosemite 

visitors be privileged to observe wild cats as to see the animals upon 

which they prey. No control measures should be practiced in Yosemite. 

Mountain Coyote (Canis latrans lestes) Merriam. 

The great ado about the depredations of the coyote and the 

urgent necessity of his "extermination" has aroused a certain sentiment 

in his favor. Sane studies of the problems involved point to the fact 

that the coyote is not a menace to the rest of the Yosemite fauna, but, 

like the wild cat, he is a decided asset from the standpoint of thrills 

he affords when seen or heard by park visitors. 

Dr. Joseph Grinnell in addressing the tenth National Park 

Conference refers to killing of predators as follows: 
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"—--no so-called 'vermin1, such as wild cats, coyotes, weasels, hawks 

or owls should as a rule ever be killed inside of National Park boun

daries. Within large parks such as Yosemite and Sequoia, not even 

the mountain lion should be disturbed. All these animals belong in 

the territory, have been there from time immemorial, as parts of 

the perfectly normal biotic complex to the presence of which the 

population of every other native animal is, by reason of its long 

established and wholly adequate rate of reproduction, adjusted." 

The Yosemite Museum Mammal Collection 

A serious attempt to collect and preserve specimens of 

the 99 known species of Yosemite mammals is being made by the Yosemite 

Museum. The present collection falls far short of being representa

tive but additions are made when time and opportunity permit. Every 

staff member should bring in specimens of local mammals found injured 

or dead. They should be given to the Museum Preparator who will give 

them proper care. Occasionally a specimen is discovered in a state 

of decay, which prevents saving the skin, but if it be a rare 

species, the skull should be brought in for preparation. 

Mammal specimens are stored in cabinets in the Ranger-

Naturalists' office, and the contents of the collection may be 

quickly determined by referring to the card catalog in the custody 

of the museum clerk. 
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YOSEMITE BIRDS 

by 

H. C. Bryant 

Several lists of birds found in Yosemite are available to the stu

dent (see bibliography). As a consequence, only a few salient points 

relative to birds that might be useful to Ranger Naturalists are here 

presented. 

Number 

Total number of species and subspecies recorded in Yosemite National 

Park about 225. 

Total number recorded for Yosemite Valley - 110 plus. 

Summer list of birds of Yosemite Valley - 95 plus. 

A bird student is able to procure a list of from seventy to eighty 

different kinds of birds in a two months' stay in the park. Of course, 

such a list includes many species from the High Country. 

Censuses show that in order of abundance birds in summer arrange 

thus: 

Western Robin (planesticus migratorius propinquus) 

Sierra Junco (junco oreganus thurberi) 

Western Chipping Sparrow (Spizella passerina arizonae) 

Black-headed Grosbeak (Zamelodia melanocephala capitalis) 

Abundant opportunity for study of woodpeckers is afforded. At least 

nine species are to be found. 

List of Rarer Species in Yosemite Valley 

Mountain Quail (Oreortyx pieta plumifera) 

Mourning Dove (Zenaidura macroura marginella) 

Harlequin Duck (Histrionicus histrionicus) 

Western Red-tailed Hawk (Buteo borealis oalurus) 
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Duok Hawk (Falce peregrinus anatum) 

Cooper Hawk (Accipiter cooperi) 

Northorn Fileated Woodpecker (Phloeotomus pileatu3 abieticola) 

Olive-sided Flycatcher (Nuttallornia borealis) 

Facific Nighthawk (Chcrdeiles virginianus hesperis) 

Ruby-crowned Kinglet (Regulus calendula cineraceus) 

Rcugh-winged Swallow (Steigidopteryx serripennis) 

Tree Swallow (iridoprocne bicolor) 

Cedar Waxwing (Bombycilla cedrorum) 

Green-tailed Towhee (Oberholseria chlorura) 

California Bushtit (Fsaltriparus minimus californicus) 

Earliest Arrivals and Latest Departures 

Common Summer Visitants - YcSemite Valley 

1922 - 1927 

Dates from Bird Reports of Chas. W. Michael 

Spotted Sandpiper April 30 Sept. 5 

White-throated Swift Feb. 25 Aug. 

Calliope Hummingbird March 2 Oct. 24 

Western Wood Fewee April 28 Sept. 1 

Traill Flycatcher May 16 Oct. 1 

Western Chipping Sparrow April 7 Oct. 23 

Lazuli Bunting April 20 Aug. 5 

Black-headed Grosbeak April 15 male Aug. 8; female Aug. 22 

Western Tanager April 24 male Aug.22; female Sept. 6 

Violet-green Swallow March 7 Aug. 21 

Warbling Vireo April 12 July 24 

Gassin Vireo April 12 Sept. 7 
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Calavera3 Y'arbler April 16 Sept. 7 

Yellow Y-'arbler April 16 

Black-throated Gray Warbler April 6 Oct. 1 

Hermit Warbler April 20 July 10 

Tolmie Yfarbler AApril 24 Sept. 6 

Hermit Thrush May 1 July 17 

Russet-backed Thrush May 6 Aug. 22 

N. B. The above dates do not always indicate the actual influx of b i rd3 , 

but ra ther the very f i r s t a r r iva l or las t departure. Additional years 

of observation wil l modify these dates somewhat. The dates do give an 

idea of the sequence of the various species and set dates when one 

3hould s t a r t careful observations. 

L is t of Post-nesting Season Migrants 

(Month of August) 

Black Phoebe (Sayornis nigricans) 

Bullock Oriole ( ic terus bullocki) 

'•Yestern Kingbird (Tyrannus v e r t i c a l i s ) 

California Jay (Aphelocoma californica immanis) 

California Shrike (Lanius ludovicianus gambeli) 

Western Gnatcatcher (Pol ip t i la caerulea obscura) 

California Bushtit (Psal t r iparus minimus californicus) 

Pall id Y.rren-tit (Chamoea fasciata henshawi) 

Lewi3 Woodpecker (Asyndesmus lewisi) 

Lutescent Yfarbler (Vermivora celata lutescens) 

Green-backed Goldfinch (Astragalinus psa l t r i a hesperophilus) 

Western House Yfren (Troglodytes aedon parkmani) 
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Early Nesters 

Owls 

Golden Eagle (Aquila chrysaetos) 

Clark Nutcracker (Nucifraga Columbiana) 

Western Robin (Planesticus migratorius propinquus) 

Western Chipping Sparrow (Spizella passerina arizonae) 

Late Nesters 

Wood Pewee (Myiochanes richardsoni richardsoni) 

Black Swift (Cypseloides niger borealis) 

Birds Raising More Than One Brood in a Year 

Western Robin (Planesticus migratorius propinquus) 

Sierra Junco (junco oreganus thurberi) 

Western Chipping Sparrow (Spizella passerina arizonae) 

Black-headed Grosbeak (Zamelodia melaocephala capitalis) 

Early Departures in Fall. 

Hermit Warbler (Dendroica occidentalis) July 15 (?) 

Vfestern Tanager (Piranga ludoviciana) August 20 

Russet-backed Thrush (Hylocichla ustulata ustulata) August. 

Typical Stories about Birds 

There are two types of blue jays in California. The California Jay is 

light blue in color and is restricted to the live oak belt. In the moun

tain regions is found the steller jay — dark in color and with a crest. 

All jays are black-listed by the State of California beSause of eating 

eggs of other birds. It is true that some jays sometimes learn to eat 

eggs, but certainly it is the individual rather than the whole species who 

turn their entire attention to eating other birds' eggs. It is dangerous 

to list a whole race for destruction when the damage is accomplished by 

a few. 
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The Blue-fronted Jay is a valuable tree planter. Watoh him as he 

buries his acorn in the 3and. He does not always find his acorn, and it 

has a chance to sprout. The Blue-fronted Jay is not a strong flyer. 

Watch him, and you will discover that he hops up the trees from limb to 

limb and then volplanes to a lower tree rather than flying straight across 

Western Tanager 

The Western Tanager is the bird most asked about by visitors to 

Yosemite. When someone ask3, "What is the bird with red head, yellow body 

and black wings?", the reply should be "male Western Tanager". The call 

note is a per tit, and the song is somewhat like that of the robin, but 

more nearly rn the some pitch and much more monotonous. Few birds have a 

more interesting migration route than that of the Western Tanager, which 

winters in Central America. The birds travel north across the Colorado 

desert and arrive in the Southern California passes about the end of 

April or the first of May. They travel northward spreading cut thru the 

mountain districts. Some of them even reach British Columbia, cross two 

mountain ranges and nest east of the Rockies. They do not pursue the 

usual route southward alcng the eastern flank of the Rockies, used by other 

birds, but return south by a coastal route. 

White-throated Swift. 

Swifts are wonderful flyers. Furthermore, they have a unique method of 

flying for they apparently use their wings alternately rather than simul

taneously. Swifts glean in the upper air. No matter how high you climb 

Yosemite's cliffs, you may still find swifts flying out over the Valley. 

They nest in the crevices in rocks and, like all swifts, the nests are made 

partially of salivary secretion. The famous bird-nest soup of the Chinese 

is made from Chinese Swift's nests. Swifts spend so much of their life in 

flight that their legs and feet are poorly developed, and they are in

capable of perching. Four widely separated toes enable the bird to cling 
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bn to a perpendicular cliff only. Supposedly, a bird which falls to the 

ground is unable to rise again because of the long slender wings. Where 

White-throated Swifts go in the winter is not exactly known, but it is 

surmised they winter in Central America. There is perhaps more mystery 

surrounding the life of Swifts than about any other bird. The rarer 

Black Swift may occasionally be seen in Yosemite and it has been Bound 

nesting in the Tenaya Gorge. Black Swifts are quite often to be seen 

hanging on the rock along side of Vernal Falls. 
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REPTILES OF THE YOSEMTTE 

by 

j-eorge M. Wright 

Reptiles in Yosemite constitute an important group. As an integral 

part of the fauna of the region they are deserving of interested observa

tion and study. Their presence adds greatly to the charm of hours 3pent 

along the trailside, while acquaintanceship with their habits and char

acteristics immeasurably enhances that pleasure. 

Though reptiles exist in abundant numbers at the lower and middle 

altitudes and less commonly still higher up, the variety of species is not 

very great. Only twenty have been recorded to date. Hence, proficiency 

in the identification of those encountered in the field should be attained 

with a modicum cf study. However, the great variation among individuals 

cf a given species insures a never diminishing sest to the quest. And when 

it comes to life history, habits and distribution, the sum total of re

corded knowledge is fragmentary at best, leaving many blanks to be filled 

in by the enthusiastic student of the future. 

Among the cold-blooded vertebrates, the reptiles are most closely re

lated to the birds; while the amphibians, with which they are frequently 

confused, are more closely allied to the fishes. True reptiles have 

certain well-defined distinguishing characters. They never lay their eggs 

in water. Nor do the young ever breathe by means of gills, being born, 

as they are, with the same shape and structure as the adults. Their 

skin is dry and covered with scales except in turtles, where the body is 

protected by a "shell" of horny plates. 

For convenience the reptiles may be divided into three groups; lizards 
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snakes, and turtles, represented here by seven, twelve and one species 

respectively. It is to be hoped that in time more intensive research will 

result in the accrediting of many new species to the Ycsemite region. 

Lizards 

Of the seven species so far recorded, one, the blue-bel l ied l i za rd , 

i s known to be represented here by three subspecies. 

The l izards a r e : 

1. Mountain Lizard 

Sceloporus graciosus graciosus (Baird and Girard) 

2. Blue-bellied Lizard 

a. Western Fence Lizard 

Sceloporus cccidental is occidentalis (Baird and Girard) 
b . Tonaya Blue-bellied Lizard 

Sceloporus occidental is t ay lor i Camp 

c. Pacific Blue-bellied Lizard 
Sceloporus occidental is biseiistus (Hallowell). 

3 . California Eorned Toad 
Fhrynosoma blainvilii frontale Van Denburgh 

4. Sierra Alligator Lizard 
Gerrhonotus palmeri (Stejneger). 

5. San Diegan Alligator Lizard 
Gerrhonotus scincicauda webbii (Baird) 

6. California Whip-tailed Lizard 
Cnemidophorus tigris mundus (Camp). 

7. Western Skink 

Plesticdon skiltonianus (Baird and Girard). 

Mountain Lizard. Though this is the smallest of the local lizards, 

being only about five inches in length, it still might be confused with 

young of the blue-bellied lizards because of the blue on chin and sides 

of belly. However, it has distinctive habitat preferences shown in the 

tendency to remain close to the clover of heavy brush in the Canadian Zone 
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where it ohiefly abounds* 

The mountain swift is found all the way from Chinquapin to Porcupine 

Flat and Merced Lake at elevations varying from 5,000 feet on the Eagle 

Feak Trail to 8,250 feet at Ostrander Rocks. The swifts are active from 

May to October when they become dormant for the cold season. 

Blue-bellied Lizards. The blue-bellied, fence, or rock lizards, as 

they are variously called, are seldom seen on the ground, taking to trees, 

rocks and fences instead for their insect hunting. Where the two are 

found together, the blue-bellies greatly outnumber the mountain lizards 

and may be further distinguished by their larger size and deep blue under-

parts. The males have a curious habit of raising and lowering the fore

parts of their bodies. The nature of this antic, be it for courting, 

gauging distances or some ether purpose remains to be definitely de

termined. 

The Western Fence Lizard occupies the western end of the Yosemite re

gion to and including Ycsemite Valley. Like the other blue-bellied lizards, 

it is very curious and quite tame. Thus, they may be readily caught in a 

noose when needed for study in the hand. 

The Tenaya Blue-bellied Lizard frequents the granite boulders in the 

vicinities of Merced Lake, Washburn Lake, Tenaya Lake, 3-1 en Aulin and 

Little Yosemite Valley, up to an elevation of 8800 feet. 

The Pacific Blue-bellied Lizard reaches the eastern side of the 

divide about Mono Lake. 

California Horned Toad. This bizarre form, unique am*>ng our fauna, 

unfortunately bears the name toad, which would tend to the erroneous assump

tion that it is an amphibian. In reality it is a true reptile, a lizard of 

highly specialized characteristics. It inhabits the San Joaquin Valley 

and such few dry sandy spots in the adjacent foothills as are to be found 
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around Smith Creek and east of Coulterville. Remarkable, indeed, is the 

grotesque appearance imparted to the little horned toad by its spiny collar 

and back, but more astonishing yet to both scientist and layman is it3 

known habit of emitting a forcible stream of blood from the region of the 

eye when unduly aroused. 

Sierra Alligator Lizard. Because of their large size and evil look, 

popular tradition has it that the alligator lizards are poisonous. Their 

yellow eyes set in large diamond shaped heads help contribute to this 

erroneous impression. They are not only quite harmless as to "bite" but 

slow and weaklegged withal. The Sierra Alligator Lizard is reported from 

Chinquapin and Merced Grove to the eastern part of the Valley floor. It 

ranges up to 9000 feet around such places as Tuolumne Meadows and Merced 

Lake. 

San Diego Alligator Lizard. Though closely resembling the Sierran 

Alligator Lizard, this southern form may be recognized by the presence 

of about ten well defined bands across the back. It has been found from 

Smith Creek and Pleasant Valley to the western part of the floor of 

Yosemite Valley. Both of the Alligator Lizards live on the ground of 

chaparral and tree covered hillsides. 

California Whip-tailed Lizard. Slender body, long tail beautifully 

tapered, and, above all, stout legs and long toes combine to qualify the 

whip-tailed lizard for its place as the swiftest of Yosemite lizards. Its 

lightning-like runs with abrupt starts and stops in which the tail appears 

to act as counter poise and rudder, are confusing to the' human eye and 

very likely to its enemies as well. It is a dweller of the Upper Sonoran 

from Pleasant Valley to the foot of the Big Oak Flat road in Yosemite 

Valley. 
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Western Skink. This interesting species always excites much comment 

and is frequently brought in for identification. It is remarkable for 

brilliance of coloring and for the great disparity of markings between 

young and mature individuals. Their scales are so smooth and overlap so 

closely that these little red-headed skinks will slip through the fingers 

of their captor as though greased. Though strictly cover-seeking and 

hence not much in evidence, skinks are common from Legrange and Pleasant 

Valley to Yosemite Valley as high up as Inspiration Point. 

SNAKES 

The twelve species of snakes that have been recorded from this dis

trict including two garter snakes, one of which is represented here by 

three subspecies, are as follows: 

1. Pacific Rubber Snake 
Charina bottae (Blainville). 

2. Western Ring-neck Snake 
Diadophis amabilis amabilis (Baird and Girard) 

3 . Western Yellow-bellied Racer 
Coluber constrictor flaviventris (Say) 

4. Red Racer or Western Whip Snake 
Coluber flagellumpiceous (Cope). 

5. California Striped Racer 
Coluber lateralis (Hallowell) 

6. Valley Gopher Snake 
Pitupphis catenifer heermanni (Hallowell) 

7. Coral King Snake 
Lampropeltis multicineta (Yarrow) 

8. Boyle King Snake 
Lampropeltis getulus boylii (Baird and Girard) 

9. Sharp-tailed Snake 
Contia tenuis (Baird and Girard) 

10. Pacific Garter Snake 
Thamnophis sirtalis infernalis (Blainville) 
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il. Thamnophis ordinoides 

a. Giant Garter Snake 
Thamnophis cridncides couchii (Kennicott) 

b. Mountain Garter Snake 
Thamnophis ordinoides elegans (Baird and Girard) 

c. Wandering Garter Snake 
Thamnophis ordinoides vagrans (Baird and Girard) 

12. Pacific Rattlesnake 

Crotalus oreganus Holbrook. 

Pacific Rubber Snake. This small harmless snake bel»ngs to the famous 

family of boas and pythons. It is so blunt ended that both head and tail 

look very much alike, giving rise to the common name of two-headed snake* 

It is known for extreme gentleness. In Yosemite, Rubber Snakes seem to be 

confined to the floor of the Valley. 

Western Ring-neck Snake. Two records, one from Pleasant Valley and the 

other from Yosemite Valley are just enough to tempt the watchful eye of the 

seeker for the rare and the unusual. It may be recognized by the white or 

reddish ring around the neck. The Ring-neck is the smallest of the Yosemite 

snakes and is oviviparous. If suddenly uncovered, it will lie motionless 

with the brilliant red underside uppermost. 

Western Tellow-bellied Racer. The racers have long, smooth, slender 

bodies and are noted for their skill in tree climbing. Like all the racers 

the yellow-bellied is aggressive and rapacious. It is less common than the 

striped racer, probably because the grassy areas and meadows which it 

haunts are so limited in extent. It is known from Yosemite Valley and 

a few miles east of Coulterville. 

Red Racer. The Red Racer or Whip Snake sometimes attains a length of 

six feet. It has distinctive darker bands across the nape. Some in-



132 

REPTILES OF YOSEMITE Wright 

dividuals are quite red and there is a black variety. Van Denburgh re

ports it from Yosemite Valley. 

California Striped Racer. Though there is a superficial resemblance 

to some of the garter snakes, the racer does not have the light stripe down 

the middle of the back. Besides, it frequents the dry chaparral and tree-

covered areas rather than the moist places. It is a common resident of the 

Upper Sonoran Zone from Pleasant Valley to Smith Creek. 

Valley Gopher Snake- This largest of the California Snakes is distin-
i ' ' ' 

guished by brown saddle marks and brown spotting on the sides, all against 

an ocher yellow background. When cornered, it will coil, swell up, spread 

the head to resemble a rattler, and strike viciously, but, no matter, for 

is not much more than a bluff. The Gopher or Bull Snake feeds largely en 

gophers and squirrels, being able to consume prey of much greater girth the 

itself because of the ability (in common with other snakes) to unhinge the 

lower jaw. A further adaption to the same end is seen in the fact that the 

ribs do not attach to a breast bone. Gopher snakes are commin in the grass 

lands and along dusty roadsides up to 4000 feet as far east as the floor 

of the Valley. 

Coral King Snake. The fauna of the Yosemite has no more startling 

conspicuous member than the Coral King Snake, both by reason of the 

brilliancy of its colors and the arrangement of the markings. The sequence 

of the bands is always red, black, yellow, black, red, etc. Though they 

can be handled with perfect safety, they are highly predatory and consume 

other snakes. They dwell about the bases of the rock walls in Yosemite 

Valley. 

Boyle King Snake. The Milk Snake attains to 3omewhat larger size than 

the Coral King Snake and may be distinguished by the alternate bandings of 
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black and creamy white. Though usually quiet and slew, they have a repu

tation for rapaciousness like their relatives and have been seen in the 

act of making away with rattlesnakes. They have a preference for chaparel 

covered hill slopes abounding in small streams. In Yosemite they are four 

in the shade of the Golden Oaks. They are also recorded from Smith Creek. 

Sharp-tailed Snake. So far there is one record only, a specimen taken 

at Mount Bullion west of Y<*semite in 1927. It is a dweller in the Transit 

principally. The tail, which is sometimes suffused with red, has a horny 

sharp pointed tip. No doubt more cf these strange little snakes will be 

found in the future. 

Garter Snakes. Because the garter snakes are so difficult of recogni

tion even by trained herpetologists, they may here be treated together. 

In all of them there is great individual variation in marking though they 

may be generally recognized by the yellow stripes, one down the middle of 

the back and two on each side. The Giant Garter Snake, however, has only 

small stripe in the neck region and flecks of light color over the rest of 

the body. 

The popular name for the members of this group is water snake, as they 

are common to moist meadows and to the shores of streams and pools. Their 

numbers over this section as a whole probably exceed that of all other 

species put together, and they frequently congregate in large numbers at 

one spot. They range up to 8600 feet at least. 

Though the garter snake is absolutely harmless, it will emit a foul 

smelling liquid when captured. This is doubtless an effective means of 

self-defense. 

The Pacific Garter Snake is a lov/land form ranging as far eastward as 

the Valley floor. 

The Giant Garter Snake found in the meadows of Yosemite Valley is 
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probably best known of the California Garters. 

The Mountain Garter Snake characteristically belongs to the higher 

altitudes but is also seen on the floor of Yosemite Valley. 

The Wandering Garter Snake is a Great Basin form ranging to the 

extreme eastern part of the Yosemite section. 

Pacific Rattlesnake. Many wild stories are spun about the most 

widely known of our reptiles. Though the poisonous fangs of this snake 

are justly feared and avoided, it is true that no deaths have ever re

sulted from rattler bite in the Yosemite. So many questions are asked 

coneerning the only poisonous reptile known to inhabit the state of 

California that a thorough knowledge of its method of attack including 

warning and striking apparatus and its life history habits as well will 

always be found extremely useful. 

Ready recognition marks are: the large triangular head, con

stricted neck, large black saddle marks, and the rattles on the tail 

(including the warning sound they produce). 

Their range is in the open country of the lowlands, in brushy 

places, and among the rocks up to an altitude of 8100 feet, near the 

junction of the Sunrise and Merced Lake trails. In this part of the 

range they are absent on the east side. In Yosemite Valley proper 

they have been pretty well eliminated after years of persistent persecu

tion. 

A rattlesnake will customarily glide away unless actually 

cornered. Moreover, it will not ordinarily strike more than 12 inches 

above the ground, and not more than two-thirds of its total length. In 

striking, certain muscles elevate the fangs which are normally carried 

close against the roof of the mouth. Bringing up of the lower jaw 
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causes the poison gland to be compressed, forcing the liquid out through 

the duct of the fang into the wound. In drawing away, the muscles re

lax, and the fangs are again depressed. 

In case of the rattlesnake bit, immediate measures should be taken 

as quoted below from "Animal Life in Yosemite" by Grinnell and Storer. 

Emergency Treatment for 
Rattlesnake Bite" 

1. If bitten on the leg or arm, apply a tourniquet above the 

wound, that is, toward the heart from the bite. This is done in order to 

stop the flow of blood toward the heart and prevent the poison from 

getting into the general circulation. A bandana handkerchief with two 

opposite corners knotted together, clipped over the limb and twisted 

tight by means of a stick, makes a good tourniquet. 

2. Cut open the site of the puncture with a pocketknife so as 

to promote a flow of blood and thus tend to wash out the poison. If 

available, inject potassium permanganate solution into the area immediate

ly surrounding the bite. If the solution cannot be made or injected, 

apply a few crystals of permanganate directly at the place of the bite. 

3. After about half an hour loosen the tourniquet slightly for a 

fraction of a minute and then tighten it down again. Thereafter, loosen

ing and tightening should be done every fifteen minutes or so. This is 

to allow the poison remaining in the wound to be absorbed by the system 

gradually and also to prevent gangrene setting in about the bite because 

of impeded circulation. 

4. The patient should be placed in a comfortable position as soon 

as possible and kept quiet. A mild stimulant such as coffee may be ad

ministered. Do not give whiskey or brandy. A doctor should be summoned 
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as soon as possible. 

Turtles 

The turtles are a very interestingly specialized group of reptiles. 

Their most distinctive character is the carapace of bony plates which 

is attached to the body by a bony structure and forms the body covering. 

The present species is the only representative known to this region. 

Pacific Mud Turtle. Clemmys marmorata (Baird-Girard). This is 

the common mud turtle or terrapin once obtainable in the San Francisco 

markets. It is restricted to ponds and slow moving streams. Above 

water the mud turtles are usually seen on some projecting log or rock, 

where they are safe from terrestrial enemies. Besides, their keen 

sight gives them quick warning of danger, and they will splash to 

safety on the bottom, not to reappear for some time. The eggs are laid 

in the warm sand. They occur at the lower elevations around Smith 

Creek, La Grande, Pleasant Valley and have been observed in the mill 

pond at Mather Station. 
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by 

Donald D. McLean 

1. Mount Lyell Salamander; Eurycea platycephala (Camp) 

2. YeHow-spotted Salamander; Ensatina croceator (Cope) 

3. Pacific Newt; Notophtalmus torosus (Rathke) 

4. California Toad; Bufo boreas halophilus Baird and Girard 

5. YoSemite Toad; Bufo canorus Camp 

6. Pacific 'free-toad; Hyla regilla Baird and Girard 

7. Sierra Yellow-legged Frog; Rana boylii sierrae Camp 

The Yosemite National Park is not blessed with an abundance of 

amphibians. Only seven species are known to inhabit areas within the 

Park boundaries. More study should be given to this group. 

First and most important of all from a scientific standpoint 

is the Mount Lyell Salamander; Eurycea platycephala (Camp). This species 

was discovered by C. L. Camp on July 18, 1915 on the slopes of Mt. Lyell 

about one mile below the glacier in a patch of heather; Bryanthus brew-

eri. Two specimens were caught in one mouse trap. 

It is slightly under five inches in length. The head is broad 

and flat, considerably wider than the body at any point. The tail is 

shorter than the body. There are small half webs between the toes. 

In color this salamander is dark chocolate with numerous gray markings 

on the upper surface and sides of the body. Ranger-Naturalists who 

take parties to the high mountains should endeavor to find more speci-

menssof this rare species. 
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The yellow-spotted Salamander; Ensatina corceator (Cope) has been 

found at Fern Spring, near the old village, along the river above Bridal-

veil Creek, and Taft Point on Yosemite*s rim at 7500 feet. 

It is a farrly stout bodied member of the California Plethodon-

tidae, with well developed limbs. The upper and lateral surfaces are 

blackish, marked with large and small irregular spots of dull yellowish 

brown; eyelid yellow; under surface dusky yellowish brown. 

The Pacific Coast Newt; Notophtalmus torosus (Rathke) has been 

found in Yosemite Valley only at points below the Bridalveil Falls. It 

is large for a salamander, being from six and one-half to eight and 

seven-eighths inches long. The coloration is reddish or blackish 

brown above, yellowish or orange beneath. The skin in the terrestrial 

stage is rough, becoming smoother when in the water. During the largest 

part of the year this species remains on land, but they gather in the 

quieter pools of the streams in the spring to spawn. No brownish in 

males during breeding season. The vertebral stripe is pale straw 

colored. The warts of the back are dark brown, surrounded by black 

areas. Parotoid glands are brown also. 

During most of the year this species lives in holes under rocks 

and tree stumps and in small mammal burrows. During the breeding sea

son they gather in quiet pools and lay their eggs in long, beaded, cord

like strings. The voice is a deep-toned prolonged trilling. 

The Yosemite Toad; Bufo canorus Camp is a medium sized toad of 

about three inches in length, with a short, raised parotoid gland on 

each shoulderobehind the ear. The skin of the male is quite smooth 

with but few warts. Olive-green above with dots of black; beneath 

they are grayish white with scattered small black spots. 
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In the female the upper surface has irregular patches of black, 

with a white outline and encircling a low rounded wart. The ground 

color is brownish, underneath nearly white. 

Their voice is a melodious sustained trilling in rapid rhythm 

as compared with the California Toad. It is found in the Canadian and 

Hudsonian zones from Tamarack and Chinquapin eastward to Tioga Pass. 

Found at 10,350 feet at Vogelsang Lake; also at about the same altitude 

above Dingley Creek on slopes of Ragged Peak. 

Ranging from the very lov.rest parts of the San Joaquin Valley to 

the highest Sierran passes we find the little pacific Tree-toad; Hyla 

regilla Baird and Girard. It is generally under two inches in length, 

with the ends of the toes tipped with small rounded adhesive vacuum 

cupped discs. 

The coloration is extremely variable, ranging from pule light 

gray through bright green to nearly black. A dark streak is in evi

dence on the side of the head. The under surface is clear white, 

blackish on the throat of the male. The back is either plain or 

blotched according to the individual. The song is a loud, raucous 

kreck-ek rapidly repeated while the call note is drawled kr-r-r-eck. 

There is no regard to life zones in the distribution of this species. 

The Sierra fellow-legged Frog; Rana boylii sierrae Camp is the 

high mountain subspecies of the common low country California Yellow-

legged Frog. The toes have no adhesive discs on their tips. There are 

no conspicuous raised glands on the neck or back. The hind toes are 

long and slender, being fully webbed. It is a slightly larger animal 

than the California Yellow-leg. The coloration is blackish or dark 

brownish above, sometimes dark greenish with a few indistinct marble-
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like markings. Under surface is yellowish, becoming whiter forward. 

There is no line aiong upper jaw; ear region same color as the rest of 

the head. While the ear membrane in (boylii) is roughened, that of 

(sierrae) is relatively smooth, and when the hind leg is bent forward, 

the bent "instep" does not reach beyonddthe nostril, as in (boylii). 

It is found in the Canadian and Hudsonian zones from Peregoy 

Meadow to Porcupine Flat eastward to Tuolumne Meadows and head of 

Lye11 Canyon. 

Yellow-legged Frogs have been found on Yosemite's floor; so we 

should watch more carefully for them so as to determine the species. 
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FISH AND FISHING IN YOSEMITE NATIONAL PARK 

by 

Harold C. Bryant 

With but three known exceptions, all of the fish found in 

YoSemite stretms are trout. It should also be noted that the greater 

number of trout are introduced species not native to Sierran streams. 

In spite of the short list, Yosemite National Park has long been a 

mecca for anglers and will probably continue to be so. More and more 

it is evidenced that men are unwilling to journey from an automobile 

road. Fishing, therefore, continues to be excellent in out of the way 

places, but the rtreams easily accessible to the camper are fished out 

early in the season. 

List of Fishes Found in Yosemite Streams. 

Rainbow Trout; Salmo irideus Gibbons, native. 

Cutthroat Trout; Sa.1mo clarkii Richardson, native in Truckee 

Basin but probably introduced in the lakes east of the Sierras and in 

some park streams. 

Tahoe Trout; Salmo henshawi Gill and Jordan, a native of coastal 

streams but introduced into many streams and lakes in the park beginning 

in 1917. 

Steelhead Trout; Salmo gairdneri Richardson, introduced in many 

streams and lakes of the park since 1917. 

Golden Trout; Salmo roosevelti Evermann, a native of the head

waters of the Kern River but introduced in a few streams and lakes. 

EasternbBrook Trout; Salvelinus fontinalis (Mitchill), a native 

of eastern states, the commonest trout in Yosemite. 
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Loch Leven Trout; Salmo trutta levenesnsis (Walker), a native of 

Scotland, introduced. 

Brown Trout; Salmo fario Linneus, a native of Central Europe. 

Introduced, common in Merced River. (Believed by some workers to be 

identical with Loch Leven.) 

Sacramento or Western Sucker; Catostomus occidentalis, native in 

the larger streams. Supposedly introduced into Lake Tenaya. 

Sacramento Pike or Squawfish; Ptychocheilus oregonensis Ri chard-

soii. Has been taken in the Merced River close to the park line. 

Split tail. Native. Occasionally caught in Moss Creek near 

El Portal. Not known to have been taken within the park boundary. 

California is more bountifully supplied with both native and 

introduced trout than almost any other state in the Union. Some in

troduced species have apparently chosen a distinctive niche and have 

not seriously competed with native species. The Eastern Brook Trout, 

for instance, appears to love the slow-moving water in deep pools in 

high meadows. The rainbow, however, chooses a rushing stream in granite-

walled canyons. Fish down the Tuolumne River, and you will find the 

Eastern Brook plentiful in Tuolumne Meadows, but much less common in 

the Tuolumne Canyon and Muir. Gorge where the Rainbow predominates. 

The same thing is tobe found in Illilouette Creek, perhaps it is the 

well-aerated water furnished where a stream drops rapidly that attracts 

the Rainbow. 

At least five different species of trout are commonly taken in 

the Merced River on the floor of the Valley; the native Rainbow, the 

Steelhead, the Eastern Brobk, the Loch Leven and the Brown trouts. The 
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Brown Trout is the commonest variety in the lower reaches of the Merced 

River with Eastern Brook and Rainbow ranking second and third. The 

Steelhead Trout planted in the Merced are unable to reach the sea be

cause of high dams, and although usually recognized by their more 

silvery color, are little different from the Rainbow. The two largest 

fish taken in the Merced have been: (1) A Loch Leven Trout taken in 

the Merced at the mouth of Cascade Creek, in 1924 by Mr. U. N. Gilbo, 

which weighed 9 lbs. 15 ozs.; and the other, (2) a Brown Trout taken 

by Mr. Albert Skelton near Pohono Bridge, which weighed 9 lbs. 3 ozs. 

(Dr. David Starr Jordan is of the opinion that no specific difference 

exists between German Brown and Loch Leven trout.) 

Cutthroat at present are found in Upper Bridalveil Creek, Os-

trander Lake, Dana ŷ .rk of the Tuolumne, and in lakes east of the 

Tioga Summit. 

From many of the bridges across the Merced or from its banks 

one may view large fish lying flat on the bottom on sandy stretches. 

These fish do not take a fly but are occasionally caught on salmon 

eggs. When lifted from the water, they appear to be olive green in 

color with a red stripe along the sid«j during the breeding season. 

This Western Sucker is a very common native species in the Merced 

River. It was undoubtedly used by the Yosemite Indians for food but 

is despised by white men. 

The largest of minnows, the Sacramento Fike or Squawfish, has 

been taken near El Portal in the Merced. No fish is more often in

quired about, as the angler frequently takes it on a fly and is unable 

to identify it. The Indians used it for food, but most people label 

it as"too bony". 
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Fishermen often drive to El Portal. Here Split tails are some

times taken. These latter three fish (the sucker, the pike and the 

split tail) are about the only fish not typical trout found in Yosemite 

streams. So far as known, the minnows and chubs found so commonly else

where are not known to the principal Yosemite Park streams. 

A size limit of six inches is a park regulation. The States bag 

limit of 25 holds within the park as does the angling license fee of 

•two dollars. 

Resort must usually be made to bait until the last of June. 

Both earthworms, salmon eggs and grubs taken from stumps are widely 

used. A spinner is usually more effective in the lakes until August, 

after which time the fish rise to a fly cast either from a boat or from 

the shore. Deep trolling has taken the larger fish from Tenaya Lake, 

but late in the year they may be obtained with fly from shore. Coachman 

governor, red ant, gray and brown hackle are favorite flies. 

Ten Lake Basin is noted as having different species of trout in 

different lakes. Merced, Washburn and Babcock Lakes always provide 

good sport in spite of the numerous anglers who fish them. 

One man who has fished most of the coast streams claims he has 

found no better fishing than he gets regularly each fall from Pohono 

Bridge upstream. 

The best fishing is always to be found beyond the point where 

other anglers got The concentrated fishing on streams reached by 

auto roads if spread over more territory would greatly help the present 

situation. 

When Yosemite National Park was administered by the War Depart

ment, a number of commandantes became interested in giving a more wide 

-*-*'-' 
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distribution to trout. Even before this some of the sheep herders had 

perhaps removed trout from some streams to other waters accessible to 

their summer camp grounds. According to Colonel H. C. Benson, who was 

responsible for most of the early distribution of fish, there was not a 

fish in any of the waters outside of Yosemite Valley and Hetch Hetchy 

with the exception of Lake Eleanor, where a Mr. Kibbe had planted some 

fish in 1877. John L. Murphy is said to have planted trout in Lake 

Tenaya in 1878, The Wawona Hatchery was built by the California Fish 

and Game Commission in 1895 and began distributing fish in and about 

Wawona. The first fish that were sent in from outside were some Eastern 

Brook Trout that Captain A. E. Wood sueceeded in getting shipped in from 

Colorado* These were planted in Alder Creek. From this source of sup

ply they were widely distributed in the vicinity for the next few years. 

The first actual plant made by the California Fish and Game Com

mission took place in the fall of 1892, when Mr. W. H. Shebley, at 

present Superintendent of Fish Culture, started from the old Sisson 

Hatchery with a shipment of Black Spotted, Eastern Brook and Rainbow 

Trout. Earlier attempts had met with failure because of the long trip 

and time necessary. On this first successful planting the shipment 

arrived at Raymond, from whence it was sent in stages furnished by the 

Washburn Brothers of Wawona. At Wawona the fish were held overnight 

in the stream and the following morning were transported by means of 

government ambulances to Mono Meadows. Pack trains delivered some of 

the fish to Ostrander and Merced Lakes, to Bridalveil Creek and to other-

lakes and streams. Colonel H. C. Benson, during his service in the park 

took a great interest in the distribution of fish. Special cans were 

made for use on aparejos, which were used exclusively by army packers, 



147 

FISH AND FISHING IN YOSEMITE NATIONAL PARK Bryant 

Beginning in July 1896. It took considerable experimentation to find 

the method best adapted, in transporting fish by pack trains. 

In August, 1897, some fish were netted near a warm spring near 

Devil Postpile on the San Joaqan River and planted in Thousand Island 

Lake. Others were liberated in Rush Creek. In October of the same year 

fish were planted in Rodgers Creek. In October, 206 Eastern Brook 

Trout netted in Alder Creek were liberated in Virginia Creek. Trout ob

tained in Lake Eleanor were planted the same year in Piute Creek and 

Pleasant Valley and nearby streams. The same year rainbow trout were 

netted in Little Yosemite and put in the Tuolumne River at the entrance 

of Conness Creek. A few Cutthroat Trout from Little Yosemite were 

planted in the Lyell Fork of the Tuolumne. The original source in Little 

Yosemite came from fish taken by troops to this locality 1896. Cascade 

Creek, where it crosses the Big Oak Flat Road, and also Tamarack Creek 

were planted! with Eastern Brook Trout taken in Alder Creek in Novem

ber 1896. Colonel Benson, with the help of Mr, William F. Breeze, 

continued the distribution of trout in 1897. Loch Leven Trout from the 

Fish and Game Commission were planted in the Middle Fork of the Tuol

umne River on July 9th. Thousand Island Lake was again planted with 

fish taken on the San Joaquin near the Devil Postpile. Royal Arch was 

planted on September2, 1892 with fish taken out of Johnson Lake. Lake 

Eleanor trout were transplanted in Till Till Creek on September 30th. 

And a few days later Benson Lake and Tenaya Lake were planted. Fish 

from the fountain at Wawona were transferred to the upper branch of 

Alder Creek on October 10th. More fish from the Wawona area went to 

the Lyell Fork of the Tuolumne River on October 20th, and a day later 

both Fletcher Lake and Ireland Lake were planted for the first time. 
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Lukens Lake and Yosemite Creek were planted with fish caught in Tamarack 

Creek in November 17, 1892. 

A lapse in these plantings took place during the Spanish American 

War, but in 1899 Ostrander Lake was replanted. Beginning in 1905, many 

thousands of fish from the Wawona Hatchery were widely distributed thru 

the northern part of the park; some of them going to Youngs' Lake, Vir

ginia Lake and the Matterhorn. Merced Lake received 300 large trout 

and Washburn Lake an equal number in October of that year. Twenty 

thousand Tahoe Trout from the Wawona Hatchery were moved to Merced Lake 

on August 9, 1906. Large plants were again made in Merced and Washburn 

Lakes in July 1908, and Rainbow were moved from Little Yosemite to the 

Tuolumne River in August of the same year. A large consignment of 

Eastern Brook Trout were put in Ten Lakes and others in May Lake in 

October. 

In more recent years the California Fish and Game Commission has 

regularly sent from one to two carloads of fish to El Portal. From this 

point they have been transferred to trucks and pack trains, and have 

had wide distribution in the park. A number of unstocked lakes have 

received fish. Golden Trout were planted in the vicinity of Merced 

Lake and in Fletcher Lake in 1919-1920. 

Earliest Introduction Dates. 

Only native trout - Rainbow 

First Introduction of Eastern Brook 1892 

" " " Brown 1905 

" " " Cutthroat 1892 

" " " Loch Leven 1897 

" " " Golden 1919 
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First Introduction of Steelhead 1917 

In 1918 an experimental hatchery was established at Happy Isles 

by the California Fish and Game Commission. The water proved pure and 

cold and the resultant fish showed that suitable conditions existed for 

a fish hatchery. Plans were drawn and preparations were made for the 

building of a hatchery at this location, but the move was blocked by 

State officials. Finally, in 1927 a fifty-four trough, modern demon

stration hatchery was built on the site. The first shipment of eggs, 

all Steelhead, arrived in March and hatched out. More than a half 

million strong, healthy trout were produced during the summer. The 

State-owned Yos emite Hatchery is located on ground leased from the 

Department of the Interior for a period, of years. The lease provides 

that if eggs are brought in from outside the park boundaries, the State 

shall have the privilege of planting half of the fish obtained in lo

calities outside of the park. If the eggs are obtained within the 

park, all of the resultant fish must be planted within the park. The 

total expense of operation is assumed by the California Fish and Game 

Commission. 

A fine opportunity for educating the public regarding fish 

propagation has been afforded thru the building of the YoSemite 

Hatchery- Guides are detailed to the Hatchery each day to explain to 

visitors the methods of fish propagation. 



150 

INVERTEBRATES OF YOSEMITE 

by 

Shaler E. Aldous 

The present account will deal with the invertebrates, exclusive of 

the arthropods, as the latter are discussed in the article on insects. 

The invertebrates are all characterised by the absence of a verte-

bratal column and notochord. The great majority of forms in the animal 

kingdom belong to this division. 

So little has been done with the Yosemite invertebrates that I 

feel it is a topic well worth while, although it must of necessity be 

brief and exceedingly incomplete. 

From the viewpoint of the naturalist, the Yosemite invertebrates 

earry considerable interest. To the general public they are small, in

significant creatures,1 of no particular concern in their everyday life. 

The problem then centers in the Ranger-Naturalist service to make 

these insignificant creatures interesting to the visitors of the park. 

The easiest and probably the most effective system to present these forms 

of life to the public lies in showing their natural position in the scheme 

of life* Let the public see that each and every form of life has its 

place in relation to all other forms of life. No matter how small or 

uninteresting an animal may seem, it can be shown to occupy a definite 

place in nature's plan, and without it a step in the general scheme of 

thing-s is lost. 

Protosoa are exceedingly abundant. Samples of water from any of 

the lakes, ponds and sloughs will reveal myriads of these one-celled 

animals. In a direct way they provide little of concern to us. In an 
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indirect way they enter into our field of interest. They aid the bao-

teria in disposing of dead organiz matter. They provide food for some of 

the slightly larger animals, which, in turn, are food for still larger 

ones and so on, until man's position is influenced. Lastly, some are 

disease producers in probably all forms of life. In this latter respect 

they are a tool of natural selection. 

So far as I know, there are no sponges or coelenterata in the park. 

Sponges and hydra are found in fresh water but none, to my knowledge, 

have been described from Yosemite. 

There are probably many Platyhelminthes (flat worms) within the 

park. Planarians have been found in the streams. Many wild animals 

harbor Trematod and Cestode parasites. It would be rather extraordinary 

if these were not present in our animals. Porcupines are usually badly 

infested with tape worms. Flickers usually harbor one or two tape 

worms in their intestines. Knowing the food habits of deer and elk, 

I would expect to find many liver flukes inhabiting them. 

Nematodes are probably the most numerous of the invertebrates. 

The soil is swarming with them. Among the soil forms we could find those 

that are parasitic on plants and also on other Nematodes, those that 

are predaceous and those that are free-living. In the group of 

Nematodes we might expect to find many of the enemies of park v/ild life. 

The great majority would be the intestinal round worms. 

Our representatives of the Annelida are: Earthworms, Leeches and 

Oligochaeta. Earthworms can be found on the floor of the Valley in 

almost any damp, meadowy: place. -They serve as food for birds, mammals, 

amphibians and fish. One only needs to read Darwin's account of the 

earth worm to realize their role in enriching the soil. 
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Leeches can be found in almost any of the permanent pools or bogs 

in our meadows- The ones I found were about two inches in length. The 

only way in which these animals can be shown to field groups is to carry 

a dip net and get them out of the water. They are both predaceous and 

parasitic. 

Oligoehaeta are small microscopic anilids found in the soil. 

The Mollusca are represented by snails, clams and slugs. 

The clams are small bivalves about one-fourth inch wide, found 

in the mud on the edge of any of the ponds or at the foot of the water

falls. 

Snails might be encountered almost any place in shaded or damp 

places and usually can be found around quiet water, especially where 

some type of water plant is abundant. 

Slugs are merely snail-like mollusca without a shell. The 

mollusca are important chiefly in providing food for higher forms of 

life. 

In conclusion we can say, then, that the invertebrates are not of 

outstanding importance to the casual observer, but the person trained to 

see them in the light of their place in nature, their structure and 

ecology, can recognize a great importance in a knowledge of them. 
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by 

Shaler E. Aldous 

Insects present a very interesting field for nature study. So 

varied are their habits, their life cycles, and their relation to other 

organisms that they offer an inexhaustible field for investigation. 

There are at present over 400,000 known species of insects of 

which Yosemite has its share. Among the insects we can find some of the 

worst enemies and also some of the best friends to man. We have only to 

look to the flea, the house fly, mosquit* and the hords of crop; destroy

ing forms to realize their importance in man's struggle for existance. 

On the other hand, such insects as the honey bee, silk worms, and the many 

parasitic and predaceous forms help to compensate the losses from the 

other type. 

Life Histories 

Insects can be divided into two large groups according to their 

type of life cycle. The two life cycles or metamorphoses are: Complete 

and incomplete. There are four stages in the complete metamorphoses, 

namely: egg, larva, pupae and adult. The following orders of insects 

exhibit this type of metamorphosis: Diptera, Hymenoptera, Coleoptera, 

Neuroptera and Lepidoptera. 

The incomplete metamorphosis is represented by only three stages, 

namely: egg, nymph and adult. The nymphal form is a minerature of the 

adult and thru growth and successive moltings of its skin, gradually 

reaches, adult stage. The following are a few of the orders of insects 

representing the incomplete type of metamorphosis: Plecoptera, Odonata, 
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Isoptera, Orthoptera, Thysamoptera, Homiptera and Homoptera. 

Butterflies 

The butterflies most apt to be encountered by a party with a 

Ranger-Naturalist on the floor of the valley are: The California 

Sister, Monarch or Milkweed Butterfly, Swallowtail, Mourning-cloak, 

and the Fritillaries. Many other smaller butterflies and moths are in 

evidence but do not attract much attention. In case interest be shown 

in regard to the different types, many books are available, and it is 

an easy matter to resort to them. 

It might be a factor of great convenience to be able to give the 

order name at least of the common insects encountered in the field. 

It is possible with just a little study and practice to be able to give 

the order of most insects at a glance. Too many books are available 

which give the character of the different orders for me to deal with 

that phase; so I vail confine myself to some of the interesting things 

about a few of the insects that I have found aroused interest in my 

nature guide parties. 

Aphids or Plant Lice 

Aphids belong to that order of soft bodied insects known as 

Homoptera. All these insects have sucking mouth parts and are plant 

feeders. They obtain their food by inserting their proboscis into the 

tissue of the plant and extracting the sap much as a mosquito operates 

on man. Due to their food getting habits, they resolve themselves into 

one of the worst crop pests we have. We probably would be safe in say

ing that there is a species of aphid for almost every specie of plant. 

Also many plants harbor several species of aphids and some aphids have 

several host plants. No matter how we look at them, they present a dark 
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future to the vegetable kingdom. 

Aphids reproduce in a manner only rarely found in the animal 

kingdom. Their type of reproduction is known as Parthenogenesis 

(Parthenos in Greek — Virgin plus Genesis - Creation). 

The life cycle is briefly as follows: In the spring an egg, large 

in comparison with the size of an aphid, hatches. This young is always 

a female. Thru growth and successive molts this female reaches maturity 

in about two weeks (this time varies according to temperature condi

tions, as insects and all lower types of life develop faster under warm 

conditions and visa versa). Upon reaching maturity, eggs develop and 

hatch within her body. Consequently, she gives birth to living young. 

The number of young vary with the species of aphids, but eight would be 

a fair average. Each of these eight are females and in about two weeks 

time are mature and reproduce their eight young females. This process 

goes on all summer until fall when food becomes scarce; then about half 

of the young produced are males. These grow to maturity!, the males de

velop wings and migrate. They mate with the females, and these mated 

females lay one large egg. This is the egg that lays over winter and 

hatches into the female or stem mother in the spring. It iS easy to see 

that the potential number of aphids from one stem mother is enormous. 

One author estimates the number to be forty to the thirteenth power. 

In Yosemite we find many species of these plant lice. The out

standing ones are found on Manzanita leaves, where they produce a little 

red colored gall. On the Black Oak are two species, one producing a 

leaf curl on the borders of the leaves; the other lives on the upper 

surfaces of the leaves and secretes a cottony material over itself. 

The plants in Yosemite which harbor these pests are too numerous to 
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mention. 

The situation produced by these aphids in a national park, 

where artificial control measures are impractical, would be a grave 

one were it not for some of our beneficial insects which prey upon 

them. Among the insect enemies of plant lice are: Lady bird beetle, 

Syrphid flies, Aphis lions, and many parasitic Hymenoptera. 

Lady bird beetles are extremely abundant during the greater part 

of the summer especially in the spring. Agriculturists from the valleys 

below take advantage of their Homopteriverous habits and their great 

abundance by collecting them by the bushel in Yosemite and adjoining 

mountainous regions. These are then taken to the Valleys and turned 

loose in the aphis infested vineyards, cantaloupe fields and other in

fested fields. Both the adults and larva feed upon Homopterous insects. 

An adult will devour about fifty, and a larva about twenty-five aphis 

per day. So the Lady Bird beetles can well be used as a topic for con

servation. 

The Syrphid flies sometimes known as flower flies are the small 

bee-like insects which hover over flowers. They have a yellow and black 

striped abdomen and are therefore oftentimes mistaken for bees. The 

female deposits her eggs on leaves or stems of plants infested with 

plant lice. The eggs hatch into little maggots which feed upon the 

aphids. The maggot sits on posterior end with head up in air and by 

suction extracts the body juices and then discards the empty skin and re

peats the process on another aphid. 

Aphis lions are the larvae of the lace-winged flies. They play 

an important role in aphis control. 

Ants are oftentimes found associated with aphids. They are not 

feeding on aphids, as is often thought, but are living symbioticaJLly with 
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them. Prom the back of aphids protrude two small tubes which secrete a 

sweet substance called honey dew. It is this honey dew secreted by the 

aphids that the ants are after. By stroking the aphis with it leg, the 

ant is able to get a drop which is secreted in response to the stroke. 

For this reason aphids are oftentimes called ant cows. Ants actually 

nurse and care for the aphids by protecting and carrying them to favor

able food sources. In return they receive their desired delicacy, honey 

dew. In a number of cases the control of plant lice resolves itself to 

the control of the associated ant. 

Many fallen longs are to be found which upon examination are seen 

to be practically riddled by some kind of insect. This is invariably 

the work of the carpenter ant, one of our master wood sculptors. The 

one usually found here is the large black variety. It is common to find 

them one-half to three-quarters of an inch long. Their work is usually 

of little economic importance except where they may attack a wooden 

structure of some sort. 

Milkweed, a Favorite Plant for Insect Study. 

One member of the Yosemite School of Field Natural History, 1925, 

(Samuel Beller) made a project duty of the insects found on the common 

milkweed. He found some forty species representing seven orders of in

sects. Wherever this plant is available, it would make a splendid 

lesson for a Ranger-Naturalist's party. 

Oak Trees Also Good Insect H osts. 

A member of the 1927 class of the Yosemite School of Field Natural 

History (Rena P. Duthie) found forty-five species of insects on the oaks 

of Yosemite, A large portion of these were gall-forming forms of the 

family Cynipidae. The oaks then, due to their abundance, furnish a good 
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host for insect nature work. 

Water a Good Insect Medium. 

Water, especially if it is in a stagnant pool, will be found to 

harbor many types of insects both mature and immature. Many such pools 

are to be found in Yosemite Valley, and Ranger-Naturalists should make 

it a practice of leading parties to such places, as the average person 

is entirely ignorant of aquatic insect life. The immature forms of 

mosquitoes, dragon flies and giant water bugs are always interesting to 

groups. Probably no other two insects are as well known as the 

mosquito and dragon flies as adults, yet I would dare say 95% of the 

people have no conception of the younger stages of these two forms. 

The water is literally alive with insects and shouldtherefore 

be made a part of a nature study trip. 

Myriopods and Arachnids. 

Altho the Myriopods and Arachnids belong to different classes from 

the insects, they all belong under the Phylum Arthropoda and their 

logical place is in association with insects. 

Millipeds and centipeds, altho belonging to the same class, are 

widely different. The centipeds are flattened dorso-ventrally, have one 

pair of legs to each segment, and the antennae are long and filamentous. 

They are commonly found under bark of dead trees, in cracks of rocks, 

and similar places. The millipeds are cylindrical in cross section; 

there are two pairs of legs to each segment; and the antennae are short 

and clubbed. Millipeds are found in dark, damp places. Centipeds are 

predaceous in their habits and pas sess a pair of poison jaws (chelicera) 

for killing their prey. Millipeds are herbiverous, living on decaying 

leaves and vegetation. They are not in the least harmful but are abso

lutely harmless. 

159 
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Arachnids include the spiders, mites, ticks and scorpions. 

Mites and ticks altho present in Yosemite are not conspicuous. 

Scorpions are found under rocks and in dark places but are not numerous. 

One interesting habit regarding scorpions is their method of attack. 

Their fighting weapon is a sting in the end of the tail. This sting is 

hollow and is connected by a tube to a poison gland in the last segment 

of the abdomen. In using the sting the scorpion always throws the abdo

men over the back and strikes its enemy from in front. The effect of 

the sting fs not nearly as bad as is usually supposed. 

Spiders are exceedingly common creatures to be encountered on any 

field trip. The wolf spider is probably the commonest one. This is the 

one commonly encountered, running along the ground with her egg sac 

attached to the abdomen. 

The ambush spider is the one encountered in flower blossoms. They 

are protectively colored to resemble the flower in which they wait for 

some nectar-seeking insect. 

The jumping spiders are interesting in that they spring upon 

their prey? They are exceedingly hard to capture because of their ex

treme speed in jumping out of your way. 

There are many other species of common spiders, but they are too 

numerous to relate. 

The only poisonous ones in this region to be guarded against are 

the Black Widow and Tartantula. 

The web-spinning habits are very interesting and instructive, as 

these webs represent a splendid case of specialization to meet the needs 

of such animals in capturing its prey. 

Insects and Arachnids might well be given much more consideration 

without exhausting the subject. I hope -that the above account can be of 

use to others who might have need for this kind of information. 
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BRIEF SURVEY OF THE PLANTS OF 

YOSBMITE NATIONAL PARK 

°y 

Enid Michael 

The Yosemite National Park, with its wide range of altitude and 

climate, its hill slopes, valleys and high mountains, supports a flora 

that in variety and beauty would be difficult to equal elsewhere. At 

least twelve hundred species and varieties of flowering plants may be 

found within the confines of the Park, and besides these are many lovely 

ferns and other plants, members of the moss and lichen tribes. In most 

cases these plants are typical of the Sierra and may be found, in modi

fied form, throughout most of the range; a few, however, are rare and 

occur only in special locations or restricted areas. The blooming sea

son is long within the Park; during April and May tho foothills at the 

lower borders are radiant with spring flowers - this bloom travels slowly 

up the slopes and does not reach the high mountains until August, where 

it remains through September - six months of spring flowers I 

Entering the Park by any route that leads up the western slope, 

one passes thru the Chaparral, the upper Sonoran or foothill zone. The 

miles upon miles of heavy brush cover present a similar appearance, and 

the individual shrubs with spreading crowns, leathery leaves, small 

flowers, crooked branches, and tough wood look much alike. Yet here are 

species of oak, manzanita, chemise (Adenostoma), Ceanothus and others 

banded together in an elfin forest that is well nigh impenetrable and 

successfully meeting the rigors of the foothill Zone. 

One of the most aggressive of these shrubs, the Buck Brush 

(Ceanothus cuneatus) enters the Park at its lower borders, and one stand 
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of it flourishes on the warm cliffs above Vernal Fall at an altitude of 

5500 feet. 

The lower hills have the greatest flower gardens: California 

POPPY (Eschscholtia californica), Owl»s Clover (Orthocarpus purpurascens), 

Innocence (Collinsia bicolor), and Sunshine (Baeria in several species) 

spread far and wide the enchantment of their glowing colors. 

If one approaches the Park along the Highway beside the Merced 

River, there are several remarkable shrubs growing near the river bank 

that claim the attention: The Redbud or Judas Tree (Circis occidentalis) 

is a bower of rose-purple flowers before the leaf buds unfold, and in the 

summer this member of the pea family dangles rows upon rows of roundish, 

red-green pods from its wide-spread branches; delightful at all seasons 

with aromatic stems and leaves, the Sweet Shrub, Wine Flower or Spice 

Bush (Calycanthus occidentalis) blooms with flowers like small red chry

santhemums, many narrow sepals and petals set upon a cup-like base give 

this appearance, and the shrub is beloved wherever it grows; with grace

ful sprays thickly studded with large, white saucer-shaped flowers, the 

Western Syringa reminds people of a shrub in their gardens that closely 

resembles this wild plant. Farther up the river other shrubs commence to 

flower early: the Deer Bush (Ceanothus integerrimus), upon the leaves of 

which the native Mule Deer delight to browse, is an ethereal beauty with 

snowy plumes; with pendulous clusters of almond scented flowers the Choke 

Cherry is another beauty. Ill-fated is thislast named shrub on the Valley 

floor; four parallel roads up the Valley and several cross roads have take 

the finest stands, and inasmuch as the shrub was common in the favorite 

camping grounds, it has been grubbed out by campers seeking greater 

space. Due to the cited activities the Valley has all but lost the native 
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Wild plum or Choke Cherry (Prunus demissa), whose graceful form decked 

with pendant sprays of deep red cherries once lent charm to the Septem

ber landscape and whose fruit was gathered by many of the villagers to 

be used for jelly and cordial. 

In"former years the warm slopes of the alluvial fan at the mouth 

of Indian fianyon supported a dense, though interrupted cover of chaparral 

most common was the.grey Manzanita (Arctostaphylos mariposa) with ma

hogany red bark, grey-green leaves, and dull red clusters of sticky 

berries. The Manzanita grows very slowly, yet many of these shrubs were 

of considerable size, and one, the most splendid on the Valley floor, had 

attained the size of a small tree, having a trunk two feet thru at the 

base and two main branches each a foot thru and a height of about twenty 

feet. This great Manzanita is an inspiring sight with its roots twisted 

in and firmly anchored among old boulders, its smooth rich-red trunk and 

loose rounded crown of soft grey foliage. During April of 1925, vrhen we 

went to visit this wonderful tree, some vandal had been before us and 

hacked off with a sharp ax two great limbs. A count of the rings in the 

larger severed limb revealed an age of a hundred years, and from this 

we estimated that the Manzanita itself must be at least two hundred 

years old. The next season when we visited the tree, a narrow strip of 

bark, five feet long, had been peeled off from one of the main limbs. 

This Manzanita is a notable tree in the forests of Yosemite, There is 

no other so beautiful, and it may even now have been hacked to death. 

If it still remains, can it not have protection? The Indians take toll 

of the Manzanitas every month in the year for their small fires, and now 

Government campers have been moved on to the alluvial fan, only a short 

distance from the King Manzanita, and the brush about their camps is 
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being destroyed. A manzanita with bright red bark and smooth green 

leaves and berries, the Green Manzanita (Arctostaphylos patula) is here 

in small numbers. The Manzanitas are among the first to bloom in 

spring, and March of a good year finds this member of the heath family 

glorious with the multitudinous clusters of pink bells. A form of the 

wild lilac or Deer Bush (Ceanothus integerrimus), a shrub of rigid habit 

and pale twigs and broad thickish leaves is here in numbers. As one 

takes note of the rapid disappearance of brush thickets on the Valley 

floor, the conclusion that soon there will remain no brush thicket is 

inevitable. 

The wood in the vicinity of springs and streams is glorified, dur

ing March, by the snowy splendor of the flowers of the Mountain Dogwood 

(Cornus nuttalii). The great white "flowers" frequently four inches across 

resting lightly on the spreading dogwood branches, put one in mind of a 

flock of white moths. What is spoken of as a flower is really a cluster 

of flowers, the large white "petals" being modified leaves subtending 

a cluster of small flowers born on the central cone-shaped receptacle. 

Along the streams grows the Creek Dogwood (Cornus pubescens). It is a 

deciduous shrub with red stems that appear very bright in winter when 

the ground is covered with snow. The Mountain Dogwood blooms before the 

unfolding of the leaves; its relative, however, displays its loose 

cluster of small white flowers after the leaves are fully out. 

Of all spring months in the Yosemite Valley, June is the most 

glorious; then it is that the snow water stored in the high mountains 

during the winter is liberated and, gushing in torrential tide from the 

high places, comes rejoicing over the great waterfalls down into the 

level Valley - the Merced River rises in flood, pools and lakes appear 

in the low meadows, and all natural ponds overflow. It is for this 



166 

BRIEF SURVEY OF THE PLANTS OF YOSEHITB NATIONAL PARK Michael 

"Spring thaw" that the Yosemite wild flowers waited, and in June was the 

great wild floral display. June of the year 1920 witnessed the last 

great bloom on the floor of the Valley. Across the wide, low meadows 

from June to September passed a brilliant succession of wild flowers; 

from July to October glorious beds of late blooming flowers flung wide 

their banners over the drier land that slopes gently toward the cliffs. 

Now, let us mark, during the spring of 1927, what flowers remained to 

make a display: Still notable is the Azalea (Rhododendron occidentale), 

its delightful clusters of fragrant flowers hung as of old above the white 

water of the spring streams, and it was glorious in the wet El Capitan 

Meadow, where a pink and yellow variety flourishes. Here was solid bloom 

for acres in extent; in the low meadow a great lake of pink, yellow and 

white. Close examination revealed the perfection of the great clusters 

of bell-shaped flowers. The Heath Family produces no shrub more delight

ful than the Azalea at its best. After this it would be better to draw 

the curtain and let only the past speak, yet I must continue and expose 

the dregs of a cup once so glorious. 

"Where are the wild flowers?", questions a tourist of Mr. Holman, 

the custodian of the Le Conte Memorial Lodge. 

"There are no wild flowers. Once there were wild flowers, but now 

they are all gone", he answers. 

The average tourist who drives over the roads of the Valley will be 

quite willing to agree with Mr. Holmea's first statement, and Mr. Holman 

has many friends who would vouch for the second statement, inasmuch as 

they so well as he have known the Valley for the last twenty years. The 

one person who cannot altogether agree with Mr. Holman is the flower 

lover who is well acquainted with the Valley floor; in his walks across 
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the wet meadows and over secluded areas he finds flowers, tattered rem

nants of the old time gardens, to be sure, yet beautiful still. In the 

low meadows early in June are a scattering stand of beautiful Shooting 

Stars (Dodecatheon jeffreyi), the White Knotwood (Polygonum bistortoides) 

waves it close head of flowers above the surrounding grasses; Common 

Larkspur (Delphinium decorum var patens). Golden Stars (Brodiaea 

ixioides). Death Camas (Zygadenus venenosus); Sego Lily (Calochortus 

leightlinii) are represented by small numbers. The wild strawberry 

(Fragaria californica) is rather common in the Sentinel Meadow, where 

it holds its own better than any other native plant. During July the 

native meadow plants to appear in flower are the fresh appearing pink 

Canchalagua (Erythraea venusta); the beautiful Mariposa (Calochortus 

venustus) which appears in a wide range of colors, the form common in the 

meadow being white and lavender and forms found along the Big Oak Flat 

and Wawona Roads varying in color from white to deep purple and with many 

bright shades of rosy lavender in between; Owl's Clover (Orthocarpus 

lacerus); Tansy or Millfoil (Acillaea lanulosa); Sneezewood (Helenium 

biglovii); and a few others, either very rare or small and inconspicuous. 

The marshes, of which there are several on the Valley floor, sup

port a delightful growth of large Lady Ferns (Athyrium felix-femina). 

These ferns unfold their splendid fronds during June, and this year a 

scattering of Reinorchis (Habenaria leucostachys) and Alpine lilies lifted 

their white and orange flowers about the g<reat garden of green. Beauti

ful is the pattern of sunlight and shadow cast by the lofty crowns of 

ancient alder trees (Alnus rhombifolia) upon the broad garden. Many 

birds frequent the marsh: the golden body of the Yellow Warbler is often 

seen to flash from green to green, beneath the fernblades the Tolmie 
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Warbler fashions her nest; the Western Flycatcher does his hunting close 

by the mossy boulders at the marsh1s edge; and during the cooler hours of 

the day the inspiring song of the Hermit Thrush rings thru this palace, 

cool and serene. 

A few flowers are left in the drier sections of the Valley that 

still create a small display; chief among these are Godetia (Godetia 

viminea var incerta), a striking deep purple flower of four petals; 

Gilia leptalea (Branching Gilia), a graceful branching plant with trumpet-

shaped flowers or rose-red or lavender; Innocence (Collinsia tinctoria), 

a large flowered white and cream species; Western Pennyroyal (Monardella 

lanceolata); Lessingia (Lessingia leptoclada), a branching plant with 

scattered heads of lavender flowers, usually described by the tourist 

as "asters"; and two other members of the Sunflower family, Tarweed 

(Species of Madia and others*; and Mule Ears or Compass Plant (Wyethia 

angustifolia var foliosa). One charming garden of Godetia, Lessingia, 

and Monardella frequently admired at the end of August, this year, was 

along a ditch in Parallel Park across the road from the New Post Office. 

Mingled with these flowers were the Brake Ferns (pteris aquelina), a fern 

with a triangular shaped'frond common in all parts of the Valley with the 

exception of the low meadows. 

Mints of several species grow along the small streams and in damp, 

shaded spots, such as the White Hedge Nettle (Stachys albans), a white 

wooly plant; Mentha canadensis with dense whirls of lavender flowers in 

the leafaxils; and the introduced Spearmint (Mentha spicata). Here, too 

are found species of Monkey flower; the showy ones are the Common Monkey 

Flower (Mimulus guttatus) and the beautiful scarlet Monkey Flower (Mimulus 

cardinalis), is becoming rare on the Valley floor. 

168 
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Plants of restricted habitat on the Valley floor the Violet 

family has five members: Viola; Purpurea (Yellow Pine Violet) blooms 

in April and May under the tall Yellow Pines and groves of Kellogg Oakj 

at about the same time another yellow violet blooms at the edge of the 

marshes and along shaded streams, Viola glabella; another yellow flowered 

violet with lobed leaves in the grove of Kellogg Oaks that fringe the 

talus at the base of the south wall, while the oak leaves are still in 

bud; during May the White Violet, sweet Viola Blanda may be found in 

flower in the low meadows and on shady banks; two months later this 

dainty violet may be found at an altitude of 10,000 feet, fringing the 

grassy banks of brooks that cut deep channels into the felt-like turf 

of the alpine meadows; and last to the low meadows- comes the Sierra blue 

Violet (Viola adunca). 

The factors that have played an important part in the destruction 

of the Flora of the Yosemite Valley may be thus described: the cutting 

of the meadows for wild hay (for the last several years that has not been 

done), which went on for many years. The result of this was the destruc

tion of vast numbers of native plants as the mowing was done early in the 

year before the plants had opportunity to ripen their seed or develop 

their perennial roots or bulbs. With the weakening of the native Flora 

introduced grasses and certain weeds at once seized upon the meadow land 

Blue grass (Poa pratensis), Red Top (Agrostis palustris). Velvet Grass 

(Notholcus lanatus), Rye Grass (Elymus virescens) matting their roots 

firmly in the rich soil made the madow their own. Many of the native 

species still remaining were caught in the tide of spreading grass and 

smothered, and the few natives that remain today are in constant danger 

of a like fate, as from year to year the legions of grass wax stronger. 
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Only two introduced weeds were able effectively to hold their own with 

the grasses, namely the Sheep Sorrel (Rumex acetosella) and the Horse 

Weed (Erigeron canadensis), and even the latter, stout perennial that it 

is, struggles to maintain a foothold. Another factor is the burning of 

the meadows after the spring growth has started. A beautiful flower, 

Spotted Nemophila maculata) very abundant in the Kennyville Meadow was 

almost wiped out last year when the meadow was burned over in March; 

grazing of meadows by stock; building of roads; clearing of ground for 

buildings; decorating the hotels and public camps with native flowers are 

all important factors in the destruction of the flora. The Native Mule 

Deer, whose habid it is to wander across the meadows and thru the growes 

nipping off the flowers and buds are responsible for great damage. And 

last to speak of, yet of grave importance, are the vast crowds that all 

thru the year now, since the opening of the highway up the Merced River, 

pour into the narrow Valley - so numerous that tney, like the flocks of 

sheep, of which John Muir wrote, leave dust where once lovely wild gardens 

flourished. 

There is a practice, too, that goes on here in the Valley, to 

which the near extermination of certain beautiful wild natives may be at

tributed; this is the transplanting of native species from the floor of 

the valley into private grounds. Many of these transplants are unsuccess

ful, and these that succeed are but temporary, inasmuch as the householders 

are frequently changed, and it is seldom that the new tenant has the same 

taste in plants as the old. Out this open door has gone the wonderful 

Bleeding Heart (Dicentra formosa); one secluded garden remains of this 

plant and that was hacked into during the past season; the Alpine Lily, 

the red Columbine (Aquilegia truncata) have almost gone from the Valley 

floor, where a few years ago they were common. Before my time, the 
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delightful and famous Five-Finger Fern (Adiatum pedatum) made its exist 

thru the garden gate, and now the Lady Fern has commenced to follow. The 

favorite Azalea has started the same way. The western Rhododendron will 

only thrive and bloom where it has continual water; along the bank of the 

Merced River and in the very wet meadow it is at home. Planted on the 

alluvial fan of Indian Canyon, home of the cherry and manzanita, its 

life is miserable and brief and even in the shaded yards of householders 

its existence is short. 
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SOME PLANT INTERRELATIOHS AKD PROBLEMS 

THAT MAY BE INTRODUCED IN YOSEMITE FIELD TRIPS 

by 

G. C. Ruhle, Ph. D. 

Introductory Note. 

On August 27, 1927, Dr. E. P. Meinecke of the United States Forest 

Service, took the Ranger Naturalistsof Yosemite on a two-hour field trip, 

following a lecture on Plant Pathology. Because of its immense value and 

interest, preservation of its leading features is highly desirable. Like 

the material presented on any field trip, no attempt has been made to cover 

any one field in anything like a conclusive manner, but certain leading 

facts are given which should stimulate interest in a subject or outline 

its importance. 

** Planb Societies - A Retreating Botanical Island 

Certain plants adapted to the same environment, living together 

and enjoying the same conditions, constitute a plant society. In the 

semi-arid expanse of sandy, sparsely overgrown soil on the east side of 

the Yosemite Museum stands a small clump or island of plants, which is 

manifestly diminishing in size. A living incense cedar (Libocedrus de-

currens), eight feet high, stands in its center, surrounded by bitter 

cherry bushes (Prunus emargingta), some living, some dead. At its base 

grow lessingia (Lessingia leptoclada), buckwheat (Eriogonum nudum), and 

grasses. Here is room for study of an interesting relationship, an in

termingled plant society constituting a retreating island, for only 

those cherry bushes on the circumference are dead. People do not trample 

around the island for it is off any path or possible route, nor does the 

surrounding territory show any evidence of being trampled. This 
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eliminates the human factor from the complex. Upon examining the dead 

twigs far causes of death, one discovers old wounds made by deer browsing 

on them or rubbing them with their horns. Exuding from the wounds are con

siderable quantities of cerastin.or cherry gum. The extensive interchange 

of tissues into gum in older parts of certain plants like the members of the 

genus prunus is termed gummosis. People formerly made glues of cherry gums 

by boiling them down with water. Thru the apertures of the external in

juries borers got in, and already there is evidence of the work of these 

agents of decay. 

We may picture for ourselves the old stage that existed in the 

earlier life of the island, the bushes keeping fresh and green amid their 

semi-arid surroundings. Then the deer came and stripped those branches on 

the outside, for these were the easiest to reach. With the disappearance of 

the shade, as the branches are successively killed, the ground is gradually 

drying up, altho the island is still fresh and green inside. Not being rel

ished by deer as food and protected by its wall of cherry branches, the in

cense cedar has, no doubt, prolonged the life of the island with it more re

sistant qualities. 

The v/hole thing together forms an interesting ecological unit and 

furnishes an example of interrelationship of two superficially unrelated 

phenomena, that of deer getting the velvet off their horns and the physical 

structure of an intermingled plant society. 

II - A Study of Soils and Rooting Systems 

Northward from the Museum lay a newly excavated ditch exposing the 

subsoil and its composition. In general, the soil of Yosemite Valley is ver 

good if watered. A black surface layer containing semi-decomposed vegetable 

matter reposes above the loose, sandy subsoil formed largely by the disin

tegration of rocks. If this superficial layer is very thick, it may form 
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a heavy semipermeable matting which influences areation and watering, and, 

consequently, the root systems of plants. Every individual plant forms it 

own peculiar rooting habits in its search for water and mineral food, and 

these are primarily governed by inherited tendencies and the soil offered. 

In an ideal soil, a soil of uniform density and composition, individuals 

of a given species will form plainly marked root patterns if they are 

properly spaced. A study of this may be ideally carried out in a region 

of volcanic ash near Upper Klamath Lake. Here the density, composition, 

and water penetration are even, furnishing as nearly as possible an ideal 

soil. Yellow pine and Douglas Fir seedlings, nine to twelve inches high, 

are here found growing side by side. Upon digging down and denuding the 

roots, one finds exactly the same conditions in every case. The long 

central roots go straight downward with very little branching, but send 

forth highly branched special roots in strata containing food most favor

able for the development of the plantlet. Since the requirements of dif

ferent species vary, individuals of these two species send their rootlets 

to different strata, strata in which they find their specific food 

necessities. Thus, in the Douglas Fir trees, the special roots are much 

higher than those of the pines, showing hov the particular requirements 

of these plants are taken care of. 

In the usual case, environment greatly modifies the supply of 

water and food, not only in actual amount but also in distribution and 

manner in which it is offered. An unhomogeneity of composition and densi

ty, layers of loose and hard soil, rocks and other hindrances are en

countered. There are physical differences, also, in the faculties of ab

sorbing and giving off water and in the richness of colloidal matter. 

The plan root hairs must overcome the tendency of colloidal walls for 
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retaining water, or, in soils more or less free from colloids, must over

come the forces of surface tension thru osmosis. It does not follow that 

soils saturated with water readily furnish this to growing plants. There 

is an essential difference between the absolute and available amount of 

moisture. 

Ill - Decomposing Litter and Raw Humus 

Before disintegrated rock becomes capable of sustaining vegetable 

existence of any high degree, it must have a certain amount of organie 

matter incorporated into its mineral constituents, chiefly thru the action 

of living organisms, either animal or vegetable. A method of such incor

poration might be observed in the transformation of lava rock into a plant 

supporting soil. First appear the simplest forms of microscopic life, 

adapted for obtaining their simple requirements directly from their rocky 

habitat and from the air. These die and deposit their trace of organic 

matter upon the rock surface to which they adhered. Each succeeding gen

eration adds its bit to the accumulation, and, aided by weathering influ

ences, this mingles with the disintegrating mineral, creating with time a 

true soil, however lean. The nature of vegetation changes and advances, 

the plants themselves contributing by their decay thru organisms to the 

soil whose character is influenced by their transformation in a manner as 

important as the composition of original rock mass from which it arose. 

The entire non-volatile solid products of decomposition is collect 

ively designated H umus. Humus is an intermediate product of the ultimate 

transformation, a slow combustion of organic matter into carbon dioxide, 

water and ash. Newly formed humus must constantly be added to a soil which 

otherwise would soon be depleted of the all important organic constituent. 

This replenishment is constantly supplied by new matter undergoing decay. 

In addition to vegetable humus, animals materially contribute in the 
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transformation of a disintegrated rock into soil. 

Everywhere upon the forest floor is a litter of decomposing matter 

The conditions most suitable for decomposition are access to air, presence 

of moisture and heat. Much of the litter is composed of leaves, in whose 

breaking-down process fungi play an important part, the fungus mycelium of 

hyphae feeding on certain parts of the leaf. The leaves on the top of the 

litter are, as a rule, entire, while lower down they have been broken into 

tiny pieces. Before being reduced to a soluble form fit forplant food, 

the material is designated raw humus, and forms an important potential 

source of nitrogen compounds. The breaking-down process itself is called 

Humificatior. In the second stage, bacteria attack raw humus and reduce 

its nitrogenous constituents into ammonia, which is held in combination 

by acids present among the decomposition products, although a comparative

ly small amount escapes into the air. A second and a third class of mi

crobes transform ammonia salts into derivatives of nitrous and nitric acid 

a process known as nitrification. This prevents further loss of volatile 

ammonical matter and converts the all-important nitrogen into a form far 

more assimilable and available for plant life. The rate of nitrification 

is indeed important on the bearing of the plant community, 

Humification brings to the soil a constant accession of atmospheric 

matter and mineral constituents of plants often obtained from great depths 

by penetrating roots. The decomposition is more perfect nearer the sur

face because of the free access of air. In the compaction or formation of 

harder strata, circumstances often result in which aeration is interfered 

with, creating unfavorable Conditions for fungi and bacteria. 

But this is not all in the formation and life of a soil. In addi

tion to nitrifying bacteria, there are the so-called denitrifying bacteria 
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which break down complex nitrogenous matter but do not render it available 

for plant use. Animals, too, return organic matter to the soil, not only-

thru death and decay but also thru performance of life functions. As 

effete matter and excreta they contribute waste products and that sub

stance consumed as food but not assimilated by their systems. Burrowing 

animals perform duties of a nature similar to that of a ploughman, bring

ing subsoil, carbonaceous and albuminous matter to the surface where it is 

exposed to atmospheric action. Earthworms convert inorganic soil into 

vegetable mould by the chemical action of digestive secretions on the 

mineral constituents and the physical action on soil particles passing 

thru the alimentary canal of the animal. Darwin has estimated that the 

material, annually brought to the surface by worms is two-tenths inches or 

10.59 tons per acre inhabited by them. Thus the distribution of angle

worms influences greatly the physical and chemical composition of a soil. 

The whole is a matter of tremendous complication. It is high 

ly important for an understanding of the distribution of plants, for it is 

in the soil that the plant lives. 

IV - The Cross Section of a Pine Branch. A Study of Annual Rings. 

The cross section of a pine branchlet is found to be not cir

cular but eccentric and has differences in color. The cause of this ec-

centricitymay be discovered with a microscope} the cell walls on the lower 

side of the twig are found to be heavily thickened, giving it strength. 

Conifers are built up on the principle of a buttress, this being undoubt

edly brought about thru a compression of the cambium by the weight com

ponent. Coupled with the tendency of older branches to bend and grow 

vertically a short distance from the trunk, this gives the older specimens 

their very odd appearance. 

177 
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Hardwoods, in contradistinction to conifers, are built on the 

suspension principle, the center of growth of the branchlet being lower 

than the geometrical center of the ellipsoid. The branching habits of 

an oak illustrates this. 

The cambium or growing layer of a tree is immediately beneath the 

bark. In temperate climates, there is a period of inaotivity alternating 

with the growing season during which cambiai activity has produced a band 

of wood of increasing diameter* The Idyersthus produced may be seen in 

a cross section of the wood. On the end of a log or branch they appear 

as concentric rings called annual rings. Each of these consists of two 

more or less readily distinguishable parts, spring wood and summer wood. 

In spring, when the crown of the tree grows most rapidly, the cells of the 

cambium dividedmany times, forming new calls both inside and outside the 

ring; those on the inside become thick walled and arevwood. At first, 

the cells have thin walls and large interior cavities or lumens which 

permit free and rapid transportation of water upward, As the needs of 

the crown decrease, the cells flatten, and the walls thicken to furnish 

mechanical strength. The walls of cells in spring wood are easily crushed 

while summer wood is very strong and darker in color. The result of the 

growing and crowding of cells within the cambium is an enlargement of the 

circumference and an outward movement by this growth. The difference in 

spring and summer growth results in a heterogenous structure of the an

nular ring. The distribution of the two classes varies in different tree 

and the transition from one to the other may be abrupt or even. 

Few trees are perfectly round. In a leaning tree, gravity or 

pressure causes eccentricity. Wind pressure or persistence of moisture 

on certain sides also contribute. In a leaning yellow pine, built like 
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all conifers on the buttress principle, the central rings are found 

higher than the geometrical center. The effect of wind pressure thru 

sail action on the branches is beautifully seen on the bare trunks of 

trees in windswept areas. The curious spiral twist of silver pines 

(Pinus monticola) growing in exposed situations is undoubtedly due to 

the lateral pressure upon the graving cambial cells caused thru sail 

action by prevailing winds. 

V - fhe Arrangement of Leaves - Leaf Mosaic. 

Green plants grow only in sunlight, direct or indirect. The whole 

habit of a plant is determined by its position with reference to light. 

As a rule, the most vigorous growth is in those parts that receive most 

light. Every plant and every branch upon it tells a story of the value 

of sunlight. Small branches in a tree soon die for lack of it, and in 

a tree of dense foliage like the fir or pine, their dead forms may be 

seen still clinging to the mother trunk. On any branch in a thick-

topped tree, leaves of equal age are largest if they receive most light. 

The arrangement of leaves on a plant is such than an optimum quantity of 

sunlight is caught. In temperate zones, this pattern, or leaf mosaic, is 

determined so that the greatest amount of sunlight is obtained, one leaf 

shading the other to the least possible degree. This does not mean that 

an individual leaf is arranged to catch maximum amount of light all of 

the time, but each gets its share part of the time. The stem, or petiole 

of a leaf not only attaches the blade of a leaf to the plant and conducts 

materials to and from the leaf, but also is responsible for its maintain

ing a position most favorable for the performance of its functions. Vine 

illustrate leaf mosaics well, and of times thru their shade kill the plant 

to which they cling for support. 
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Leaves of plants growing in arid regions often arrange themselves 

to parallel the sun's rays during the hottest part of the day, thus 

cutting the rate of evaporation of surface moisture to a minimum. Man-

zanitas offer specific examples of this. Althothe needles of a unite 

fir (Abies concolor) issue from all sides of the stem of a twig, each 

makes a delicate twist so as to expose most surface to the sunlight. 

This gives the tree its stiff frond-like branches which distinguish it 

from its relative, the red fir (A. magnifica). In forest growths more 

sunlight is not always obtainable thru thi-s medium, and the habit of the 

white fir is more like that of the red. 

VI Decay in Oaks 

Typical diseases of the heartwood often do great damage to mer

chantable timber, and are, therefore, of great economic importance but 

seldom impair the growth and health of the victimized tree beyond me

chanically weakening it. Most heartwood rot is caused by various fungi 

which feed on different parts and thus cause more or less characteristic 

decay. This decayiis due to the action of the fungus mycelium on the 

cell walla from which it takes its food. The tree is entered only thru 

fire scars or wounds exposing the heartwood. 

One of the common fungi found growing upon oaks is Polyporus 

dryophilus. The annual fruiting bodies are conspicuous, growing on the 

sides of limbs in hoof-shaped masses or hanging under the limbs like 

broad bells. They are colored tan, slightly lighter on the under side. 

The upper side is smooth and velvety to the touch. The destructive 

heartrot caused by this fungus is characterized by coarse brown and 

yellowish white fibers. 
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VII The Mistletoes. 

Oak branches everywhere in Yosemite show swellings or knobs 

caused by mistletoes and higher up in the trees may be seen clusters of 

this common parasite. There are two genera of mistletoes common in our 

Western States: (Phorandendendron (Greek, phor, thief - dendron, tree) 

consisting of twelve species, and Razoumofskya (from Razoumofski, Russian 

statesman) or lesser mistletoe. "Christmas" mistletoe belongs to the 

former species. Both have small dioecious flowers, which occur early in 

spring and greenish white fruit filled with a viscous semitransparent 

pulp. The growth cf the plants is slow, but the durability corresponding

ly great. Razoumofskya is confined to coniferae and is common on yellow 

pine, firs, and hemlocks. Phorandendron rarely attacks young trees, 

while Razoumofskya does very frequently, causing considerable damage. 

In contrast to our mistletoes, the genus found in England occurs most 

commonly on apple and other fruit trees and very rarely upon oaks. 

Of individual species, Razoumofskya camphlopoda is found on Pinus 

ponderosa, P. jefferyi, P. sabiniana, P. radiata, and P. attenuata; 

R. cyanocarpa on Pinus lambertiana; R. americana on Pinus contorta 

where it forms tremendous witches' brooms; R. douglasii on Pseudotsuga 

taxifolia which is also characterized by huge witches' brooms; and R. 

abietinn on Abies concolor. The last-named often causes death of 

branches in the fir. It inhabits specimens of all ages and is usually 

found on the lower limbs and trunk. The attack causes huge swellings 

which may break open, forming a canker. The swelling is composed of 

unhealthy or abnormal tissue, dry rot enters and weakens the tree con

siderably. The wood furnishes an opening for germinating pores of 

Echinodontium tinctoruam, Indian paint fungus, a very destructive 
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organism, causing the common browhish-red stringy heartrot of white fir. 

A recent survey has shown that 20 to 30% of white firs having cankers 

broke off in or near it, and these constituted 60 to 70% of those 

fallen. 

Razoumofskya berries are egg-shaped bodies with small petioles 

and thick skins, which are weakest around the point of attachment. The 

interior is filled with a glutinous liquid, an embryo, and its surround

ing endosperm. In ripening, considerable pressure develops inside, until 

the slightest agitation will cause the berry to explode or be torn off at 

the weak spot. The little embryo and its endosperm is forcibly ejected 

and may be thrown several feet into the air. It glues itself to the 

substratum on which it lands and there germinates, but if this be rock, 

leaf, or other surface that it cannot penetrate, the embryo soon perished 

for lack of food. It is, indeed, highly specific, and can survive only 

when it sticks to the young bark of twigs and branches of the particular 

host to which it is adapted, and which it can penetrate to the living 

cambium. A very fine central rootlet perforates the bark and sends 

forth other rootlets (cortical roots) running up and down the bark. From 

these grow sinkers straight into the wood. In the meantime, the young 

plant springs forth on the outside of the twig at the expense of the host. 

Razoumofskya berries are not adapted to bird distribution but 

must infect surrounding branches. They are sometimes materially assist

ed by the wind so that they are carried a long way. 

The Phoradendrons, in contrast to the Razoumofskyas, are adapted 

to bird distribution. They have roundish white or pink berries, which 

do not explode and contain a seed embedded in a thick extremely sticky 

glue. On passing thru the alimentary canal of a bird, the seed is 
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unchanged: If dropped upon that part of a host which it can penetrate, 

it sends forth the caulicle into the cambium. From the tip of this, the 

rootlets and young plant develop. The Phorandendrons are less tolerant 

of shade than the Razoumofskyas and, therefore, grow high up in trees. 

The leading species of these parasites are P. juniperum libocedri found 

on incense cedars and P. juniperum on junipers; p. flavescens on oaks 

and other broad-leaf trees; and P. bolleanum on white fir and junipers, 

This last named species lives exclusively on the very tops of older trees 

where it causes the development of great tufts of green foliage, which 

reveal its presence even at great distances, AS it often kills the 

leader, which is replaced by a second, it is even more responsible for 

spike tops than lightning of the Tussock moth. 

The damage done by moth mistletoes consists chiefly in the 

attack of vital parts of the host. They depend upon the host for water 

and the greater portion of their food. Most phoradendrons possess green 

leaves and can therefore elaborate their own food, tho they do draw 

water and some raw food from the host. The other genus is characterized 

by scale-like leaves of brownish colors and are wholly parasitic. Mistle

toes do not often kill outright, though irritation of the cambium by 

the growing plant often causes considerable swelling. They even cause 

stimulation of growth in affected parts resulting in witches' brooms. 

These luxuriant growths must provide excess food to supply the parasite, 

but too often so little food goes to the roots of the tree that the 

affected member dies. If too many limbs are killed, the death of the tree 

results. 

Mistletoe berries have long been used in Europe for making an 

extremely sticky glue called bird-lime. This is used by European 
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peasants in catching birds for culinary use. The ancients believed that 

a draught made from the berries was a certain cure for sterility and 

a remedy for poison. In Norse Mythology, we are told that the mistletoe 

furnished material for the arrow with which Baldur, the white sun-god, 

was slain by the blind god; Hoder. The Druids regarded the mistletoe 

as sent from Heaven, for it was found grov/ing upon their sacred trees. 

They invented it with magical and healing powers. Traces of mediaeval 

reverence for the plant survive in the modern custom of kissing under 

the mistletoe. 

Conclusion 

The above notes amply illustrate the miscellany that may be 

00*5rod on a Nature Study walk. The good guide is more than a compendium 

of names of flowers, birds and trees. He must have ready for immediate 

use ecology, ethnology, history, legend and tradition and a score of 

natural sciences. If, in addition, he be endowed with a sense of the 

aesthetic and artistic, if he possess a background of experience and an 

acquaintance with humal ideals, aspiration and transactions, if he be 

able to draw aid and example from the world's best literature, and the 

thoughts of her greatest minds, and, above all, if he be favored with an 

unbounded enthusiasm for Nature and her most intricate and latent secrets 

he cannot fail to interest, yea even inspire, his listeners, and to im

part in unceasing measure a portion of his own bountiful self and his 

abundant life. Fortunate and rare, indeed, the guide who possesses all 

of these qualities, and fortunate they who come into his sphere. 
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FL.\N OF AHHEISTHA3TOK 

I 

Introduction 

In 1920 the Nature luide idea was brought to Yosemite by 
H. C. Bryant and L. K. filler. The same year the Yosemite 
Museum was founded bv Ansel F. Hall, and in 1922 the Educa
tional Department found a place in the Yosemite organization. 
Yosemite thus became the first national park to offer this 
service, which immediately found favor with visitors and which 
has grown to a division of importance to the entire national 
parks system. During the ten years of practical experience 
gained in "putting ever" the programs of nature education it has 
been possible to formulate definite plans of procedure which 
have proven to be effective. It is not presumed that the present 
plan is perfect; in fact, improvements are expected. The fol
lowing working plan is officially adopted and will be adhered to. 
It will be officially revised as changing conditions require. 
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PLAN OF ADMINISTRATION 

I I 

A Summary of the Educational Activities 
in 

Yosemite~~National Park 

(A) Fersonnel 

(1) Permanent 

(a) Fark Naturalist one 
(b) Assistant Park Naturalist -

Administrative Assistant one 
(c) Assistant Park Naturalist -

Museum Assistant one 
(d) Museum Clerk one 
(e) Museum Caretaker one 

(2) Temporary 

(a) Director, Yosemite SchocI of 
Field Natural History one 

(b) Ranger Naturalists eleven (in 1928) 
(c) Museum Librarian 

(B) Activities 

(l) Museums and Outposts 
(a) Yosemite Museum: 

1. Current service to the public 
a. Lecture and docent duty 
b. Library duty 
c. Distribution and sale of 

literature 
d. Maintenance, cut flower exhibits 

2. Museum preparation and work of per
manent nature 
a. General collecting 
b. Preparation of permanent exhibits 
c. Organizing, cataloging and filing 

accessions 
d. Cooperation with Yosemite Natural 

History Association in producing pub
lications 
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II (B) 
(1) Museums and Outposts (cont'd) 

(b) Glacier Point Lookout 
1. Attendance in Lookout 
2. Trips afield 
3. Lectures 
4. Maintain flower exhibit and wildflower 

garden 
5. Write Nature Notes and records of obser

vations made 
6. Submit report 

(c) Mariposa Grove Outpost. Ranger Wm. Godfrey 
1. Attendance, Mariposa Grove Branch Museum 
2. Trips afield 
3. Lectures at Grizzly Giant and Big Trees 

Lodge 
4. Collecting and preparing exhibits for 

Branch Museum 
5. Writing Nature Notes and records of ob

servations made 
6. Rendering reports on activities 

(d) Tuolumne Meadows Outpost 
1. Trips afield 
2. Lectures 
3. Collecting-for flower exhibit at Lodge 
4. Writing Nature Notes and records of 

observations made 
5. Rendering weekly report on activities 

(e) Hetch Hetchy Outpost 
1. Lectures, Hetch Hetchy Dam 
2. Information service at dam 
3. Maintaining cut.flower exhibit 
4. Rendering reports on activities 

(2) Sanger Naturalist Trips 

(a) Short trips on floor of Yosemite Valley 
1. Trips from Camp Curry 
2. Trips from Yosemite Lodge 
3. Special Bird Walks 
4. Special Trips for Children 
5. Special Trips not regularly scheduled 
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II (B) 
(2) Nature Guide Trips (cont'd) 

(b) One-day trips to ''rim'1 of YoSemite Valley 
1. The Glacier Foint hike 
2. The Eagle Peak hike 
3. The Little Yosemite Valley hike 

(c) Longer trips to back country 
1. The Pohono Trail trip 
2. The High Country trip 
n 

(5) Lectures 

(a) Principles 
(b) Geology lecture, Yosemite Museum 
(c) Short lecture, Yosemite resorts 
(d) Illustrated lecture, Yosemite resorts 

(4) Nature Trails and Development of Exhibits in Place 

(5) rildflovrer Gardens 

(6) "Yosemite Nature Notes" 

7 
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PLAN OF ADMINISTRATION 

III 

The Educational Staff 

(A) Personnel 

(1) Permanent 

(a) Park Naturalist. 

He is the educational administrative 
officer of the park. Appointments are 
made after competitive Civil Service and 
oral examinations. He serves throughout 
the year. 

(B) Assistant Park Naturalist -
Administrative Assistant 
He is appointed through open competitive 

Civil Service, and subsequent oral examina
tions after being certified. He acts as 
adjutant for the Park Naturalist and serves 
throughout the year. 

(c) Assistant Park Naturalist -
Museum Preparator. 
On a status similar to above. He engages 

in a program of museum preparation and in
stallation and assists in public contacts 
throughout the year. 

(d) Museum Clerk. 
Cares for all secretarial work of the educa
tional department, and attends to clerical 
duties incident to the activities of the 
museum. 

(e) Museum Caretaker. 
On a Civil S-rvice s t a t u s . Employed 

throughout the year as museum jani tor and 
at tendant . 
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(A) ForSonne1 (cont'd) 

(2) Temporary 
(a) Director, Yosomito School of Field 

Natural History. 
In addition to usual Ranger Naturalist 

duties, ho is in charge of instruction 
offered class of twenty students. 'York 
given is of college grade and of seven 
weeks duration. 

(b) Ranger Naturalists (11 in 1928) 
Responsible for public contact in con
ducting Nature trips, lectures, museum 
services and outpost duties. 

(c) Museum Librarian. 
In attendance in museum library during 
open hours. Responsible for administra
tion of museum library and Mather 
research library. 

(Organization chart follows) 
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Park Naturalist 

Asst.Park Natura l i s t 
'-AdministxafcLge Asst. 

Asst.Park Natural is t 
Museum J repara to r 

Director 
Yos. Sch. 
Field Natur
a l -History-

Ranger I 
! Naturalistl 

Field School 
i 

1 Ranger Natur
alist | 

Daily Assign- i 
ments 

Museum 
Clerk 

Museum 
Caretaker 

Field Trips 

4-6 Ranger Natur
alists 

Daily Assign'ts 

Museums Lectures 

2 Asst.Park Nat. 
1 Caretaker 
1-3 Ranger Nat. 
1 Librarian 
1 Stenographer 

3-4 Ranger 
Naturalists 

Daily Assign'ts 

Publication 

1 Asst.PAJrk 
Naturalist 

Gl.Pt. Outpost 

1 Ranger 
Naturalist 

One Week 
Assignments 

Mar^Gr. Outpost 

1 Ranger 
Naturalist 

Season 
Assignments 

Hatch Hetchy Outp. 

1 Ranger 
Naturalist 

Season 
Assignments 

1 Ranger 
Naturalist 

One week 
Assignments 
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III The Educational Staff (cont'd) 

(B) Duties of Educational Officers 

(1) permanent Staff Members 

(a) Park Naturalist. 

Much of the success of the educational activities 
depends upon the energy and capabilities of this officer. Ho is 
immediately responsible to th^ park Superintendent and, through 
the Superintendent, to tin. Chief Naturalist. The entire administra
tion of the Educational Department devolves upon him, and his good 
judgment in selecting and nominating staff members to work with him 
is not th- least important factory in successful accomplishment. 
A conscientious supervision of all work done is essential to coor
dinated effort and he should keep in closest touch with all activities 
within his department. A careful choice should be made as to what 
ho may do, personally, and what may be relegated to assistants. 
Failure to apportion the work which accumulates on his desk will 
result in inundation and confusion. 

An administrative assistant should be looked to as a 
dependable adjutant who will shoulder a part of the office routine 
and relieve th^ Fark Naturalist of many of the administrative de
tails. ~''.rcokly staff meetings should be hold regularly in order that 
this assistant and all staff members may openly discuss problems 
that arise. Only through such meetings can individuals reach a 
common understanding and obtain a broad perspective of purpose. 

The matter of scheduling work required of each staff member 
should receive the personal attention of the Fark Naturalist. The 
form upon which weekly schedules are posted accompanies these in
structions. A frequent check on the operation of this schedule 
should be made by the Park Naturalist and his assistant, and it is 
advantageous for both of these officers to participate in the actual 
service to the public. 

A personal diary is necessary for satisfactory rendering of 
weekly and monthly reports. Throughout the year a weekly summary 
of department affairs and personal activities should be prepared for 
the Superintendent's office and the Chief Naturalist. At the end 
of each month a brief report should be made on numbers served by 
various phases of educational activities, together with a brief 
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summary of important details recorded in the weekly reports. 
Each year an annual report is to be submitted. Details of 
the form and field of these reports are given in this manual 
on page 

In addition to the administrative duties in connection vrith 
the program of public contact within the park, the following 
major duties must be anticipated and planned for: 

1. Office routine: 

a. Correspondence. 
b. Writing and illustrating "Yosemite Nature 

Notes", special bulletins, schedules, 
announcements, etc. 

c. Accessioning and indexing new museum 
collections. 

d. Maintenance of service at information desk. 
Meeting and arranging for the entertain
ment of visiting scientists. 

e. Accumulating recorded scientific facts re
lating to the park and abstracting these 
for the Park Information Manual. 

f. Maintaining a plan of cooperation with 
the Yosemite Natural History Association. 

g. Recording and systematizing original ob
servations made in the field, 

h. Procuring, indexing and filing scientific 
reprints and periodicals, 

i. Procuring and processing now material for 
the museum library, 

j. Filing and indexing negatives and prints, 
k. Procuring, filing and indexing lantern 

slides. 
1. Planning and arranging the seven weoks 

session of the Yosemite School of Field 
Natural History. 

2. Laboratory Work: 

a. Cooperating with individuals and institu
tions carrying on scientific research 
related to Yosemite National Park. 

b. Preparation of posters and announcements 
of educational work. 

c. Preparation of now exhibits for the 
Yc-somitc Museum and its branches. 

d. Mechanical work of producing "Yosemite 
Nature Notes", etc. 
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III (B) 
(I) 

(a) Fark Naturalist 
2. Laboratory work (cont'd): 

e. Preparation of study specimens for 
the Yosemite Museum collections. 

f. Photographic dark room work. 

3. Out of doors activities: 

a. Collecting for museum exhibits and 
study collections. 

b. Making field studies in natural history. 
c. Photography of wild life and other 

natural features. 
d. Establishing and maintaining Nature 

Trails. 
e. Establishing and maintaining wildflower 

gardens and cut flower exhibits 
f. Cooperating with park operators in 

matter of labeling flowers used as 
table decoration. 

g. Development of "exhibits in place", 
h. Advertising the educational service. 

4. Cut-of-park activities: 

a. Acquiring historical relics and other 
materials in regions adjacent to park. 

b. Lecturing. 

(u) Assistant Park Naturalist - Administrative 
Assistant. 

This officer is an administrative assistant 
to the Fark Naturalist. He is responsible for the coordination 
of the work of Ranger Naturalists and will assist in the direction 
of all public contact activities. 

His is a permanent position and all affairs of the Park 
Naturalist's office should be intimately known to him. In the 
absence of the Park Naturalist he will take charge of the depart
ment. Any of the Fark Naturalist's duties may be relegated to him 
at any time, and he has the full responsibility, regularly, of pro
ducing "Yosemite Nature Notes" and other publications. He should 
take charge of the compilation of data for weekly and monthly reports. 
Reports on the High Sierra trip, museum outposts, sales of publica
tions and Yosemite Museum attendance should go to his desk. 
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The posting of totals served by guide trips and lectures 
should be supervised by this Assistant Park Naturalist, 
whe will prepare weekly statements of totals. A graph 
shoving current service and comparing the work of previous 
vcars should be maintained by him on the staff bulletin 
board.. 

At the close of the summer season he will participate 
in the program of permanent museum work. 

(c) Assistant Fark Naturalist - Museum Preparator. 

This full-time assistant is employed primarily 
to prepare exhibits and study collections. In addition to this 
duty he may expect assignments on the Ranger Naturalists1 pro
gram. He is selected for his skill as artist, taxidermist, pho
tographer and ability to meet the public. He is responsible to the 
Fark Naturalist for orders, and will submit a weekly memorandum on 
his activities to that officer. 

(d) Museum Clerk. 

To the Museum Clerk falls the task of 
organizing and maintaining files which will function. With 
some twenty staff members engaged in a wide variety of 
activities, twenty students working intensively, four hundred 
members of the Yosemite Natural History Association interested. 
In Yosemite educational affairs, a half million park visitors to 
be served, and thousands of priceless museum objects to be cared 
for, it is obvious that the work of the Museum Clerk is of first 
importance. Under the directio • of the Park Naturalist the Museum 
Clerk will caro for that part of the correspondence which does 
not require his dictation; write all letters from the Educational De
partment; file literature preserved at the Yoscmitc Museum; process 
lantern slides, photographs and all museum accessions; assume the 
responsibility of preparing manuscript for publication and preserving 
material for the Park Manual; and assist the librarian in processing 
the library accessions. In short, this staff mombcr is secretary, 
stenographer and clerk for the Yosemite Educational Department. 

(c) Museum Caretaker. 

Living quarters for the caretaker are provided in 
the Yosemite Museum that he may be in oonstant charge of the welfare 
of the valuable collections housed in the building. He is responsi
ble for the cleanliness of the entire museum and the maintenance of 
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completed exhibits. Lighting, heating and ventilating of exhibit 
rooms are in his charge. In addition to his caretaker duties, he 
is frequently called upon to serve as docent and trill, at times, 
take the place of a Ranger Naturalist in the museum, dispensing 
information and lecturing before the geology exhibits- He opens 
the museum in the morning at 8:00 and closes its doors at 5:00 
p.m. During the session of the Yosemite School of Field Natural 
History he provides evening study facilities within the museum and 
closes the building to students at 10:00 p.m. The Mariposa County 
library, housed in the Yosemite Museum, is opened on stated evenings 
throughout the year. The caretaker is responsible for the opening 
and closing of the building on these occasions. He is, in fact, in 
full charge of the museum building and receives his orders from the 
Fark Naturalist. 

(2) Temporary Staff Members 

(a) Director of the Yosemite School of Field 
Natural History. 

The educational activities which relate to 
this well established course of training are especially important, 
for the students who participate in the work are preparing for 
service in the U.S. N.P.S. educational division. Furthermore, 
they go to communities throughout the country and carry with them 
the spirit of national parks and conservation to thousands of students 
who, in turn, receive their instruction, viewed from this stand
point, the school work is perhaps more far-reaching than any phase 
of Yosemite educational work. 

The Director is necessarily charged with heavy responsibility 
during the school session. Prior to enrollment of each class he 
will collaborate with the Park Naturalist in making selections 
of students from the applications received. He will make complete 
arrangements for the housing of students and will care for all con
tacts with the Yosemite Park and Curry Co. fegarding the school. 

He will organize the work planned for the class, select staff 
members who are to give instruction, supervise this instruction, 
assume responsibility for class morale, and plan and supervise the 
weekly evening public campfires given by the school. The High Sierra 
trip offered the class is arranged for by the Director of the school, 
and since this full-week walking trip permits of the best opportunity 
to make satisfactory contact with individual students it is conducted 
by the Director. Every possible detail of administration and in
struction is handled by the Director of the school, who is selected 
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for his abilities as organizer, teacher and conservationist. 

(b) Ranger Naturalists. 

These staff members are chosen for their train
ing in the natural sciences and their experience in presenting 
information to the publ:c. They are the public contact men of the 
Educational Division, who, more than any other employes, have 
opportunity to express the true spirit of national parks. Likewise, 
Ranger Naturalists come before the public for judgment more than do 
other park employes. Good personal appearance and an understanding 
attitude in ail Ranger Naturalists are important to the success of tho 
Educational Department. 

Ranger Naturalists are responsible to the Fark Naturalist 
through his administrative assistant. Assignments of duty are 
posted on the bulletin board in the Ranger Naturalist office in the 
Yosemite Museum. All staff members on duty in Yosemite Valley are 
required to report at this office each morning. Duty covers the 
activities of nature-guiding, lecturing, museum attendance, museum 
preparation, instructing the students of the School of Field 
Natural History, writing for publication, service at outposts, and 
special assignments. In case of emergency the entire staff is 
subject to call from the Superintendent's office and may be de
tailed to work with the Ranger Department. 

Weekly staff meetings are called by the Park Naturalist, 
and all Ranger Naturalists on duty in Yosemite Valley are required 
to attend. At these meetings all problems are discussed openly and 
each staff member is given opportunity to obtain a better perspective 
of national parks work. 

Totals served on each field trip and lecture must be posted 
promptly on the schedule maintained in the Ranger Naturalist Office. 
Those staff members detailed to duty at Glacier Point, Mariposa Grove, 
Hetch Hetchy or Tuolumne Meadows are required to submit weekly reports. 
For details in this matter see specific instructions for Ranger Natural
ists on outpost duty in this manual. Each of the succeeding chapters 
gives details as to what is expected of Ranger Naturalists, as well 
as instruction as to how to proceed. Every staff member is held 
responsible for the directions outlined. 

(c) Museum Librarian. 

The Yosemite Museum Library is open daily 
from 6:00 until 5:00. Books belonging to the Yosemite Museum 
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are net loaned, but visitors are given free access to those 
volumes or. the shelves of the reading room. The Mather re
search library of Californians and rare natural history 
material is not open to the public, but access to the 
collection may be granted if the librarian accompanies the 
visitor. The librarian is responsible for the safe keeping 
of the museum volumes and the books belonging to the I'ariposa 
County Library, which is housed in the museum library. In 
addition to regulating the use of the library material, this 
staff member will aid visitors in procuring information for which 
they may ask, and, in general, maintain an information desk in the 
library. The Librarian will take charge of processing all new 
library accessions « 
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(C) Reports and Written Records 

(1) General 

The importance of written reports and records 
cannot be over-emphasized. Owing to the constantly changing 
personnel of the Educational Division, necessitated by the sudden 
expansion of activities during the three months of the summer 
season, permanent records are absolutely necessury. This was the 
main reason for the preparation of this manual of written standard-
practice instructions. 

Each man in the educational organization will be expected to 
develop new and interesting material during his summer in Yosemite 
and to leave this material in such form that it can be referred to 
and used during following years. 

Importance is also placed upon the keeping of accurate per
sonal daily records. Each individual is required to keep a daily 
journal or diary of his activities and is expected to record 
therein, or in a special field note-book, the scientific facts 
observed by him in the field. 

Remember that the main purpose of your reports is not to 
"check up" on your personal activities but rather to summarize 
the results you have accomplished; whenever possible, present 
a tabular summary where it will at once meet the eye of the per
son who, even casually, glances at it. As a guide to the prepara
tion of reports there is given herewith a summary of the written 
reports and records to be prepared by members of the educational 
staff. Following this will be found sample report forms and 
detailed instructions for the preparation of individual reports. 

All reports, except those on specially printed forms, will 
be submitted on regulation government letter-size stationery 
(size 8" x 10-l/2"). Duplicate copies of all reports must be 
kept on file by the reporting officer. Hisycomplete file will 
be turned in to his immediate superior at the termination of 
service. 
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I I I (C) 

(2) Reports and Records Required 

(a) Park Naturalist 

1. Reports 
a. Weekly report to Superintendent of 

educational operations and per
sonal activities 

b. Monthly report to Superintendent 
and Chief Naturalist 

o. Seasonal report to Superintendent 
and Chief Naturalist on summer 
activities 

d. Annual report 

2. Records 

a. Daily diary 
b. Schedule of duties for staff members 
c. Records of the YoSemite Natural 

History Association 
d. Compilation of staff lecture book 
e. Field notes on wild life observa

tions . 
f. File of addresses of v i s i t ing 

scientists and prospective doners 

3. Publications 

a. Editing and writing for "Yosemite 
Nature Notes", and special bulletins 

b. Assembling and editing data for 
Ranger Naturalist Manuals. 

(b) Assistant Park Naturalist - Administrative 
Assistant 

1. Reports 

a. Weekly compilation of total numbers 
of visitors served 

b. Weekly report on literature sold 
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2* Records 

a. Daily diary 
b# Field notes on wild life observations 
c. Maintenance of record of visitors 

served. 

3. Publications 

a. "Yosemite Nature Notes". Write, and 
have all staff members write one 
article each week; these to be 
edited and transmitted to the Park 
Naturalist. 

b. Articles for Information Manual. 

(c) Assistant Park Naturalist - Museum Preparator 

1. Reports 

a. Weekly report of activities 

2. Records 

a. Daily diary 
b. Museum accessions record 

c. Field notes on wild life observations 

3. Publications 

a. Articles for "Yosemite Nature Notes" 
b. Articles for Information Manual 

(d) Director, Yosemite School of Field Natural 

History 

1. Reports 

a. Weekly resume of school activities 

b. Report on work of seven weeks session 

2. Records 

a. Compilation of all instruction given 
the class 

b. Field notes on wild life observations 
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I I I (C) (2) (d) 

3 . Publications 

a. Weekly a r t i c l e s for "Yosemite 
Nature Notes" 

b. Articles for Information Manual 

(3) Forms for P.eports: 

(a) Form "A" - Summary of Educational Activities 

(b) Form "B" - Detailed report of services 
rendered. Accompanies all reports sub
mitted. 

(c) Form "G" - Detailed report of publications 
sold. Accompanies all reports submitted. 

(d) Outline of Park Naturalist's report. 
Form for weekly, monthly, seasonal and 
annual report. 

(Report forms follow) 
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SUMMARY OF EDUCATIONAL ACTIVITIES 

Station or Park 

week 
For month ending 

season 
19 

f 
! ! 
1 Place 

i 
4 1 
I 1 
1 
1 j 

i 

» I 

1 
Totals 

J 

1 
Field Trips < 
No. 

4 

Att. 
Lectures (Museum 
No. 

i 

1 

i 

Att. Att. . 

i 

Publications 
Distributed 
No. . j Sales 

• 

• 

) 
1 

Total 
Persons 
Served 

i 

! 

Submitted 

General Memoranda 

, 19 Signed 

Title 
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REPORT OF RANGER NATURALIST 

Week ,. 
Month e n d i n& , 19 

Station 

From Name of Trip 
Field Trips Lectures 
1 Attendancei Att. 

jfe&^gfesIsB B 

ii 3 

: 4 

T A B U L A R S U M M A R Y i 
t —I

 = 1 1 1 1 
Field Trips | . Starting from j ( j Totals! 
Location 1 , 1 

[, , , , No., . - At t . ,—Nxu-Att. -Noa .1. Attu. Nxu,. At t . . 

j j 1 j 

1 1 J j 1 Z Z J 

r i ~ r i < 
Totals ; 

iS 1 r 1 1 1 - 4 i-
Lectures | 
Locat ion j j i H—H I :r ^ — ~ J — — — j 

Totals j 

Grand Total Served j [j 
Submitted 19 

Ranger Naturalist. 
Keep duplicates. If this is a WEEKLY report, 1 to 7 are days. Submit in 
duplicate to Park Naturalist each Sunday morning. If this is a MONTHLY re
port, 1 to 5 are weeks. Send to Park Naturalist on 1st day of following 
month. Prepare last monthly report on day of termination of service. 

i r 

| Day 
J or 
ilizeskL. 1 

2 

5 

6 

7 

I 

Place of I 
Lecture jj 
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SUMMAFJ OF SALE OF PUBLICATIONS 

Week 
Month 
Year " 

,19 

P u b l i c a t i o n 
(Government) 

Rules & Regulat ions -Free 
Motor i s t s Guide Map -Free 
Glimpses of Nat .Parks-Free 
P o r t f o l i o 1.00 
Secre t of Big Trees .05 
Fo re s t s of Y osemite .10 
Top.Map.Yos.Nat.Park .25 
Map Yosemite Valley .10 
Panoramic View, Yos. .25 

Total Government 
P u b l i c a t i o n 

( P r i v a t e ) 
Yos. Nat. Notes .20 
Big Trees Specia l .25 
High S i e r r a Camps Free 
Mining Excitements .50 
Place Names, Cloth 5.00 
Place Names, Paper 2.00 
Animal Life 7.50 

Tfffef1 Misc . 

GRAND TOTAL 

Jo. 

S i T A T I O N Tota l s 
l 

Recpts :No. 
! 

I 
i 
j , 

i 

i 

L 1 

, j 

i ; 
Recpts N c i Recpts 

i 

! 
t 

1 
! i 
i 

I 

1 

1 

I 
i 
i — 

No. Recpts 
! 

r • • 
— 

1 ! 
i 1 ! 

L- 4 1 1 1 -t •• 
! 

i i 1 
i 

i 

1 

i 
i 

1 

S T A T E M E N T O F F U N D S 

Submitted IS 

Name-

Title" 

Government : Non-Government: Total :Cash 
' :No.: Value : No. : Value ;Ho.:Value: 

On hand beginning cT" period" : : : : ' : 
Received during period : : t : : : 
Total handled during period: : : : : ~ ' 
On hand end of period : : : r : 
Remitted during period : : : : : ' 
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PARK NATURALISTS' REPORT 

I - Current Operation 

(A) Summary of current operation for entire 

Park (on Form "A") 

(B) Summary of sale of publications (On Form "C") 

II * Permanent Projects 

(A) Information service rendered 

(3) Publications produced 

(C) Exhibits 

(1) Yosemite Museum (installations, 

accessions, etc.) 

(2) Museum Outposts (installations, etc.) 

(3) Exhibits in place •» Field Exhibits 
(a) Wildflower gardens 
(b) Arboretum 
(c) Wild Life Study aieas 
(d) Animals in captivity 
(e) Fish Hatchery and Aquarium 
(f) Nature Trails and exhibits in place 

(4) Miscellaneous Exhibits 

(a) Cut flower exhibits 

(b) Labeling of table flowers 

(D) Field Trips 

(E) Lectures 

(F) Y osemite School of Field Natural History 

(G) University courses offered in the park 

(H) Research 

(i) Miscellaneous 
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