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EPFWTS OF m O  ON DESERT WATER S_UPPLIXS 

Richard A. Weaver 
Game Manager I 

Introduction: 

It is  the purpose of t h i s  paper to describe the effects of the 
wild or  feral burro on desert water supplies, particularly a s  they 
relate to  wildlife, and as observed i n  California's southeastern 
desert area by the water developent crew of California's Departanent 
of Fish and Game. 

The many other aspects of the burro-wildlife relstionship6, such 
as over-gram, plant succession, erosion and incompatabilfty, will 
not be dealt w i t h  a t  length here, 

It i s  generally f e l t  Wt, on its range, the ferrrl b m  cnmpetes 
w i t h  the native game species such as bighorn sheep, deer and quail, 
and w i t h  the introduced chulcar partridge, The burro's effect on 
desert water supplies can be genera.lized in three categories--total 
usurpation, physical destruction, and nuissnce habits, 

Usurpation : 

Burro can and do totally usurp & water supplies. I?&tural and 
artificial  tanks that  depend on rainfall t o  replenish their water 
supply have been drained dry by burro, leaving no water for  other 
an%&Ls, A t  small seeps and springs, burro will use-the to ta l  water 
supply as  f a s t  as  it becomes available, 

The burro i s  a large animal and uses proportionately more water 
than the game species use. The burro i s  more dependent on water than 
are many of t h e  native game species. I have never found evidence of 
the burro ranging more than eight miles from a source of water, The 
burro i s  the dominant creature on most o'f his ranges, and the competi- 
tion for water in areas 

Physical destruction: 

of limited supply i s  acute, 

The burro's hooves 
capable of destroying a 
miners and other desert 
has not occurred on any 
to date. Such pipeline 

are formidable weapons and effective tools, 
water supply by breaking pipelines. Ranchers, 
residents have experienced this .-although it 
Department of Fish and Game water developent 
destruction usually occurs where the pipe is 

exposed rather than buried. A t  a small leak, where they are unable 
t o  water, the burros apparently w i l l  paw a t  the pipe so relentlessly 
that  they eventually break the pipeline a t  a coupling. They are 
reported capable of breaking new steel  pipe of two inches or  more 
i n  diameter. 



Cement and masonry pools constructed by the department t o  accumulate 
developed spring water have been destroyed i n  the same manner. When the 
stored water i s  depleted the t h i r s t y  burro, trying t o  get  more, keeps 
s tr iking with i t s  f ront  hooves un t i l  the basin breaks out. This usually 
occurs a t  remote s i t e s  where materials have had t o  be back-packed in,  where 
it was impossible to find good aggregate, and the resulting structures 
have no t  3een s t r o r " ~  ciaow +a "n%tfiS-d ?ihe bwrml p??g. Water 
developments where salvage metal containers were substituted fo r  cement 
have a lso  been destroyed by burros. 

A t  some remote water developnents de t r i tus  accumulates i n  canyon 
bottoms from. heavy burro t ra f f ic ,  choking diversions b u i l t  to protect 
dewlopents ,  with the resul t  that storm water, s i l t  and debris has 
buried the development, This requires repeated maintenance. 

In some instances the trampling of burros making heavy uae of a 
spring may reduce o r  en t i re ly  'stop the  flow of water. This so compacts 
the earth tha t  water i s  unable to emerge or i s  pa r t i a l ly  dammed. Our 
development crew has found tha t  when t h i s  compacted earth i s  picked 
through t o  the  rock formation from which the water i s  coming, an in- 
creased flow usually resul t s ,  

In all fairness  t o  the burro, he frequently uses h i s  hooves t o  
uncover water by pwing out large holes, sometimes several f e e t  deep. 
This may occur i n  a sand or  gravel- fil led natural tank. The resul t  
i s  water available t o  other forms of l ive,  e i ther  un t i l  it disappears 
from use and evaporation or  until a storm f i l l s  the hole again. 

A s  an example of what burros can do with t h e i r  hooves (though i n  
this case it nei ther  increased nor destroyed the water supply), we have 
seen a spot three f e e t  i n  diameter -that was pawed out of hard rock a t  
a seep tha t  w a s  too smal l  to  supply t h e i r  needs. Over a long period 
of years the i r  re lent less  pawing had worn a concave semi-circle i n  
the rock. 

Nuisance habits: 

One of the strongest objections to  the burro stems from the i r  
habit of fouling the water. Some water becomes extremely befouled 
with an accumulation of burro excreta. This i s  serious a t  tanks and 
s m a l l  seeps tha t  do not clean themselves as would a running stream. 
The pollution and stench become so strong tha t  other animals ei ther  
leave the area o r  use the polluted water only as  a l a s t  resort .  Con- 
tinued trampling and pawing keeps these polluted sources roiled. Where 
burro are  eliminated, these extreme conditions clear  up and the water 
becomes useable again. 

One of the ranchers1 strongest objections t o  the burro i s  the i r  
monopolizing of water s i t e s ,  keeping stock and wildl i fe  away. For 
hours a t  a time they l o i t e r  around the s i t e ,  standing i n  the water 
i f  possible. Ranchers claim tha t  calves, trying to  water, have been 
kicked and trampled t o  death by burros. Even though the bighorn and 
other animals may not be kicked t o  death, the deprivation of the i r  
v i t a l  water supply surely takes i t s  t o l l .  





EFFEXTS OF WILD BURROS ON BIGHORN 
IN 

DEATH VALLEY NATIONAL MONUMENT 

Lowell Sumner 
Regional Research Biologist 

When a severely limited environment i s  invaded by a large, non-native 
animal with a f a i r l y  high breeding potential  and no natural enemies, new 
pressures on the environment a re  inevitable. Sane native plants and ani- 
mals give ground. Such an invader i s  the wild burro of Death ~ a l l G ,  a 
region where the severe l i a i t a t ions  of food and water are self-evident, 

The theoretical multiplication r a t e  of e pair  of wild burros can be 
calculated: Assuming tha t  under extremely favorable condi tions the females 
would have a co l t  every year a f t e r  reaching the age of two, and assuming 
(for convenience) that  the i r  productive l i f e  span i s  30 years, then one 
p a i r  of wild burros and the i r  progeny could, a t  the end of 30 years, to ta l  
65,536 wild burros. 

Burros were brought to  Death Valley 100 years ago, and have run wild  
for at l e a s t  40 years. The original  strays must have s t a r t e d  with much 
more than one pair. Obviously, the  burro populations have been curbed by 
some factor. The evidence even indicates some decrease during recent de- 
cades from a peak wild burro population f o r  the southwest as  a whole 
(Mckight, 1958, p. 172). 

Control- by r~oil  would  have had t ~ '  reach-astronm&cal propor tinn's . t o  have 
been a major factor i n  this decline, and there i s  no evidence of this  type 
of control on any'such scale. Evidence of disease as a factor is  wholly' . 
lacking. The most obvious control factars  have been shortages of food and 
water . - Here the evidence is  by no means lacking-i t is  continually duntirig. 

- 
Questions that  now need mare precise answers are: Wba t has been the 

price, i n  terms of impaired watershed protection and desert  ecology, of 
allowing the burro populations t o  reach a peak and then decline through 
self-generated shortages? What native wildl i fe  has declined because of 
these shortages of food and water? 

For a t  l eas t  25 years, biologists have deplored the impoverishnent of 
desert  food and water supplies by wild burros to" the detriment of other 
wildlif  e--par titularly the desert  bighorn. We can summarize their  findings 
here. But we must a lso  acknowledge that  observations on conflicts between 
burros and bighorn so f a r  have been qui te  casual and generalized. The con- 
spicuous lack of detailed knowledge on th i s  subject i s  the basis for  a 
special plea a t  this time for  an organized l i f e  history and ecological 
study of the w i l d  burro-preferably as a cooperative project by various 
wildl i fe  agencies and ins t i tu t ions  represented here. 



Xn Death Valley, observations of wild 
bighorn extend from 1935. to 1959, recorded 
by approximately five..park rangers, a park 

burro a c t i v i t y  versus deser t  
independently over the years 
na tu ra l i s  t, s i x  park biolo- 

i is  ti, and eight  biologis ts  from other ins t i tu t ions  and cooperating agen- 
cies.  Their testimony over t h i s  24-year period has been the same: Where 
the burros have increased markedly, the bighorn have dwindled or  disap- 
peared. On the other hand, places where bighorn s t i l l  come to  drink regu- 
i a r ly ,  and & considerable nrrmbers, seem to  have one thing i n  common: 
they a r e  not  v i s i ted  by wild burros. Other biologis ts  who have made s i m i -  
lar -  observations elsewhere include Russel Grater, John Pusso and Gordon 
Gullion @fcW.ght, p. 172). 

Since about 1941, wild burros have been absent o r  v i r tua l ly  so, from 
a l l  the mountains bordering the e a s t  s ide of Death Valley. These rugged 
ranges comprise the most consis tent ly  dry and barren mountain te r ra in  i n  
the Monknt .  It may be no accident that th i s  very barren, but burro- 
f ree ,  area has yielded higher sheep counts than the much better-watered, 
and more spacious, mountains on the w e s t  side of the Valley. 

We used to be qui te  sure t ha t  the west s ide mountains with t he i r  large 
w i l d  burro populations now contain.;only a f ract ion of the total  sheep popu- 
latfon, despi te  the f a c t  t ha t  those mountains afford a larger and original-  
l y  more favorable sheep habi ta t .  To a degree, t h i s  s t i l l  appears true, but 
since 1955 the discovery i n  the Panamint Range of some important sheep areas 
t h a t  have not ye t  been invaded by burros, such a s  Twin Springs and Black- 
water Spring, has raised our estimates of sheep numbers for  the west side 
to  some extent,  and indicates t ha t  the burros have not  yet  brought about 
such a to t a l l y  lopsided d i s t r i bu t ion  of sheep as had been feared. 

One must be careful not  t o  place a l l  the blame on the wild burro i n  
the many cases where the establishment of mining camps i n  the v ic in i ty  of 
springs once used by bighorn has been an addit ional adverse factor  for  the 
sheep. However, the general pic ture  of burros through their  own a c t i v i t i e s  
displacing bighorn i n  large uninhabited portions of the west side mountains 
seems f a i r l y  well demonstrated by numerous observations made since 1935, of 
which the following provide a sample: 

In the Panamint range - 

Butte Valley: Sheep were reported a s  common pr ior  to 1915 and even 
in to  the ea r ly  30%; by 1935, there were "large herds of burros, no evi- 
dence of sheep," Wild burros continued abundant there from 1935 to 1958, 
when 200-250 were estimated to  be v i s ib l e  from the road during an inter-  
agency inspection by the California Department of Fish and Game, California 
Department of Agriculture, U. S. Fish and Wildlife Service, Bureau of Land 
Management, and National Park Service. Since the 30's, bighorn appear to 
have disappeared from the area en t i re ly .  Impoverishment of edible vegeta- 
tion has been extreme. 

Eagle Spring was i n  use by bighorn i n  1935; i n  1935, i t  was invaded 
by burros and there was no evidence of bighorn. In 1955, Richard Weaver 



. . . . 

Aspi$rt$ north of kingate w i d  WA$ i n  use by both burros and bighorn 
in 1331, .the, respeQtive ,usebeing separated by a roCky o b s ~ u c t i o n  tha t , ,  . 

protected sme water and considerable vegetation fo r  t h e  bighorn. In 1939, 
a cloudburst was found to have r&ed the barr ier  add the vegetation, The 
burro8 bad hill access, arid there was no evidence of bighorn. 

In the Co t tomood tbun ta ins  

Burro and Rest Springs have had heavy and continuous use by burros 
comnencing long before 1935. fn that year, there was still  occasional use 
by bighorn; in 1937, three rams were observed a t  Burro Spring. By 1939, 
the forage was severely depleted but occasional tracks of bighorn were 
s t i l l  observed. Today t h i s  region is one of the c l a s s i c  examples of de- 
nudation by burros. Richard Weaver counted over 60 i n  that drainage i n  
1958. There have been no bighorn observations about the spring for  years. 

Pinyon Spring (about 2-1/2 miles from Wlrro and Best Springs) re- 
ceived some bighorn use i n  1937 i n  s p i t e  of heavy concentrations of bur- 
ros. In 1938 and 1939, there was heavy infestat ion and pollution by bur- 
ros and diminished bighorn use. We believe th%s s i tua t ion  s t i l l  exists. 

Cottonwood Canyon i s  well-watered, but has been heavily browsed and 
trampled by burros and trespass c a t t l e  fo r  more than 50 years. A few 
bighorn inhabit the adjacent rough slopes, and appear t o  feed occasionally 
on the canyon floor;  however, we have no record of sizeable numbers such 
as one would expect i f  the edible vegetation had not been broweed by bur- 
ros i n to  hedge-like Poms, where not  removed altogether. 

The two Dodds Springs and Grapevine Wash have experienced a similar 
history. In 1935, 34 bighorn were counted i n  this well-watered and for- - 
merly well-vegetated area, mostly lambs and yearlings. By 1938, wild 
burros and same c a t t l e  had invaded the area; bighorn sign was scarce 
though s t i l l  present. I n  1939, burros were plent i ful ,  bighorn sign scarce, 
and the vegetation extensively denuded. 'ibis is the s i tua t ion  today. 

What happens when bighorn and wild burros actual ly  meet a t  a spring 
has seldom been observed. Mr. Phil Day, who has prospected and lived for 
about 25 years i n  Death Valley, re la ted  that once when he cautiously ap- 
proached a spring through tall brush t o  catch one of h i s  burros, he saw a 
ram suddenly rush forward and catapul t  i s e l f  against  the r i b s  of the burro, 
which took off a t  a high lope and did not stop for  a long distance. 

Bu t  the outcome of such encounteres is  biologically irrelevant.  Mr. 
Day himself considered burros to be seriously detrimental to bighorn, 
Scarce desert forage and water consumed by herds of burros i s  not recovered 
by the bighorn population because of the coddness of an occasional ram. 



The forezoing emphasis on springs would be misleading i f  i t  gave the 
hpression t'm t the burro-bighorn conf l ic t  is largely confined to water. 
Our observations have been made near water i n  large part because our big- 
horn ceasus work was focused a t  the water holes. ht when bighorn s top 
v i s i t i n g  sprizgs used by burros, much more than water usually i s  involved. 
A s  Mr.  and Ralph Welles have wri t ten (1959, pp. 205-209), "The s ta tus  
of the f e r a l  burros i s  regret tably c lear  and has f ina l ly  fa l len  into proper 
perspective..his e f fec t  on forage, vegetation, wi ld l i fe  i n  general, erosion 
control and waEersheds i s  increasingly and alarmingly clear. Some areas on 
the western slopes (of the Panamint Range) have already been so devastated 
tha t  they will not recover i n  our l ifetime. In some sections of the Arcane 
Meadow area, t'i~ ground and vegetation has the appearance of having been 
harrowed, the grasses and annuals which were not eaten having been pulled up 
by the roots and pawed under." 

Wt 5~0 ,c i f i . c  information do we have on forage competition between bur- 
rows and bi&om? Hardly any. Mr. and Mrs. Welles (1959, pp. 21=22)*Lhave 
recorded 43 bighorn food species for  the Death Valley region, mostly f o r  the 
e a s t  side a t  :he lover elevations. The California Department of Fish and 
Game has compiled information for the Death Valley area showing 13 species 
of forage plants used by w i l d  burros. To this ,  the present writer can add 
possible Sbadscale (Atriplex -sceas), although the presence of cattle in 
a few f ~zs tancss  renders t h i s  additional evidence uncertain. In  any case, 
the meager i~fornaation on wild burro food habits comes from areas that very 
incompletely overlap the habi ta t  where most of the bighorn information for  
Death Valley h3s been obtained. 

Tkee of the bur ro  food plants,  Spiny hop-sage (Gravia d~inosa)  , White 
Buysae- (,I ' l?gs~ria dumosa) , White Burrobrush (Hymenoclea salsola) , are rated 
by the Uelles a s  l igh t ly  used by bighorn. The same would apply to  Shadscale 
(Atridex catlescms) observed by the writer . IIow many f i r s  t-choice bighorn 
food items are  eaten by burros we cannot say. Although circumstantial evi- 
dence points to heavy competition, adequate management and protection of both 
burros and bighorn requires tha t  we replace inference, however skrong, with 
def in i t e  Imowledge. 

This brinss us  again to  the plea made ea r l i e r ,  for  an adequate burro 
researc3 pl-ogr2m. We urgently need to  know-what wild burros e a t  and how 
much, h m  rilc5 they drink and a t  what seasons, how f a r  they can travel from 
water 2.n:l t o  x c h t  extent this l imi t s  the i r  fur ther  distribution. Before we 
can evaluate th-. requirements and magnitude of a management program a n  lands 
occq ied  by both burros and bighorns, we must determine the effective re- 
prodxtior! r a t e  of wild burros, the mortality pat tern and the possibi l i ty  
of any lirnitir.5 pathology, herd t e r r i t o r i e s  and seasonal migration habits,  
the p r inc ipa l  ecological e f fec ts  of wild burros on vegetation, water and 
other ~ : i . l , d l i f ~ ,  and tk most appropriate available methods of bur ro  manage- 
ment ar.2 conlrol .  

All q a n c i e s ,  ins t i tu t ions  and organizations having interests and re- 
sponsibi1it:ies i n  the protection of desert  wildlife and vegetation where 



w i l d  burros occur-and i n  the protection of the wild burro from h i s  own 
eventual self-destruction--have a stake i n  a program of wild burro research. - 
If the agencies gathered here today that are concerned directly or indirect- 
ly with wild burros could pool their efforts ,  each contributing what it  
could to a joint program, our effectiveness i n  managing the neglected, but 
ecologically very important, wild burro would be tremendously increased, and 
the future for both burro and bighorn would be brighter. 

McICnight, Tom L a  

1958 - The Feral Burro in the United States: Distribution and Problems, 
~obrnal W i l d l i f e  Management, 22, pp. 163-179. 

Welles, Ralph E o  and Welles, Florence B o  

1959 - The Bighorn of Death Valley (&is canadensis nelsoni). MS. 223 
pp. , 7 figs , , 112 illustrations . 



EFF'EZTS OF WILD EURROS ON RANGE CONDITIONS 

Nelson E l l io t  
Bureau of Sports & Hsheries  Wildlife, 

U.S. Fish & Wildlife Service 

Although the presence of wild burros generally have long been re-  
cognized i n  desert and semi-desert areas of the West, the i r  effects on 
range conditions are d i f f i c u l t  t o  evaluate as no specific studies on the 
subject have- been made. 

Generally resource management off icials ,  lives-bock operators and 
biologists  agree tha t  the  presence of .wild burros i n  the  scantily 
vegetated areas they usually occupy, aggravate range and wildlife 
m a g e n e n t  problems. 

Raage management programs of govermmental land administering 
agencies and stockmen include regulation of wild burro populations in 
ef fo r t s  to  balance animal use with carrying capacities. Likewise wild- 
l i f e  manqement agencies place emphasis on regulating wild burro popu- 
lations t o  minimize cornpetition w i t h  wildlife species dependent upon 
forage on game ranges. 

In the absence of control measures wild burros soon increase 
beyond the carrying capacity of the range and cause excessive competi- 
t ion  with both livestock and game. It i s  essential  therefore that  
reductional measures be taken t o  a t  l e a s t  mtnimize such competition. 

There have been concerted ef for ts  i n  several sections of the 
southwest t o  remove burros from the range w i t h  the resul t  that  
former populations have been reduced as  a whole. Unfortunately such 
a decrease i s  not evident i n  much of southeastern California and parti- 
cularly i n  and adjacent t o  Death Valley National Monument. In th i s  
region excessive numbers of burros appear t o  remain almost constant. 
Prior  t o  enactment of the California burro protection l a w  from 35 t o  
$0 animals were collected annually during November and January from the 
same vic in i ty  of PanRmint Valley, the Argus Mountains and Saline Valley 
for  a period of f ive years during which there appeared no noticeable 
decrease i n  burro numbers. 

Wild burro numbers i n  t h i s  region are exceeding the carrying 
capacity of the range and have for a t  l eas t  the past decade. Over 
concentrations have seriously depleted ranges i n  several sections. 
With no noticeable population fluctuation and restr icted control by 
man other controlling factors a re  apparently involved otherwise with 
the reproduction potential a significant increase should have occurred. 
The most obvious factors appear t o  be shortage of food and water. In 
absence of effective control t h i s  continually mounting damage to already 
badly abused range could well become permanent. 



There has long been evidence tha t  a s  over-grazed ranges become 
depleted burros w i l l  move to ranges not previously occupied perhaps 
t o  avoid starvation. For example, when Lowell Sumner counted $big- 
horn sheep i n  the Dodds Springs-Grapevine Wash area in 1935 there were 
no burros i n  this formerly well vegetated area.. By 1938 wild burros 
had invaded the area. In  1939 burros were plentiful and the vegetation 
extensively denuded. 

There seem l i t t l e  doubt tha t  when burros remain concentrated 
they w i l l  determine the f a t e  of desert ranges. As M r .  and Mrs. Ralph 
Welles have ~rr i t t en ,  "The status of the feral  burro i s  regretably 
clear  and has f ina l ly  fallen into proper perspective---his effect  on 
forage vegetation, wildlife i n  general, erosion control and watersheds 
i's increasingly and alarmingly clear. Some areas on the western slopes 
of the Panamint Range have been so devastated tha t  they w i l l  not recover 
i n  our l i f e  time. 

Although specific studies have not been made on wild burro range 
relationships.to be sure many similar studies on various range manage- 
ment problems have been made. W e  have data on range use and require- 
ments for  domestic livestock and studies have been made relat ive t o  
competition between livestock and certain big game species. To c i t e  
a few,for example, the following studies were conducted under the 
Cooperative Wildlife Research Unit Program i n  19% alone: 

Effects of domestic livestock exclusion 
Sonora Desert (~cology, 38(3). 

Carrying capacity of various vegetative subtypes and the influence 
of livestock on carrying capacity for  white-tailed deer i n  southern 
Arizona . 
Plant succession and ut i l izat ion by livestock and big game i n  a smd 
dunes area i n  Freemont County, Idaho. 

Such studies undoubtedly w i l l  contribute helpful information t o  
game management. Although your combined howledge represents the 
nation's most rel iable information on the management of desert dwelling 
wildlife it appears essential tha t  specific studies on wild burro range 
relationship are needed a s  an a id  i n  managing the welfare of Desert 
Bighorn Sheep. 
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W I D  I.3URRO LEISLAnVE PROBLEMS I N  CALIFORNIA 

Walter S. B a l l ,  Chief 
Bureau of Rodent and We& Control and seed Inspection 

California Departanent of Agricdlture 

Back i n  1952 a press release pointed out the presence of wild burros 
5in sollne of California's desert ranges and suggested tha t  they were accept- 
able game ahima.ls protected by no closed season. This l ed  t o  a f e w  
hmters  takisg the f ield,  some dead burros and some very loud protests 
froin humane organizations and interested citizens. 

Early i n  1953 a b i l l  was introduced in to  the California State 
Legislature making it an offense to k i l l  burros i n  California. This 
so-called "burro law", passed as a temporary measure, i s  now a permanent 
part of the  Flsh and Game Code. No other s t a t e  has recognized the burro 
i n  i t s  l a w s ,  ei ther  by declaring it a game animal or  providing for  i t s  
protection. 

A measure passed by the Wifomria Legislature i n  1957 established 
a major burro sanctuary i n  the Death Valley - Saline Valley - Mamint  
Valley areas which i s  designed to  afford protection for  a certain I 

nmber of burros. Withqut proper management a concentration of burros 
within the Sanctuary eventually w i l l  lead t o  an over-concentration - 
which i n  turn, leads to the burros depleting the i r  range. Fortunately 
the present l a w  provides f o r  the issuing of permits to  capture burros 
fo r  the purpose, of domesticating them a s  pets o r  beasts of burden, The 
number of permits and the number of undomesticated burros which may be 
taken under such permits i s  determined by the Department of Agriculture 
which, according t o  law, bases i ts  determination on the number of un- 
domesticated burros necessary t o  Groperly preserve and maintain the  
species i n  relat ion t o  the available land, 

To m a k e  this determination it has been necessary t o  rely on the 
combined howledge of the Department of Fish and Game, U. S. Bureau 
of Land Management, the U. S. Msh and Wildlife Service and the 
National Park Service. In  this way i t m a y  be possible t o  maintain 
a t  least some control on the number of burros i n  the Sanctuary, i f  
people w i l l  go t o  where the greater number of burros are  concentrated, 
Permits to capture burros for use as pets or beasts of burden are 
usually issued fo r  one or two burros. If the applicant requests a 
greater number of burros fo r  use as pack animals a d  he i s  not known 
t o  us as a packer an investigation i s  made, Applications -to capture 
burros i n  large numbers for  use i n  burro races, old Miner's days, and 
similar events have not been approved. Qpestions t o  the applicant as  
t o  the ultimate disposition of the burros have never been answered. 
Spot checks a re  occasi_onally made t o  determine the success of the 
permittees. 



W e  have issued 248 permits t o  capture a total of 681 burros f o r  
use as pets o r  beasts of burden. O f  t h i s  number of permits 22 were issued 
fo r  a total  of 337 burros for  use i n  pack trains.  Death Valley National 
Monument l i e s  within the Burro Sanctuary and by agreement with the 
National Park Service we include upon our burro permits a statement 
that ,  "in addition '%o this permit a specj-a1 permit,must be obtained 
 fro^ Naticml. B r k  S e ~ v i c e  te ccl?turc blxros within Death Valley 
National Monument". We have been to ld  by the Park Service that a t  
least 150 burros have been captured within the Monument so w e  know tha t  
all of the permittees do not report t o  us when burros are captured. 

Primary responsibili ty for  the enforcement of the sections of the 
Fish and Game Code pertaining to burros l i e s  with the Departanent of Fish 
and Game. Complaints have been received by the Msh and Game people 
that persons were trying t o  catch burros fo r  dog food o r  to  s e l l  out 
of State.  Investigations have revealed that i n  most cases these persons 
had a val id permit issued by the Department of Agriculture t o  capture 
burros as pets, In one case, where an ar res t  was made because - h e  
persons catching burros did not have a permit, the court ruled tha t  
the ranchers paid taxes on the burros on t h e i r  land and that  they had 
a right to catch the  offspring. &forcement of the burro law except 
where the suspect i s  apprehended in the ac t  and i s  on public domain 
i s  almost impossible because: 

1. It i s  not possible t o  distinguish a wild burro from a 
domesticated burro. 

2. Burros, imported into this State are not required t o  be 
inspected or  branded. 

3. Licensed sales or  auction yards are  not required t o  maintain 
a true and complete record of transactions, involving burros 
such as is required for  transactions involving horses and 
cat t le .  

%me violations of the burro l a w  probably occur but there i s  l i t t l e  
tha t  can be done other than patrol the burro habi tat  as time and man- 
power permits and thus hold violations down t o  a minimum. 

- 

Section 4187 of the Fish and Game Code s t a t es  that any owner o r  
tenant of land or property tha t  i s  being damaged or  destroyed by burros 
may apply t o  the Department of Agriculture for  a permit to k i l l  such 
burros. We have investigated several complaints of burro depredations; 
and i n  addition t o  the common complaints of the burro consuming avai l-  
able forage, fouling water holes, and destroying pipe lines, same ranch 
owners s t a t e  tha t  burros consume the cottonseed meal which i s  fed t o  
the c a t t l e  a t  intervals.  I n  same desert areas supplaental feeding 
i s  usually done during June before the summer rains and i n  the winter 
months. The burros soon learn the feeding areas. In addit ion t o  
investigating these problems ourselves, we seek advice from the U.S, 
Bureau of Land Management and other  agencies before issuing permits to  



k i l l  burros. So far only one request for  a permit to kill 25 burros 
has been received. The request was granted and it is expected that we 
w i l l  soon receive other requests. W e  hope that the unlimited granting 
of permits for  the capturing of burros for pets and pack animals will 
keep the burro population under some kind of control so that it w i l l  
not be necessary t o  grant many permits to kill burros. (Sbviously a l l  
-4' + -1 
UL is no t  even a good managaent plm, b u t  it appears to be the 
best tha t  can be done under the present legislation. 



~fsClffS1OM: ( ~ o t e r  The 

BEIWEEZ7 WILD BUHtOS AND BXOHORN 

mi&: ~a lca lm  i. m i e o n  
Didtrict Agent for  ~al i foxkia ,  
Branch of Predatory Animal and 
Rodent Control, Bureau of Spor'ts 
EsherSes and ~ i g d l ~ i f e  

tape recordhg was not referred to. There- 
fore t h i s  i s  a review of the discussion). 

Kelley: What i s  your idea about fenctng - i s  it practicable? 

Weaver: I do not fee l  that  fencing i s  the answer. It i s  eqmsfve - 
and does not seem to get the job done. There i s  a considerable main- 
tenance problem in connection w i t h  it also. 

Sumner: The use of railroad irons for  posts,heavy net wire and 
large boulders arranged on the inside and outside of the fence allowing 
the sheep t o  leap i n  and out of the enclosure would seem feasible. 

Qpestion raised as to  whether the lambs would be able to use the 
water i n  connection with this type of water fencfng. 

Aldous : 

Russo : 

Sumner : 
a t  4,000. 

I do not recommend fencing around water.. 

You do not have to  worry about the lambs as  it has been 
that wherever the a & l t s  go the lambs can follow. 

The burro population in southern California is estimated - 

Ogren: Suggested money raising plan for  study in th i s  respect 
i n  the  amount of $35.00 frcm members of the Council. 

There was no action taken on th i s  proposal. 

- Elliot t :  Announced that  b i l l  had -been introduced with respect 
to Federal regulation i n  connection with the burros, 

B a l l :  - Gave responsibility of the State Department of Agricul- 
ture w i t h  respect to management of burros. Under the present law it 
was hard t o  t e l l  what the outcome would be as  they had proceeded 
cautiously in issuing permits. Further there was no way to  determine 
outcome of success or  fa i lure  of permittees. 

There was an informal recommendation that  the Council should form 
up a project i n  connection with the burros. The chairman recommended 
such action and by popular demand of the group, Lowell Sumner was chosen 
as Chai~nan of a research project including food studies, and to  select 
the members. A t  a business meeting f o n d .  action was tkaen in this 
respect. 



Garland R, Fanner, D.V.M. 
Major, U.S.A. 
Atomic Ehergy Commi ssion 
U s  Vegas, Nevada 

Ladies and Gentlemen: 
r 

I am most happy fo r  the opportunity to appear before you t o  discuss 
same of the things we are doing. I should l i k e  for  you -to know tha t  the 
Atomic Ehergy off icials ,  fo r  whom I work, extend the i r  greetings t o  mu; 
also, t h e i r  regrets for  not being able -to drop in on you, It i s  through 
their sincere in teres t  and concern w i t h  these problems tha t  I am able 
t o  appear before you, My purpose i s  to inform you of the  work that 
i s  being undertaken jointly with the Desert Game Range at las Vegas pa. 
a study of radioactive fa l lout  as  it pertains to  the desert big horn 
sheep. 

In 1956, 1957 and 1958 we have +&en the hock joints  from as  many 
desert  bighorns as we could get. The largest  nmber usually i s  taken 
during the f a l l  hunting session, when we are able to get  a joint from 
each of the animals that  i s  shot. F i r s t ,  l e t  me t e l l  you a l i t t l e  ehra 
work we a re  doing tha t  we caJ.l the of f- s i te  animal investigation project. 
A t  the Nevada Test S i te  we have a t e s t  herd of 50 ca t t l e  oxwhich a 
complete radio-analysis i s  being done. In conjunction w i t h  our herd, 
there i s  a herd operated by the University of Nevada at  Caliente, 
Nevada and Contact, Nevada. The resul t s  of t h i s  project are not yet 
ready f o r  publication but should prove t o  provide an extensive amount 
of information on the metabolic chain of same other radioactive fission 
product s . 

I should l i k e  t o  t e l l  you b r i e f ly  a l i t t l e  about radiation and how - 
it affects  an animal  body. Essentially it involves the water molecule. 
Water molecules mbjected t o  gamma radiation, for  example, w i l l  became 
a positively charged water radical and give off an electron. A 
positively charged water molecule w i l l  react with another water molecule 
and may produce hydrogen and hydroxy radicals. The electron on the 
other hand w i l l  react with a water molecule t o  produce a negatively 
charged water molecule. This electroc w i l l  then react with another 
water molecule t o  produce hydrogen radicals and hyclroxy radicals. 
fiadicals are  extremely reactive chemical ent i t ies .  It i s  through the 
reaction of these radicals tha t  damage i s  done. Suffice it to say 
tha t  the hydroxy and hydrogen radicals i n  the presence of water produce 
hydrogen peroxide. Hydrogen peroxide then i s  liberated i n  the tissues 
or  i n  the ce l l .  We all know hydrogen peroxide i s  a powerful oxidizing 
agent. It oxidizes other c e l l  constituents and t h i s  causes radiation 
damage and death. Were we t o  plot  the amount of fission products l iberated 
during an atomic eqlos ion  we would find a double peaked curve. A t  the 
top of each curve woul-d appear s t z m t i u m  90 and iodine 131. These are 
two of the most troublesome of our atomic fission products. Further- 
more, i f  w e  were to  plot the decay of fission products we would find 



that  i n  every seven hours the level  of radiation i s  decreased by one- 
tenth. For example, i f  a t  zero time there were 100 units of radiation 
present, af ter  seven hours we would find only 10 units present. In 
another seven hours we would find one unit per, etc. Why then, the 
problem of strontium 901 It i s  because, while other elements decay, 
strontium 90 i s  being bu i l t  up. The reaction from K r .  90 to Kb. 90 
takes 33 seconds; from .I%. 90 t o  Str. 90 takes 2.7 minutes; frm 
Str. 90 to  Y 90 takes 20 years. Y 90 turns t o  stable zirconium in  
62 &. This i s  why strontium 90 continues t o  be a problem long 
a f t e r  other decay fission products have decayed. Essentially we deal 
w i t h  three sources of radiation. The alpha palrticle i s  a high energy 
par t ic le  but i s  unable t o  penetrate even a sheet of writing paper. It 
therefore constitutes no fal lout  hazard unless it i s  ingested. Beta 
part icles are able t o  penetrate a sheet of paper but unable t o  penetrate 
deeply into the skin. When they f a l l  on skin o r  tissue they will pro- 
duce Beta  burns but again our main hazard i s  i f  they are ingested. 
Gamma rays which are high energy x-rays are able to penetrate almost 
any thickness of any material and these are the source of danger i n  
fallout areas. For purposes of discussion relative biological effec- 
tiveness values are given the three particles. Gamma and Beta are 
given one each and Alpha particles are given a value of ten. R a d i a-  
tion sickness i s  usually classified as either acute or  chronic. In 
the acute form we find there i s  nausea and vomiting, a latent  period 
of one t o  three days, fever, epilation, hemorraghic diarrhea, nervous 
derangement and death. In the chronic form we f ind f i r s t  a leucopenia, 
epilation, seri l i ty,  mutations, cancer, bone necrosis, and catarracts. 
In ei ther  case the onset of symptoms and the type of symptoms w i l l  be 
governed by the' amount of radiation received and the time during 
which the radiation was administered; that  is, quickly or  slowly. 
None of these things w e  expect t o  see in the desert bighorn or the 
deer. We are looking for  the long tern effect of the strontium 90 
which i s  assimilated i n  the i r  diet.  A t  the present time on studies 
conducted on deer there i s  an average of 8.5 strontium units i n  the 
males and 8.2 i n  the females. I n  the bighorn we have found an overall 
average of 4.7. Strontium 90 i s  reported i n  strontium units. 1% deals 
with so many atoms of str. 90 t o  each gram of calciun i n  our bodies, 
actually 1 uu curie of str. 90 to each gram of calcium. It i s  based 
on str. compared to  calcium. Str. i s  displacing calcium. In the human 
the safe tolerance i s  considered 100 S.U. per gram of calcium and it is 
bliilt up f m  there. 100 S.U. in a man i s  the permissable l imit  because 
they figure the average man has 1000 grams of calcium in  his  skeleton, 
Bch man then is  allowed 100 str. units for the whole population. If 
everyone i n  the world used a s  much or ate as  much str. 90 as  they could, 
each one of them would get 100 units. Now i f  you have some people work- 
ing i n  a factory who a r e  exposed t o  str. 90 as  industrial workers and 
there i s  no population problem, then 1000 units a r e  allowed. That's 
considered safe, so y ~ u  see we are  really down i n  the small figures when 
we a re  dealing with 8 S.U., because i f  this  were a man he would get t o  
have 100 units and we have 8 in  our deer and 4.7 in our bighorns. So 
you see we won't see too mny effects right away. But s t i l l  we are 
going to compile t he  data over the years and l e t  it build up to see 
what happens i n  the  next 20 years. The people that  want th is  information 



a r e  going t o  be very pleased i n  another 5 to  10 years when they can go 
to the Desert Game Range and look a t  the chart and see what  these levels 
have been. Also, we w i l l  add our information on deer from Oregon 
and Minnesota. The reason I picked those two States i s  because there 
i s  a l o t  of r a in fa l l  up there and we usually get a heavier rain out of 
str. 90 so they should have good information for  us in those areas, 

Question: Gary, would you guess then that the str. level would be 
higher i n  ,Oregon or  Minnesota than i n  our area? From worldwide fal lout  
rather than just the local? 

Answer: Yes, it w i l l  be. It i s  said the safest  place i n  the world frwn 
the fa l lou tXs  in the in ter ior  valley in California where there i s  
hardly any rain. 

Question: On these S.U., when I worked fo r  the AM3 we used the Public 
Health system tha t  included sunshine units  . 
Answer: It used to be that  sunshine units  were 2.22 disintegration per 
second. Now we use str. units which i s  1 microcurie of str. to  each 
gram of calcium, 

Question: In other words, these units can be used the same. 

Answer: Yes, I think they can be. The thing that we want t o  know i s  
b i t s  of information that  a r i se  i n  our bighorn sheep study. In 1956 and 
1957 we f'ind there i s  twice a s  much str. found in37 as there was in "56. 

Question: Is that  4.7 figure an average fo r  the two years? 

Answer: Yes. It s real ly not f a i r  t o  make a simple average l i k e  th is .  - 
Hmy other things enter into it but for the purpose of group discussion 
and comprehension t h i s  average i s  the beet way, 

Quedion: On t h i s  str. tolerance for  a man, does thatassume that  i n  
h i s  lifetime a 100 S.U. i s  a l l  he can have? 

Answer: That s right. You see, tha t  brings up another discussion that 
John, Jed and I discussed, I f  a man has a lifespan of 70 years and he 
has 100 S.U. over tha t  period t h a t  means he i s  exposed to  100 S.U. for 
a long period. Whereas a bighorn has a l i f e s p a  of 10 years, he i s  only 
going to be exposed a lesser  length of time -- 10 vs. 70. Does t h i s  
mean you can increase the amount a bighorn can take? h t s  of things 
l i k e  this have to be figured out. We hope the bighorn project w i l l  
help furnish this type of infomation. 

-. 

Question by M r .  Russo: Is it possible tha t  the amount of str. 90 will 
build up i n  the bighorn? 

Answer: Yes, if t e s t s  were to continue and the bighorn stayed i n  this 
area, they possibly could increase t h i s  amount. 

Question: I s  it possible to determine how many times an animal has been 
exposed? 

Answer: Yes, it is. When ve sacrifice an animal we can tell how much 



he -bad, we can t e l l  how much he got a t  different intervals, and we can 
t e l l  ~ Q W  much was l a i d  down i n  the bone. We do t h i s  by-taking the long 
boned atid cutting them longitudinally and laying them on a fllm. The 
radistiqn ac t s  just l i k e  sunlight to  a film and while l a i d  oh the film 
the str; 90 wil l  pr in t  i t s  own picture on the film. ~ o d  a n  see on 
f i h ,  fbr instance in March 1955 he got a dose of s t r .  90, i f  it was 
a significant fa l lout ,  if +&ere uas rain or scmethitlg, thebe be a 
st*&lc on the film r ight  al6ni there; And a year l a t e r  another streak 
wobd fcirm if fallout: occwe. These things not only radiate but leave 
a pre t ty  good trail ahd eah be followed. 

1 71 7 .I 

Fred Jones gram Califojmia? We a r e  sending a collection of deer jaws 
4fm a l l  over Cal%farnia to someone in the Atomic Eaaergy Commission. 

Farmer: You send them, perhaps, t o  UCLA, t o  Kermit Iarson, I think 
they are probably doing Plutonium on these bones. There are a l o t  of 
str. 90 studies going on. I t 's  the number one problem. And they jus t  
don't have enough data. Ours ' i s  just one ' l i t t l e  study and we hope it 
will add. 

Question - Jed Devan: What about the use of deer ant lers? 

Answer: Well, you see accumulation of str. 90 is  a direct  function of 
the uptake of dietary CBlcium. If an animal eats  l o t s  of calcium l i k e  
a baby growing up or any young animal h e ' l l  get more calcium. Thereby 
he w i l l  assimilate more str, Some fellow over a t  Los Alamos got the 
idea of using antlers because deer grow antlers  every year and this 
means there i s  a - tremendous uptake of calcium. This i s  a very good way 
to get a rapid picture of st$, uptake. Mr. Fhman a t  Los Alaaos i s  the 
man who would appreciate h a a g  any deer ant lers  sent to him. Just  cut  
them up, put them in a wckjL-=d send -them to hlm. . - 

L 

mestion: There i s  a point I would like to  bring up about str. I am 
just as scared of it a s  anyone else. But I think it should be pointed 
out, that we don% have to be too concerned about it yet for we are 
getting more from comic rays than we are from str. r ight  now. However, 
these studies should have been s tar ted  i n  1949 and 1950 rather than to 
wait as you have done. - 

Answer: If they stop testing now they have figured out what our dosages - 
w i l l  be i n  ten years, twenty years - it won't a f fec t  us but might show 
up i n  younger generations. The point you bring up i s  correct. I am 
sure w e  a l l  realize we get natural radiation but it is the addition t o  
the total  overall  radfation burden w i t h  which we are concerned. You 
a l l  realize, I am sure, tha t  w i t h  figures l i k e  8 and 4 S.U. we are  not 
a t  a l l  concerned, but it i s  the overall addition t o  other doses with 
which we a r e  concerned. 

Question: What i s  the relationship on reproduction on th i s  thing i f  the 
ewe sheep was carrying 4.5 units, would it have any effect on the lamb? 





NEVADA 1958 DESERT BIGHORN SHEEP 

By Al Jonez, District Supervisor, 
Charleston District, Nevada F'ish & W e  Coanm. 

Presented by Frank Groves, Director, Nev. F'ish & Game Comm. 

The completion of the 1958 Bighorn Sheep season in Nevada brought to 
close the sixth legal season in Nevada, Hunting started i n  1952 and has 
continued each year with the exception of 1955. From the standpoint of 
hunting success, the 19s season could be classed as a successful hunt 
year. Ihe-total hunter success on the areas open to hunting was 38.95. 
The open areas were threedn number; first, the Pintwater Range i n  the 
Desert Game Range; second, the Sheep and Las Vegas Range i n  the Desert 
Game Range; and third, the Clark and Lincoln County areas outside of the 
Desert W e  Range, D a k  on t h e  Desert Game Range hunts were gained from 
records maintained by the  refuge, 

Hunter success in the Pintwater was 33,3$, the Sheep and U s  Vegas 
Range, 47.2$, and the Clark and Lincoln County area was 32.3s. 

A total of - 30 legal rams were killed during the hunt out of 80 tags 
available for the hunt. The hunt was started on November 29, 1958 and 
lasted approximately two weeks, One area, the Pintwater Area, opened on 
December 19 and ran to December 22. 

The following table depicts the areas that Bighorn Sheep have been 
ki l led in during Nevada s legal hunts: - 

Area Hunted By 
Mountain Rsnge 

- . . ,., ..I . . : L e W  .Rams Killed 
Spring I Fal l  T o t a l  

1952 1953 1954 19% 1957 1958' I 



Tb reason for  the different seabons is that the Pinbra~r Area is 
i f l  tbe Las Vegas Wbing  a d  Gunnery Range and clearance k~ get in the 
ares 58 hard t o  obtain for long periods of time; therefore, the season w 
wa$ behessarily shdrt and closely supervised by the Desed (krme 
pezWzxlel. 

m-e & e q  -&Age firni l  has had 35 tags as - l l ah~c ,  a d  34 
hunters actually hunted. The season m s  bpm from November 29 to Decem- 
ber 14, inclusive. The hunters were required to check in  and out  of the 
area and were given all the verbal assistance possible, but they were on 
their own as far as hunting was concerned. They were not guided as they 
were i n  the past, and it i s  f e l t  that  the hunter success reflects the 
fact that the hunters were on thei r  own. The 34 huntere bagged 16 legal 
rams. The highest Boone and Crockett score was an unofficial 171 2/8. 
The Boone and Crockett trophy class starts a t  about 150 points. 

The C l a r k  and Lincoln area -was open for 35 tags from November 29 to 
-caber 22, inclusive. The caliber of hunters this year was exceptional, 
with a majority of the hunters having hunted Desert Bighorn Sheep before. 
TMrty-four actually hunted and they bagged 3. l  legal rams. Several hunters 
passed up rams t h i s  year looking for  the large trophy head, and did not 
ki l l .  any because they did not find the one they wanted, EKghest Boone 
and Crockett score i n  th i s  area as an unofficial 171, 

The Pintwater Hunt was open for 10 t a g s  from December 19 to Decem- 
ber 22, inclusive. Nine hunters actually hunted, and they 'bagged three 
legal rams, Highest Bolaole and Crockett score here was an unofficial 
155 4/80 

The average weight of %he rams killed during the 1958 hunt was 107 
pounds. - 

Spring Hunts 

Year - Average Weight Samfle Range Area - 
1952 145.6 (15 rams) 122-175 State 
1953 135.6 (15 rams) 109-168.5 State 

F a l l  Hunts 

19% 104.6 (25 rams 85-124 ~esert  ~ e m e  ~a.nge 
1958 n o  (U rams 98-130 Desert Game Range 
19% 105 ( 7 rams) 85-13 State 

The average age of the rams kil led in  the 1958 hunt was 8 plus years. 
The age was determined from the horn annulus rings method. 

There i s  some interest  i n  Southern Nevada by some hunters i n  going 
back to  the spring hunt as was held in 1952, 1953, and 1954. The major 



reason given is that the rams w i l l  be f a t t e r  and better eating in the 
spring. Others feel the hunt; is better the fall because the hides 
w e . .  ,a be t t e r  ~ trophy d ~ i n g  the f d l  months. Table 2, i s a smmiry  of 
a U  *st Desert Bighorn Sheep hm'b held in Nem+j :&nd:several facts 
are Qwlte evident, The best success figure (for the Coutlty area) fo r  
the spring hunts was 1952, a &ded hunt. The best success figure (for 
the q u n t y  a rea)  for the fall hunts was 1958, a nbn-guiaed hunt. F r o m  
the standpoint of h k t e r  success,,; there is a slfght margin in favor of 
fal l  htltltsr There ark other factors besides..*'ber ~uixess that w i l l  
haye ?a be taken inkg accij-iint before a detezq3na:tioh i s  made as to which 
tihe i6 best to hmt tihe Desert Bighorn Sheep in $eirsda, 

Literature eited: 

Hunting the Desert Bighorn Sheep in Nevada by Al Jonez, 1957. 
Nevada Fish & Game Carmission Completion Reports on Bighorn Sheep. 
Records on Bighorn She* Hunts, U. S.Fish &Wildlife Service, 
Desert Game Range. 







Warren Kelly, Distr ict  Leader 

ARIZONA GAME AND F I S H  DEPAR934lBT 

Arizona has held seven consecutive bighorn sheep hunts. The first 
hunt was i n  January of 1953, the second hunt i n  December of the same year. 
Succeeding hunts have been in December w i t h  the exception of the 1958 
hunt which was in November. 

For the first s ix  hunts a Fnnall part of Yuma County lying North 
and West of the Kofa Game m e  made up the open area. A t  the comple- 
tion of these first six seasons, 120 permits hadbeen made available, 
U7 permits were sold, 115 hunters were afield and 49 rams were taken. 
Ihe fee for a bighorn permit was $50.00 f o r  residents a d  @50.00 for 
non-residents . 

Our 1958 hunt recolmnendations were presented t o  the Commissicm 
and accepted in ,July 1958. These recolmnendsticms gave the hunters of 
Arizana their largest bighorn hunt to date. Fbrty permits were made 
available in two hunts. 

Oeme management units 15, 16, and 44 were designated the Mohave 
Hunt; Units 41, 42, and 43 were designated the Yuma Hunt. Tventy permits 
were assigned in each area. 

Fees were reduced to $24.00 for a resident and $145.00 for a non- 
resident by the Arizona legis lature .  

Past hunt management i n  Arizona and Nevada has shown that more 
informatLon should be made available to  the hunters. For the 1958 - 
hunt two illustrations showing legal and illegal rams were sent out 
to each successful applicant. This was felt necessary since the 
majority of our hunters have never seen a desert bighorn sheep, Also, 
each year i n  Arizona a t  l e a s t  one ram was taken that was less than 
3/4 curl. The removal of young rams f ran the herd defeats the purpose 
of the hunts. 

In addition to the i l lustrat ions,  a letter containing hunt mgges- 
tions was sent to each hunter. .Also an a r t i c l e  on sheep hunting was 
published i n  the "Wildlife News", Arizona Game and Fish Department 
publication. 

The 199 hunt was conducted from November 21 - 30 inclusive. 
These dates were recommended i n  hope that the capes would be i n  better 
condition and t o  avoid canflict with the desert m u l e  .deer season. 
T h i s  was the first time that bighorn had been hunted in November. 
Weather for the hunt was clear and m i l d .  Some days were almost too 
warm for comfort. 



Two checking stat ions were operated; one was a t  JSingman, the 
other a t  Salome. Each hunter was required t o  check i n  and out through 
one of these stations. The checking stations are operated to gather 
biological information to  further bighorn sheep management i n  the s t a te  
of Arizona. This  information consists of dressedweights, carcus and 
horn rnea~urem~ts, abnormalities, parasites, stomach samples and blood 
samples. Other information such as  locations of k i l l ,  what areas were 
hunted, predators observed and deer observed i s  also collected. Another 
important function of the checking stat ion i s  t o  be sure every hunter 
has checked out when he i ~ ~ t h r o u g h  hunting. . So fa r  no one has been 
injured on a sheep hunt and knowing where the hunters a re  and i f  they 
have checked out could save much time and even a person's l i fe .  

There was more in te res t  in the 1958 hunt than in any previous 
hunt, One hundred and three residents and f if teen non-residents 
applied. Forty permits were sold, and thirty-seven hunters checked 
i n  for the hunt. Hghteen rams were taken; seven in the Yuma Hunt and 
eleven i n  the Mohave Hunt, for  a total hunter success of 49 percent. 

The largest  bighorn ever leg,ally taken i n  Arizona was killed in 
the Eagletail Mountains by a sixteen year old high school girl. This 
hunt had four women participants and a31 were successful. One poss- 
i b i l i t y  for  the success of the ladies (we hate t o  admit tha t  the fa i re r  
sex might be the be t t e r  hunters) i s  tha t  the women could not walk nor 
climb as f a r  a s  the men on the hunt, hence had more t a e  tQ glass the 
country. One of the ladies stated she would s i t  and glass the country 
a t  l e a s t  f ive hours each day. Most men hunters have not the patience 
fo r  this type of hunting. 

The 1 9 9  hunt can be considered to be one of the most successful 
hunts in the history of sheep hunting in Arizona.. Table 1 aptly 
i l lus t ra teshow the hunt stands in comparison to previous hunts. 

The f i r s t  c i ta t ion  of bighorn hunt history was issued to a licensed 
guide fo r  taking a ram he had killed out of the s tate  without a permit. 
The ram w a s  also taken out of the hunt area before the, checking station 
seal had been attached t o  the horn, This was a lso  a violation. 

The Arizona Game and Fish Department anticipates continuing big- 
horn sheep hunting i n  those areas of the s ta te  open t o  hunting i n  19%. 

It i s  hoped additional areas w i l l  be opened to hunting in the 
future if survey data so indicates. 



TABLE I. COMPARISON OF HORN MEASUEIEMENTS. 

Year - 
1953 

1953 

1954 

1955 

1956 

1957 

195s 

Largest 
Trophy 

102-1/8 

m - 2 / 8  

99 

93-6/8 

93-4/8 

90-6/8 

102-618 

Smallest 
Trophy 

56 -2/8 

72-3/8 

65-3/8 

85 

65-2/8 

60-618 

74 

Average 
Trophy 

82-4/8 

87-718 

84-2/8 

87- 518 

79-7/8 

76- 4-18 

86-618 

Average Average Basal #of rams 
outside curl Circumference W e &  

A l l  measurements were taken to the nearest one-eighth of an inch. 



BIGHORN SHEEP INFORMATION 

Season: November 21 - November 30, 1958, inclusive. 

Legal Animal:. Ran with a t  l e a s t  a three-quarter curl. 

Bag l i m i t  f o r  bighorm i s  one i n  a l ifetime; therefore, no pers'on 
who has previously k i l l e d  a bighorn i n  Arizona can apply fo r  a tag. 

Number of Tags: Yuma Area 20 
Mohave Area 20 

Descriptf on of Areas: 
Yuma Area: Game Management Units 41, 42 and 43. 
Mohave Area: Gane Management Units 15, 16 and 44. 

Any resident wishing t o  apply t o  hunt bighorn must first purchase a 
resident Class G combination general hunting and fishing license o r  
resident Class EI general hunting l icense and the number and class of 
this license must be given on h i s  application. In addition, he must 
enclose with h i s  application a rnolzey order, cashier 's  check o r  certified 
check payable to  the Arizona Game and Fish Department in the amount of 
$20.00 for  h i s  resident bighorn tag. 

Any nonresident wishing t o  apply must given i n  the l e t t e r  of applica- 
t ion  the number and c lass  of h i s  val id nonresFdent Class G combination 
general hunting and f ishing license o r  nonresident Class H general hunting 
license o r  enclose ( i n  addition t o  $125.00 fo r  h i s  nonresident bighorn 
tag) $25.00 fo r  a nonresident Class G combination general hunting and 
fishing l icense o r  $20.00 for  a nonresident Class H general hunting l icenser  
Payment must be m&e by money order, cashier 's  check or cer t i f ied check 
payable to  the Arizona Game and Tish Department. 

Tags fo r  each hunt w i l l  be issued on a drawing basis. Applications 
for such tags trill be made by l e t t e r  giving rime, address and physical 
description, and w i l l  be received i n  person or by mail a t  the Phoenix 
o f f i ce  on o r  before 5:00 p . m . ,  October 6, 1958. Group application w i l l  
not  be accepted. The envelope must be nzrked on the  outside: "Bighorn 
Hunt Application" and the area desired ( ~ u m a  o r  ~ o l ~ a v e )  indicated. Qpotas 
f o r  the various hunts w i l l  be f i l l e d  by public drawing on October 10, 1958 
at  the s t a t e  capitol.  Tags will be mailed from the Phoenix off ice not 
l a t e r  than October 31, 1958. 

EIach hunter must check in to  and out of the area through a checking 
station. Checking s tat ions will be located a t  Ehlcae and Kimgman. 
Hunters must check i n  and out a t  the same station. Checking s tat ion 
hours w i l l  be i n  accordance with Commission Order P-33, July 1, 1958. 



Bighorn cannot be lawfully possessed outside the specified hunt 
area unless it has the proper seal attached t o  the horn by the checking 
stat ion operator. The bighorn hunt area i s  closed to all. other hunting 
except small game and predator hunters w i t h  shotgun only, and except tha t  
it shall be lawful for  the holder of a valid bighorn tag to t ake  preda- 
tory an4ma1 s e  (ni&Grn tag i d f o r  the + A r i m g  of predatory 
animals after a sheep has been killed.) The use of dogs except fo r  
small  game hunting i s  prohibited. 

GOOD LUCK! 

THE ARIZONA G M  AND FISH DEPARTMENT 





I L L E G A L  R A M -  
USE YOUR SCOPE TO SEE IF HE IS LEGAL 

FIRST QUARTER 

Killing rams of this size and age is  defeating the purpose of bighprn sheep 
management since this r a m  i s  still an asset to the herd. 

LEGAL RAM MUST HAVE AT LEAST THREE-QUARTER CURL. 



L E G A L  R A M  
USE YOUR SCOPE TO SEE IF HE IS LEGAL 

FIRST QUARTER 

The purpose of the bighorn hunts i s  to  c r o p  the old rams f rom the herd. This  
i s  the type of r a m  the Department would like killed. 

LEGAL RAM MUST HAVE AT LEAST THREE-QUARTER CURL. 



- 29 - 
B I G  H O W  SHEEP MEETING 

SUMMARY OF DISCUSSION OF 2:10 PM SESSION ON 4-7-59 

A question was raised about the l ega l i t y  of taking old rams with 
broomed-off horns which would not meet the 3/4 curl requirements. Tie 
answer given was that  they are not legal  targets. 

The re la t ive  merits 05 hunting- i n  the spr ing  and f a l l  were discus- 
sed. I t was pointed out that, f rom the trophy standpoint,  the f a l l  was 
the bes t  t ime .  In the spring, the animals' f lesh  condition i s  a t  its 
best; however, they are undergoing a molt a t  tha t  time, making them not  
too desirable from the trophy standpoint. Old-time meat hunters i n  
Southern Ikvada hunted in June as they f e l t  the animals were i n  best  of 
condition then. Trophy hunting, i t  was stated,  was the jus t i f ica t ion  for  
the present hunts, 

The jus t i f ica t ion  f o r  the present hunts was re-emphasized; thst:i$- 
the removal of old rams which were going to die  shortly, plus giving same 
hunter a r e a l  trophy. 

The question was asked i f  the hunts had been successful i n  removing 
old rams. Arizona and Nevada rep l i ed  that i t  had been very successful. 
The average age of rams i n  l e s t  year's hunt i n  Nevada was 8 years axd in 
Arizona, 8 t o  11 years. It was stated that Wyoming and Colorado feel 
that animals are i n  the prime a t  3 to 10 years and that  they l ive  to 17 
years. Their hunts are taking the prime animals and leaving the older 
ones. An observation of approximately 6-year old ram doing the breeding 
while older uninterested rams stood close by was cited. 

- 
. . The question was asked i f  we are  not placing too much emphasis on 
select ing 'old rams i n  the hunt since the animals a re  polygamous and they 
are born i n  about an equal sex ratio. An opinion was ventured that 1/4 
of the ram population could be harvested without affecting the breeding 
potent ia l .  It was fur ther  s ta ted tha t  even i f  some young animals are :r 
t a e n  during the trophy hunts; in  a l l  probability, It w i l l  not hur t  a 

-- . . thing. 



STATUS OF BIGHORN I N  CALIFORNIA STATE PARKS 

Dalton E. Merkel, State Park Naturalist 

In the California State Park System there are two parks i n  which 
the Desert Bighorn would be observed. 

Mitchell Caverns i n  the Providence Mountains of Sm Bernadine 
County a t  present has only 80 acres. It i s  not yet open t o  the public. 
We do not have any information on the sheep for this region. 

Anza-Borrego Desert State Park with over 450 thousand acres, has 
established camp grounds and manned patrol distr icts .  We are able to 
keep better  check on the fauna of t h i s  park because of this ranger 
patrol system. 

Anza-Borrego borders Riverside County on the north and extends 
south to within a few miles of the Mexican border. Elevations 'range 
fmn near sea level  ' to about 6,000 f ee t  above sea level. 

This park l i e s  i n  -the northvest portion of the Colorado Desert 
and has a wide range of vegetative types. In  the higher elevations 
where the slopes are  generally covered with granite boulders, there 
are Coulter Pine, Incense Cedar, Juniper, Yucca, and different plants 
of the chaparral. In the lower canyons and al luvial  fans there are 
Cacti, Brittle-Bush, Chuparosa, Creosote Bush, Ephedra, Sage, Agave, 
and clumps of native Palms. The washes and valleys have Ocotlllo, 
Creosote Bush, Burrobush, Dalea, Cacti, Snoke Trees, and many annuals. 

Water may be found in  rock cavities af ter  rains. There are some 
springs i n  the park which have water the year around. Some of these 
spring areas have ca t t l e  grazing. 

Anza-Borrego i s  divided into eight patrol distr icts .  Each 
d i s t r i c t  has a ranger patrolman who patrols and maintains his area. 
These men report on the wildlife conditions among other things. 
Since 1953 there has been a t  l eas t  one patrol i n  the park, and i n  
1957 we have had the patrol d i s t ~ i c t s  set  up. For three years we 
have been conducting a game census around the water holes w i t h i n  the 
park boundaries. The men in  each d i s t r i c t  regularly report on the 
fauna seen around the springs, Below is  l i s ted  some data for  each 
d i s t r i c t  on -the Desert Bighorn. 

Distr ict  1: This i s  the northwest corner of the park and includes 
Sheep Canyon, Salvador Canyon, Box Canyon, Elder Canyon, and Coyote 
Creek. There i s  water i n  th i s  region a l l  year. A to ta l  of 1 5  sheep 
have been reported. There has no report of more than 5 sheep seen 
at one time. This area has been a wawon and . i e e ~  road f o r  rnanv Nears. 



Dist r ic t  2: Borrego Palm Canyon, Borrego Mountain, Borrego 
Badlands, and portions of highway 78 eas t  of the Marrows. This dis- 
t r i c t  l i e s  in the north central  portion of the park. A total of 39 
sheep have been recorded seen in Borrego Palm Canyon. As many a s  15 
have been seen a t  one time. Sheep have not been recorded seen in 
the  other areas of this Mstr i c t ,  ai-though some signs have been noted. 

Di s t r i c t  3: Includes the west slopes of the Santa Rosa Moun-bins 
from Ridden Springs to  Imperial County line. It extends from Riverside 
County l i n e  t o  the area of Clark Dry Lake and Font's Point. It has 
been estimated tha t  up to  12  sheep are  i n  this area. M y  9 have 
been recorded as seen and not more than 2 a t  one time, O f  interest 
i s  an a r t i c l e  dated 7 March 1954 from the San Diego Union which states 
t h a t  a survey was conducted by helicopter and 350 sheep were counted. 
No mention was made as to  who made the count. 

D i s t r i c t  4: Includes the high mountains of the west central 
p a r t  of the park. Upper Palm Canyon, Culp  Valley, Upper Hellhole 
Canyon, Sentenac Canyon, and the Yaqui Well area are in tNs d i s t r i c t .  
Several canyons on the south side of highway 78 from sentenac m y o n  
t o  the Narraws m e  included. A great deal of sheep sign has been 
recorded but only 2 sheep have been noted. There i s  not much water 
i n  t h i s  region and the area has a great deal of v is i tor  t ra f f ic .  

Dis t r ic t  5: Ues between Harpers Flat  and Imperial County l i n e  
and south to  Deguynos Canyon. It includes the Fish Creek Drainage. 
J u s t  3 rams have been recorded. Very l i t t l e  water of a permanent type 
in t h i s  region. Has many v is i tors  i n  season. 

- 
Dis t r i c t  6 :  This d i s t r i c t  has Blair Valley, Earthquake Valley, 

Pinyon Mountain Valley, Granite Peak, and portions of the Pinyon 
Mountains. One ram has been recorded as seen, Some signs are present 
a t  times. 

Dis t r ic t  7: Is i n  the south portion of the park and includes the 
Carrizo Badlands, Vallecito Mountains, and Carrim Valley. No records 
from this area. 

M s t r i c t  8: Includes the Jacumba Mountains, Carrizo Gorge, 
Mortero Palms, Indian Gorge, and Bow Willow Canyon. Three sheep 
were noted i n  this region and one dead sheep was found i n  1958. 

It i s  realized tha t  t h i s  data is not conclusive as  to the numbers 
o r  condition of the Bighorn i n  Anza-Borrego. It does give an idea of 
what w e  a re  doing i n  regard t o  keeping ourselves posted as to  what 
occurs in this park. With the advent of the ranger patrol system we 
should be able to  increase our knowledge of the fauna and, in due time, 
build up an adequate f i l e  of natural history information. We are  not 
a research organization, b u t  we  are very much interested i n  whatever 
information we can obtain about the sheep i n  t h i s  park. For t h i s  reason 
I am very happy t o  attend such a meeting as th is .  



Predation on the Bighorn does not seem to be much of a problem 
in Anza-Borrego. With the cooperation of the Ikprtment  of F'ish and 
Game we have just completed a predator scat analyses on 636 scat  
samples. Of all these samples on ly th ree  contained remains of the 
Bighorn. lhese three samples were collected during September. 
Golden Eagles have been observed but  no reports indicate at tacks on 
sheep. Presence or absence of water and human act iv i ty  seem w be 
the most important factors  controlling numbers of Bighorn sheep. 
It i s  of interest to note that Borrego Palm Canyon has had the largest 
numbers noted and there i s  water i n  this canyon the entire year. 
Furthennore, the upper three t o  five miles beyond the nature trail 
are  very l i t t l e  used and there i s  no vehicle t r a f f i c  i n  the,whole 
canyon. Many springs just outside of the park boundary are being 
developed f o r  human use. Other water areas  within the park have been 
getting increases use by vis i tors .  It should also be noted t ha t  
several spring areas have c a t t l e  grazing. Uild Burro have been seen 
i n  the area around Hidden Spring known as Jack A s s  Flats. There are 
suppsed to  be araund nine of these an ima ls .  A few scattered tracks 
of what might have been burro were noted i n  the Pinyon-Vallecito 
Mountain area mingled w i t h  sheep tracks. In my opinion, the burro 
i s  no factor  of any importance to the number or  condition of the 
Desert Bighorn in this park, 

BIGHORN SHEEP MEET3CEJG 
Summary of 2:50 PM Discussion on 4-7-59 

The deflniwon of the name "Burrego" came i n  fo r  considerable 
discussion. It was .undecided--wh&e-r---the m e  ref erred -.-to-domestic 
or  Bighorn sheep when it i s  used f o r  place locations. 

Livestock grazing i s  permitted on the Borrego State Park it was 
noted. This was stipulated when the State Government purchased these 
lands from individuals. Eventually it is hoped'that l ivestock use 
will be discontinued. 



PATROL AEJD PROTECTlON PROBUNS 

Joe .M. Wilbaslcs 
Arizona Game Ranger 

(~ead by Warren ~ e l l y )  

I. Public Relations along w i t h  Patrol Work 

XI. Past Viohtions Gathered through Reliable Informstion 

III. Present mown Violations 

A. Young Rams Killed by Ucensed 3Iunters 

B. Importation of Bighorn from Iower Mexico 



PATROL AMD PROTECTION PROBLEMS 
Joe M. Wilbanks, Game Ranger 

Yuma, Arizona 

I. Public Relations along w i t h  Patrol Work 

Arizona began i t s  first Bighorn Sheep hunt in the hunting season 
of 1952 on a twenty permi t  basis; since that time seven hunts have 
been held in  the same area wlth s l ight  changes to  the boundaries. 

It has been my good fortune, and responsibility, to have helped 
conduct these hunts frOm an enforcement s t a d  point, meeting most 
of these Bighorn Sheep hunters and g i v i n g  them much information as 
to methods and F e r  of finding Bighorn Sheep and securing them. 

A1m countless hours were spent i n  the f i e ld  traveling w i t h  
some of these hunters. , Fram the comments made by these hunters, 
many of which U e d  sheep, I believe it helped make better public 
relations betweea the hunter and the Game Department. 

Qlough Fyurnhasis on public relations can never be made. For an 
example - the smoothness of the operation of a Game Department 
depends somewhat largely on the money they have to operate on; and 
since most states, like Arizona, have their monies appropriated by 
the legislature it i s  of the best interest of the department and 
the public (wfiich we consider generally the hunter and f i s h e m )  
to work t o w a r d  -at god.  Gven though from t h i s  standpoint the 
circle is huge, it may well be achieved, 

IS. Past Violations Gathered through Reliable Information - 
It seems from the information gathered that up until 1951, the 

practice of taking Bighorn Sheep out of season was far beyond the 
control of the, then present, game l a w  enforcement officers, This 
was due, mainly, to an under-manned staff and failure to  receive 
convictions of those that were apprehended, 

Up to that period, at least one or more violations were tried 
in our courts each year, w i t h  conviction of only those who pleaded 
guilty to the charges. Since the year 1951, no violation of Bighorn 
Sheep has been tried in our courts and only one violation was amre- 
hended. In this case they were "wet Mexicans" working in Maganese Mines 
and they were turned over to the United States Inunigration Service 
and deported to Mexico. 

111, Present Known Violations 

Am Young Rams ~ i h e d  by Licensed Hunters 



Even though wording of the Ariaona laws, .concerning the legal s ize  
of a bighorn sheep i s  pl&i and descriptive, it i s  sometime hard fo r  an 
over anxlous hwter t o  take the time tha t  i s  sometimes necessaly to  
determine the s ize  of the horn. Consequently, we have had illegal 
rams killed. 

Up u n t i l  the -last hunt we have had an i l l e g a l  raai killed each year, 
with the exception of $955; &er cdnsiderabie aiscussion of the Game 
department men responsible, it was t he  f e e l u g  %ha% no ci tat idn would 
be issued t o  the h k t e r  o r  hunters killing these young rams. Bighorn 
sheep hunts we&, new to most of OW hunters i n  the f i e l d  and many - a  

nbver having seen a sheep before. ~t is the b e l i e f  bf  ottr W e  Wagers 
t h a t  k i l l i n g  these youhg rams i s  defeating good game mand&ment practice. 
We have begun wbkk on a gLhn to stop it altogether. A bet te r  descriptive 
drawing of a legal  and an i l l e g a l  ram was given t o  each huntbr, alsb a 
verbal s ~ t m e r r t j  ' '~on"t do it or you w i l l  face the charges this ye&". 
~ o n s e q u ~ ~ y ,  fib i l legal  rams were k i l led  t h i s  l a s t  hunt and we have 
hopes that this problen has been solved. 

B. Importation of Bighorn from lower Mexico 

After becoming apparent t o  an Arizona Game Ranger tha t  Bighorn Sheep 
were being imported or  smuggled from lower Meldco, a nationwide investi- 
gation was begun. The findings showed tha t  this was no small business, 
but  somewhat of a large magnitude. Since the closing of the Bighorn 
Season in 1955, i n  lower Mexico it was found tha t  approximately twenty 
(20) heads had been brought into the United States which were con- 
sidered unlawful. In each instance where it was found a head had been 
brought in, the hunter was contacted ei ther  by a State  Game Warden 
o r  a U, S, Fish & Wildlife Agent. The hunter s tated tha t  all the time 
he was hunting i n  Mexico it was not t o  h i s  knowledge tha t  the license - 
he held was not valid. But i n  some instances, the hunter became 
suspicious when he tms informed tha t  in addition to  h i s  $500.00 guide 
fee it would cost h i m  another $100.00 t o  get t h i s  animal across the , 

border. 

Most of these violations were being made by a guide l iving i n  
Arizona, who conducted the hunts i n  Mexico. He was f ina l ly  b r o w t  
t o  trial in Federal Court, entering a plea of gui l ty  and receiving 
a one year probation period. 

It i s  of great concern of the  law enforcement personnel tha t  a 
violation of t h i s  type can take place and the above sentence be given 
to a violation of t h i s  nature. 

In  another case, where a p i l o t  of an airplane was found t o  have 
smuggled a sheep from lower Mexico t o  the United States, h is  airplane 
was confiscated by the united States Immigration and a t  a l a t e r  date 
sold back to him, How t h i s  was conducted i s  not to the writer's 
knowledge. 



It may be asked by many why it is our concern to help lower Mexico 
enforce their,game laws and an explanation 1s readily given. The 
chances of apprehefitllng a person ki l l ing  a bighorn sheep during the 
time of kfLl i s  almost 111il: by a game l a w  enforcement officer4 There- 
fore, a person nay, 6r c ~ d d .  kill a sheep in bur cowtry; &ke it td a 
tafidermist fdr mowti&; state th& it came from lower Mexico; and 
his  cnances of ge%tfng c&ught are wry s i b .  



BIGHORN SHEEP PATROL AND PROTECTION PROBLEMS 
IN CALIFORMA 

BY 
Vernon Buraridt 

INTRODUCTION 

hrery a r t i c l e  02 paper w r i t t e n  on Bighorn Sheep mentions the  problem 
of poaching dr i l l e g a l  k i l l i a g  of t h i s  animal. While it i s  t r u e  t h a t  poach- 
i n g  continues i n  some areas  o f , c a l i f o r n i a ,  i t  i s  not a8 cotarn6n a p rac t i ce  
as i t  was duting the  peak of mining operat ions,  or  depressiorl years,  dhen 
t h e  prospector, almost of necess i ty ,  l i v e d  off  the  land. 

PATROL PROBLEMS 

Bighorn Sheep p a t r o l  and p ro tec t ion  problems are  no d i f f e r e n t  i n  
Ca l i fo rn ia  than i n  neighboring deser t  s t a t e s .  

The type of country inhabited by Bighorn Sheep makes adequate p a t r o l  
d i f f i c u l t .  Large p a t r o l  areas  assigned t o  Fish and Game Wardens, together 
w i t h  poor roads, many of which a re  passable only with 4-wheel dr ive  ve- 
h i c l e s ,  make dese r t  p a t r o l  a time-consuming job. Pat ro l  of the  sheep coun- 
t r y  i n  the  S i e r r a ,  bordering Kings Canyon and Sequoia National Parks, can 
only be accomplished on f o o t  or horseback. Since a Game warden's dut ies  
are of a general  nature,  i t  is  q u i t e  impossible t o  spend a l a rge  p a r t  of 
time p a t r o l l i n g  sheep hab i t a t .  

During t h e  hot  summer months when sheep are  coming t o  water holes i n  
t h e  deser t  and a r e  suscept ib le  t o  poaching, the  t rout  season is  a l s o  a t  its- 
peak. Checking lake and stream anglers  demands most of the  Warden's time 
during ;his busy season. Then ea r ly  f a l l  brings the deer and dove season, 
which i s  equally demanding of a Wildlife Protec t ion o f f i c e r ' s  time. About 
t h e  only season a F i sh  and Game Warden gets  t o  spend any amount of time on 
t h e  deser t  is  during the  winter  months when most seasons on f i s h  and game 
a r e  closed. Since enactment of the burro law, winter deser t  p a t r o l  serves 
a dual purpose. 

A l l  repor ted  v i o l a t i o n s  of f i s h  and game laws are ,  of course, checked; 
however, with many and var ied  du t i es ,  i t  is  d i f f i c u l t  t o  put  out  a concen- 
t r a t e d  e f f o r t  t o  p a t r o l  dese r t  sheep country. 

EARLY HISTORY OF POACHING 

Bighorn Sheep a re  a wilderness species and not to le ran t  of human dis-  
turbance. They are  e a s i l y  k i l l e d  a t  t h e i r  watering places on t h e i r  deser t  
range. Early day dese r t  dwellers and prospectors took advantage of sheep 
coming to  water and kept themselves supplied w i t h  f resh  meat a t  every op- 
por tuni ty ,  wi th  l i t t l e  respect  as t o  age o r  sex of animal k i l l ed .  This 



constant  poaching neVmly decimated the  sheep population i n  some of Ca l i-  
f o r n i a ' s  deser t  ranges, and well  could be the cause of ext inct ion of Big- 
horns i n  t h e i r  northernmast Ca l i fo rn ia  range. 1t 's  probable t h a t  t h e  rough 
and inaccess ib le  mountains themseXves, together with a Eew .remote water 
holes,  provided a nd tu ra l  refuge ahd saved the  deser t  sheep: from complete 
ext inct ion.  

The, time-ttied,rhethod employed f o r  k i l l i n g  sheep has been f o r  the  
shooter t o  conced  himself i n  a rdclt bl ind.  These b l inds  a re  usual$y 
placed near deser t  watering places;  i t  i s  then a simple matte* t o  shoot 
the  unsuspecting animal when it corned t o  drink. I n  ki QW places ok the 
dese r t  modntains o f  Ca l i fo rn ia ,  remains of these rock bl inds ,  together 
with bleached remaihs of sheep, may s t i l l  be found. A l i t t i e  cilreful 
searching near these b l inds  has produced o ld  blackened ca r t r idge  cases  
dat ing back t o  t h e  black pawder era.  

FULLY PROTECTED MAMMAL 

Bighorn Sheep are given f u l l  p ro tec t ion  i n  Ca l i fo rn ia  s ince  1883 when 
t h e i r  ex t inc t ion  seemed c e r t a i n ,  Bighorns have been protec ted  s ince  t h a t  
aa te  and Ca l i fo rn ia  has never had an open season on sheep, A t  t he  present  
time, Code Section 4700 of the  Ca l i fo rn ia  Fish and Game Code (1957) p laces  
Bighorn Sheep on the l i s t  of fu l ly- protected  mammals. Fully-protected 
mammals may not be taken a t  any time, nor may any permit be issued t o  take 
them. 

COMPARISON OF VARIOUS HABITAT AND PROBLEMS 

The h a b i t a t  of Bighorn Sheep, and i t s  use, on the  deser t  ranges d i f -  
f e r s  g rea t ly  from the  h a b i t a t  .and ' a rea  occupied i n  the  Sier ra .  S i e r r a  
Bighorn have an abundance of water and forage. The necessi ty of t r a i l i n g  
long dis tances  t o  water o r  r u s t l e  f a r  and wide f o r  forage does not exist. 
This presents  an e n t i r e l y  d i f ferent -problem from the  law enforcement angle. 
About t h e  only time S i e r r a  Bighorns a re  forced t o  move i s  during winter  
storms when heavy snows fo rce  them down t o  lower elevations on the S i e r r a  
East Slope, west of Owens Valley. When t h i s  occurs, and Bighorns a r e  con- 
cen t ra ted  a t  lower e leva t ions ,  they a r e  suscept ib le  t o  poaching, e spec ia l ly  
i n  areas  near roads. Many of the dead-end roads i n  the  area  mentioned a r e  
c l e a r l y  v i s i b l e  from Highway 395, which tends t o  l e s sen  v io la t ions .  Big- 
horn h a b i t a t  i n  the White,Mountains is a l s o  q u i t e  d i f f e r e n t  from the  dese r t  
range; however, the exact  condit ions of the  S i e r r a s  do not e x i s t .  I n  the  
Colorado River Area, water requirements d i f f e r  from the r e s t  of the deser t .  

PRESENT DAY VIOLATIONS 

Most Department of Fish  and Game employees f e e l  t h a t  a t  the present  
time poaching of Bighorn Sheep i s  a t  a minimum. Good times, without a 
ser ious  unemployment problem, could account fo r  t h i s .  Few complaints a r e  
received by the Department concerning Bighorn poaching and only occasionally 
i s  evidence of and i l l e g a l  k i l l  found i n  a remote area. No doubt, poaching 
w i l l  continue t o  a l imi ted  degree a t  deser t  springs and i n  other inaccess ib le  



areas ,  espec jaliy during deer sea so^. where dee? ranges overlap Bighorn 
h a b i t a t .  O c c ~ s i o n a l l y ,  a thoughtless individual  may take a shot  a t  a 
sheep i n  an area  where the  animal has never ap$&ared previously. This i s  
espec ia l ly  t rue  when sheep are at txacted  bfr the succulent vegeta t ion grow- 
iag i n  washes a f t e r  deser t  clat~d bdrats. Bighorns have appeared near main 
ttgtreled toads whSle such feed cbadit idns egisted,  

O f  t h e  few repot ted  v i o l a t i o n s )  recent ly  one occurred i n  a l i t t l e - t r d -  
v e l e d  a rea  north d f  Death Vatley when an individbal  shdk dnd k i l l e d  a l a rge  
Bighorn ram, wbich he clsimekl had ttaeiied him' Ah inves t igat ion was made 
aftel '  a r e l i a b t e  infortnant rbp&te 1 seeing the  ram's head. TOO much time 
had elapsed and nQ e v i d ~ n c e  was dvkilable.  This was a f t e r  the  man had l e f t  
th& countryr 

Another r e l i a b l e  sportsman reported t h a t  a Bighorn ewe's remains, in-  
c luding the  head, were found a t  an i s o l s t e d  fisherman's camp j u s t  ou t  of 
Kings Canyon National Park on the  upper reaches of Georges Creek i n  Znyo 
County. From rhe evidence seen, t h i s  group of fishermen probably used the  
animal f o r  camp meat. Several  years ago a t  Mammoth, near San Joaquin Moun- 
t a i n ,  a Bighorn Sheep was apprently k i l l e d  f o r  a deer and then i t  was l e f t  
abandoned. Various repor t s  of deer season accidental  k i l l i n g s  of sheep a r e  
sometimes heard, b u t ,  s o  far ,  only a few cases have been made i n  Ca l i fo rn ia  
during the deer season i n  recen t  years. 

NUMBER OF ARRESTS AND CONVICTIONS 

Time did not permit gofile through a l l  the records o r  contrac t ing all 
t h e  present  Ca l i fo rn ia  Fish  and Game Wardens nor the ones r e t i r e d  who made 
a r r e s t s  f o r  Bighorn v io la t ions .  

In£ ormat ion  received from the  Ca l i fo rn ia  Department of F i sh - and Game - 
Los Angeles Office indicates  the re  have been approximately 12 a r r e s t s  f o r  
Bighorn Sheep v io la t ions  i n  t h e  pas t  25 years. 

SUMMARY 

Poaching i s  not as common as  i n  ea r ly  mining days o r  during the  depres- 
s i o n  years. 

Bighorn sheep are  completely protected by law since 1883. 

The main problems of F i sh  and Game law enforcement are: 

1. Large pa t ro l  areas.  

2. During times sheep are suscept ib le  t o  poaching, other Fish and 
Game work i s  a t  i t s  peak. 

- 
3. Different  types of hab i t a t ;  namely, S i e r r a ,  Desert and White 

Mountains, all presenting a d i f fe ren t  pa t ro l  problem. 
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BIGHORN SHEEP MEETING 
SUMMARY OF 3: 30 PM DISCUSSION ON 4-7-59 

The or ig in  of the name "Bexu was brought up for  discussion. Early 
s e t t l e r s  did c a l l  the Bighorn "Ibex." A rumor c i rculat ing among some 
Airzonians is  t ha t  Teddy Roosevelt was t o  have imported Ibex and released 
them i n  tha t  s t a t e .  

The subject  of p i l e s  of bleached bones and sku l l s  of Bighorn i n  var i-  
ous l o c a l i t i e s  was brought up. Several members o f t h e  Council f e l t  strong- 
l y  t h a t  these are the  remains of Indian hunting camps. 

On the Arizona s ide  of the  Colorado River from Hoover Dam t o  Gold 
Beach, i t  was s t a t ed  t ha t  Bighorn numbers had declined from ear ly  1940's 
t o  1948. On the Nevada s ide,  the population was f e l t  t o  be s t a t i c  or  going 
downhill. About 1951, numbers appeared t o  be lowest i n  eastern San Bernar- 
dino County i n  California.  The reason or  reasons fo r  these conditions was 
f e l t  to  be a long way from being solved; however, the  inference was t ha t  
burros may be the main reason. 

The question on the l ega l i t y  of hunting i n  Mexico was brought up. The 
Mexican representative s t a t ed  t ha t  he thought Bighorn hunting had been offi- 
c i a l l y  closed since 1917. He fur ther  s t a t ed  that they have no f inancial  
help t o  enforce the l aw ,  and, a t  present, there  is  no law enforcement i n  
the f i e l d .  Much of the i l l e g a l  hunting done i n  Mexico is done by Americans. 



HANDLING CAPTNE BI~ORN SHEEP AT THE DESERT GM RAN~E 

by G. A. Devan and John B. Van den Akker 
Bureau of Sport  F i sher ies  and ~ i l d i i f e  

Las Vegas, Nevada 

IJ$hlODUCTION 

The Desert Game kan e is  the  l a r g e s t  w i l d l i f e  refuge in the  United fi Stated dedicated prfmari  y t o  the study' and managedent of the  els son Big- 
horn Sheep. Since 1936, the  s tud ies  have been cdntfnued ofi a more or l e s s  
sporadic bases, and, through the  years ,  a considerable amount of dakk have 
been gained. The i d e a  of maintaining a capt ive  f lock of sheep occurred 
ea r ly ,  and, depending on circumstances, needs and condit ions,  various num- 
bers  of sheep have been he ld  at Corn Creek. 

The Corn Creek F i e l d  S t a t i o n  i s  located  26 miles northwest of Las 
Vegas at an e leva t ion  of 3,000 f e e t  i n  an otherwise t y p i c a l  dese r t  s i t u a-  
tion. It s e r v e s a s  a sub-headquarters f o r  the  refuge. It is an o l d  s tage-  
coach s top  and boasts  a wonderful sp r ing ,  t r e e s ,  grass and some semblance 
of sheep t e r ra in .  Here a seven-acre fenced enclosure confines the  seven 
sheep p r e s e n t l y  on hand. S w e r a l  personnel l i v e  a t  Corn Creek, and there 
is  adequate ca re  and pa t ro l .  It i s  here  t h a t  most of the  handling of sheep 
at Desert Game has taken place. 

METHODS OF c- 
\ 

It seems t h a t  most of the  conventional (and uncomrentional) methods 
of c o l l e c t i n g  wi ld  sheep have been t r i e d  a t  Desert Game. Snares, padded 
s t e e l  t r aps ,  roping from horseback, drugging water holes wi th  ch lo ra l  hy- - 
dra te  a l l  have been t r i e d .  The C02 d a r t  gun, now avai lable  commercially, 
is not r e a l l y  a new t o o l  on the  refuge,  f o r  considerable use of t h e  blow 
gun using da r t s  coated wi th  f l a x e d i l  has been t r i ed .  These methods are 
discussed i n  more d e t a i l  i n  another paper. 

Trapping. The most successful  method used thus f a r  has been t r ap-  
ping a t  the  water holes.  The main disadvantage i s  t h a t  i n  seasons of re- 
l a t i v e l y  high r a i n f a l l ,  t he  sheep do not come t o  the  t r aps  as readi ly .  
When the  weather i s  hot  and dry, t h e  t r a p s  must be manned continuously, 
and, unfortunately,  it is  during t h i s  period t h a t  the sheep must be 
handled. It is  a per iod of physiological  hazard. 

One of the outstanding advantages of trapping i s  t h a t  within l i m i t s  
the s i t e  can be s e l e c t e d  and access arranged. Equipment may be used t o  
service  the  t r a p  as wel l  as t o  t ranspor t  captured animals. Traps not ac- 
cess ib le  t o  trucks may be serviced more pr imi t ively ,  and we have used a . 
home-made s t r e t c h e r  arrangement with some success. Another system includes . 
the use of a s i n g l e  b icycle  wheel "deer c a r t , "  which, i n  some ins tances ,  
could be used by one man. The l i t t e r  arrangement has the  advantage of 



Holding ,an animal comfortably i n  the  "pouch" formed, and, being trussed,  
the sheep is  kept  qu i t e  immobile. The use of the  S t re tcher  requires two 
men, of course. 

Apparently sheep requ i re  stome time t o  resume use of a water hole once 
it is  surrounded with t h e  webbing t r ap ;  therefore,  t h e  t r a p  should not be 
removed between seasofis, thou* some damage may r e s u l t .  Nylon webbing, 
thadgh expensive, i s  the  most sa t i s fac taQr  f o r  al l- season use. Woven wire  
n e t t i n g  has been t r i e d ,  but  the  incidence of in jury  t o  the  sheep is  too 
great .  One of our most elaborate  t r aps  was abandoned f o r  t h i s  reason, 
Another advantage of the  cord n e t t i n g  i s  t h a t  sheep h i t t i n g  the ne t t ing  
general ly become fouled i n  the  comparatively loose s ides ,  thus reducing 
the  chance of in jury  and enabling e a s i e r  approach, This  i s  especial ly 
important i f  only one man i s  working a t r a p  and more than one sheep i s  
caught a t  a time. 

The methods of t r anspor t ing  sheep from the t r a p  t o  a truck have been 
noted. Once a t  the t ruck,  som of our animals, already t i e d  and blindfolded, 
have been placed on a mat t ress  and moved t h a t  way; or a preferred method 
has been t o  remove the b l indfo ld  and t i e s ,  and place the  animal i n  a semi- 
dark shipping cra te .  This seems t o  give an animal a sense of secur i ty ,  and 
the  p o s s i b i l i t y  of shock i s  lessened. Two ewes were transported success-  
f u l l y  i n  t h i s  way from Desert Game t o  the  San Diego Zoo. 

m the  sheep during handling have been 
t r i e d .  Barbiturates have been disappointing i n  t h a t  dosage and e f f e c t s  
have been too c r i t i c a l  i n  a hot  climate. We have had l i t t l e  success and 
discontinued t h e i r  use. 

Last season, we d id  considerable experiment a t  ion wi th  the more recent  
t r anqu i l i ze r s .  The r e s u l t s  were s o  rewarding t h a t  we intend t o  make t h e i r  
use standard procedure i n  handling techniques. Sparine Hydrochloride, com- 
monly used by cattlemen t o  reduce shipping sickness,  i s  the  preferred member 
of the group. Intramuscular ip jec t ions  of 75 mg per 100 pounds of animal 
weight i s  the  prescribed dosage. O f  course, individual  animals vary i n  
t h e i r  to lerances ,  but Sparine has wide l a t i t u d e  and the re  i s  l i t t l e  danger 
of over-dosage. 

Another t r a n q u i l i z e r ,  Tr i l a fon ,  was t r i e d ,  but i t  appeared t h a t  the  
r e s u l t s  from Sparine were more predic table  and s tab le .  It i s  probable t h a t  
other s a t i s f a c t o r y  substances w i l l  be developed f o r  capturing and handling 
sheep, and as  new mater ia ls  become avai lable ,  they w i l l  be t r i e d  f o r  adap- 
t a t i o n  t o  our use. 

CORN CREEK SHEEP ENCLOSURE 

The Corn Creek sheep pasture i s  about seven acres  i n  extent and is  
enclosed by a seven-foot high hog mesh fence. About one-fourth of the 



pas tu re  i s  separa ted  t o  provide a ram pas ture  during l m b i n i  time. Due 
t o  the  l imi ted  a r e a  of t h e  pasture,  t h i s  separa te  ram pan enables a sem- 
blance of n a t u r a l  condit ions wherein t h e  mature rams a r e  seldom found wi th  
t h e  pregnant ewes. In  c a p t i v i t y ,  the r k  would harass the  ewes and in- 
juie  t h e  lambs. I 

. ,  r r 1 , . - - .  
The pasture is braken up by r r c b  d h r o p s  and by, a brhshY &me A 

small  cave about 8 f t. wide, 4 f t. deep and 3-112 f t i  hlgh was fabr ica ted  
o u t  af,  t v e  s o f t  rock. This  cave play$ a v i t a l  p a r t  i n  the g k t i v i t i e s  of 
thq sheep. Every lamb born a t  Corn c reek  was born i n  th is 'Fave.  Any ani-  
mal tikt has become ill has used the c y e  f o r  seclusioni  The sheep t h a t  
hatte been t ransplanted t o  Corn Creek have a t  f i r k t  used the cave f o r  con- 
c e a l t n h t  r ' 

~ i i e  f irst  sheep brgtight t o  Corn Creek were lambs oh atibtit three t o  
four nidnths of age. A t o t  had t o  be learned about raising wild lambs as  
weil as about lambs born i n  cap t iv i ty ,  but  t h i s  phase w i l l  be p a r t i a l l y  
covered i n  succeeding paragraphs. It i s  noted t h a t  when mature sheep e r e  
brought i n ,  the animals already i n  c a p t i v i t y  seem t o  pass i fy  and q u i e t  t h e  
new members. 

Various types of feeds and feeding have been t r i ed .  Leafy a l f a l f a  
hay and e i t h e r  whole o a t s  o r  r o l l e d  bar ley ,  o r  a mixture of t h e  two, f ed  
morning and night  a r e  t h e  foods used now. The animals are i n  exce l l en t  
f l e sh .  Water i s  ava i l ab le  f o r  them a l l  t h e  time, and they use considerable 
q u a n t i t i e s  dai ly.  From time t o  time, a l l  w i l l  l i c k  t h e  s a l t  block provided. 
As mentioned before,  t h i s  pas ture  conta ins  a l s o  a l imited amount of na tu ra l  
food. This has not been over- ut i l ized,  and it appears t h a t  t h e  sheep de- 
pend and p re fe r  t h e i r  supplement feed. They wai t  around t h e i r  feed box 
morning and night ,  s imi la r  t o  feed l o t  c a t t l e .  This l a t t e r  t rai t  helps  t o  
s t a r t  newly-transplanted animals t o  p a r t i a l l y  demosticate and t o  accept the  
supplemental feed. - 

Over 20 individual  sheep have been handled a t  Corn Creek t o  date. .. 

Though t h i s  nunber us  r e l a t i v e l y  smhll, it represents  only i n d i r e c t  e f -  
forts for volume of numbers, It i s  only now t h a t  we contemplate r a i s i n g  
a breeding herd j u s t  f o r  t h a t  s p e c i f i c  purpose. The number handled i n  the  
wild, of course, i s  far  greater .  

- 

Sheep have died i n  cap t iv i ty  a t  Corn Creek from th ree  main causes: 
Trapping and handling i n j u r i e s  can be p a r t i a l l y  re l ieved by the  use of 
Sparine and t ranspor t ing i n  s cra te ;  o r  they died because they were ex- 
tremely o l d  o r  otherwise af fec ted  when trapped. The second type of animal 
a r e  frequent  users  of the watering sources. 

LAMBS AT CORN CREEK 

Death of lambs born a t  Corn Creek almost invariably can be a t t r i b u t e d  
t o  handling while s t i l l  very young. It would appear tha t  a s t rong nervous 



i n s t i n c t  is  
high-strung 
handled, we 

born i n t o  the  animal, and t h a t  any molesting a g i t a t e s  t h i s  
qual i ty .  Some of our first lambs born i n  c a p t i v i t y  were 
now r e a l i z e ,  t o  the  po in t  t h a t  i t  caused t h e i r  death, The 

reason f o r  the  handling was t o  ob ta in  weights and measurements, take 
photographs, and, i n  a few of the  very f i r t h  b i r t h s ,  t o  attempt t o  as- 
sist t h e i r  physical  well-being by f o r t i f y i n g  them with vi tamin shots .  

Apparently, we have acted very much l i k e  an over- enthusiast ic  mother 
wi th  her f i r s t  child.. Rarely does a youcg lamb d ie  from causes o ther  
than handling, and a t  Desert  Game, we now follow a policy of "hands off"  
f o r  a t  l e a s t  severa l  months a f t e r  b i r t h .  

SUGGESTIONS FOR TRANSPLAWT 

The t ransplant ing of mammals i s  a newly-tried and as  y e t  not a cut-  
and-dried procedure. Each species  of admal, each s e t  of c l ima t ic  and 
edaphic f a c t o r s ,  even each t ransplant  of the  same animal w i l l  vary. It 
is c e r t a i n  t h a t  a successful  t r ansp lan t  can be rewarding t o  a l l  concerned, 
and, invar iably ,  the p ro jec t  is cos t ly ,  Considering t h i s ,  w e  a t  Desert 
Game have formulated what we consider: a l o g i c a l  approach f o r  a successEul 
t r ansp lan t ,  

Unless the  area  chosen f o r  the  t r ansp lan t  i s  close enough t o  the  
source oftrapping,  the  sheep should be quie ted  and r e s t e d  a t  a s i t u a t i o n  
s i m i l a r  t o  the  Corn Creek pas ture  and holding pens. To hold the  sheep 
i n  a pas ture  f o r  severa l  months would not  be too long. The idea l  method 
would be t o  r e t a i n  them u n t i l  f a t e  i n  t h e  year when the  weather i s  cool. 

The a rea  chosen f o r  t ransplant  should be of s u i t a b l e  hab i t a t ,  of 
course, wi th  a l l  of the  na tu ra l  requirements a s  we know them, We do not 
bel ieve  t h a t  t h i s  alone is adequate and a r e  q u i t e  i n s i s t e n t  i n  our recom- - 
mendation that a por t ion of the  t r ansp lan t  area should be fenced securely 
so  t h a t  t h e  sheep can be re ta ined  i n  the  enclosure and kept under c lose  
observation for  a t  l e a s t  one year ,  two years preferred. The s i z e  of the  
enclosure would depend on the  number of animals transplanted,  hab i t a t ,  
e t c , ,  but it should be l a rge  enough t o  fu rn i sh  the requirements of the 
sheep f o r  the  a l l o t t e d  holding time without being detr imental  t o  the  range. 
Further,  we propose t h a t ,  i n  some s i t u a t i o n s ,  some supplemental feeding 
could be indulged i n ,  though on a tapering-off bas is ,  

The budget makers of most game departments would object  t o  fencing 
these  l a rge  t r a c t s  of land, e spec ia l ly  on an experimental bas is ,  Never- 
the less ,  t o  t ransplant  any mammal i s  expensive, and with Desert Bighorn 
Sheep, the out lay  i s  mul t ip l ied ,  as many of you have learned. To attempt 
t o  cu t  corners and f inances,  t o  attempt t o  hurry the process and not f u l l y  
follow up on the  t ransplant  would be indefensible. It could well  be t h a t  
the use of a fenced-in t ransplant  s i t e ,  enabling a gradual t r a n s i t i o n  from 
c a p t i v i t y  t o  semi-captivi ty to  wild, would give answers t o  questions pre-  
sen t ly  outstanding and might be the  d i f ference  between success and f a i l u r e  
of the  venture; therefore ,  we repeat  our recommendation t h a t  t ransplant  



sites be suitably enclosed. Incidentally, i n  some situations,  the fence 
materials could be salvaged and used elsewhere. 

SUMMARY 

1. Many desert bighorn sheep have been handled a t  the Desert Game 
Range, and some have been and are being held a t  the Corn Creek Field Sta- 
tion. 

2. O f  the various methods t r i e d  fo r  capturing sheep, trapping at 
the water holes has been the most successful. 

3. The use of drugs for  the capture of sheep has not been s a t i s -  
factory,  but trqnquilizers,  par t icular ly  Sparine, have been helpful i n  
the handling of captured sheep, 

4. Transportation of sheep from the trap t o  other means of comrey- 
ance can be accomplished by various methods. The use of a home-made 
s t re tcher  has been sa t i s fac tory ,  

5. The use of a semi-dark shipping cra te  is  quire sat isfactory fo r  
transporting sheep by truck. 

6 .  Holding the sheep i n  pastures has a pa r t i a l ly  domesticating 
e f f ec t  and is  conducive t o  safer  handling. 

7. Transplants are costly and should be considered only a f t e r  ade- 
quate study. 

8. It i s  recommended that  transplant s i t e s  be properly fenced fo r  
one o r  two years af te r  the plant i s  made. This would exclude competition, 
permit follow-up s tudies ,  and the confinement would encourage a gradual - 
t r ans i t i on  to  the  wild s i tuat ion,  

9 .  The study of desert  bighorn sheep is  far from complete, and i t  
is intended that e f fo r t  toward improvement of handling techniques s h a l l  
continue, The door is  wide open. 



DESERT BIGHORN SHEEP COUNCIL MEETING 
APRIL 7-10, 1959 

DEATH VALLEY, CALIFORNlCA 

HANDLING AND TRANSPORTING DESERT BIGHORN SHEEP 

It must be s ta ted  t h a t  the  wr i t e r ' s  experience i n  handling and haul- 
ing deser t  Bighorn Sheep has been l imited t o  a dozen or so  animals and 
that t h i e  has not been &ne with great success. Efforts  by the  Arizona 
and Texas Game and Fish Departments t o  secure broodstock for restocking 
purposes have been disappointing es well  as  costly. Not only have the  
sheep been d i f f i c u l t  t o  t rap ,  but an excessive n d e r  have been l o s t  dur- 
ing handling and t ransport  ing. 

A minimum of handling i s  essen t ia l  i n  reducing losses of the highly 
sensitive Bighorn Sheep. A ce r t a in  amount of bodily contact cannot be 
eliminated, fo r  the-animals must be captured, loaded, transported, and 
sometimes held on the hauling truck f o r  several  hours. I n  addition, it 
seems advisable t o  vaccinate f o r  shipping fever, administer pen ic i l l in ,  
and inject t ranqui l izer  drugs. 

The following, therefore,  i s  a discussion of the problems encountered 
during the past  three  summers while trapping on the  Kofa Came Range i n  
Arizona. 

llowing the i r  capture,  the  sheep were loaded on a l - ton truck with 
hauling compartment, driven t o  Yuma, and then flown t o  the  Black Gap Wild- 
l i f e  Management Area i n  Texas, some 600 a i r l i n e  miles away. They were im- 
mediately released i n  a 500-acre enclosure. The period between trapping 
and releasing was usually l e s s  than 24 hours. The actual  f l i g h t  time was 

- 
only five hours, but, as the  t r i p  could not be made a t  night, the sheep 
were held overnight on t he  truck. Three t o  four hours were required t o  
load, vaccinate, and t ransport  the  sheep from the t raps  t o  Yuma. This  d is-  
tance averaged 75 miles. 

The location of the  t rap  with reference t o  the  !hauling truck is of 
importance. I f  t h i s  distance i s  more than 100 yards, as i t  was at  most 
t r a p s i t e s  on the Rofa, then the problem of get t ing the ssheep t o  the truck 
is increased. The very nature of waterhole trapping creates t h i s  problem 
and it cannot be helped. 

No great  d i f f i cu l ty  was had i n  capturing even the largest  ram, once 
i t  was i n  the net cor ra l  trap. The t rap  net t ing usually became entangled 

I/ Biologist,  Texas Game & Fish  Commission - 



about the  sheep's 
times were thrown 
was unnecessary. 
truck an.d loaded. 

horns as they rammed into  it. Sections of net t ing some- 
over t h e  sheep t o  e f fec t  the i r  capture,  but usually t h i s  
The sheep were then "flanked" or ca r r ied  bodily t o  the 

Excessive f r i g h t  and exhaustion and the resul t ing shock 
during t h i s  operation no doubt was detrimental. A t  Trap No. 7, s i tua ted  
200 yards from the t ruck,  two rams were loaded by t i e i n g  a rope t o  the i r  
horns, a f t e r  which the rams were driven t o  the  truck. The man a t  the end 
of t he  30-foot rope was able t o  maintain control and to guide them over 
this distance without trouble. Both sheep were i n  excel lent  condition 
when loaded, although one died three  months a f t e r  re lease ,  probably from 
o ld  age, and the  other accidentally choked t o  death while on the airplane. 
Both sheep weighed approximately 190 pounds when caught. The fur ther  use 
of t h i s  method should be considered unless the  sheep can be successfully 
t ranqui l ized by drugs. One large ram caught a t  horse tank t r aps i t e  was 
pul led and car r ied  about 60 yards t o  the truck as there  appeared t o  be no 
other  way of loading it. Excessive daytime heat and f r i g h t  caused t h i s  
sheep to  die before it gat  t o  the a i rpor t .  It did not stand i n  t he  truck 
after loading, but remained on the  f loor  breathing heavily. A ram and 
ewe loaded at  the same time showed no signs of weakening, but these ani-  
mals were much younger and l ighter .  

When a catch w a s  made, from three  t o  four men were present f o r  load- 
ing  operations. Single catches were u ~ u a l l y  made and no d i f f icu l ty  was 
encountered when one animal was loaded. When multiple catches were made, 
the animals were hobbled u n t i l  they could be lo-aded on the truck. Our 
experience with  hobbling was not en t i r e ly  sat isfactory,  however, f o r  a t  
times it seems t o  increase the i r  struggling.  While on the  plane, two 
sheep which were hobbled fo r  the sa fe ty  of the crew became so excited t ha t  
one two-year o l d  rain incurred a f a t a l  back injury and a mature ram choked 
itself t o  death unnoticed by the  crew. Subsequent f l i g h t s  without the use 
of hobbles were ent i re ly  sa t i s fac tory  as the sheep remained calm i n  the  
darkness of t he  crate.  

As the sheep seem t o  adjust  t o  the  confinement of the  darkened haul- 
ing compartment of truck and ea t  and drink well,  t h i s  method of transporta- 
t i on  probably would be superior t o  the  plane; however, since the f l i g h t s  
amounted t o  only f i ve  hours and only one or  two sheep were caught per week, 
the use of a truck could not be justif ied.-  The t r i p  by truck would take 
a t  l e a s t  20 hours of continuous driving over a distance of 1,000 miles and 
the last 25 miles over a rough road. I f ,  however, as many as three sheep 
could be trapped within a period of three  days, the  truck would be used. 

Each year's experience has been accompanied by changes i n  handling 
procedures i n  an attempt t o  cut  the  mortali ty a f t e r  capture. Individuals 
react di f fe ren t ly .  Some seem to die j u s t  from the  lack of the w i l l  t o  
live. Others are  able t o  withstand considerable su f f e r ing  and confinement. 
One ewe, while i n  the t rap,  f e l l  and broke off a horn near i ts  skul l .  Fol- 
lowing t h i s ,  she slipped and f e l l  i n t o  the waterhole, and was removed i n  a 
state of shock. The following morning, she was flown to  the re lease  s i t e ,  
and is s t i l l  a l i ve  and doing w e l l .  Another ewe was held i n  the truck a t  
Vuma f o r  over 24 hours i n  excessive heat while the plane' was being repaired. 



This sheep a t e  native browse readi ly  while i n  confinement. It is now at 
the re lease  s i t e .  

Four other sheep were i n  apparent good condition when released i n  
the pasture,  but died from two weeks to  three  months la te r .  Although the 
hab i ta t  i s  very s i m i l a r ,  the problem of adjusting t o  the  new environment 
is not easy. Two of the sheep tha t  died were very o ld ,  hence i t  was de- 
cided not t o  transport  old animals, tha t  i s  animals over s ix  or s w e n  
years of age. Lambs also were not transported. 

Some things that should have been done could not be done on this  
trapping project ,  Accidents contributed t o  t he  loss of sheep, but a small 
per cent of accidental  i n ju r i e s  always accompany the  moving of b ig  game 
animals. 

I n  conclusion, any suggestions which might help fur ther  t h i s  program, 
especial ly  on t h i s  important subject  of handling bighorn sheep, w i l l  cet -  
tainly be given consideration. 



TAE USE OF THE C02 CAP-CHUR GUN AT DESERT GAME BANGE 1958 

by G. A. Devan 
Bureau of Sport Fisher ies  and Wildlife 

Las Vegas, Nevada 

The Cap-Chur gun has a de f in i t e  place i n  the  handling of mammals. 
Used within  l imita t ions ,  the technique can serve as a valuable tool. 

The pract ice  of col lect ing with a drug- fil led o r  coated p ro j ec t i l e  
i s  not a new one. Several invest igators  have t r i e d  t o  accomplish t h i s  
through modifications and use of p i s t o l  car t r idges  o r  shotgun shel ls .  
Even here a t  the Desert Game Range, t h e  dar t  gun concept is not new, for  
e f f o r t s  have been made to  adapt for  our use the  aboriginal type blow gun 
and da r t s  coated with curare. 

Locally, the summers of 1955 and 1956 were extremely dry. Because 
of t h i s ,  the bighorn sheep at the Desert Game Range were very docile and 
calm. It was not uncommon to  be able t o  approach a band of sheep t o  with- 
i n  25 o r  35 yards and have them stand f o r  several  minutes. It was with 
t h i s  &normal behavior tha t  our search for  a tool  based on the dar t  gun 
pr inc ip le  began. Although extremely dry periods of fe r  the best  times t o  
use the  da r t  gun, such periods of fe r  more success through other techniques 
on the  Desert Game Range. Trapping a t  water holes during dry years is 
more effect ive .  With limited manpower, any intensive e f f o r t s  spent on 
the da r t  gun would reduce manpower avai lable  fo r  the more conventional 
trapping program a t  the water holes. 

The objective of our trapping, o r  .capturing program, i s  t o  t ag  and 
brand animals and t o  bring some in to  Corn Creek for  experimentation or 
transplant.  Either phase requires a f a i r  amount of equipment and, for  
obvious reasons, should be practiced i n  l o c a l i t i e s  tha t  would be f a i r l y  
accessible with a vehicle, 

W e  have considered a mobile f i e l d  un i t  capable of roaming the moun- 
ta ins  i n  search of sheep. Such a un i t  would oonsist  of a r ider  and one 
or  two pack animals plus a saddle horse. Due to  the dispersement of the  
sheep and the i r  r e l a t i ve ly  way nature, other than during drouth times, i t  
would take considerable time t o  locate  suf f ic ien t ly  c o o p  r a t i v e  animals 
tha t  could be s ta lked or  approached t o  within about 30 yards, the effec-  
t i v e  range of the  dar t  gun. Mobility of the f i e l d  un i t  would be somewhat 
r e s t r i c t e d  because food and water are scarce, and a l l  feed for  the horses 
and most of t he i r  water must be hauled. A t  t h i s  stage, i t  appears tha t  
more tangible projects  could be accomplished, using other pethods with the  
same investments. 

Some objectionable 1-imitations of the gun are noted. The ideal  
range is  about 30 yards, while l esse r  ranges give too much penetration, 
causing excessive wounding. This i s  t r u e  even when the gun i s  adjusted 



t o  a low power se t t ing .  I f  the  range i s  much over 30 yards,  accuracy 
is affec ted .  

Even a t  the i d e a l  range of 30 yards,  i t  takes considerable p r a c t i c e  
t o  group sho t s  consis tent ly .  The p r inc ip le  of shooting the gun is more 
l i k e  archery than using a r i f l e .  I f  the  aluminum dart misses i t s  t a r g e t ,  
i t  i s  usual ly  damaged i n  rocky country, and d a r t s  cos t  approximately $5.00 
each. 

The slowness of loading, o r  s e t t i n g  up a d a r t ,  i s  not too undesirable 
i f  needs can be ant ic ipated;  however, i t  is  d i f f i c u l t  t o  t ranspor t  a loaded 
d a r t ,  e spec ia l ly  on horseback, without displacing o r  los ing some of the  
n i c o t i n e  a lkaloid ,  The manufacturer recommends t h a t  a d a r t  be kept loaded 
not more than 24 hours, and then i t  should be scrubbed out  with a b o t t l e  
brush and a detergent. This p resen t s  some unfortunate problems. 

I n  using the gun on the Desert Game Range, we have had three puzzling 
experiences f o r  which we have no explanation, The manufacturer of the  
d a r t  gun suggests using 400 mg of n icot ine  a lkaloid  per 100 pounds of ani-  
mal weight, In June, we experimented on one of our penned rams a t  Corn 
Creek. The animal was a long y e a r l i n g  and weighted about 80 pounds. A 
d a r t  with 300 mg of drug was shot  i n t o  i ts  buttock a t  about 20 yards. 
Penet ra t ion  was excessive, No e f f e c t s  were noted on the  animal a f t e r  20 
minutes. Then another d a r t  loaded with 300 mg was shot  i n t o  the ram's 
other buttock. After t en  more minutes, the  ram acted  q u i t e  sluggish. In  
another f i v e  minutes, we were ab le  t o  walk up t o  the  animal, catch him 
and throw him down. 

The second,unusual occurrence was with a ewe. She weighed 110 pounds 
and was sho t  wi th  600 mg i n  the  buttock a t  30 yards. A s  soon as  she was 
h i t ,  she r a n  f o r  about 100 yards at f u l l  speed and dropped dead. A' general 
post-mor tem revealed nothing conclusive. 

The t h i r d  case concerned a long year l ing  ram t h a t  weighed 110 t o  12T) 
pounds. Af ter  much e f f o r t ,  t h e  ram was s ta lked t o  wi th in  35 yards, A 
l a r g e  dose of 600 mg of a lka lo id  was shot  i n t o  a buttock. A t  t he  impact 
of the  d a r t ,  o r  perhaps from the  pop of the gun, the  ram took off a t  a 
t r o t .  This happened i n  a large open basin, and t h e  ram was observed for 
approximately 15 minutes when he t r o t t e d  from s ight .  

Summary : 

The Cap-Chur dart gun has many po ten t i a l s  and w i l l  a s s i s t  i n  the bio- 
l o g i c a l  f i e l d ;  however, i t  has p e c u l i a r i t i e s  which have t o  be considered, 
and its use should be by someone who has become adept in the technique. 
The u n i t  cannot be picked up a s  an ordinary r i f l e  and used e f fec t ive ly ,  

The use of the gun a t  the Desert Game Range i s  l im i t ed ,  f o r  other me- 
thods already employed t o  meet the same object ives appear more dependable 
and consis tent  w i th  our  present  program. 



NOTE: For additional in£ ormation concerning the avai labi l i ty  and use 
of the Cap-Chur gun and related suppl ies ,  write to: 

Palmer ~hemical  and Equipment Co., Inc. 
134 Houston S t  6 , N. E .  
Atlanta, Georgia 
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RECREATIONAL VALUES OF BIGHORN OTHER THAN HUNTING 
by 

Russell  I<. Grater ,  Regional Natura l i s t  

Do you remember your f i r s t  meeting wi th  a bighorn? Do you remember 
y e t  today where i t  was t h a t  you saw i t ?  Was i t  i n  the  depths of some great  
canyon, on a s t eep  mountain slope, on a s t r e t c h  of tundra? Did you get  a 
t h r i l l  out  of see ing t h e  animal, and do you s t i l l  experience something of 
t h e  same t h r i l l  y e t  today when you th ink of i t ?  Did the  s i g h t  of the ani-  
mal make you wish f o r  a camera, a gun--or d id  you j u s t  hope t h a t  he wouldn't 
scare and dash ou t  of s igh t?  The answers t o  these questions I am sure  a l l  
of you have experienced a t  some time o r  another. Cer ta in ly  I have. 

I wel l  remember the  f i r s t  time I ever saw a bighorn--a magnificent ram. 
I was a midwestern farm boy, p r e t t y  much a tenderfoot i n  the  'Jest, and I 
had my f i r s t  job a f t e r  col lege  i n  Glacier  National Park. I had hardly landed 
i n  the park before I s t a r t e d  ou t  t o  get  acquainted wi th  the  area  and i t s  
t r a i l  system. I remember v iv idly  y e t  today the  marvelous peaks and flower 
f - i e lds ,  the  heavy f o r e s t .  I had t r ave led  some distance up a ra the r  s teep 
slope, admiring the  beauty of the country, when 1 f i n a l l y  stopped t o  r e a l l y  
absorb the  view and take a p ic ture ,  I sat down on a rock, got my camera a l l  
ready, and about t h a t  time I heard a sound on the  slope near me. Turning 
slowly, s o  as  not t o  f r igh ten  whatever i t  was making the noise,  I got my 
f i r s t  view of a bighorn ram, The animal had stopped about 50 f e e t  from m e  
and was watching me c losely ,  his  head he ld  high, his every ac t ion indicat ing 
indecis ion as  t o  whether t o  run o r  watch fu r the r .  A s  I d idn ' t  move, even ' 
womewhat f e a r f u l  t h a t  the bl inking of my eyes might be a l l  tha t  i t  would 
take  t o  send him running, I could s e e  a l o t  about him t h a t  I had only known 
before  through reading a book. To say t h a t B 1  was t h r i l l e d  is  an understate-  
ment, The animal was so  much a p a r t  of h i s  wild environment and the thought 
kept  running through my mind t h a t  1 was so  lucky t o  be so close.  Even a f t e r  
t h e  ram had f i n a l l y  decided t h a t  he would be sa fe r  a b i t  f a r t h e r  up the  
s lope ,  I remained qu ie t  j u s t  watching h i m  go. It wasn't u n t i l  he was well  
ou t  of range t h a t  I remembered t h a t  I had a good camera i n  my hands, cocked 
and ready f o r  act ion.  

Since t h a t  time i n  Glacier ,  I have seen many bighorn--in the Rockies, 
Black Canyon of the  Gunnison, Zion, lower Grand Canyon, the Lake Mead country, 
KO£ a Mountains- several areas i n  a l l .  I have had the  good fortune t o  study 
and observe them under many condit ions,  but I have never ceased t o  f i n d  i t  
a r e a l  t h r i l l  to  see  one i n  h i s  own environment. 

When 1 was asked t o  review the subject  of "Recreational Values of Big- 
horn other than Huntingt' a t  t h i s  conference, I was somewhat undecided as t o  



how I should approach i t .  After a l l ,  " recreat ion"  means d i f fe ren t  things 
t o  d i f f e r e n t  people. To one, i t  i s  an a c t i v i t y ;  to  another, a game; to  a 
t h i r d ,  anything giving enjoyment, e t c . ;  however, I believe t h a t  t o  anyone 
who has experienced bighorn as a p a r t  of a wilderness p ic tu re ,  there  a r e  
c e r t a i n  bas ic  values t h a t  a re  immediately apparent and a r e  rec rea t iona l  i n  
nature.  

There i s  no doubt i n  my mind but what the  bighorn i s  an animal com- 
manding a broad, na t ional  i n t e r e s t .  It doesn't  matter whether a person 
i s  i n  t h e  land where i t  l i v e s  o r  i n  some grade school i n  a c i t y  f a r  r e -  
moved from the  bighorn's home. There i s  always a decided i n t e r e s t  that 
shows when a p ic tu re  of a b ig  ram i s  seen, o r  a s to ry  about bighorn i s  
to ld .  ch i ld ren ,  bas ica l ly  our bes t  conservation hopes f o r  the  fu tu re ,  are 
always concerned about the  animal and how i t  i s  ge t t ing  along. Older con- 
s e r v a t i o n i s t s  remember wel l  the  f a t e  of the  Audubon's Bighorn and the  some- 
what precarious s t a t u s  of the S i e r r a  Bighorn, and show an understandable 
concern about o ther  species.  Thus, we f i n d  a "build in" i n t e r e s t  when 
v i s i t o r s  come t o  bighorn country, and i t  is  t h i s  i n t e r e s t  t h a t  forms t h e  
basis  f o r  " recreat ion"  as I use the term today. 

V i s i t o r s  t o  our National Parks and Monuments and the  National Fores ts  
a re  invar iably  impressed with the  s t ~ f k i n g  aspects  of the  natura l  scene. 
It i s  only t o  be expected t h a t  they p i c t u r e  animals as a p a r t  of the  w i l -  
derness scene-although you might be excused f o r  questioning t h i s  statement 
i f  you have seen as many people t ry ing  t o  t r e a t  wild bears l i k e  zoo animals 
as  I have i n  the l a s t  28 years! Perhaps I should say t h a t  "normally" wild- 
l i f e  is considered by the  publ ic  t o  be as much a p a r t  of the  na tu ra l  scene 
as rock formations, f o r e s t s  or  r i v e r s .  Much would de f in i t e ly  be l o s t  i f  
they were not  there.  To the  bighorn f a l l s  the  d i s t i n c t i o n  of being r e -  
garded as somewhat of a ud.que form of w i l d l i f e ,  thus deserving of even 
more than the  usual amount of i n t e r e s t .  

Seeing a bighorn may aff e c t  v i s i t o r s  i n  severa l  ways. F i r s t ,  t h e r e  
i s  the  i n s p i r a t i o n a l  value.  There i s  no s u b s t i t u t e  f o r  the t h r i l l  t h a t  
one ge t s  a t  seeing such a magnificent crea ture .  There i s  o f ten  a s o r t  of 
s p i r i t u a l  t i e  i n  t h a t  you get with your Maker as you see the f i n e  r e s u l t s  
of H i s  handiwork. There i s  something of a f e e l i n g  of reverence a t  having 
had the  opportunity of seeing such a crea t ion.  Perhaps there  i s  a d e s i r e  
t o  express fee l ings  t h a t  r i s e  t o  the  surface--poets and wr i t e r s  have put  
such emotions i n t o  words, enriching our world of appreciation i n  so doing. 
There is sure ly  no way i n  which anyone can t r u l y  measure the i n s p i r a t i o n a l  
worth of such an experience i n  the l i f e  of a c h i l d  who meets t h i s  c rea t ion  
of nature  f o r  the f i r s t  time. What basic  e f f e c t s  w i l l  i t  have upon t h i s  
c h i l d ' s  thoughts and ac t ions  hereaf ter?  This i s  an in tangible ,  but very 
r e a l ,  benef i t  of i n s p i r a t i o n a l  recreat ion.  

Then t h e r e  i s  the a e s t h e t i c  i n  t h i s  form of recreat ion,  A l l  na ture  
is  beau t i fu l  i n  its own way, but the bighorn has been given spec ia l  values.  
The ram i s  t r u l y  a thing of beauty, complementing i t s  surroundings i n  a way 
easy t o  see and appreciate. I t s  l i n e s  donate s t r eng th ,  thesweep of i t s  



horns a r e  we l l  proport ioned.  I ts  sureness and grace a r e  b e a u t i f u l  t o  watch. 
Everything about i t  seems t o  emphasize t h a t  i t  belongs, t h a t  t h e  scene 
would not  be the  same i f  i t  were not  there .  

It i s  when we ge t  i n t o  the  realm of understanding the  animal t h a t  we 
f i n d  the  i n t e r e s t  base broadening r ap id ly .  V i s i t o r s  t o  an r e a  such a s  
Death Valley a r e  i n t r i g u e d  and amazed a t  how such an animal can l i v e  i n  
what,  at f i r s t  glance t o  t h e  u n i n i t i a t e d  d e s e r t  t r a v e l e r ,  seems t o  be such 
a harsh  and un inv i t ing  country.  

There is  f i r s t  the ques t ion  t h a t  must always be answered as t o  where 
i t  l i v e s .  Most v i s i t o r s  wouldn'b be su rp r i sed  to  be t o l d  t h a t  i t  l i v e s  
among t h e  p ines  and o t h e r  evergreens among the  Panamint Mountain highlands.  
They would expect it t o  choose a  well-vegetated region where shade and 
wa te r  could be expected. To f i n d ,  however, t h a t  i t  i s  t h e  more bar ren ,  
rocky, mountain a reas  t h a t  a t t r a c t  the  major i ty  of the  bighorn i s  i n  i t s e l f  
a source of wonderment. While not done i n  Death Valley--and the  reason is  
obvious why not- - in some of our parks,  conducted hikes a r e  taken i n t o  bighorn 
count ry  s p e c i f i c a l l y  i n  t h e  hope of see ing  some of these  animals. The re-  
s u l t  is  t h a t  sometimes so many f o l k s  go along t o  see  t h e  bighorn t h a t  t h e  
animals ge t  out  f a s t ,  a  b i t  unnerved a t  a l l  t h e  commotion. Usually, however, 
t h e  ob jec t ive  of t h e  t r i p  i s  r e a l i z e d  and the  h ikers  see  what they came t o  
see .  

I n  t h e  process of s ee ing  where the  animal l i v e s ,  t h e  v i s i t o r s  l e a r n  
something about how i t  l i v e s .  A s k i l l e d  n a t u r a l i s t  can show them a v a r i e t y  
of  i n t e r e s t i n g  i tems,  a l l  of which go toward bui ld ing  up some well- defined 
impressions of what a  bighorn i s  and how he ge t s  along 
v i s i t o r  l ea rns  something of food requirements and gets acquainted wi th  some 
of t h e  p l a n t s  used. This ,  i n  i t s e l f ,  i s  an important secondary b e n e f i t ,  
as t h e  p l a n t  l i f e  of the  a r e a  might we l l  have been passed over without  no- 
t i c e  had i t  not  been f o r  t h e  bighorn. The animal 's problems, family l i f e ,  
the s t o r y  of t h e  formation of small bands and why t h i s  i s  so ,  t hese  and - 
many o ther  i n t e r e s t i n g  f a c t s  can be unfolded f o r  the  i n t e r e s t  and enjoyment 
o f  t h e  h iker  as he t r a v e l s  through sheep country. 

The h a b i t s  of the  bighorn f u r n i s h  s t i l l  another f a c e t  of i n t e r e s t .  I 
r e c a l l  very  we l l  a t  Rocky Mountain National Park one time when I had a group 
o u t  on an a l l- day  h ike  and we spot ted  an age-old argument t h a t  I am s u r e  
s e v e r a l  of you have seen. O u t  on a r e l a t i v e l y  f la t- topped r i d g e  were two 
huge rams. There was no doubt i n  anyone's mind as t o  what was tak ing  p lace  
as these  two o l d  warr iors  met head-on i n  combat. The sounds of the f i g h t  
could be heard f o r  some d i s t ance  and the  animals were so engrossed i n  t h e i r  
d i f f e r e n c e  of opinion t h a t  my pa r ty  was able  t o  get  w i th in  a  couple hundred 
yards  o f '  t h e  contes tan ts .  Never have I seen a group of h ike r s  more f a s c i -  
na ted  by a  drama i n  na tu re ,  and the  quest ions came th i ck  and f a s t .  Here 
was r e c r e a t i o n ,  but  q u i t e  d i f f e r e n t  from t h a t  usual ly experienced. 

Almost always, one ques t ion  about bighorn leads t o  another and another ,  
and new worlds of i n t e r e s t  unfold. Folks want t o  know what enemies a  b ig-  
horn has and how he p r o t e c t s  h imse l f .  Can he outrun h i s  snemy and i f  he 



c a n ' t ,  what then? Can he use h i s  choice of t e r r a i n  t o  he lp  defend himself? 
l a a t  happens t o  t h e  lambs? Does the  ram pro tec t  h i s  family? These and 
dozens of o ther  ques t ions  broaden t h e  scope of i n t e r e s t .  Sometimes some- 
t h i n g  happens t h a t  changes we l l - e s t ab l i shed  impressions. For example, I 
had a group of v i s i t o r s  out  on a boat tour  a t  Lake Nead one time and I 
took them up i n t o  t h e  Boulder Canyon a rea .  Here the  s lopes  drop sharp ly  
i n t o  the  1&e, and soizetimes sheer cliffs r i s e  above very deep, water fil- 
l e d  canyons. Such a p l ace  is a canyon known as Vlishing Well--perhaps eome 
of you have been the re .  Sometimes, i f  t h e  boat p i l o t  would keep h i s  motors 
i d l i n g  a s  he moved slowly i n t o  the narrow p a r t  of t h e  Wishing Veil, one o r  
more bighorn might be seen on t h e  ledges above. This p a r t i c u l a r  day, w e  
saw a ram all r i g h t ,  b u t  i t  was a dead one. It was f l o a t i n g  i n  t h e  water ,  
w e l l  up i n  t h e  canyon. An examination showed t h a t  i t  had simply d i ed  by 
drowning, Apparently he had f a l l e n  from t h e  top of the  high c l i f f  i n t o  t h e  
l a k e  and was s u f f i c i e n t l y  i n j u r e d  t h a t  he couldn ' t  s w i m  out .  There wasn ' t  
a s i n g l e  v i s i t o r  on t h e  boat  t h a t  d i d n ' t  express astonishment t h a t  a bighorn 
had a c t u a l l y  l o s t  i t s  foo t ing .  Af ter  a l l ,  these  f o l k s  had r ead  i n  more than 
one pub l i ca t ion  t h a t  a mountain sheep i s  always sure-footed. Thus, i deas  
qu ick ly  changed and t h e  bighorn became a c rea tu re  wi th  r e a l  problems of s u r -  
v i v a l ,  and sub jec t  t o  t h e  same f a t a l  mistakes of o ther  animals. 

S imi l a r ly ,  the problem of s u r v i v a l  i n  a competi t ive world took on real 
meaning t o  a number of  h ike r s  who accompanied me t o  the  top  of  F o r t i f i c a t i o n  
H i l l ,  overlooking t h e  lower b a s i n  a t  Lake Mead. Doubtless,  s e v e r a l  c e n t u r i e s  
had seen  t h e  bighorn ranging  t h e  s lopes  of F o r t i f i c a t i o n  H i l l ,  ob t a in ing  
t h e i r  food from t h e  sparse ly-vegeta ted ,  cooler  canyons and g e t t i n g  t h e i r  
water  from the  nearby Colorado River o r  from spr ings .  Today, of course,  all 
t h i s  has changed. Man has c r e a t e d  Lake Mead and t h e  r i v e r  i s  no more i n  
t h i s  area.  That ,  i n  i t s e l f ,  wouldn't  be bad from t h e  s tandpoin t  of the 
sheep,  but  another element has a l s o  en tered  the p ic tu re .  The s lopes  and 
wash= sfcE3ortFfication_II+11swaun w i t h  wild burros and 4he bighorn have 
been hard-pressed. Gone a r e  t h e  spr ings ,  --trampled and contaminated by t h e -  
burros .  Gone too i s  much of t h e  ava i l ab le  food, To maintain themselves, 
t h e  bighorn have withdrawn t o  t h e  top of F o r t i f i c a t i o n  H i l l .  Here t h e r e  i s  
a cons iderable  amount of fo rage ,  but  no water. Every few days, t h e  sheep 
apparent ly  go t o  t h e  l a k e  f o r  water--a d is tance  of about 2-3 miles  by t r a i l  
and some 2000 f e e t  below t h e  top  of t h e  mountain--draink t h e i r  f i l l  and then 
r e t u r n .  Only t o  one who has followed t h i s  sheep t r a i l  through t h e  s t e e p  r i m  
rock  t h a t  completely surrounds F o r t i f i c a t i o n  H i l l  does i t  become completely 
ev ident  why the  burros  have never got ten  t o  the top. So, today t h e  bighorn 
on F o r t i f i c a t i o n  H i l l  remain on t h e i r  " Island i n  the Sky," surrounded by 
bur ros ,  but  holding t h e i r  own. To the v i s i t o r  t o  Lake Mead, t h i s  is  an ab- 
so rb ing  s t o r y  and one t h a t  always produces a r e a l  f e e l i n g  of p leasure  t h a t  
bighorn can surv ive  aga ins t  cons iderable  odds i f  they have the  opportuni ty.  

To t h e  photographer, t he  bighcrn o f f e r s  a type of r e c r e a t i o n  t h a t  i s  
becoming more and more popular .  P r a c t i c a l l y  every v i s i t o r ' s  ca r  these  days 
has one o r  more cameras i n  it .  To g e t  a p i c tu re  of a bighorn in h i s  wi ld  
s e t t i n g  i s  a h igh l igh t  of a vaca t ion  o u t i n g .  I have seen nurerous v i s i t o r s  
i n  a bighorn country work f o r  hours t o  g e t  a reasonably c lose  shot  of a ram 
o r  a small  band. There i s  a r e a l  sense of achievement i n  so doing. A s  a 



photographer told me one time: "It i s n ' t  too d i f f i c u l t  t o  ge t  a bighorn 
i n  the  te lescopic  s i g h t  of a high power r i f l e ,  but  i t ' s  not so simple t o  
g e t  c lose  enough t o  one t o  ge t  h i s  p i c t u r e  wi th  a standard lens."  It 
would be i n t e r e s t i n g  t o  know how many I<odachromes a r e  shot  each summer of 
mountain sheep (or a t  l e a s t  a p i c t u r e  i s  taken of where the  sheep a r e  sup- 
posed t o  be s tanding) ,  but  i t  must  run  i n t o  a considerable f igure .  I be- 
l ieve  I would be s a f e  i n  s q i n g  t h a t  t h e r e  a r e  as  many o r  more bighorn 
hun te r s  with cameras as wi th  guns. 

A bighorn experience is  d e f i n i t e l y  q u a l i t a t i v e .  It helps t o  i n s t i l l  
i n  people a deeper apprec ia t ion  of what na tu re  has t o  o f f e r .  To achieve 
i t  usua l ly  takes v i s i t o r s  i n t o  country t h a t  i s  d i f f e r e n t ,  introducing them 
t o  s t i l l  o ther  va lues  i n  t h e  f i e l d  of wilderness.  The s p i r i t u a l  and re- 
c r e a t i o n a l  va lues  of t h e s e  wi ld  lands t o  man a r e  unquestioned; t h e  l o s s  of 
any part would be a s o c i o l o g i c a l  l o s s .  Bighorn, i n  t h e i r  na t ive  environ-  
ment, a r e  . d e f i n i t e l y  an important p a r t .  

Sometimes 1 encounter an opinion t h a t  t h e r e  i s  %on-use" of such an i-  
mals as bighorn where they are not  harvested.  To f e e l  t h i s  is so only i n -  
d i c a t e s  a lack of understanding as t o  what t h e  advocates of na tu ra l  areas 
be l i eve  i s  important i n  th i s  type of use. Bighorn, as  an i n t e g r a l  part of 
t h i s  na tu ra l  scene, are "used" over and over again,  but  no numerical loss 
i s  experienced. The g r e a t e r  the  use,  t h e  g r e a t e r  t h e  benef i t s ;  and the 
b e n e f i t s  are growing, as each year  sees  a d d i t i o n a l  thousands of persons c 
coming i n  contac t  w i t h  na ture .  Recreat ion means "diversion;  play; t o  pro- 
v i d e  amusementu; i t  also means "refreshment of the  s t r eng th  or s p i r i t s  ." 
The bighorn can satisfy e i t h e r  d e f i n i t i o n - - i t  a l l  depends upon how you care  
t o  use him. 



THE DEA.TI-I VALLEY GIGI-IOEM PROJECT 

VelLes , Xatur a.1i.s t 
Death Valley W a ~ i o n a l  >fonument 

Death Valley,  Ca l i fo rn ia .  

The purpose of 'ihis paper is to explain t o  some extent the 
na tu re  and t h e  scope of t h e  b ighorn  project being carried on i n  Death 
Valley a t - -  the present time. I n  order  t o  do this most properly I 
should l i k e  t o  r d e r  t o  the t a b l e  02 contents  o? the report w e  have 
just f i n i s h e d  on our work t o  date. Here a r e  235 pages of s i n g l e -  
spaced typewri t ten  mater ia l  includino, a dozen charts and a map of 
d i s t r i b u t i o n .  For those who a r e  reluctant t o  read d e t a i l e d  r e p o r t s  
the re  i s  a p i c t u r e  s t o r y  of 112 i l l u s t r a t i o n s  with s u i t a b l y  s i m p l i f i e d  
captions c l o s i n g  the book. 

This r e p o r t  r e p r e s s n t s  work and since "work" i s  an unsophis t ica ted  
word i t  might be well t o  here emphasize the  f a c t  t h a t  our approach t o  
the problem has been, and i s ,  an unsophis t ica ted ,  ungadgeted effort 
to  f i n d  ou t  how bighorn l i v e  i n  Death Valley. 

Our method has been simple: Yhenever we have made contac t  
w i t h  a band of sheep, b7e have made every e E o r t  t o  maictain that 
c o a t a c t  as long as  poss ib l e  whether i? meant hours ,  
months. Our only gadzets , high-power f i e l d  = la s ses ,  long range lenses, 
and notebooks, t o  record on Eilm and paper our observations of the 
d e t a i l s  of t he i r  dai ly  l ives.  

- 
This type of ~rorlc cannot be paid ?or  with money -- cannot be 

done wi th in  a. Corty hour week. Eizht hours a day, five days a week 
with Saturdays and Sundays 052 i s  an admirable schedule designed for  
t h e  protectior. of the f i e l d  worker bu t  the bighorn a r e  not concerned 
wi th  t h i s  -- they come and go a s  they p l ease  and t h e  f i n a l  measure 
of the f i e l d  worker's success w i l l  der ive  from his  w i l l i n ~ n e s s  t o  
come and go with  them. 

Sometimes, i n  order t o  understand what someone i s  doins i t  may 
be necessary t o  unders 'cad  12 he i s  doing it.  I n  our case it i s  
simply a deep-seated i n t e r e s t  i n  our v7olorl:, of recognizing what needs 
t o  be done and doins  i t  r e p r d l e s s  of what i t  takes  t o  do it. Ve 
a r e  not  sayin2 t h a t  everyone should adopt t h i s  a . t t i t u d e  toward his 
~ ~ o r k ,  but we a r e  sayi i ls  t h a t  this t y p e  work i s  not l i k e l y  t o  ge t  
done any other way. 

Ye bzgan t h i s  p r o j e c t  i ~ a d v e i - t e n t l y  du r ing  our  Z l r s t  v i s i t  to 
Death Valley i n  January,  February and Narch 05 1950. 

p r e t a t i v e  prosrams a s  " o ~ c  o? o u r  most i n t e r e s t i n 2  rnanm~als, \.rho cross 
Cram one mountain r an se  a n o t b c ~  i n  t he  v i c i n i t y  of Badwat2~. : '  



The complete absence of any f u r t h e r  information about them 
aroused our h t e r e s t  co the  excent t h a t  we spent  six weeks of OUT 

t i m e  in an increas ingly  detei-mined e f f o r t  t o  see  a t  l e a s t  one 
of t he  e lus ive  c::.-ea.tures i f  i t  was a t  a.11 poss ib l e .  

T:k gave up the  search  wi th  :he warm weather oC Apr tl  and decided 
t o  apply ourselves t o  the  l i t e r a t u r e  on t h e  liclson bizhorn durin:: 
the sumnei-, thus acquaint  ourse lves  wi th  i t s  h a b i t s  and be prepared 
f o ~  a more Fn te l l i zen t  s e a r c h  the  next  winter .  

??e discovered t11a.t there  was, p r a c t i c a l l y  speakinz,  no l i t e r a t u r e  
on the spec ies  a v a i l a b l e  allywhere. This heightened our i n t e r e s t  t o  
t h e  extent  t h a t w e  spent a major po r t ion  of t he  next fxo winters  i n  
a Zruitless e f f o r t  t o  l e a r n  something about them. 

We could f i n d  no one who knew where t o  look, xho could t e l l  US 

what they looked l ike ,  what they a t e ,  where they had l a b s ,  when the 
famous Eights  between rams took p lace ,  or  any of the phases of t he  l i f e  
h i s t o r y  of an animal which you would expect t o  be common knowledge i n  
an area which had been s e t  a s ide  as a sanctuary f o r  i t .  

On the other  hand, their behavior and whereabouts became such 
a mystery that  we  besari t o  wonder i f  there were a c t u a l l y  any of them 
left. The f a c t  t h a t  d u r i n s  t h i s  e n t i r e  period w e  had not ta lked t o  
a s ing le  person who had seen a sheep i n  several yea r s  added considerable 
substance t o  t h i s  idea.  

F i n a l l y ,  however, i n  March oZ 1352, we found one Wlson bighorn 
ewe i n  Echo Canyon, and were able t o  observe her f o r  an hour a s  she 
climbed the  canyon w a l l  t o  the  t i p  of t h e  hizhest peak. 

Our enthusiasm was revived, and a second phase of our p ro jec t  
began. 

FTe had been hear ing  that sheep were much e a s i e r  t o  f i n d  a.t t h e  
Desert  Game Ea.nge nea r  Las Vegas i n  Mevada, and w e  now decided t h a t  
since it had taken u s  three winters t o  find one sheep i n  Death Valley 
we should go t o  t he  Game Ranze and see how long i t  took t o  see one 
there. Ye ar r ived  i n  the l a t t e r  half of March. 

n  ha personnel of t h e  Fish and '.!ildlife Service ak the  Game Zange 
were very cooperativz and save us t h e  use of Joe May Camp for  ten days. 
There, i n  a joshua t ree  h a b i t a t  a t  about 5000 f t .  e l eva t ion ,  we saw 
a t  l e a s t  one bizhorn every day, climaxed by one day ' s  t o t a l  of f o r t y -  -- 
f ive .  - 

Ye Eollcrwed, observed and photographed sheep all day every day,  
a d  a t  ni=;ht  we y e a 6  a. s t a c k  oE wpubl-=Lshed manusczipts about sheep by 
Oscar V.  Deming, the Game Eanze L io loz i s t .  

:re bezan t o  l e a r n  from what we saw and r e a d .  L?e learned t h a t  w e  
vere i ~ h e r ~ ?  i n  the l a m b i n s  seasor!  and t h a t  the rams had ~ ~ i f h d i - a w n  i n t o  



a. s epa ra t e  band i n  a separa.te t e r r i t o r y .  !?e saw nine  of them, a l l  
mature, a t  t h e  top of !dildhorse Pass ,  i n  t h e  pinyon an3 juniper 
country,  and wondered why there were no younz rams w i t h  them. 

. . 
Ve learned  there was such 2 t h i n g  as . lba.by-sit . t i ix" and v e  

saw i t ,  twelve lambs p l a y i n 5  and r e s t i n g  or? a high c l i f f  i n  t he  care 
of tvo  o lde r  eves,  while  a l l  t he  o t h e r  mothers f e d  i n  the  dense (and 
t o  lambs, d a n y r o u s )  vege ta t ion  i n  t h e  wash below. 

c!e saw there  were l eade r s  among them a.nd wondered how they were 
chosen and-  hot^ they r u l e d  u n t i l ,  as time passed,  we saw t h a t  they didn' t 
r u l e  a t  a l l ,  but l ed  by example. 

T!e r e - y e a d  some of the  fev pamphlets and a r t i c l e s  we had been 
able  t o  c o l l e c t ,  and began a t  once t o  see  d i fzerences  between what was 
written and what we were seeing. For in s t ance ,  E. H. Ober (1931) had 
w r i t t e n  t h a t  bizhorn iambs were born twins and snow white. rre could 
find n e i t h e r .  

Ernest  Thompson Seton (1927) had placed the mating season i n  
December, but here i n  March we were seeing lambs wi th  horns showing 
and s o  much grea.ter growth than o t h e r s  that they could be no l e s s  
than two months o ld ,  s o  t h e  matin:, season of 'shese dese r t  sheep had 
t o  begin lonz  becore December, because lambs were born i n  January. 

Seton a l s o  m o t e  t h a t  : 'the lambs up t o  G months o ld  octen b l e a t  
exac t ly  a.s do t h e  domestic kind; bu t  I never heard any sound from t h e  
o l d  sheep except  a loud s n o r t  o r  'snoo2'." This  was hard t o  r e c o n c i l e  
with $:he ?act t h a t  w e  were h e a r i n s  ewes c a l l  t h e i r  lambs every day. 

So, day by day, the d i f f e rence  between r7ha.t we were reading and 
what we were see ing  grew t o  such proport ions t h a t  we eventual ly came 
t o  the inevi-;able conclusion t h a t  we had apparent ly stumbled i n t o  a  
v i r g i ~  f i z l d  oE research; that t h e  l i f e  h i s t o r y  of the  desert  bighorn, 
Ovis canadensis ne l son i ,  was unkaown; t h a t  w r i t e r s  on the  sub jec t  were - 
r e h a s i n s  lezend and hearsay. 

F o t h l u ~  had happened t o  c h a n ~ e  t h i s  p i c t u r e  much by December of 
195& when I was in my second season as  a %anger-Natural is t  i n  Death 
Valley National 2.lonument. 

D r .  rhos .  Clements had j u s t  publ ished a  booklet  on t h e  Geolo,y 
04 Death Val ley ,  ir, which he s t a t e d  t7t~a.t s t i l l  seemed t o  ba  he t o t a l  
story a t  the loco01 l e v e l ,  "Desert b izhorn  sheep l i v e  i~ t h e  mountains 
on boeh s i d e s  oE the  v a l l e y ,  a d  a r e  knoL7n t o  cross from one s i d e  t o  
t h e  ocher ,  b u t  have been sen3 by r e l a t i v e l y  few persons.: '  

Ve had, tx the mean.?ime, made o ther  t r i p s  t o  the  Desert  Game Range 
and were i2ot.J doi::? a wee!:ly i n t c r ~ r e t L v e  program d u r i n ~  the  v ~ i n t e r  
season on the  b i~ . , ho rx ,  which was s . ~ i m u l a t i n f ;  a g rea t  d e a l  of i n t e r e s t  
i n  bo th  t h e  reskdeni: and v l s i : : i n ~  populat ion and wa.s b r i n z i n s  t o  us  
many r e p o r t s  2:.:om Ferscns who had. a t  some tirile seen sheep i n  Death 
Valley o r  n e i z h b o r i i ~ g  t e r ~ a i n .  



t?e knew by now t h a t  conc lus ions  from the  study being made by 
Oscar Deming a t  t he  Game Range would no t  n e c e s s a r i l y  h e  app l i cab l e  
t o  Death Val ley  because of t h e  c o n t r a s t s  between the  two a reas ,  
exemplif ied by the  f a c t  t h a t  i n  t h r e e  yea r s  search  i n  Death Valley 
w e  had found one sheep, while at the Game Range we had counted over 
one hundred i n  l e s s  than  a week. A much g r e a t e r  popula t ion  made 
p o s s i b l e  by denser  v e g e t a t i o n  due t o  higher  e l e v a t i o n ,  coo le r  c l imate  
and g r e a t e r  r a i n f a l l .  

\j?e a l s o  knew by now t h a t ,  i n c r e d i b l e  as i t  seemed, no one had 
ever  spent  twelve consecut ive  months i n  Death Val ley f o r  t h e  s o l e  
purpose of s tudying  w i l d l i f e  s u r v i v a l  i n  one of t he  h o t t e s t  and 
d r i e s t  a r ea s  on e a r t h .  The f i e l d ,  from a r e sea rch  p o i n t  of view, 
was untouched. We decided t o  go i n t o  it. 

No government funds,  equipment o r  man hours were a l l o t e d  t o  t h e  
p r o j e c t ,  however, u n t i l  December, 1954. Meanwhile, s i g h t  records  of 
bighorn were r each ing  us  w i th  i n c r e a s i n g  frequency. 6!e were, i n  addi-  
t i o n  t o  our own week-end excu r s ions ,  making a concent ra ted  e f f o r t  t o  
check a l l  o t h e r  r e p o r t s  r each ing  us .  Through the  e a r l y  s p r i n g  of 
1954 t7e had r ece ived  f i v e  r e p o r t s  of sheep i n  Furnace Creek !?ash, 
u sua l ly  s e v e r a l  days a f t e r  they  had been seen.  T!e f a i l e d  t o  l o c a t e  
any of these .  During the f a l l  of 1954 we began t o  ge t  r e p o r t s  of 
sheep i n  t h e  Badwater a r e a ,  and t h e  o l d  s t o r y  of bighorn c r o s s i n g  the  
Val ley a t  t h a t  po in t  once more went t h e  rounds. 

I was on duty a t  the Death Val ley  Nuseum a t  Furnace Creek Ranch 
when a  young man who was  about t o  leave  turned back a t  t h e  door and 
s a i d ,  "By the way, I j u s t  got a good p i c t u r e  of some of your goats  
a whi le  ago, down t h e r e  a t  t h a t  low p l ace ,  you know ---". This was - 
a t  4:OO p.m. I c losed  t h e  $luseum, c o l l e c t e d  my wife  and our cameras 
and a t  4: 30 we were photographing a  band of s i x  bighorn, bedding down 
about a  hundred f e e t  above and 100 yards  t o  t h e  no r th  of Badwater. 
We s t ayed  w i t h  them u n t i l  long a f t e r  we could see, l i s t e n i n g  t o  an 
occasiona.1 sheeze or  a  rock  f a l l i n g  down i n  t he  darkness.  

t!e went back t o  headquar te rs  a t  6:00 p.m. and a t  7 I gave an 
i n t e r p r e t i v e  program a t  t h e  Ranch. An hour before  dabm we were 
back a t  t h e  bedding s i t e  wa i t i ng  f o r  daybreak and an answer t o  the  
ques t i on  we had c a r r i e d  w i t h  us through t h e  n i g h t ,  T-?ill they be there 
i n  the  morning? They were,  and t h e  p re sen t  i n t ens ive  phase of the  
Death Val ley bighorn s tudy  had o f f i c i a l l y  begun. 

An eva lua t ion  of our  method of approach t o  bighorn research  i n  
Death Val ley might be more e f f e c t i v e  i f  i t  included a resume of 
previous s t u d i e s  and t h e i r  r e s u l t s .  

I n  February,  1355 N r s .  !.?elles and I were i n  t h e  Cottonwood 
Mountains a s s i s t i n g  Regional B i o l o g i s t  Lowell Sumner i n  a burro survey 
of t h a t  a r e a  t ~ h e n  we learned  from him t h a t  a s e r i e s  of t h r e e  bighorn 



surveys had been made under h i s  d i r e c t i o n  i n  Death Valley beginning 
i n  1938 and ending i n  1940, and t h a ~  o ther  sporadic e f f o r t s  had pre-  
ceded these.  W e  had never heard of these  s tud ie s  and i t  was wi th  
some d i f f i c u l t y  and Lowell Sumner's a s s i s t a n c e  tha t  we eventua l ly  
Located these r e p m t s ,  and were able re make nce nf t he  valrrable 
information recorded the re .  

Some of t h a t  information was not  f u l l y  understood u n t i l  we 
went f u r t h e r  back t o  t h e  f i r s t  r e p o r t  of any work done i n  the  Monument 
area: . 

1. D r .  Edward Nelson, 1G31, e s t a b l i s h i n g  the type l o c a l i t y  and 
t ak ing  type specimen of the  Nelson Bighorn i n  the  Grapevine 
Mountains. Very common t h e r e  then,  very scarce  now. Uhy? 

2. Joseph Dixon, D r .  Joseph Gr inne l l ,  1917, found the  greatest 
sheep concent ra t ions  a t  Nevares Spring and i n  Hanaupah Canyon. 
They be l ieved  t h e  v e r t i c a l  d i s t r i b u t i o n  r a r e l y  reached below 
the 1000 f t .  l e v e l .  N r s .  VJelles and I l i ved  wi th  a band of 
bighorn near  Badwater below sea l e v e l  for  s eve ra l  months. 

3.  January 1935, A. .E. Bore11 v i s i t e d  26 springs,  saw no sheep, 
bu t  much evidence of poaching; found the  burros ranging a t  
lower l e v e l s  and d id  not  be l i eve  they conf l i c t ed  wi th  t h e  
bighorn. 

4. October 1935, Joseph Dixon v i s i t e d  20 spr ings ,  saw no sheep, 
accepted as trustworthy s i g h t  records  of t h i r t y  sheep i n  one 
band a t  Quartz Spring,  for ty- two i n  another a t  Dodds Spring. - 
We have no o f f i c i a l  record  of e i t h e r  s i g h t  or  s ign  a t  Dodds 
Spr ing- f  or - many years .  

5. September 1939, f i r s t  organized sheep census i n  the  ~ o n u m e n t ' s  
h i s  to ry ,  w i th  F i e l d  N a t u r a l i s t  Joseph Dixon and Regional 
TJi ldl i fe  Technician E. Lowell Sumner i n  charge, F?ith r a i n  
f a l l i n g  i n  some a r e a  of t h e  Monument every day, seven men 
v i s i t e d  2 1  a reas  i n  14 days, saw twenty-seven sheep, f r e s h  
t r acks  of t h i r t y - e i g h t  more, made no est imate of the  t o t a l  
populat ion.  The most encouraging r e s u l t  was lack  of evidence 
of poaching. Plans were l a i d  f o r  more in t ens ive  e f f o r t s  
i n  1939. 

6. July 1939. As i n  1932 the  C a l i f o r n i a  Division of F i sh  and 
Game gave wholehearted cooperat ion t o  Tl i ldl i fe  Technic ia l  
Lowell Sumner and the  Nonument s t a f f  i n  a prodigious e f f o r t  
scheduled f o r  two weeks beginning July 20. In  s p i t e  of the  
e a r l i e r  da t e  f o r  the  census,  r a i n s  overtook them again on 
Ju ly  25,  and by the 30th "Rain i n  varying degrees of i n t e n s i t y  
was f a l l i n g  almost un ive r sa l ly  throughout the  Death Valley 
ranges. 1,lhether or  not the  bighorn had been r e s t r i c t e d  t o  
t he  water-holes p r i o r  t o  t h e  r a i n s ,  our observations d e f i n i t e l y  
e s t ab l i shed  t h a t  the prec ip iLat ion  thoroughly s c a t t e r e d  them 
so  t h a t  f u r t h e r  water-hole census were out of t he  ques t ion  
f o r  1939. " 



They p e r s i s t e d ,  however, and counted t h i r t y - f i v e  sheep, which 
w i th  t h i r t y - o n e  counted t h e  month prev ious ly  by Don Curry,  
made s i x t y- s  i x .  

"The Panamint Range sou th  of Emigrant Flash was not  covered a t  
a l l  dur ing  t h i s  survey due t o  t h e  va s tne s s  of t h e  t e r r i t o r y  
involved and t h e  d i f f i c u l t y  of a c c e s s i b i l i t y .  

" I n k h e  a r e a s  covered by t h e  1939 survey,  the  t o t a l  number of 
bighorn e s t i m a t e d  from s i g h t  r eco rds ,  t r a cks  droppings and beds 
was approximately two hundred and e i g h t .  Due t o  t h e  s c a t t e r i n g  
of t he  animals  by r a i n s  du r ing  t h e  survey i t  i s  be l i eved  t h a t  
t h i s  f i g u r e  should  be i nc r ea sed  by a t  l e a s t  f i f t y ,  I f  we u se  
t h i s  f i g u r e  and i f  we assume t h a t  t h e  t o t a l  number of  bighorn 
i n  t h e  Cottonwoods, Grapevines,  Funera l s  and Blacks approxi-  
mates 258, and i f  we  make t h e  f u r t h e r  assumption (which seems 
reasonably w e l l  j u s t i f i e d  from t h e  da ta  a l ready  a t  hand a t  Death 
Valley Nat iona l  Monument) t h a t  t h e r e  are a t  l e a s t  a s  many more 
bighorn i n  t h e  Panamint Range sou th  of Emigrant ??ash, then  t h e  
t o t a l  number f o r  Death Val ley  Nat iona l  Monument must be i n  t h e  
neighborhood of 500. 

"Among t h e  f a c t o r s  adverse ly  a£ f e c  t ing t h e  bighorn popula t ion ,  by 
f a r  t h e  most s e r i o u s  i s  t h e  compet i t ion  f o r  food and wate r  t o  
which t he  animals  a r e  s u b j e c t e d  by a l a r g e  and i n c r e a s i n g  popu- 
l a t i o n  of bu r ro s .  It appears  t h a t  i f  t he  bur ro  popu la t i on  is  
not  p laced  under r ea sonab l e  c o n t r o l ,  t h e  Serv ice  w i l l  be found - 
with  a cho ice  of e i t h e r  r a i s i n g  bur ros  o r  bighorn as t h e  ch i e f  
w i l d l i f e  c rop  of  t h e  Monument." 

A burro  c o n t r o l  program was i n i t i a t e d ,  which by 1951 had 
e l imina ted  1377 animals from compet i t ion.  

7. January 1941. Lowell  Sumner and members of Nonument s t a . f f  
censured t h e  Cottonwood Mountains f o r  the  t h i r d  time. They sa7  
no sheep, made no e s t ima te ,  "The p re sen t  i n v e s t i g a t i o n  has  
d e f i n i t e l y  proven t h a t ,  a t  Least  dur ing  t h e  winter  of 1939-40, 
t he  bighorn have remained a t  a l t i t u d e s  up t o  8000 f e e t  dur ing  
the  f a l l  months and subsequent ly  have moved downward on ly  
enough t o  escape  t h e  snow and inclement  weather of midwinter." 

The case a g a i n s t  t h e  bur ro  became even b lacker .  "As we 
cont inue t o  s tudy  t h e  Death Val ley  bighorn s i t u a t i o n  w e  a r e  
more and more impressed wi th  t h e  p r o b a b i l i t y  that t he  ch i e f  
o b s t a c l e  t o  t h e  recovery of t h e  bighorn t o  t h e i r  o r i g i n a l  
number l i e s  i n  t h e  r u i n a t i o n  of t h e i r  range by domestic stock." 

S. June, J u l y ,  August 194.0. Act ing Park t l o t u r a l i s t  Vi lbur  Doudna 
and members of t he  Nonument s t a f f  v i s i t e d  18 sp r ings ,  saw 20 
sheep . 



9. May 1953. B io log i s t  Love11 Sumner took t o  the  a i r  over t h e  
Cot tonwoods, v i s i t e d  key sp r ings  on the  ground. 

"The exact s t a t u s  of t h e  bighorns w i l l  r e q u i r e  prolonged and 
in t ens ive  f i e l d  observa.tion. However, i t  appears t h a t  t h e  
ailiaals a re  2: 4-"- ------+ 

LLK f-rLcDGLIL t i m e  not in acute dznger. They 
may wel l  have h i t  a  low p o i n t  i n  1949 and 1950 due t o  c l i m a t i c  
d i f f i c u l t i e s ,  bu t  i f  t h e  competing wi ld  burros  can be he ld  
down during t h e  nex t  few yea r s ,  the  bighorns should a t  l e a s t  
r ega in  t h e  numbers t h a t  they had up t o  t h e  outbreak of Tdorld 
Var 11, I' 

During the  per iod  o f  1939 t o  1951 Park Service  con t ro l  methods 
had el iminated approximately 1400 burros from the  p i c t u r e .  

Idhere a r e  we now? 

Our a t t i t u d e  toward our  l ack  of knotirl€dge of t h e  bighorn sometimes 
reminds me of t h e  genera l  a t t i t u d e  toward money during the  Depression. 
Nobody has any, so why worry? The r e l axed  "we're a l l  i n  the  same boat" 
a t t i t u d e  prevai led  f o r  s e v e r a l  yea r s  and many people remember i t  a s  one 
of t h e  most comfortable pe r iods  of t h e i r  l i v e s  -- through no f a u l t  of 
t h e i r  own they were r e l i e v e d  of t h e  r e spons ibz l i ty  of being success fu l ,  
It was easy-going and comfortable.  

So i t  i s  easy going and comfortable as  long as  we a l l  keep saying  
"We don ' t  know anything about bighorn -- no one does.'' 1 t ' s  r e l axed  
and p leasan t  and keeps us  from f a c i n g  our r e s p o n s i b i l i t i e s ,  

It seems t o  me, however, t h a t  t h e  Bighorn Council i s  about t o  jar - 
us i n t o  maturi ty.  Sooner o r  l a t e r  we w i l l  be forced  i n t o  admit t ing 
t h a t  we do know something about sheep because i f  t h i s  Council cont inues 
t o  func t ion  i t  w i l l  f o r c e  us i n t o  accept ing our r e s p o n s i b i l i t y  f o r  
l ea rn ing  something about them, 

We a re  already beginning t o  come t o  t e n t a t i v e  o r  l imi ted  conclusions 
regard ing  many phases of bighorn l i f e  h i s t o r y ,  bu t  p o s i t i v e  conclusions 
drawn from our present  s tudy w i l l  be 2ew. A b a s i s  for such conclusions 
must be b u i l t  on r e p e t i t i o n  of i nc iden t  t o  a po in t  where f u r t h e r  
r e p e t i t i o n  becomes a  p r e d i c t a b l e  and cons is  t e n t  segment of the  s u r v i v a l  
p a t t e r n  of the spec ies ,  

I n  t h e  pas t  we have enjoyed saying t h a t  t h e  only cons i s t en t  t h i n g  
about t h e  bighorn k7as h i s  inconsis tency.  This was convenient but  untrue.  
It would have been more accura te  t o  say t h a t  t h e  most cons i s t en t  t h i n g  
about t h e  bighorn I s  our i n a . b i l i t y  t o  understand h i m .  !!hat he does i s  
as c o n s i s t e n t  t o  h i s  way of l i f e  as what w e  do i s  cons i s t en t  t o  ours .  
The p a t t e r n  i s  there  when w e  l ea rn  t o  s e e  i t .  To deny t h i s  would be 
t o  deny t h e  funct ioning of na tur  a1 1a.w~.  



We have been l i k e  a man who has come across a segment or  two 
of a jig-saw puzzle and t r i e s  t o  complete the  p i c t u r e  unaware tha t  
most of t h e  segments a r e  missing. A s ing le ,  i so la ted ,  unrepeated 
observation of a bighorn lamb nibbling a t  a creosote bush i s  l i k e  
one piece of a J 4ig-sm pictxre, and ~ n t i l  we knm where i t  fits we 
c a n ' t  know what p a r t  i t  plays  i n  t h e  complete p ic ture .  Observing 
a band of ewes and lambs f o r  one hour, one day of one season on the  
p ro tec ted  s lope  of one mountain does not f i x  a rendezvous with the  
same band of ewes a t  the  same time and place every year thereaf ter ,  

One v i s i t o r ' s  observation of a band of bighorn on the fans below 
s e a - l w e l  at  Badwater i n  1954 added nothing t o  the  bighorn s tory  i n  
Death Valley. They had been seen t h e r e  before as "they crossed the  
f l o o r  of the Valley' from one mountain range to  the  other", But by 
going and s taying the re  with them for most of the  winter ,  p i l i n g  one 
s e r i e s  of day-long observations on another f o r  severa l  months began 
t o  produce so  many new segments of t h e  puzzle t h a t  we wondered why 
the source had not been tapped before. 

With r e p e t i t i o n  of observations we began t o  l e a r n  t o  evaluate 
what we were seeing and t o  weigh t h e  repor t s  from o thers  i n  the l i g h t  
of t h i s  evaluation. 

In  order t h a t  you may weigh this repor t  of ours i n  the  same manner 
c e r t a i n  things have been included i n  it .  

The footnotes a t  the  bottom of each page ind ica tes  not only the 
number of times each observation was made, but  which page of which of 
our s ix teen  progress repor t s  contains the  reference indicated,  - 

The sec t ion  e n t i t l e d  Chronology of the  Present Study i s  a record 
of the  time spent i n  ac tua l  observation including dates,  location,  
number of animals, a g e  c l a s s  and sex, and number of hours observed, 

Some of the most reveal ing da ta  was obtained during a 30-day 
per iod of uninterrupted observations a t  Nevares Spr irigs where we f i n a l l y  
began t o  put  the  pieces of our p i c t u r e  together,  

The f i r s t  char t  i s  a complete record of the  sheep seen a t  Nevares 
Spring from August 11, 1957 through September 10, 1957. It gives the  
d a t e  of each observation, the  maximum temperature of each day, the 
number of animals observed, t h e i r  age c l a s s  and sex, t h e  time of a r r i v a l  
and departure of each band o r  individual  animal, and the  t o t a l  hours 
of observation of each un i t .  Individual  animals 47, 27R; 1 1 E ,  9L. 

Should you wish t o  make your o m  cor re la t ion  between bighorn 
a c t i v i t y  and the  weather, the  complete government weather record fo r  
the immediate area,  including the preceding and suceeding months 
follows the  f i r s t  char t .  

Figures C - 1  and C- 2  are  ra ther  s t a r t l i n g  records of the ground 
temperature fo r  1957 and 1950. The high of 190' would cer ta in ly  have 
an e f f e c t  on vegetat ion,  surface water and a l l  w i l d l i f e  ac t iv i ty .  



The l i n e  graph of t h e  hourly record of drinking time su rp r i sed  
u s  i n  some re spec t s .  Ve swept the  s i g n  away from the sp r ings  before  
leaving a t  n i g h t  and inspec ted  them as soon as l i g h t  permitted. No 
bighorn watered i n  t h e  n igh t  dur ing  t h e  e n t i r e  30 days. They began 
before  sun-up between 5 and 6 ,  reached a peak between 6 and 7 ,  tapered 
of f  t o  nothing between 1 2  and 1: climbed somewhat between 1 and 2 ,  
dwindled t o  0 between 7 and 8, w i t h  no observat ions of dr inking  a f t e r  
s undovn . 

Figure E i s  a r eco rd  of t he  time each group spent  w i t h  t h e i r  noses 
i n  t h e  water.  Whether they drank dur ing  the  e n t i r e  time we have no way 
of knowing. ' Here is t h e  summary: 

Average dr inking  time & minutes 

Average ewe -- 6.8 Average ewe and lamb - 6. 
Average lamb -- 3 ,  Average ewe, 1 & r - 6.1 
Average ram -- 4,2 Average over  a l l  - 5.3 

Figure F e s t a b l i s h e s  f a i r l y  conclus ive ly  how of t e n  t h e  ind iv idua l  
animals of t h i s  area came i n  t o  dr ink:  an average minimum of every 
t h i r d  day and an average maximum of every f i f t h .  

We had t h e  good fo r tune  of 2 1 / 2  months f u l l  t i m e  observation of 
a bighorn lamb i n  t h e  w i l d .  F igure  G is  a record of a v a i l a b l e  data on 
nurs ing  t i m e  and frequency v a r i a t i o n  from b i r t h  t o  2 1/2  months of age. 

D i s t r i b u t i o n  maps, census c h a r t s ,  and forage p l a n t  l i s t s  complete 
the compilat ions made p o s s i b l e  only by t h e  "prolonged and i n t e n s i v e  
f i e l d  observat ions" urged by Lowell Sumner i n  1953. 



Notes of Wednesday Afternoon Discussion Periods 
Bighorn Ecology 

Discussion on Ralph Wellesr paper 

Question - Kelley: Has temperature and water consumption been 
correlated? 

Answer: Yes, a reflection i s  shown. They come to  water most during 
the ho t t e s t  time. 

Question - lionson: How can you t e l l  individual sheep apart in the f ie ld?  

Answer: Field recognition comes by recognizing ind.ividu.1 traits Fn 
morphology - abnormal o r  normal. 

Question - Jones: Can we g e t  a copy of your paper when it is published? 

Answer: Yes. 

Question - Moore: Do you have deer in the loca l i ty?  

Answer: Yes, an insignificant amount. 

Question - Gene Gerdes: When i s  your highest lamb mortality? 

Answer: It appears during l a t e  f a l l  t o  early spring, 

Question - Kennedy: Do you f ind  yearling groups by themselves? 

Answer: Occasionally. 

Question - Monson: Do you have a picture of when the sheep broke ice 
t o  drink? 

Answer: NO. 

Comment by Jones (California): Credit should be given to Mr.  & Mrs. Welles 
for doing a specialized job well done. 

 o ones made the motion tha t  Welles ' paper should be printed by N.P. S. ) 

Fredine: The N.P.S. will publish Ralph's paper. 

mestion: What i s  the sheep population of Death Valley? 

Answer: A t  present w e  do n o t  have a method t o  a c t u a l l y  and fully derive 
a total population. A conservative estimate w o u l d  be 540 to 800 with 
a maximum of 1200 head. 



Question - Monson: Does your population fluctuate? 

Answer: Yes, lambing percentage and lamb mortality, the season of 
census and other fac tors  enter into the  picture. 

Question - Monson: D i d  you ge t  the  population of 540 on a drought o r  
hard year ever? 

Answer: No - sheep disbursement and low seen population occur during - 
good years. The excellent vegetative growth caused the disbursement 
and a low population i s  observed. 

Question - Fanner: What i s  the health s ta tus  of your sheep? 

Answer: Ekcellent teeth with no elongation, They appear excellent. 
U b s  die, of course. It appears primarily from complications of 
~ n e m o n i a .  Most dead sheep found a r e  10 t o  11 years of age. 

Question - Fredine: How long would it take a man to f i n i s h  a complete 
ecology study on your bighorn? 

Answer: Never, They vary so much, as do patterns, conditions and years 
t ha t  one man would have d i f f i cu l ty  in get t ing the complete picture 
seen and analyzed i n  h i s  lifetime. 



MAN'S EFFECT ON BIGHORN I N  THE SAN JACINTO - SANTA ROSA MOUNTAINS 

Lloyd Tevis ,  Jr. 
C a l i f o r n i a  I n s t i t u t e  of Technology 

Divis ion  of Bioiogy 

To me, and I imagine t o  a l l  of u s ,  the  dese r t  bighorn is  very much 
a symbol of w i ld  a reas  s t i l l  unc lu t t e red  by concentrat ions of human beings,  
So i t  seems r a t h e r  incongruous t h a t  a. t h r i v i n g  herd should adjo in  a sophis-  
t i c a t e d  dese r t  r e s o r t  a r e a  teeming w i t h  humanity. 

I n  t h e  Coachel la  Valley f o r  a d i s t ance  of f o r t y  miles  from Palm Springs 
to the  "fabulous1' new "Riviera" on the  shores of Sa l ton  Sea, an ext raord in-  
ary  number of "enchanged" subdiv is ions ,  "heavenly" golf courses,  swimming 
pools  and polo f i e l d s  a r e  being developed and i n  many places jammed agains t  
t he  base of t he  San Jac in to  - Santa Rosa mountains -- whose s t e e p  and 
a r i d ,  lower s lopes  support  t he  l a r g e s t  continuous populat ion of bighorns 
i n  Ca l i fo rn ia .  

Less than a m i l e  from Palm Springs,  where i n  s p i t e  of t he  dese r t  
c l ima te  mink coa t s  blossom o u t  a t  n i g h t ,  t he re  i s  an undisturbed water 
ho le  -- one of a number frequented by t h e  sheep and necessary f o r  t h e i r  
s u r v i v a l  during t h e  ho t  summer months. 

From poolsi'de ' i n  Palm Springs,  with ba th ing  beaut ies  a.nd s t a r l e t s  
about you, i t  i s  p o s s i b l e  by using b inoculars  -- i f  you have t h a t  keen 
an i n t e r e s t  -- t o  watch bighorns on t h e  s lopes  above. Las t  year an o l d  
ram stepped across  the slope-determined l i n e  between wilderness and c i t y  - 
and, wandering through t h e  s t r e e t s ,  caused tremendous excitement, a l e r t e d  
t h e  p o l i c e  department, and next day had h i s  photographs splashed across  
t h e  f r o n t  page of t h e  newspaper. 

The San Jac in to  - Santa Rosa herd inhab i t s  a narrow b e l t  on the  
e a s t e r n  s i d e  of t h e  mountains from t h e  lower reaches up t o  about t he  
four  thousand f o o t  l e v e l .  It i s  t h i s  proximity of t h e i r  range -- t h e  
b e s t  bighorn h a b i t a t  i n  C a l i f o r n i a  --  t o  an exploding human populat ion 
t h a t  is the  b a s i s  f o r  t h e  coming and probably grave problem of man-sheep 
r e l a t i o n s  i n  these  mountains. 

Before the  advent of t h e  white man, Indians roamed over a l l  t he  
region.  Today agave r o a s t i n g  p i t s  and potsherds can be found even i n  
the most out  of t h e  way p laces ;  and rock s l abs  on which food was ground 
a r e  common i n  the v i c i n i t y  of water holes.  According t o  D r .  Car l  Hubbs, 
the  k i t chen  middens conta in  bones of bighorns, i nd ica t ing  t h a t  t he  
animals were hunted successfu l ly .  

When the whi te  man replaced the  Indians ,  c a t t l e  were run on p a r t  of 
t h e  range,  and man on horseback became a new and important element i n  
t h e  scene. That was t h e  heyday of k i l l i n g  bighorns with the  r i f l e  - -  



and of an i n t ense  i n t e r e s t  i n  t h e  s p e c i e s .  Some r e s i d e n t s  made a  pro-  
f e s s i o n  of t ak ing  hun t ing  p a r t i e s  back i n t o  t h e  mountains; i l l e g a l i t y  
merely added z e s t  t o  t h e  s p o r t .  

Then a s  poaching g radua l ly  d i ed  o u t ,  u n t i l  today i t  i s  n e g l i g i b l e  
o r  non- exis ten t ,  and a long drought e l imina t ed  most of t he  c a t t l e ,  
i n t e r e s t  i n  'bighorns waned. It seems ex t r ao rd ina ry  but  i t  i s  a f a c t  
t h a t  most modern dee r  hun te r s  who wander down i n t o  t h e  sheep range  from 
the  b l a c k - t a i l  h a b i t a t  immediately above, do no t  know t h a t  t h e r e  a r e  b i g -  
horns anywhere i n  t h e  country.  If you want information about the s p e c i e s  
you have go t .  t o  g e t  i t  from the  o ld- t imers .  The "young blooda" who are 
r e p l a c i n g  them, Ind i ans  o r  o therwise ,  a r e  not  i n t e r e s t e d .  

Thus i n  r e c e n t  y e a r s ,  when resor t- promot ion  has  become b i g  bus ines s  
i n  t he  v a l l e y  and m i l l i o n s  of d o l 1 a . r ~  a r e  made i n  land specu la t i on ,  the 
sheep would seem t o  be completely and s a f e l y  i n  possess ion  of their rugged 
h i l l s i d e s .  They look down on teeming humanity, bu t  they a r e  less d i s -  
tu rbed  by mankind t h a n  ever  before .  

The out look f o r  t h e  f u t u r e ,  however, i s  no t  good. The r aa son  is 
t h i s :  w i th  the  except ion  of t he  sou the rn  terminus of t h e  f i f t y  mile long 
but  compressed - two t o  t h r e e  mi l e s  wide - range,  t he  land  Ocaupied by 
t h e  herd  i s  n e i t h e r  i n  Nat iona l  F o r e s t  nor i n  S t a t e  o r  Nation01 parks. 
In s t ead ,  i t  shows a  checkerboard p a t t e r n  of l and  ownership, with every 
o the r  square mile s e c t i o n  as pub l i c  domain, o r ,  i n  a  few instances,  
Ind ian  Reservat ion.  A l l  t h e  i n t e rven ing  s e c t  ions  a r e  p r i v a t ~  , o r i g i n a l l y  
deeded t o  t h e  Southern P a c i f i c  Ra i l road  Co. This  means t h a t  p t  leas t  
h a l f  t h e  sheep range and many of t h e  v i t a l  water  ho les  a r e  subjec t  to 
t h e  whims and wishes of a v a r i e t y  of d i f f e r e n t  owners. 

- 
By i t s  very ruggedness and t h e  s c a r c i t y  of water ,  t he  t e r r a i n  lqould 

seem t o  be s a f e  from s e r i o u s  i n t r u s i o n  by man - u n t i l  you exanline the  
maps i n  any r e a l  e s t a t e  o f f i c e  i n  t h e  Coachel la  Valley. Then you w i l l  
f i n d  t h a t  a few yea r s  ago a number of  specu la to r s  bought up q u i t e  cheaply 
a l l  mountain land which was s t i l l  a v a i l a b l e .  They looked ahead to t h e  
f u t u r e  and a p o s s i b l e  f o r t u n e  from subdividing.  

A few people acqui red  acreage w i t h  t he  i d e a  of saving it for t h e  
sheep and o ther  w i l d l i f e .  Randall  Henderson of Deser t  Magazine d i d  t h i s  - 
and P h i l i p  Boyd, a  Regent of t he  Un ive r s i t y  of Ca l i fo rn i a .  

L a s t  Spring I t a l k e d  t o  a man who f o r  a long while  owned a s e c t i o n  
on which a key water  h o l e  i s  located.  Unlike the specu la to r s ,  he loved 
the  land  and intended t o  e s t a b l i s h  some s o r t  of a preserve  fo r  t h e  animals 
and p l a n t s .  They ve ry  suddenly l a s t  s u m e r  be fo re  a p l an  could be formu- 
l a t e d ,  he died.  The executors  of t he  e s t a t e  have o f f e r ed  t h e  s e c t i o n  t o  
an ad jo in ing  land owner f o r  $75,000 - more than  one hundred do l l a r s  an 
ac re  f o r  t o t a l l y  undeveloped, rough, a r i d  mountainside! The l a t e s t  
word i s  t h a t  a synd ica t e  i s  g o i n g  t o  buy the  p rope r ty ,  develop what lqater 
they can f i n d  - thereby d r y i n g  up the  w a t e r  ho l e  - and subdiv:de, 

The s i t e  of another  importa.nt  water ho le  h a s  been proposed a s  a 
County Park. Although the i n t e n t  i s  t~ keep i t  a s  a na ture  p r e s e r v e ,  I 



s u s p e c t  t h a t  i n  t he  long r u n  popular  demand f o r  p i c n i c  t a b l e s  and 
camping f a c i l i t i e s  a t  such an a t t r a c t i v e  p l ace  w i l l  sway t h e  County 
Supe rv i so r s  t o  t he  de t r iment  of t he  sheep. 
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whelming demand con t inues ,  e s p e c i a l l y  from nearby Los Angeles, f o r  smal l  
home s i t e s  i n  t he  d e s e r t ,  covetous eyes have turned t o  t h e  d e s e r t  s l opes  
of t h e  mountains. It might seem t h a t  abundant water would be  e s s e n t i a l  
f o r  human developments, bu t  i t  i s  not .  A subdiv is ion  has  gone i n  j u s t  
above the  sheep range. It: has  modern, q u i t e  fancy houses w i t h  a l l  t h e  
conveniences we take  f o r  g ran ted  - except  running water.  Each home owner 
has  t o  haul  h i s  water from a s i n g l e  community wel l  of very l i m i t e d  
capac i ty .  

A s e c t i o n  of p u b l i c  domain throtm open by the  government fo r  so-called 
f i v e  a c r e  o r  j a ck rabb i t  e s t a t e s  has been almost completely occupied, even 
though no water  i s  a v a i l a b l e .  Moreover, t o  ge t  t o  h i s  p a r c e l  of l and ,  
each  owner had t o  c o n s t r u c t  a  s t e e p  road c o s t i n g  more than t h e  shack and 
outhouse which he then  b u i l t .  

Steepness  and ruggedness of  t e r r a i n  i s  no p r o t e c t i o n  a g a i n s t  the 
bu l ldoze r  gone wild.  One man who owns p a r t  of t h e  rock-bound lambing 
a r e a  desc r ibed  by Dick VJeaver and John Goodman a t  t h e  f i r s t  meeting of 
t h i s  Council  i s  now d r i v i n g  a road r i g h t  i n t o  it: He p lans  t o  b u i l d  a  
house and develop water  from t h e  nearby dry creek. 

Looking ahead i n t o  t h e  f u t u r e ,  we can s e e  t h a t  f o r c e s  are i n  opera-  
t i o n  which can des t roy  u l t i m a t e l y  t he  bighorns of t h e  San J a c i n t o s  and 
San ta  Rosas through a p p r o p r i a t i o n  of t he  water ho l e s ,  s p o i l i n g  of t h e  *-  

lambing a r e a s ,  and gener a1 d i s tu rbance  by mankind. 

A t  t h e  same time and on t h e  h o p ~ f u l  s i d e  of t h e  ledger ,  t h e r e  i s  
renewed i n t e r e s t  i n  bighorns.  M r .  Frank Bogert, mayor of Palm Spr ings ,  
cons ide r s  them t o  be an ou t s t and ing  a s s e t  t o  t h e  r e s o r t  area; and h i s  
views a r e  shared  by M r .  Warren S laughter ,  p r e s iden t  of the  chamber of 
commerce. The Palm Spr ings  Deser t  Museum rece ives  innumerable i n q u i r i e s  
about  t he  b e s t  p laces  t o  s e e  bighorns; and one water  ho l e  i n  p a r t i c u l a r  
is  v i s i t e d  f r equen t ly  by photographers.  I l l u s t r a t e d  a r t i c l e s  about t he  
sheep sometimes appear i n  l o c a l  newspapers and magazines s o  t h a t  i t  i s  
n o t  unusual  for a ram on h i s  rocky lookout t o  sha re  photographic honors 
w i t h  a m i l l i o n a i r e  i n  h i s  golf  c a r t .  A Palm Springs bus iness  man whom I 
took on a  h i k e  i n t o  t h e  bighorn range was so exc i t ed  by t h e  sheep, which 
seemed t o  be  everywhere, t h a t  he kept  exclaiming, "Uhy, t h i s  i s  b e t t e r  
t han  Africa!" The Palms t o  P ines  highway goes r i g h t  through a  bighorn 
concen t r a t i on  a rea .  If you t a l k  with a t o u r i s t  who was lucky enough t o  
s e e  t h e  animals t he re ,  you w i l l  f i n d  t h a t  i t  was a h i g h l i g h t  of h i s  
d e s e r t  vaca t ion .  

Not only t o u r i s t s  a r e  i n t ense ly  i n t e r e s t e d .  Many r e s i d e n t s  who have 
l ea rned  about t he  sheep a r e  t h r i l l e d  t o  r e a l i z e  t h a t  so magnif icent  a 



wild mammal l i v e s  c l o s e  by, g iv ing  a  s p e c i a l  p r e s t i g e  t o  the r e s o r t  a r ea ;  
and they have s e t  themselves up as  wa.tch dogs over the  herd. Vitness 
the clamor t h a t  r e s u l t e d  when t h e  C a l i f o r n i a  Department of Fish and Game 
t r i e d  t o  e l imina te  Game Refuge 4D, which had been e s t ab l i shed  f o r  t h e  
b e n e f i t  of t h e  sheep. The hue and cry was so g rea t  t h a t  t he  Department 
had t o  backtrack quickly ,  even though i t  knows f u l l  we l l  t h a t  the  Rzfuge 
i s  of l i t t l e  o r  no va lue  as  f a r  a s  su rv iva l  of t he  herd i s  concerned. 

I n  th inking  about what can be done from the  s tandpoin t  of preserva-  
t i o n ,  I b e l t e v e  we have t o  accept  two bas i c  premises. One i s  t h a t  we 
cannot s top  invasion of t h e  range by man. A l l  w e  can hope f o r  i s  t o  
channel i t  along the  l e a s t  objec t ionable  l i n e s  and then t r y  t o  accommodate 
the  sheep t o  t h e  changes. The o ther  i s  t h a t  t he  San J a c i n t o  - Santa  Rosa 
herd can never be sub jec t ed  t o  l e g a l  hunting of any s o r t ,  not  only be- 
cause of t h e  hazard t o  t h e  pub l i c  - t he re  a re  going t o  be j u s t  too many 
people around - bu t  a l s o  because of t he  storm of p r o t e s t s  which would 
come from t h e  now q u i t e  cons iderable  mmber of i n f l u e n t i a l  people who 
do not  want t h e  herd molested by gunf i re ,  

The f a c t  t h a t  the  sheep can never be hunted does not  mean t h a t  they 
are any l e s s  i n  need of s k i l l e d  management. Quite  the  contrary. I n  f a c t ,  
I s t r e s s  management, because, un l ike  t he  National Parks where a t  l e a s t  
i n  t h e  wi lderness  s e c t i o n s  t h e  bes t  pol icy  may be t o  leave  na ture  alone 
as much a s  poss ib l e ,  t he  v a s t l y  d i f f e r e n t  s i t u a t i o n  i n  the San Jac in to  
and Santa  Rosa mountains c a l l s  f o r  p o s i t i v e  and immediate ac t ion .  So f a r  
the  only  person who has been doing anything t o  help t h e  herd  is  Richard 
Weaver of t h e  C a l i f o r n i a  Department of F i sh  and Game whose water develop- 
ment program undoubtedly has cont r ibuted  t o  the  sp lendid  way i n  which t h e  
sheep a r e  coming through t h e  c u r r e n t ,  p ro t r ac t ed  drought,  - 

I would l i k e  t o  s e e  a  w i l d l i f e  manager assigned fu l l - t ime  t o  t h e  
herd. I f  t he  C a l i f o r n i a  Department of F i s h  and Game cannot do t h i s  
because hunt ing  i s  not t h e  u l t ima te  goal ,  then i t  should be done under 
the C a l i f o r n i a  Department of Natural Resources o r  by some o ther  means. 
There i s  no reason i n  t h e  world why management of w i l d l i f e  f o r  r ec rea-  
t i o n a l  purposes o ther  than hunting should not  a l s o  have i t s  p lace  i n  
the  sun. 

It r e q u i r e s  a r a d i c a l l y  new viewpoint and a  d i f f e r e n t  concept of 
ob jec t ives  from those which a r e  taught  i n  c l a s s e s  i n  w i l d l i f e  management, 
Vhen you manage bighorns f o r  hunting,  you look upon the  o l d  rams as  a  
shootable su rp lus  whose removal would bene f i t  the  herd. That i s  not  
the case when you have photographers i n  mind. Then the  o ld  ones a r e  
the p r i zed  animals t o  be preserved a s  long as poss ib le .  And a l imi t ed  
hunt,  even i f  i n  time i t  improved t h e  general h e a l t h  a.nd vigor  of t h e  
herd, would defea.t the  main ob jec t ive  of management because the  s u r -  
v i v i n g  animals then would be vary  and more d i f f i c u l t  t o  observe. 

I n  genera l ,  the modern hunter cares  only about the trophy o r  meat 
he w i l l  b r ing  home and i s  q u i t e  happy with any pol icy  which w i l l  i nc rease  
numbers of sheep and,  hence,  h i s  chances 02 success.  The photographer 
and observer ,  on the o ther  h a n d ,  a r e  i n t e r e s t e d  i n  t h e  bighorns as an 



i n t e g r a l  p a r t  of t h e  n a t u r a l  scene .  To them, water  ho l e  development 
i nvo lv ing  removal of v e g e t a t i o n ,  such a s  wil lows,  i s  not  n e c e s s a r i l y  
good, even i f  i t  b e n e f i t s  t he  sheep,  because of t h e  harm i t  may do t o  
b i r d s  and o t h e r  animals which u t i l i z e  t h a t  vege t a t i on .  S i m i l a r i l y ,  
* - - .  olascing o u t  t h e  rock f a c e  i n  a canyon o r  t h e  erection of cewenc dams 
should  be undertaken only a s  a l a s t  r e s o r t ,  because un less  t h e  wi ldness  
and n a t u r a l  beauty of t h e  scene i s  preserved  t h e  bighorns seen  t h e r e  
might j u s t  a s  we l l  be i n  a zoo, 

Unquestionably,  w i l d l i f e  management on p r i v a t e  lands and p u b l i c  
domain guided by o b j e c t i v e s  of t h i s  s o r t  w i l l  prove even more d i f f i c u l t  
t han  management f o r  t h e  b e n e f i t  of hunte rs  a lone.  It i s  a  r e a l  cha l lenge .  
It w i l l  r e q u i r e  s k i l l e d  t e chn i c i ans  adept a t  p u b l i c  r e l a t i o n s ,  a t  home 
i n  t h e  out-of doors ,  and a b l e  t o  make c a r e f u l  l i f e  h i s t o r y  s t u d i e s  of 
t h e i r  charges. 

When app l i ed  t o  t h e  San J a c i n t o  - San ta  Rosa herd ,  management w i l l  
have t o  d e a l  w i t h  two main c a t e g o r i e s  of problems. One is  h a b i t a t  
p r o t e c t i o n  a rd  improvement. The o t h e r  i s  how t o  ga in  t h e  p u b l i c  suppor t  
neces sa ry  be fo re  anything r e a l l y  e f z e c t i v e  can be done about t h e  h a b i t a t .  

Mos c o n s e r v a t i o n i s t s  f e e l  t7e should p u b l i c i z e  t h e  herd  as l i t t l e  a s  
p o s s i b l e ,  a t  l e a s t  n o t  g ive  ou t  t h e  b e s t  p l ace s  where t he  animals can 
be s een ,  The mayor of Palm Spr ings  i s  very c a r e f u l  atgut whom he  t e l l s  
~ G W  easy i t  i s  t o  approach rams with an automobile i n  Chino Canyon - 
for fear t h a t  someone w i l l  grab a r i f l e .  

I t h i n k  t h a t  i s  t he  wrong approach. Only by a d v e r t i s i n g  t h e  sheep 
and making i t  e a s i e r  f o r  people  t o  s e e  them can we ga in  t he  e s s e n t i a l  
suppor t  t o  a s su re  t h e i r  p r e s e r v a t i o n .  I even would r i s k  g iv ing  ou t  t h e  
l o c a t i o n s  of t h e  water  h o l e s ,  though we do not  know how much human 

- 
a c t i v i t y  t h e s e  p a r t i c u l a r  sheep w i l l  t o l e r a t e  a t  those  s i t e s .  

I n  some p l ace s  o u t s i d e  t h e  San J a c i n t o s  and San t a  Rosas, such as 
Stubby Sp ings  i n  t h e  Joshua Tree  Nat ional  Monument, c e r t a i n  sheep have 
become s o  tame t h a t  they w i l l  a lmost  push photographers  ou t  of t h e  way 
when coming i n  t o  d r ink .  That may n o t  be a hea l t hy  s i t u a t i o n ,  f o r  i f  
t h e  animals  g e t  too  tame they cea se  t o  be w i ld  c r e a t u r e s  and then  t h e r e  
i s  no p o i n t  i n  p r e se rv ing  them o u t s i d e  of zoos. I n  t h i s  connect ion,  I 
sometimes wonder i f  our use  of t h e  terms "cropping" and "harvest ing" 
has  no t  c o n t r i b u t e d  t o  t he  d e t e r i o r a t i o n  of modern hunt ing p r a c t i c e s ,  
as was d i scussed  yes t e rday ,  by implying t h a t  w i l d  - game i s  no d i f f e r e n t  
from domestic s t ock  and should be managed and hunted accordingly.  

A t  o t h e r  water  ho l e s ,  some bands of sheep w i l l  no t  t o l e r a t e  people 
a t  a l l ;  and, as  a  r e s u l t ,  m o r t a l i t y  among lambs may be high. I n  order  
t h a t  people  could watch  and photograph sheep wi thout  being seen ,  i t  
might be a good idea  t o  experiment wi th  stoner.~orlc b l i n d s  cons t ruc ted  
some d i s t a n c e  from water ho les  b u t  from which people  could g e t  a good 
view of t h e  animals .  Guided t o u r s  n i g h t  bc conducted t o  t he se  vantage 
p o i n t s .  Also I ~ ; r o u l d  l i k e  t o  see s igns  a long t h e  Palms t o  P i n e s  highway 



t e l l i n g  the  motor i s t  t h a t  he i s  coming i n t o  bighorn h a b i t a t  and ex- 
p la in ing  the importance of water holes  and lambing areas .  The b igges t  
and most important  job r i g h t  now i s  t o  educate the land owners and the  
pub l i c  about t he  f a c t s  of l i f e  of t h e  bighorn. 

As i t  i s ,  t o  suggest  doing away with Game Refuge 4D I s  to s t i r  --- UP 

a hornet ' s  n e s t  of oppos i t ion;  y e t ,  paradoxica l ly ,  i t  i s  almost impossible 
t o  make t h e  same people r e a l i z e  the  ser iousness  of the  c u r r e n t  t h r e a t  
t o  t h e  h a b i t a t .  They can s e e  that shoot ing  k i l l s ,  while  t h e  consequences 
of h a b i t a t  d e s t r u c t i o n  seem vague and i n d e f i n i t e .  

I f  t h e  r e a l  danger can be brought home t o  enough people then i t  
should be p o s s i b l e  t o  go ahead w i t h  an e f f e c t i v e  program of p re se rva t ion  
and improvement of t h e  h a b i t a t .  F i r s t ,  we should try t o  persuade t h e  
Federal  Bureau of Land Management no t  t o  r e l e a s e  any more of the  pub l i c  
domain i n  t h e  San Jac in tos  and San ta  Rosas f o r  jackrabbi t  homesteading. 
Secondly, we should s t r i v e  t o  have t h e  Anza-Borrego S t a t e  Park extended 
nor th  as far as p o s s i b l e  along t h e  e a s t e r n  s lopes  of t h e  Santa  Rosas. 
And t h i r d l y ,  every e f f o r t  should be made t o  acquire  o r  l e a s e  ttiose 
sec t ions  of the  pub l i c  domain which con ta in  water holes  or  important 
d r  af nage sys  tems . I n  t h i s  l a t t e r  undertaking , conservat ion o r  ganiza- 
t i o n s  such as Desert: P ro tec t ive  Council  and Nature Conservancy could 
be of g r e a t  he lp ,  

It may be too  l a t e  t o  save many of t h e  water holes  on p r i v a t e  land,  
but  a t  l e a s t  whenever a water ho le  i s  destroyed,  i t  could be rep laced  
with an a r t i f i c i a l  one, the  water being piped i n  t o  t h e  s i t e .  Most sub- 
d iv ide r s  and home b u i l d e r s ,  r e a l i z i n g  the  e s t h e t i c  appeal of t h e  b ig-  
horns, would go along wi th  t h i s .  

- 
A s  t o  whether o r  not  the  sheep could accommodate themselves t o  

t h e  pene t r a t ion  of t h e i r  range h e r e  and the re  by roads, houses, and 
subdiv is ions  - along t h e  checkerboard p a t t e r n  I have descr ibed  - t h a t  
is  a major quest ion.  I th ink  t h a t  t he  evidence ind ica t e s  t h a t  w i th  
hard work and p lenty  of imagina.tion a p lan  could be devised and put  
i n t o  q e r a t i o n  t o  make i t  poss ib l e  f o r  both man and sheep t o  u t i l i z e  
the  same genera l  area.  We s h a l l  need, though, t o  know a l o t  more about 
the  herd ,  not  only about the degree of human a c t i v i t y  the  animals w i l l  
t o l e r a t e  a t  water  holes  and elsewhere but  a l so  about a l l  phases of t h e i r  
n a t u r a l  h i s t o r y  i n  these  p a r t i c u l a r  mountains. 

I n  t h i s  r e spec t  we a re  f o r t u n a t e .  The Universi ty of C a l i f o r n i a  a t  
Rivers ide  has been given 2 1/3 s e c t i o n s  of l m d  i n  the  Santa  Rosas, 
inc luding  one of t h e  b e s t  water h o l e s ,  and i s  applying t o  t h e  Federal  
Government f o r  add i t iona l  s ec t ions .  On t h a t  land i t  i s  going t o  e s t a b l i s h  
the  Deep Canyon Desert  Research S t a t i o n ,  which I venture t o  say w i l l  be- 
come t h e  country 's  most important cen te r  f o r  research  on d e s e r t  biology - 
and wi th  bighorns r i g h t  there  i n  l a r g e  numbers, important work i s  s u r e  
t o  be done on that spec ies  of  an ima l .  



There a r e  few areas  anywhere which a re  more i d e a l l y  s u i t e d  f o r  
y i e l d i n g  information about the  e f f e c t  of man on wi ld  sheep. Beginning 
now when t he  e f f e c t  t he re  i s  p r a c t i c a l l y  neg l ig ib l e ,  s tuden t s  of the  
animals w i l l  be able t o  record  t h e  r e a c t i o n  of a prosperous,  non-hunted 
herd as more and more of i t s  h a b i t a t  i s  changed by man. Furthermore, 
t h e  narrowness of the  sheep range c r e a t e s  a favorable  condi t ion  f o r  
tagging s tud ie s  . 

Fifty-one years ago, when even t h e  dese r t  f l o o r  around Palm Springs 
was wi ld ,  D r .  Joseph Gr inne l l  explored Deep Canyon on land now owned by 
t h e  Universi ty.  He wrote: ". . . i t  was the  immediate v i c i n i t y  of Deep 
Canyon which ... was the  met ropol i s  of the  sheep. On the  s t eep  walls 
and nearby mesa a few hundred yards back from the  rim, 2500 t o  4000 
f e e t  a l t i t u d e ,  w e l l  worn t r a i l s ,  f o o t p r i n t s ,  and f eces  were p l e n t i f u l .  
I n  p l aces  i t  looked as though a herd of domestic sheep had been over the 
region."  (Gr innel l  and Swarth. 1913. An account: of the b i r d s  andmammals 
of the San J a c i n t o  a r e a  of Southern Ca l i fo rn ia .  Univ. C a l i f .  Publ. Zool., 
10: 197-406.) 

Tody t h e  same desc r ip t ion  -- of f r e s h  s i g n  i n  abundance -- f i t s  t h e  
scene even though t h e  heavi ly  t r ave led  Palms t o  Pines highway c lose ly  
p a r a l l e l s  Deep Canyon and c u t s  r i g h t  across  the  very mesa mentioned by 
D r .  Grinnell .  Let us hope t h a t  i n  s p i t e  of add i t iona l  man-made changes 
which a r e  corning, ~ r i n n e l l ' s  d e s c r i p t i o n  w i l l  s t i l l  apply a hundred years  
from now. 



Discussion on the paper by Lloyd Tevis  

Comments by various men indicated the  encroachment of man on sheep 
habitat i s  a r e a l i s t i c  problem. Palm Springs, with i t s  flow of people 
t o  t he  desert  for homesteading i s  one problem area. 

Monson indicates  t h a t  prospectors on the Kofa Game Range a r e  detrimental 
i f  f o r  no other point than that they build roads and open up the country. 

Comment by Fredine: The infringement of man on even an inviolate  area, 
as Monuments and parks, can be a r e a l i s t i c  thing. Our guard should 
always be up f o r  infringement. Kennedy indicates t h a t  military inffinge- 
ment on San Andreas N.W.R. _I was and - i s  a problem. 

Jones comments t h a t  very l i t t l e  interest i s  shown i n  bighorn in 
California. So far  it has been impossible t o  generate hunting in te res t .  



BRIEF NOTES ON THE PRESENT STATUS AND DISTRIBUTION 
OF BIGHOEaT S E W  I N  MEXICO 

by 
B. Vi l la  Re 

Mexico City, Mexico 

Cowan, i n  h i s  paper en t i t l ed  "Distribution and Variation i n  the 
Native Sheep of North America" published i n  1940, s t a t e s  t h a t  "Informa- 
t i o n  regarding the s ta tus  of -- 0. C. weemsi and - -- 0. C. cremnobates i n  
Lower California and mexicana in  the Mexican par t  of i t s  range, has 
been unobtainable" . 

Eighteen years a f t e r  the above statement was made nothing has 
been added to  the knowledge of the s i tuat ion of desert  bighorn sheep 
i n  Mexico. 

But in  November of 1957 and i n  1958, with the cooperation of several 
i n s t i t u t ions  interested i n  the conservation of wi ld l i fe  i n  North America, 
through the e f fo r t s  of Dr .  A. Starker Leopold, to whom I extend my 
grati tude,  it was possible t o  i n i t i a t e  a f i e l d  survey on the basis  of 
the following items: 

a )  To learn  the numbers and dis t r ibut ion of surviving animals. 

b )  To examine i n  the f i e l d  the habi ta t  needs of the species and 
t o  assess exis t ing habi ta ts  and ef fec ts  of land use  upon them. 

c )  To study ecological relationships of pronghorn and bighorn, 
with emphasis on predation a s  a possible l imiting factor.  

- 
d) To study the  amount and ef fec t  of i l l e g a l  hunting on the 

animals. 

e )  To propose a plan of conservation of these animals. 

A s  you might know, the pronghorn and bighorn were once abundant in 
the arid regions of northern Mexico. Originally the range of the prong- 
horn extended a s  f a r  south a s  the s t a t e  of Hidalgo. Even up t o  the l a t e  
1800's pronghorn were numerous i n  Durango and the northern s ta tes .  Big-  
horns were confined t o  the desert  mountains and were never a s  abundant 
as pronghorns. However, they too were loca l ly  common up t o  the turn of 
the century. 

Since 1900 these two species have declined steadily i n  numbers, un t i l  
today both are  l imited t o  scattered loca l  herds and even these a re  shrink- 
ing. Complete legal  protection has not stemed the d r i f t  toward extinc- 
t ion .  The reason for  the decline i s  not f u l l y  clear,  but cer ta inly 
i l l e g a l  hunting and range competition by domestic livestock are  involved, 

The Mexican government i s  anxious t o  preserve these species and 
we a re  working toward t h i s  end a t  the present time. The f i r s t  point 
of o u r  program i s  a s  follows : 



By traveling all over the former area of dis t r ibut ion of the bighorn 
sheep i n  northern Mexico, sometimes by plane, sometimes by truck, on burro 
back or  walking mostly, we have come t o  the  conclusion t h a t  the population 
of the species 0. C. mexicana i s  gr€a t ly  reduced. -- 

Bighorn sheep probably occurred formerly i n  most desert  ranges of 
western and northern Coahuila, a t  l e a s t  a s  f a r  south a s  the Sierra  de l a  
Paila.  From reports received from older residents, bighorns were more 
a t  home i n  the  w i d  rimrock of the f o o t h i l l s  and l e s s  elevated mountains 
than i n  associations of onks or  conifers at the higher elevations. The 
gradual reduction i n  number and t h e i r  f i n a l  disappearance has been the 
r e su l t  of both hunting and competition with livestock, chief ly  goats. 

Rollin H. Baker said i n  1956 t h a t  bighorn sheep were known with 
cer ta in ty  t o  inhabit  only a few places i n  the State;  one place w a s  i n  
the mountainous area t o  the north, west of San Uzaro.  In 1958, looking 
f o r  them, we obtained only vague information from the residents. 

Another place where bighorns have been reported i n  recent years i s  
i n  north-central Coahuila, bu t  a t  -the present a l l  indications a re  t h a t  
no bighorns now l i v e  i n  the Sierra de l  Carmen and associated mountains. 

A t h i r d  area where bighorn sheep were reported i s  the Sierra  de 10s 
Hecheros i n  the  extreme northwestern Coahuila. 
f a i l ed  to  f ind  them i n  t h i s  area. 

Nevertheless, we hope t h a t  some small bands we were unable to 
observe st i l l  might be found somewhere i n  the  rimrock mountains of the - 
State.  This w i l l  be a fortune and the s t a r t i ng  point f o r  the re-  
establishment of the former population i n  the area. 

In  Chihuahua, bighorn sheep were reported i n  the par ts  of the 
Sierra  de 10s Hecheros which are  i n  t h i s  State.  Reliable reports from 
several sources a t  Sierra  Mojada and a t  Jaco and Cmargo t e l l  of a 
sizable band i n  the Rancho La Ventura i n  the Sierra de l  Diablo. We 
were unable to  see these animals. From the r e s t  of the State no big- 
horn shee were reported t o  us, not even from the v ic in i ty  of Lake Santa 
Maria, t h e  type l o c a l i t y  of the  species. 

I n  Sonorn we were informed of a band formed by 60 individuals i n  
Sierra  Punta Cirias,  southeast of Puerto Libertad. We saw many fresh 
tracks and f resh pelets  as well as  indications of recent occupancy 
of res t ing  places i n  these rough mountains. 

I n  the  mountains of Sierra del Narmol, Los Mochos and Sierra  del 
Chino, there  are  20 individuals; i n  E l  Chamito o r  Sierra  del Alamo, 
some 15.  

I n  Sierra  del Antimonio, and i n  Sierrz  del Viejo we saw several 
specimens, most of them yearlings. 

I n  Cerro Ju l io  of the Sierra de S m t a  Maria, ex is t  a group of 30 
individuals, most of them young specimens. 



In  all ,  in t h i s  part of the Northwestern Sonora, there are  about 
200 specimens, subject t o  the heavy pressure of poachers and poor 
habi ta t  conditions, especially those derived from the long draught 
of the last several years. 

In the Pinacate mountains, once a good bighorn sheep country, all 
indications are t h a t  the aa.hals have been exterminated o r  almost 
exterminated, 

M r .  Joe Espinosa, from Sonoyta, informed m e  tha t  not long ago, 
around 1948, before the  construction of the road Santa h a  - Mexicalli - 
T i  juana, he saw a good group of about 500 individuals thriving on the 
vegetation of the bottom of the craters ,  My assis tant ,  i n  July and 
August of 1948, accomlpa3lied by Mr. Espinosa, saw only tracks of a far, 
but  hunter camping sites i n  many places, t i r e  tracks everywhere and 
some nat ive hunters. 

Finally, i n  Tinajas Alhs there are  some specimens, according to 
information from the residents; perhaps these animals are those that 
cross the border pass from the American t e r r i to ry  into Mexico. The 
fate of these animals could be, I hope, the s ta r t ing  point of the 
restorat ion of good bands i n  this area. 

0. C. cremnobates and 0. C. weemsi in-Baja California s t i l l  exist -- -- 
in  quantit5.e~ tha t  give hope t o  open, in the near future, a short 
hunting season. 

In the Sierra de Santa Isabel only w e  saw a f a i r l y  good population 
of about 150 specimens. - 

To the south, i n  the isolated areas of the Sierra de Calamajue i n  
the v ic in i ty  of La Paz it i s  claimed that a big number of bighorn sheep 
exist. Conservatively, I estimate something around 2,000 head, a good 
number a f t e r  all, an optimistic view as t o  the future of these in te res t-  
ing animals in Mexico, 



PHOTOGRAPHING THE BIGHORN 
by 

Mrs, Ralph E, Welles 
U.S. National Park Service 

"!The lucky photographer i s  the - ready photographer:' 

It i s  the camera i n  your - hand t h a t  takes the picture; it i s n ' t  the  
-era you l e f t  in the c a r  a couple of miles back, o r  the camera -t;hat 

' 

happens t o  be i n  the b o t t m  of your back-pack as you climb around that 
rock outcropping and suddenly see a full cur l  ran posed jus t  fo r  a 
second against the sky, 

If you want pictures  of wildlife,  you and your camera must be ready. 
O r  t r y  t o  be! Between the unpredictable actions of t he  animal, and your 
own, it can be a pre t ty  exci t ing business. 

In fact ,  it would probably take a l l  night to run through the s l ides :  
we have on hmd t h a t  i l l u s t r a t e  w h a t  not  to do, Oa what not  t o  do in' - - 
wild l i fe  photography I feel it i s  safe to say tha t  I qusllify a s  an expert, 
I t ' s  the  reason, I guess, that I ' m  standing here now talking t o  you 
insead of Ralph, 

But how t o  start and w h a t  to do. First, equipment: Like everything 
else, the bes t  you c m  afford,  of course, Avoid bargains of unknown make. 
Get one piece a t  a time and learn  how t o  use it. Get a l i g h t  meter and 
wear it on y o u  b e l t  - until you learn  t o  use your own hunch meter anyway, - 

So l e t ' s  start where most of us s t a r t  -- the stiwdard lens  camera -- - 
a small one t h a t  takes either black and white pictures o r  color s l ides  
and i s  handy to  carry around i n  a leather  case with a shoulder strap,  It 
doesn't take us long, does it, to f ind  that the normal short  lens  doesn't 
see an object as large or as c lear ly  as our own eyes do, Now i f  we can 
have the  l i g h t s  off (s. ) we wish you would a l l  t r y  t o  help us find the 
rock wren that is perched on one of these boulders overlooking Butte 
Valley and was the  reason f o r  taking thf s picture. Well, we couldn't 
f ind it e i ther  . 

Have you t r i e d  taking pictures  of bighorn with t h i s  camera? If you 
were lucky enough (S.) t o  f ind  them outlined against t he  sky (S.) o r  t o  
get  i n  very close, the animals w i l l  stand out pre t ty  well. But more often 
than not  bighorn taken w i t h  a standard lens will come out something l i k e  
t h i s  (s.) o r  be so completely l o o t  i n  the scenery t h a t  even your loyal 
re la t ives  and closest  f r iends won't t e l l  you they can f ind  them i n  the 
picture. 'Iro photograph animals la rge  enough t o  see much de ta i l  w i t h  
t h i s  regular camera usually takes great patience and a long time to  hang 
around close t o  the sheep u n t i l  by stages they accept you as ;t new member 
of the band. The appeal of t h i s  s o r t  of thing i s  quite limited. Unless 
you should j u s t  happen t o  be interested i n  animal behavior, of course. 
To be sure, you can get b e t t e r  pictures of bighorn with shor t  lenses, 
providing you can w ~ i t  long enough. B u t  t o  chronicle the l i f e  history 
of the bighorn t h i s  way would need a couple of l i f e  times. 



To i l l u s t r a t e  taking pictures  of bighorn with a regular camera : A 
man stopped a t  lJildrose Stat ion a couple of years ago and to ld  B i l l  Myers 
t h a t  he had just come from Surprise Canyon In the .Piammints and had seen 
25 sheep i n  the narrows of the  canyon and had -&ken pictures of them. 
B i l l  t o l d  him about us having an ear t o  the ground about sheep, and know- 
ing t h a t  25 a t  one time would be a pre t ty  s t a r t l i ng  thing around these 
parts: he suggested the man write Ralph, which he did. The man said he 
had even had time to  take a l i g h t  meter reading and that he had good shots. 
He went to a photographer and had enlargements made and sent us the  bes t  
of his s l ides  of 25 sheep. (s.) Well, there you are. We f e e l  we can 
laugh with you about t h i s  because r ea l ly  we a r e  laughing a t  ourselvec. 
J u s t  fo r  instance, the l a r g e s t  band of sheep we  had seen i n  Death Valley 
to date i~ pictured here ' ( s . ) . The l abe l  says "Red Butte and ll sheep1'. 
And t h i s  next one here (s. ) reads, "Mike watching ll sheep". 

This p r t i c u l a r  instance of familiar f a i lu re  due t o  the  lack of 
reizdines~ on the part of t h e  photographer occurred because Ralph had 
climbed up across a canyon where it took both hands and both feet to move, 
leaving no way t o  carry anything but a standard camem. In  a way these 
p i c t u r ~ s  might be considered a f a i lu re  but i n  another they were not ent i re ly  
because we eventurzlly -- 3 years l a t e r  -- used them t o  study the t e r r a in  
and clhibed up t o  where t h e  band had been and discovered a very significant 
pot-hole and foregoing area tht had drawn them there in the first place. 

Shortly a f t e r  these 2 pictures were -taken we had an i l l u s t r a t ion  
of one of the "big ones that got away", which seems to happen a s  often 
in photography as it does i n  fishing. From the band which had been 
foraging on the  Red Butte about a mile and a half  above one animal, 
apparently a t t r ac t ed  by our a c t i v i t i e s  below began t o  come down t o  see 
what we  were doing -- or  whatever it i s  that makes bighorn do t h i s  sor t  
of thing. As she approached Mike and Ralph on the black ridge she turned - 
off and went down i n to  the  canyon (s.). I was coming up the  bottom of the 
canyon out of sight and she may have done t h i s  i n  order to  keep a l l  of us 
i n  s ight  a t  the  same time, because, as  you lmow, it mkes bighorn nervous 
t o  lose  s ight  of someone i n  the i r  vicini ty .  As it was, something spooked 
her (s.) and she crashed down across the canyon and up the other side onto 
Red Ridge and came on down t o  see w h a t  I was doing (S. ). In order t o  
i l l u s t r a t e  the re la t ive  r e su l t s  of different  length lerises you w i l l  notice 
here t h a t  a t  t h i s  point she i s  about the same distance from where Ralph 
took t h i s  picture w i t h  a standard lens  a s  she i s  from me, here, down in 
the  bottom of the canyon, Keep i n  mind her s ize  here and i n  the  next 
picture  taken a t  almost the same time (s. ) with the 500 mm. lens. She 
i s  roughly about $0 yards away here. Later she came down, plunged across 
the  t a lus  about 15 yards from me and up on the black ridge again and 
headed s t ra ight  back up the mountain (s.) as you see here. This picture, 
taken again with the standard lens  i s n ' t  much of d picture-of a sheep but a s  
far as  Death Vdlley study i s  concerned it  i s  quite valuable t o  us in  tha t  
it wds the f i r s t  picture we had had of bighorn i n  t h i s  relationship t o  
D e a t h  Valley because up t o  1954 it had been taken for  granted that sheep 
never fed down on the  west face of the Rldck Mts. and tha t  they only 
ccMe down t o  "cross the V d l l e y  f loor from one mountain range t o  another". 
O f  course i n  t h i s  picture she looks n l o t  far ther  amy than she actual ly  
was. I f  you look closely you can see tha t  she ms on an old t m i l  and 



t h a t  the  t r a i l  leads off  down the r idge .  Ralph and Mike were observing 
her  from above on the  same t r a i l  a l l  the t i n e  u n t i l  she walked'up t o  
wi th in  30 f e e t  of them, then suddenly (S.) broke i n t o  the famil iar  
bounding spooky run and r a n  around them j u s t  30 f e e t  away, which they 
l a t e r  paced, and proceeded t o  climb back up the m i l e  and a hal f  t o  the  
Red Butte where she joined the o the rs  again. 

I n  order t o  br ing animals and b i rds  up c lose  so  t h a t  we can see 
what they r e a l l y  look l i k e  we use the  telephoto lens.  (S .) Here a r e  
four telephoto lenses mounted on Leica c m e r a s ,  with r e f  l cx  housing 
f o r  focussing.  Lef t  to  r i g h t  they a re  150 ma., 300 rnm., 840 am. and 
500 nrm. Here I s  t h a t  640 mm. i n  ac t ion,  by the way, 36 lbs .  on the  
shoulder. You can pick up a good lens  second hand fo r  l e s s  than a 
new one of i n f e r i o r  q u a l i t y .  ( S  .) Here's how t h a t  f i r s t  p ic tu re  was 
taken (S . ) . 

I f  you a r e  not going i n t o  i t  ser ious ly ,  and simply want t o  g e t  
b e t t e r ,  closer pic tu res  of bighorn and dther w i l d l i f e ,  the 135 mm. 
has two advantages, It i s  small end can be c a r r i e d  i n  a separa te  
leather case and can be quickly exchanged wi th  your regular  lens ;  
also t h e  amount of magnificat ion i n  a 135 mm. lens  w i l l  usually g ive  
you a sharp p ic tu re  without the use of a t r ipod.  Resting the camera 
on o r  agains t  a rock i s  a good idea  i f  the re ' s  one handy, hold your 
breath while you p ress  the t r igger  and h o l d  the camera absolutely l w e l  
as you shoot it. ( S . )  Even a p r i z e  shot  won't be r e a l l y  good i f  i t  
isn ' t :  sharp. (S .)  ere's another. (S.) And another. ,And we could 
go on and on -- but l e t ' s  put  a sharp p i c t u r e  on while we t a l k  about 
the next size lens (S.), the 150 nun., which gives, of course, a 
s l i g h t l y  l a rge r  magnification. Have you browsed around i n  camera 
stores looking a t  these? It doesn' t  cos t  a th ing t o  look lenses 
over and compare them. I f  you r e a l l y  get  i n t e r e s t e d  it could be - 
handy to know what you w m t  2nd have the  information ready i n  case  
the family should ask you a l l  of a sudden what you want for Christmas. 
It would be too bad t o  have t o  say "Gce, I dunno" and j u s t  keep on 
g e t t i n g  the  same o l d  neckt ies .  

& 

From the  150 mrn. the  next I s g i c a l  jump is t o  a 300, and i f  you 
do i t ' s  a public admission t h s t  the  bug's got you. You must be your 
own teacher.  Fron n3w on you cpcra te  s t r i c t l y  by t r i a l  and e r r o r ,  
You hope you won't hzve t o  use a t r ipod.  ~ h e y ' r e  such a nuisance and 
so cumbersome. How about mounting the  300 mm. on a gunstock. 
Sounds l i k e  a good idea.  Yes, we t r i e d  t h a t ,  too. We didn ' t  ge t  
very sharp p ic tures  and found we had a piece of equipment j u s t  about 
as unwieldy as  a t r ipod  i n  the  hands while climbing and hard t o  g e t  
a t  i n  a hurry i f  c a r r i e d  i n  a s l i n g  arrzngement on your b.-ack. (S .) 
This,  by the  w2y, i s  the f i r s t  p ic tu re  t7e ever took of a bighorn ram, 
and i t ' s  teen with the  309 m. mcunted on a gunstock, while the sneaky 
photographer lay uncomfortably behind a bush t h a t  looms large  and o u t  
of focus i n  the foreground. It was nuinker one on the r o l l  and i s  
l i g h t  s t ruck  a t  the to? becaus2 i t  was loaded h a s t i l y  i n  too s t rong 
l i g h t .  (S.) The bush is  s t i l l  there  when the photographer got up 
on one elbow t o  get  the  r e s t  of the band. Could be sharper. Ralph (S.) 
got the  same o u t f i t  from another pos i t ion  around the  h i l l  with h i s  643  mm. 



lens.  (s.) Then they turned and ran and here we have another picture 
taken from the angle so common i n  bighorn photography -- another "rump 
shot". The stack of fuzzy pictures  kept growing. We gave up. We use 
a tr ipod. (s.) I ju s t  had t o  s t i ck  i n  t h i s  pic ture  taken on a bighorn 
t r a i l  leading t o  Virgin Spring t o  show you what can happen t o  a person 
when he becomes convinced t h a t  tr ipods a re  necessary. 

The Leitz o u t f i t  t h a t  makes Leica cameras ( t h a t ' s  what we got 
s t a r t e d  with) claims a 400 mm i s  the longest lens t o  give sa t i s fac tory  
r e su l t s .  However, (s.) the lens  we use the most i s  a 500 mm Zeiss, 
although it does "vignette" -- t h a t  is, the  corners of the picture  are  
somewhat darkened. We have become used t o  t h i s ,  probably forgiving it 
because the r e s t  of the  performance of the lens is  satisfactory.  And 
it is  i n  sp i t e  of the  f a c t  t h a t  it is only f8. 

That brings us t o  exposures, and it can readi ly  be seen tha t  with 
an f 8  your time must be worked around it. Depending on the l i g h t  (S.), 
you might use i n  a single day anywhere from one second a t  f8 before sun- 
up here t a  (s.) 200th of a second a t  f8 under maximal l i g h t  conditians 
i n  the  middle of the  day (S.).  We c a l l  t h i s  shot the "ghost lamb". 
If your background is  i n  focus and the  animal is  moving it shows action. 
This l i t t l e  guy was going so f a s t  it hardly stopped him a t  a l l .  

I n  photography, a s  i n  jus t  about everything e l se  i n  l i f e ,  you seem 
t o  have t o  s ac r i f i ce  something t o  get what you want. - I n  using telephoto 
lenses  the  thing we must sacr i f ice  is  the so-called "depth of f ie ld" .  
( S O  ) That is, backgrounds a re  thrown out of focus. This is  d i s t rac t ing  
sometimes, One way t o  ge t  around t h i s  -- if your ready photographer 
i s  r ea l ly  lucky -- i s  t o  f ind  your sheep above you and take them again& 
t h e  sky -- a beaut i fu l  blue background which always looks i n  focus. (S.) 
O r  standing against  a c l i f f ,  which makes a reiaatively p la in  background. 
(s. ) O r  standing i n  f ron t  of a shadow which gives the animal a back- 
ground, That t raver t ine  she l t e r  made a p re t ty  sat isfactory set t ing,  but 
it always seems a s  though i f  something i s  good you see ways it could 
be b e t t e r ,  You ge t  eye s t r a i n  t rying t o  see t ha t  ram lying there. You 
You f ind  yourself wishing h5s head had been i n  the  sun, too. Oh, well! 
Sometimes a t  sunset ycu can f ind  shadowed areas f o r  background, (s. ) 
but  i f  the  shot i s  something you want anyway, you Just  take the picture, 
not caring too much where it i s  as f a r  as surroundings, background and 
so fo r th  are concerned. I n  f a c t  your lack of depth of f i e l d  i s  actual ly  
an advantage here, separating the subject frcm the background not by 
color but by focus and lack of focus. (s.) A d i s tan t  out-of-focus 
background l i ke  t h i s  serves a s  a so r t  of a back-drop sometimes. I n  
order t o  get d e t a i l  i n  the  shadowed areas it is  necessary t o  burn out 
the  background. Your exposure here i s  fo r  the shadow. (S . )  And i f  
you are  lucky enough t o  be able t o  work i n  close with your tlephoto, 
you don't  even notice the background. 

(s.) When Ralph and I f i r s t  became interested i n  the desert  big- 
horn i n  Death Valley, and l a t e r  when we  managed t o  accumulate some 



photographic equipment so w e  could photograph them, we found that we 
were not too successEu1 i n  loca t inc  any sheep i n  Death Valley to take 
pic tu res  o f .  I n  face,  the t r u t h  is: Ye looked constantly with cameras 
a t  the ready and we couldn ' t  f i n d  a sing12 one! Yet k7e always f e l t  i f  
~ 7 e  j u s t  kept on looking (S .) a t  t h e  Eoot of some rainbow we 'd find them. 

It seemed almost as  d i f z i c u l t  t o  f ind  w r i t t e n  mater ia l  about the 
bighorn a s  i t  was t o  loca te  the e l u s i v e  animals themselves. The legends 
concocted by zar ly  writers kept be in3  repeated by others .  Did you ever 
read t h i s  one w r i t t e n  about the Castle Dome country above Yuma by a 
J. Ross Browpe in 1 3 9  f o r  ~ a r p e r ' s ?  I quo te :  

"The country i s  one of the roughest  ever trodden by Coot of man. 
I think i t  must have been designed for mountain sheep, which are 
s a i d  t o  abound i n  the  v i c i n i t y .  These animals have prodigious 
horns, upon which they a l i g h t  v~hen they tumble down the c l i z f s .  
How they z e t  up again i s  d i f f i c u l t  to conjecture. My own i m-  
press ion i s  t h a t  they were borr. the re ,  and are pushed over by 
other  sheep." 

End quote. 

 HOT^ could we loca te  these mysterious creatures  t h a t  everyone ~ h o  
knew t h i s  r u g ~ e d  country ta lked about, but f e w  had ever seen? The big-  
horn and how they live was by now irresistibly Zaccinating t o  us. 

So we l a d e d  with our equipmen%: a t  the Desert Garr,e R a g e .  Biologis t  
Ock Deminz had j u s t  come (S .) back dm7n t o  Corn Creek headquarters with 
a ewe he had found dead up near Joe Hay canp. (That's Lloyb HcKibben 
with him there.) Ve were a couple oC unknowns, so w e  brought out some - 
of our equipment to  prove we were on the  l eve l  and had a reason t o  
want to  zo back i n t o  the  mountains on the  Game Range. O c k  observed us 
for some time aiid h i s  glance Cinally Zocussed on the  64.0 mm. lens. H i s  
only comment: "It would be cheaper t o  zet  closer!" Ock Demiue, k.y 
the way has taken outstanding pictures o f  tishorrr without the use oZ 
long lenses  by wait ing in bl inds  a t  the  s p ~ i n g s  i n  summer and zetting 
r i gh t  i n  the re  wi th  the sheep. 

Permission was granted r'or us to  use Joe May camp. The l a s t  day 
we were there we saw 4.5 sheep t h a t  one clay. Our record in Death Valley 
is 12  i n  one day, twice, in two different locations.  (S.) Bese i s  
part 02 the band of 1-I: we saw up i n  the  Big Islash. 

Don't ? o r ~ e t  .the importance o? water i n  desert photopaphy. For 
the photographer, that  i s .  P a r t i c u l a r l y  i n  summer. ??e may no!: know 
ye t  how much water the sheep need t o  3et alonz, b u t  we know how much 
t ~ e  need, and you w i l l  never know i n  advance how Car the sheep t r i l l  l e a d  
you and your camera up a mountain on a sulnnler day. Also, S e t   you^ 

film ic t o  be p r o c e s s e d  a s  soon a s  you can a f t e r  your  p i c t u x e s  a r z  
Calcen, because exposed f i l m  is much moye likely to be damazed 5y hca:, 
accor dinz ;lo Ea.s man. 



Hunting wiiLh a camera has a spec ia l  kind of excitementabout i t ,  
whether you are  taking pic tu res  t o  fill ou t  the s to ry  of the bighorn 
and how they l i v e  o r  whe,ther you j u s t  hope to f End sheep i n  one of 
those seemingly (S.) inaccess ib le  r u z ~ e d  s e t t i n g s  far back i n  the 
mountains, (S .) looking beau t i fu l ,  relaxed and strong,  and you want 
t o  remember it and show i t  t o  people. (S.) Their  presence makes 
the mountains come a l ive .  

You have a l l  heard that  organic mater ia ls  caa now be dated by the  
so- called "Carbon 14'' method, providing Lhe natura l  s e t t i n 2  i s  a dry 
one. Bighorn droppings -which were found lying on the lowest l eve l  of 
Danger Cave near TJendover , Utah, were tes ted by s c i e n t i s t s  by "Carbon 14". 
The age of these droppings was found t o  be 11,000 years.  hat 's q u i t e  
a few generations of bighorn. They belong t o  these mountains. 

Here i s  a trick we'd l i k e  t o  share with- you, i f  you haven't 
thought of i t  already. Did you ever gets r o l l  baclc with a zood 
p i c t u r e  on one end o r  the  other t h a t  d i d n ' t  completely f i l l  the frame? 
(S .) Like this? I t ' s  number one on Che r o l l .  Instead of throwin% 
these t a Z  ends away they can of ten  be mounted i n  so-called "mercury 
mounts" (S.) t h a t  are t h i s  s i z e .  This pa r t i cu la r  p ic tu re  i l l u s t r a t e s  
another t r ick ,  too. It is  a duplicate t h a t  Zalph made by re-photograph- 
ins the o r i g i n a l .  He worked out a g i m i c k  that does the job very w e l l .  
It happened the ju ice  was low here the day he made t h i s  copy though, 
and i t ' s  darker than i t  should be, but i t ' s  very handy sometimes t o  be 
able t o  m a k e  your okm copf es. 

L e t ' s  s top  and go baclc a minute. We thought i t  might be fun  t o  
show you a p ic tu re  of the  very f i r s t  sheep v7e f i n a l l y  found i n  the 
Death Valley resion.  (S.) Here she is -- a eve a l l  by herse l f  up in - Echo Canyon. Plothing as a p ic tu re ,  but 02 h i s t o r i c a l  i n t e r e s t  t o  -us 
now, of course. (S.) We watched her feed up t o  the top of this mountain, 
then drop o u t  of s ight .  (S .) ~ z r e ' s  another h i s t o r i c a l  shot  i n  the 
s t o r y  oE the bighorn i n  Death Valley. It w a s  taken by Hatt  Ryan on a 
day i n  June a couple of years ago w11en he and Ralph climbed up t o  an un- 
mapped spr ing p las te red  way up on the s ide oE Tucki Xountain, i n  the 
Panaments. See Stove Pipe T,,!ells Hotel down there a t  sea  level? It 
took them six hours t o  climb up there  and two hours t o  slide down. It 
turned out t o  be a real sheep hang-out, and no burros and no people, 
apparently, s ince  prospecting days. Nat t tad: some black and whites 
up there ,  too, with h i s  Polaroid La.nd camera, but he can t e l l  you 
about those when this sec t ion  of the program is over. 

But, t o  20 back again, on Decembei- I S ,  1954 a t  4- o'cloclc, Ralph 
was on duty a t  the museum a t  Pu~nace  Creek Xanch and one .of a group of 
young ?ellows casual ly  turned 20 Ralph as they were leaving and sa id  
"Ch, by the way, I j u s t  zot  a sood p ic tu re  of some of your zoats  a 
whi le  azo, down the re  a t  that lot1 place,  you know--". 



I n  half an hour Ralph had co l l ec ted  m e  and o u r  cameras and we were 
(S .) taking p ic tu res  of a band of six bizhorn bedding down about a 
hundred feet above and 100 yards t o  t h e  north of Badwater (S.) .  It 
was already long a f t e r  sundown but we kept  t ry ing,  anyway. An exposure 
of a whole second makes the  ewe on the  l e f t  go out  of focus as she 
butts the one QII the  r i g h t ,  This ( S  ,) i s  where they were bedded, taken 
the  next day (S.) and here  we can see how c lose  i t  was t o  Badwater, 
with the usual people walking around i t  f e e l i n g  as  low as t h e y ' l l  ever 
be, (S .) and now we are looking north up Death Valley from where the  
sheep had bedded down the night before. 

So i t  was then t h a t  the study phase of our bighorn photography 
began, and i t  i s  a good time too, Eor me t o  change places wi th  Ralph, 
f o r  it was here that we found tha t  there  r e a l l y  were bighorn l e f t  i n  
Death Valley -- and here i s  Ralph t o  t e l l  you about i t .  Thank you. 
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