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F O R E W O R D 

This is the first of a series of reports dealing with the vertebrate 
fauna of the national parks to be prepared in the Branch of Educa­
tion and Research of the National Park Service, Department of the 
Interior. 

I n addition to treating of the vertebrate natural history of the 
parks still requiring basic surveys, the reports will cover research 
in one branch of the science that is the very foundation upon which 
the National Park Service is built, namely, the preservation of 
the native values of wilderness life. For it is this ideal above 
all else which differentiates this service from its sister services in 
government. 

The rescue of this prized heritage of the American people has 
created unique problems in road construction, landscape architecture, 
education, and administration, but in no field are the complications 
deeper and their solutions more obscure than in conservation of the 
wild-life resources. The parks' faunas have been extremely sensitive 
to the influences of civilization. The present paper details the con­
clusions of a general investigation of the vertebrate life of the 
national parks with emphasis on these human relationships. 

Acknowledgement is made to those who have fostered the prelim­
inary survey. From its initiation, the project has been under the 
personal guidance of Director Horace M. Albright, of the National 
Park Service. Without his constant support and the ready help of 
his assistants, a survey of such comprehensive character would have 
been impossible. Since Assistant Director Harold C. Bryant as­
sumed his post in 1930, he has greatly assisted the progress of the 
work. Senior Park Naturalist Ansel F . Hall facilitated the office 
organization in many ways. 

Dr. Carl P . Russell, field naturalist, was instrumental in the orig­
inal conception of the idea and has both inspired and advised the 
survey all along the way. Dr. Joseph Grinnell and his coworkers 
in the Museum of Vertebrate Zoology, University of California, have 
graciously placed their facilities and advice at our disposal. 
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APPROACH TO WILD-LIFE ADMINISTRATION 

The national parks of the United States began by rescuing from 
the immediate dangers of private exploitation certain areas which 
were climax examples of Nature's scenic achievements. 

With rapid expansion of frontiers to the end that European 
culture not only replaced that of the red man but actually altered 
the physical appearance of his environment, the national parks were 
quickly projected into a larger sphere of purpose. This involved 
a magnificent conception. The American people intrusted the Na­
tional Park Service with the preservation of characteristic portions 
of our country as it was seen by Boone and La Salle, by Coronado, 
and by Lewis and Clark. This was primitive America, and it was 
to be kept for the observation of the recreation-seeking public and 
scientists of to-day, and their descendants in the generations of 
to-morrow. 

PLACE OF WILD LIFE IN AMERICA'S CIVILIZATION 

Throughout the new land, the wild-life resources were a vital 
necessity to the explorer. He penetrated the wilderness for fur. 
This was the first great crop to be harvested. Wherever he went, 
he depended upon the game for his very existence. So it was in­
evitable that the history and tradition of our national life should 
be replete with references to the animals that occurred so profusely. 
Emblematically, we live among these birds and animals to-day. 
Witness the eagle and the buffalo of our coins, the antlered emblems 
of fraternal orders, the wild creature.? depicted on State flags and 
seals. Daily speech bristles with descriptive words based on con­
cepts of these animals and their habits. 

Yet many species continue to exist in the living state only as small 
remnants hidden away in the wildest corners of the country, remote 
from the perils of human contact. Others have persisted through 
their ability to escape greedy human eyes. With the alteration 
of their habits to meet the rigors of civilization, many of them 
are no longer to be observed in their primitive state. 

To all of this the national parks present one of the outstanding 
exceptions. In them, the carnivores classed as predatory find their 

l 



2 FAUNA OF THE NATIONAL PARKS OF THE UNITED STATES 

only sure haven. Fur-bearers and game have benefit of partial pro­
tection elsewhere, but in the parks alone are they given opportunity 
to forget that man is the implacable enemy of their kind, so that 
they lose their fear and submit to close scrutiny. 

The national parks owe much of their unique charm to the un­
usual opportunities they afford for observing animals amid the 
intimacies of wild settings in which even the observers feel them­
selves a part. I t is one of the causes contributing to their con­
stantly increasing popularity. The thrill of being in the same 
meadow with an elk, no fence or bar between, reaches everyone, 
young or old. Without the scurry and scratch of a chipmunk along 
the bark or the call of a jay and the flash of its blue, the high moun­
tain and the deep gorge would be cold, dead indeed. The visitor 
would not linger long after his first comprehensive gaze at awesome 
scenery if the vista did not include the intimate details of those 
living things, the plants, the animals that live on them, and the 
animals that live on those animals. 

Appreciation of the importance that the wild life commands 
among the resources of the national parks rests upon comprehen­
sion of the important points developed above. 

In logical sequence, these points are: 

1. Tha t the wild life of America exists in the consciousness of the people as 
a vital pa r t of their nat ional heritage. 

2. Tha t in its appointed task of preserving characterist ic examples of primi­
tive America, the National Pa rk Service faces an especially important responsi­
bility for the conservation of wild life. This is emphasized by the wholesale 
destruction which has decimated the fauna in nearly every p a r t of the land 
outside of the park areas. 

3. Tha t the observation of animals in the wild s ta te contributes so much to 
the enjoyment derived by visitors tha t th is is becoming a park a t t ract ion of 
steadily increasing rank. 

CONSERVATION OF THE WILD-LIFE RESOURCES OF THE PARKS 

Recognition of these factors by those entrusted with the care of 
the parks led to intensification of the protective function until 
vandalism was wiped out, while poaching has been reduced to a 
minimum in all but a few parks where it, too, will be eliminated as 
conditions grow more favorable. But this part of conservation has 
not been enough. The need to supplement protection with more 
constructive wild-life management has become manifest with a 
steady increase of problems both as to number and intensity. 

An early example of classic note is the bison of Yellowstone. The 
necessity of saving the bison left no alternative to intensive manage­
ment. No one questioned the sacrifice of policy involved in the 
maintenance of the herd in a state that was only semiwild. I t 
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FIGURE 1.—American cadger, one of the fur-bearers tha t is losing its fear of man 
in the nat ional parks. Photograph taken June 25, 1930, near Lamar River, 
Yellowstone. Wild Life Survey No. 699 

FIGURE 2.—Long-crested jay looks out over the Grand Canyon rim. " Without . . . 
the call of a jay and the flash of i ts blue, the high mountain and the deep 
gorge would be cold, dead indeed." Photograph taken October 30, 1930, a t 
El Tovar, Grand Canyon. Wild Life Survey No. 1901 
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FIGL'EK 3.—American bison frequent a lake-bottom wallow. Management was 
necessary to preserve this member of the park fauna. Photograph taken 
September 17, 1929, Lamar Valley, Yellowstone. Wild Life Survey No. 415 

The conclusion was unavoidable. Protection, far from being the 
magic touch which healed all wounds, was unconsciously just the 
first step on a long road winding through years of endeavor toward 
a goal too far to reach, yet always shining ahead as a magnificent 
ideal. This objective is to restore and perpetuate the fauna in its 
pristine state by combating the harmful effects of human influence. 

The park faunas face immediate danger of losing their original 
character and composition unless the tide can be turned. The vital 
significance of wild life to the whole national-park idea emphasizes 
the necessity for prompt action. The logical course is a program of 

1 The Extermination of the American Bison, with a Sketch of its Discovery and Life 
History, by Hornaday, William T. Report of United States National Museum, 1887, 
pp. 369-548. 
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was either that or lose the great buffalo to this country except as 
Exhibit A in a zoological garden.1 Still, this case was an exception, 
and no one even for a moment considered that it established a prec­
edent for dealing with other species. 

The policy of noninterference with wild life became more and 
more deeply intrenched. Protection would do the rest. Neverthe­
less, time proved that management of some sort would have to be 
invoked to save certain situations, especially as the parks were 
opened to thousands of visitors, causing a flood of fresh 
complications. 
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complete investigation, to be followed by appropriate administrative 
action. 

The unique feature of the case is that perpetuation of natural 
conditions will have to be forever reconciled with the presence of 
large numbers of people on the scene, a seeming anomaly. A situa­
tion of parallel circumstance has never existed before. Therefore, 
the solution can not be sought in precedent. I t will challenge the 
conscientious and patient determination of biological engineers.2 

And because of the nature of the task, it is inherently an inside job. 
Constancy to the objective can be made a certainty only by employ­
ment of a staff whose members are of the Service, conversant with its 
policies, and imbued with a devotion to its ideals. 

HISTORY AND PROGRAM OF THE SURVEY 

During service with the educational department in Yosemite 
National Park in 1928 and 1929, thoughts of this trend led one of the 
writers to the hope that something might be done towards concen­
trating greater interest on the fundamental aspects of wild-life ad­
ministration throughout the national-park system. In collaboration 
with another of the co-authors, the general outline for a preliminary 
investigation was developed. Having received the sanction of the 
director, the idea then assumed concrete form under his guidance, 
becoming at once the Preliminary Wild Life Survey, with head­
quarters at Berkeley, California. 

Personnel included Joseph S. Dixon, economic mammalogist; 
George M. Wright, scientific aide in the National Park Service; 
Ben H. Thompson, research associate; and Mrs. George Pease, secre­
tary. All expense of the survey, inclusive of office, field, and salaries, 
was met with private funds until July 1, 1931. Since then it has 
been supported about equally from public appropriation and private 
contribution. 

Stated objectives were: 

1. To focus at tention upon the need for a well-defined wild-life policy of the 
National Pa rk Service, including the extension of the protective function to 
embody a definitely constructive program. 

2. To assist park superintendents in dealing with the urgent animal problems 
immediately confronting them. 

3. To present a report which would delineate the existing s ta tus of wild 
life in the parks, analyze unsatisfactory conditions, and outline a proposed 
plan for the orderly development of wild-life management. 

The present paper is intended to fulfill the third objective. In 
the meantime certain results have been attained toward the accom­
plishment of the first and second purposes and may be mentioned 
briefly here. 

2 A designation applied by Dr. Alexander Ruthven and others to workers in this field. 
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Through the existence of a group actively functioning in the field, 
the director was provided with arguments and data and with a living 
organization for which he could solicit support to assure perpetua­
tion. This has facilitated the securing of one permanent position 
of field naturalist and appropriations to cover the field expenses 
of the staff. Office quarters were provided in conjunction with field 
offices of the Branch of Research and Education of the National 
Park Service in Hilgard Hall, University of California, Berkeley, 
Calif. Thus the foundations of a wild-life organization as a con­
tinuing function of the Service have already been laid. 

The photographic collection, numbering 2,523 negatives and ac­
companied by prints all filed and indexed in readily available form, 
is proving useful to the educational program. Though its prime 
purpose is for scientific record, the service rendered in this other 
field increases its value measurably. 

Field notes on 279 species of birds and mammals have been sys­
tematically recorded. In part they have provided data for the 
report, but the whole of them remains an important reservoir of 
classified information for the intensive biological studies which 
should follow the first general investigation. 

Nevertheless, throughout the preliminary survey, fixity to the 
main purpose of obtaining a perspective of the problem in its en­
tirety has been the paramount consideration. Consequently, the 
search focused on the general trends in the status of animal life, 
with particular regard to the motivating factors. If a finger can 
be placed on the mainsprings of disorder, there is hope of discover­
ing solutions that will be adequate in result. Meeting existing diffi­
culties with superficial cures might be temporarily expedient and, 
in cases of emergency, necessary, but if continued would build up a 
costly patchwork that must eventually give out. I t would be analo­
gous to placing a catch-basin under a gradually growing leak in a 
trough and then trying to keep the trough replenished by pouring 
the water back in. The task mounts constantly and failure is the 
inevitable outcome. The only hope rests in restoration of the origi­
nal vessel to wholeness. And so it is with the wild life of the parks. 
Unless the sources of disruption can be traced and eradicated, the 
wild life will ebb away to the level occupied by the fauna of the 
country at large. Admitting the magnitude of the task, it still 
seems worth the undertaking, for failure here means failure to main­
tain a characteristic of the national parks that must continue to exist 
if they are to preserve their distinguishing attribute. Such failure 
would be a blow injuring the very heart of the national-park system. 

The field studies were conducted in accordance with this point of 
view. Findings as presented in this report are calculated to lay a 
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foundation of approach and practice useful in dealing with wild-life 
problems of all categories wherever or whenever they may occur, 
rather than to stand as an enumeration of a lengthy list of individ­
ual problems without correlation. However, numerous examples 
have been given detailed treatment in the development of the argu­
ments, and in a separate section all problems met with in each area 
have been enumerated in order to record for future reference the 
situations obtaining in the parks at the time of the investigation, as 
seen by the field party. 

In the following pages the technique developed for the prelimi­
nary survey is detailed for the benefit of others who may undertake 
similar projects and for the usefulness it will have as a skeletal out­
line for the intensive studies in each park later on. Further, this 
account of the methods employed will facilitate a critical evaluation 
of the results. 



METHODS 
ADAPTED TO FAUNAL INVESTIGATIONS 

IN NATIONAL PARKS 

When the survey party went into the field in May, 1930, its mem­
bers purposely had not formulated an outline of procedure in 
advance. Preparations were confined to assembling the necessities 
for living in the open under a variety of conditions and the para­
phernalia for making observations and recording data. The essen-

FIGUKE 4.—A high-mountain glade, soon to be converted into a camp ground. 
" How could the animal life he conserved under natura l conditions and still 
contribute fully to the enjoyment of the people?" Photograph taken October 4, 
1030, near Shadow Lake, Mount Rainier. Wild Life Survey No. 1327 

tials consisted of a sturdy field car, camp goods, photographic sup­
plies, collecting kit, and a few standard reference books. 

I t had been previously agreed that an independent procedure, 
that is, one guided by no former experience or prejudice, should be 
developed from knowledge gained on the ground. If the findings 
were to have even a fair chance of being unbiased, there must be 
freedom from any jireconceived method of survey. I t was believed 
that this approach would favor the development of the technique 
best suited to the problem. 

8 
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the object of all subsequent work will be to study the changes which 
have occurred in the meantime and to restore or maintain, as the 
case may be, the f aunal part of this early picture. 

The second step is to study the history of the area under man's 
dominance. This serves to reveal the causes for the present mal­
adjustment of many species. Roots of existing conditions are often 
buried deep in the past, and before they can be understood and cor­
rected these roots must be dug out. 

The third step is so obvious that it requires little comment. I t 
involves a complete survey of the vertebrate life as it exists in the 
park at present, inclusive of systematics, life history, and ecology, 
with a complete treatment of man as one of the environmental 
factors. 

The fourth step is to draw up an initial broad management plan 
that will guide wild-life administration towards the general objec­
tive, which is to approach as nearly as possible the picture set up in 
the first step. This plan should be elastic and must be subjected 
to constant revision on the basis of future studies or it will soon 
become obsolete. 

Thus, in any park, the determination of original conditions will 
provide the goal of management. Study of the historical past and 
of present circumstances will provide the working data upon which 
the management plan of the future can be built. 

THE PRIMITIVE WILD-LIFE PICTURE 

I t is true that flora and fauna and even geography itself have been 
in a state of flux since the continents first rose from the sea, and in 
this sense there is no one wild-life picture which can be called the 
original one. Nevertheless, practical considerations determine one 
point in time which satisfies wild-life-survey requirements as re­
gards a particular area. This is the period between the arrival of 
the first whites and the entrenchment of civilization in that vicinity. 
We can know little of the other pictures that preceded this period 
and violent changes occurred immediately afterward. Consider this 
from another viewpoint. The rate of alteration in the faunal struc­
ture has been so rapid since, and relatively so slow before, the intro­
duction of European culture that the situation which obtained on 
the arrival of the settlers may well be considered as representing the 
original or primitive condition that it is desired to maintain. 

When it comes to defining the original status of each animal in a 
region, allowance must be made for cyclical fluctuations in animal 
populations. In some species the high and low ebbs in density per 
unit area may be extreme even under normal conditions. However, 
this occurs more noticeably in the smaller forms with a high birth 
rate. 
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xVlong with learning what species comprised the fauna of the area, 
what the abundance of each was, and what range was occupied at 
each season, as much information as possible should be assembled 
on the vegetative cover. Where the plant life has changed as to com-

FIGUKE 5.—Maria, last of the Yosemites, told the party about early wild-life con­
ditions in the valley. The records of first-hand observations are important and 
should be sought before it is too late. Photograph taken July 7, 1929, Yosemite. 
Wild Life Survey No. 324 

position and distribution, it would be fruitless to hope that the ani­
mal life could remain the same. 

Obstacles to reconstructing the primitive picture are great in any 
instance, but they increase in places where the pioneer period dates 
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very far back. The material evidence was largely perishable and 
may have been completely destroyed. Accounts that have passed 
from mouth to mouth are likely to be worse than useless. People 
who left any written record were few, and of these still fewer could 
be counted reliable observers. 

Yet every small fragment of fact that can be sifted out and added 
to the mosaic is of value and will become much more so all the time. 
Because the chance of completing these early pictures grows less 
each year, this part of the survey should be undertaken immediately 
and pushed as rapidly as possible. I n the West some of the pioneers 
who first saw the regions that are now national parks are living, so 
that first-hand statements can still be secured. The record of primi­
tive conditions should be carefully substantiated as it is drawn up. 
The park museums are the proper repositories for accumulated 
evidence. 

Old game trails, salt licks, and wallows tell a story that can be 
recorded photographically. Shed antlers and old horns, as well as 
other skeletal remains, give clues to the type of habitat occupied 
under natural conditions and to the original range of species which 
may have been extirpated since or forced to change their haunts.3 

Evidence of this sort should be photographed in place, and both 
specimens and pictures placed in the local museum. 

References to animal life in early writings should be treated in the 
same way.* Where the original letter or document can not be secured, 
photostatic copies, accompanied by full data on the source, will serve 
very well. Pertinent material may be gleaned from newspapers, 
periodicals, scientific reports, travel accounts, and even from historical 
fiction built around frontier life. In this connection, maps, paintings 
and drawings by both white men and Indians should not be over­
looked. Just as with the restoration of Williamsburg, the search for 
clues to the restoration of the early picture may lead almost anywhere, 
not excepting the Old World. 

HISTORY OF FAUNA UNDER MAN'S INFLUENCE 

This second step of a wild-life survey might be likened to making 
a moving picture as compared to the first step just discussed, which 
is more like assembling the elements of a still picture. The primitive 
picture melted into a rapidly changing scene when people came in 
numbers. The historical study will discover the new influences at 
work on the fauna and some of the results. 

3 Mammal Remains from Two Prehistoric Village Sites in New Mexico and Arizona, by 
Lyon, Marcus Ward, Jr., Proc. U. S. Nat. Mus., vol. 31, 1907, pp. 617-619. 

4 U. S. Geological Survey of Montana, Idaho, Wyoming, and Utah, 1872, by Hayden, 
F. V., 1873. 
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FiGLTtE 6.—Claw marks on trees may tell the story of hears t ha t have since disap­
peared. I 'hotograph taken a t Tower Falls Ranger Station, Yellowstone, July I I , 
1931. Wild Life Survey No. 1929 

128231°—33—2 
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This study has two parts. Tracing the story since the date of the 
creation of the park is relatively much the easier part. Superinten­
dents' reports provide a continuous record. Animals and birds of a 
park are under constant observation by members of the administra­
tive staff. Scientists have used parks for research laboratories and 
published their findings. Such complete studies as Animal Life in 
the Yosemite5 and Vertebrate Natural History of the Lassen Peak 
Region ° are of invaluable assistance here. 

The more difficult part of the historical study is to trace the factors 
affecting the fauna of the area backwards from the time it was made 
a park to the days of its discovery and exploration. Yet this is 

FIGUKE 7.—Ranches preempted valley bottoms which were critical areas for game 
in winter. Photograph taken June 26, 1031, in Beaver Park, Rocky Mountain. 
Wild Life Survey No. 1845 

likely to be the most important period, for the influences most 
inimical to wild life held their greatest sway then. The history and 
effects of these early influences must be sought out if the present 
status of the vertebrates is to be really understood. 

The several major occupations of man in wresting a living from 
the new land have each left an imprint on the fauna. Where the 
activity was trapping and hunting, especially market hunting, the 
effect was soon apparent. Other pursuits, such as cattle raising and 

c Animal Life in the Yosemite, by Grinnell, Joseph, and Storer, Tracy I. University of 
California Press, Berkeley, Calif., 1924. 

0 Vertebrate Natural History of a Section of Northern California Through the Lassen 
Peak Region, by Grinnell, Joseph, Dixon, Joseph, and Linsdale, Jean M. University of 
California Press, Berkeley, Calif., 1930, pp. 85-86. 
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FIGUEE 8.—Near many porks, forest cover is being removed bodily and the fauna 
must change in consequence. Photograph taken September 17, 1931, a t White 
Elver entrance of Mount Rainier. Wild Life Survey No. 1847 
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farming, had influences which were not always so conspicuous, but 
the ultimate harm done may have been even greater. The impov­
erishment of the range by domestic stock has had an almost incal­
culable effect upon the native life. I t was most obvious on the game, 
but, of course, the predators were involved in turn, and so on. As 
is always the case with Nature's ecologic structure, the disturbance 
of one species has repercussions the end of which we are as yet unable 
to see or predict. I t would be hard to find any form of wild life 
that was not in some way affected by stock on the range. Agri­
culture caused many changes. Irrigation destroyed certain animal-
plant communities, replacing them with others. Ranches pre­
empted valley bottoms which were critical areas for the game 
populations of entire mountain areas in severe winters, thus threat­
ening their complete annihilation. Cultivated crops favored the 
enormous increase of certain rodents over the normal numbers for 
wild land. Accidentally and intentionally, the farmers introduced 
exotics. Railroads and logging operations likewise had their share 
in the changes that took place. Game ranges were divided. The 
fire element was magnified. Forest cover was removed bodily. 

In studying the history of the areas in relation to the effect upon 
wild life, it is helpful to group the influences by the different phases 
of human activity which caused them. In doing this, faunal fluc­
tuations not traceable to civilization must not be overlooked. 

Methods for this second step of the survey are much the same as 
would be invoked for the first step, and so do not need to be discussed 
separately here. But the difficulties are less in proportion that 
there is much more material to draw upon. 

SURVEY OF PRESENT STATUS OF VERTEBRATE LIFE 

Though this step is a more satisfactory one to undertake than the 
first two in that it is clean-cut with all materials at hand, it is also 
the most exacting as to thoroughness of the results required. 

First a complete study skin collection for the area should be made 
and housed in the park museum. Large series of skins are not nec­
essary, but each species should be represented in all seasonal and 
developmental phases. 

The life history of each species should be worked out for that 
area. I t is not sufficient to have reference to the behavior of a closely 
related form or even the same form in another distant locality. 
Needless to say, the life-history studies would not approach com­
pletion for many years, even though systematic studies were institu­
ted immediately. 


