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Welcome: . . The Mayor of Hermosillo, the 
. . Rector- of ' the University of 

Sonora, J. B. Van den Akker, and 
. . Luis Macias Arellano 

Opening Remarks: 

Introductkons : 

Mr, John Bo Van den Akker , 
Chairman-' 

Attendants will stand and intro- 
duce themselves, A roster will 
be circulated for signatures and 
addresses, 

POPULATIONS 

Luis Macias Arellano, Director 
General of Hunting, Mexico, D,F, 

Present and P a s t  Populations of 
Desert Bighorn Sheep in New 
Mexico. Jack Gross, New Mexico 
Department of Game & Fish, Las 
Cruces, N. M o  



11:38 to 1:40 

Chairman: 

1:40 t o  2:00 

Present and Past Populations in 
Arizona. Warren Kelly, Arizona 
Game & Fish Department, Wicken- 
burg, Arizona, 

Break 

Present and Past Populations in 
California. Richard Weaver, 
California Department of Fish & 
Game, Riverside, California. 

Present and Past Populations in 
Nevada. A1 Jonez, Nevada Fish & 
Game Department, Las Vegas, Nev, 

Mexican Populations, Bernardo 
Villa-R., Biological Institute, 
Mexico, D. F. 

Present Status of Bighorn Sheep 
in Northern Baja California. 
Amin Zarur Menex, Department of 
Agriculture & Livestock, Mexico, 
D. F. 

The Taxonomy of Desert Bighorn 
Sheep- E e  

~nivers i ty 
Arizona. 

Lendell Cockrum, The 
of Arizona, 
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Cecil A. Kennedy, U. S, Fish & 
Wildlife Service, Las Cruces , 
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Significance of Bighorn Mortality 
Records. Dr, C. G. Hansen, U. S. 
Fish 6 Wildlife Service, Las 
Vegas, Nevada. 

Waterhole Counts, Blayne D. 
Graves, U. S. Fish & Wildlife 
Service, Yuma, Arizona. 

Censusing by Transects. Newel1 B. 
Morgan, U. S Fish & Wildlife 
Service, Las Vegas, Nevada, 

Counting Lambs and Year lings . 
Warren Kelly, Arizona Game & Fish 
Department, Wickenburg, Arizona. 



Break 

Announcements; Annual Business 
Meeting, (If time is inadequate, 
Business Meeting may be completed 
after k00 Po Ma); Reports of 
Committees presented by Jack 
Gross (Management) and Ralph 
Welles (Feral Eilii~s) , 

Meeting opens at 8:30 A. M.., April 5, 1961 

BIGHORN PREDATORS 

Chairman: Luther Goldman, US S o  Fish & Wild- 
life Service, Washington, Do C. 

Bighorns and Coyotes, Richard A. 
Weaver, California Department of 
Fish & Game, Riverside, Calif- 

Bighorns and Bobcats, H o  Nelson 
Elliott, Uo So Fish & Wildlife 
Service, Portland, Oregon, Pre- 
sented by John Gatlfn, . 

9 ~ 0 0  to 9:20 

Grand Canyon, Arizona, 

Bighorns and Golden Eagles. Bob 
Jantzen, Arizona Game & Fish De- 
partment, Phoenix, Arizona, 

Break 

Predator Control Policieso John 
C, Gatlin, U. S,  Fish & Wildlife 
Service, Albuquerque, New Mexico. 

PROGRESS REPORTS 

Fred Ao Thompson, New Mexico 
Department of Game & Fish, Santa 
Fe, New Mexico. 

Bighorn Management in Mexico, 
Luis Macias Arellano, Director 
General of Game, Mexico, Do F, 

The Black Gap Bighorn Transplant, 
Tom Moore, Texas Game 6 Fish Com- 
mission, Alpine, Texas, 



Chairman: 

%:4O t o  1:55 

The Hart Mountain Bighorn Trans- 
p l a n t .  0. V, Deming, U, S .  Pish 
& Wild l i f e  Se rv ice ,  Lakeview, 
Qregon. 

Vegetat ive Zones of the  Terr i tory  
of Baja C a l i f o r n i a  i n  Rela t ion  t o  
Wi ld l i f e .  Caston Guzman Huerta,  
XT n s ~ ~ o r i a l  e 3 Po?ytechiifz Institute, 
Mexico, D. F. 

Diseases and P a r a s i t e s .  Rex 
Al len ,  U, S ,  A g r i c u l t u r a l  Re-  
sea rch  Se rv ice ,  Univers i ty  Park, 
N e w  Mexico. Presented by E, L. 
Fountain.  

Lunch 

BIGHORN HUNT SUMMARIES 

George E. B a r d a y ,  U. S. Fish  & 
W i l d l i f e  Serv ice ,  Albuquerque, 
N e w  Mexico. 

Hunting Seasons i n  Mexico. Jose 
Angel Davila-C., Department of 
W i l d l i f e  Conservation, Mexico, 

Hunting Resu l t s  i n  Arizona. John 
Reed, Arizona Game & Fish  Depart- 
ment, Nogales, Arizona. 

Hunting Results i n  Nevada. A1 
Jonez,  Nevada P i s h  & Game Depart- 
ment, Las Vegas, Nevada. Pre-  
sented by Ray Breckbr i l l .  

Legal Aspects of Bighorn Trans- 
p o r t a t i o n .  Uwrence 3, Merovka, 
U. S. Fish  & W i l d l i f e  Serv ice ,  
Albuquerque, New Mexico. 

Break 

MISCELLANEOUS 

Gas ton  Guzman Huerta,  National  
Poly- technic I n s t i t u t e ,  Mexico, 
D.  F. 

F a l l o u t ,  I t s  Rela t ion  t o  Wildlife.  
Edmund L. Fountain, M j r ,  VC, U,S. 
Army ,asgnd. t o  USAEC,Las Vegas, Nex,  
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How Much Living Room Does the 
Desert Bighorn Need? Ralph 
Welles, U, S o  National Park Ser- 
vice, Death Valley, California, 

Bighorns of the Santa Rose Mount- 
ains of California, Lloyd Tevis, 
Jr., Rancho Mirage, California, 

The Importance of Population Data, 
Gale Monson, U, S, Fish & Wild- 
life Service, Puma, Arizona, 

Summary of Work on Sheep in Santa 
Rosa Mountains, California. John 
D, Goodman, Assistant Professor 
of Biology, University of Red- 
lands, Redlands, California. 

FIELD TRIPS 

Field trip arranged by Arrange- 
ments Committee, Entertainment 
in Sonora Fashion and Tradition 
for Council at Rancho Santos Cruz, 
Sonora, followed by overnight 
field trip to Bighorn Sheep Habi- 
tat at Kino Bay, 



OPENING REMARKS BY CHAIRE4AN 

John B, Pan den Akker 
U, So Fish & Wildlife Service 

Portland, Oregon 

Amfgos, it i s  my very great  pleasure and pr ivi lege t o  open 
t h i s  F i f t h  Meeting of the  Desert Bighorn Council. I n  accord with our 
usual  custom, the  meeting w i l l  proceed on an informal basfs,  

We w i l l  f i nd  some awkwardness with the two languages, and, 
through conversations with my compatriots, I perceive a t h i r d  and more 
complex language creeping in ,  Host of us North Americans have been 
laboring d i l i g e n t l y  to gain a working knowledge of Spanish, but,  from 
examples I have heard, it would seem wise t o  use our nat ive  tongues fo r  
t he  benefit  of t he  in te rpre te rs ,  

W e  North Americans a r e  humble before you Mexicans who gen- 
e r a l l y  a r e  more prof ic ien t  i n  English than we a re  i n  Spanish, Dff- 
ferences of language notwithstanding, we a r e  very happy t o  meet our new 
fr iends  and t o  enjoy again our e a r l i e r  acquaintances, 

It i s  gra t i fy ing  tha t  we meet with a common i n t e r e s t ,  and 
agreeably exchange knowledge and experience i n  the  study and manage- 
ment of t he  Desert Bighorn, I know of no other group made up of such 
varying components which meets i n  more harmony and willingness t o  
achieve common goals, 

To each who has par t ic ipated i n  making arrangements, we are 
gra te fu l ,  The accogrmodations are excellent ,  and the courtes ies  ex- 
tended a r e  more than generous, 

The program arranged is a c r ed i t  t o  a l l  who 
and we a r e  c e r t a i n  t o  benef i t ,  

We are especial ly  honored with t he  presence 
Hermosillo and the  Rector of t he  University, We w i l l  
make the  introductions. We would be most happy i f  he 
U S  0 

Again, we a re  honored and please  accept our 
the  hosp i t a l i t y  of your great  country, 

have worked on it 

of t he  Major of 
ask DT, Vi l l a  t o  
would speak for  

appreciation f o r  



PAST AND PRESENT STATUS OF THE DESERT BIGHORN SHEEP IN NEW HEXI60 

Jack Eo G ~ Q S S ~  Biologist  
Department of Game & FishD Mew Mexico 

Papers dealing with the  s t a t u s  of t he  deser t  bighorn sheep i n  
lPew Mexico have been prepared fo r  Council proceedings by Cordon (19579, 
Ogten (1957) , Kennedy (1957) , Ogren (1958) , and Cross Q 1960) . These 
papers have enumerated much of the  general information tha t  is known 
ccancerning the dese r t  bighorn sheep i n  New Mexico, and to repeat  t h i s  
in fomat ion  in d e t a i l  would cons t i tu te  unnecessary dupl%catfono Thus, 
t h i s  paper summarizes t he  broad aspects of New Mexico deser t  bighorn 
population s t a tu s .  

Hts tor ic  Status: 

Records of deser t  bighorn sheep d i s t r i bu t ion  pr io r  t o  1900 
are for the  most p a r t  sketchy and vague, but indicate the  animal oc- 
cupied nearly a l l  of the  major mountain groups i n  the southern one- 
third of the  s t a t e ,  which included 12 t o  15 more or  less i s land ranges. 
Exact early d i s t r i b u t i o n o f  desert bighorn i n  New Mexico %s d f f f i c u l b  
t o  plot  due to  severa l  large mountain chains containing bighorn habitat 
t ha t  grades from Rocky Mountain type on t h e  north t o  deser t  type on the  
south. Bighorn were probably l iv ing  throughout these arras, and the 
breaking point between t h e  two possible subspecies can be established 
only a t b r i t r a r i l y .  For instancep r e l i a b l e  records indicate  that bfg- 
horn once exis ted in,  or near, the  lava f i e l d s  near GranCs, portions of 
the  San FPancisco River drainage, and White Mountain i n  the Sacramento 
Mountains, but s k u l l  series are inadequate t o  es tab l i sh  b a x o n d c  
s t a tu s  * 

'The desert bighorn i s  a nat ive  animal i n  New Mexico, a d  pop0 

ula t ions  i n  all of t h e  presently occupied mountain ranges arc the R d d -  
overs from or fgfna l  stock. Preh is to r ic  Indians in southwestern New 
Mexico knew of t h e  bighorn as evidenced by bones cf bighorn found in 
Basket Maker-Pueblo cave debris and by p ic tures  painted on pottery of 
the  Membres Culture. Nu-merous bighorn head a r t i f a c t s  earned frm bone, 
stone, and s h e l l  have been excavated frcrm ruins of El Paso, Chupidero, 
and Three-Rivers cul tu res  i n  the  San b d r e s  and Sacramento Mountains in 
southcentral New Mexicoo Pettoglyphs depicting bighorn bme been found 
in several  mountain ranges i n  the southern pa r t  of the stateo Con- 
s ider ing the  d i f f i c u l t i e s  now encountered i n  bighorn inventoryD any 
discussion concerning preh is to r ic  population dens i t i es  involves pure 
speculation, 

Present Status: 

Estimates of population numbers made 25 t o  50 pears ago may 
a lso  be somewhat questionable, but there can be l i t t l e  d m b t  t h a t  New 
Mexico now supports fewer bighorn sheep than during the early cz m i d d l e  
1800's. The decline of bighorn populations i n  New Mewieo since 18QO 
essen t ia l ly  follows the  pattern typical of a l l  the western states, An 
objective statement concerning desert bighorn sheep popula~ion ~umbess 



can be made only within broad limits, and the maximum estimate is fully 
as applicable as the minimum estimate. Conservatively speaking, there 
are probably not less than 200 desert bighorn in the state. The maxi- 
mum population could be reasonably estimated at 500 to 600 individuals. 
These bighorn range in the Guadalupe, San Andres, Organ, Big Hatchet, 
and possibly the Sacramento Mountains, with the bulk of the population 
centered in the San Andres and Organ Mountains, 

Considering population conditiops in individual areas, the 
Big Hatchet Mountain's herd sustained severe losses daring the early. 
19501s, but is apparently starting to recover. Similarly, the San I 

h d r e s  Mountain's herd and possibly the Organ ~ountain's herd suffered 
losses during the early 19501s, but bighorn are still scattered throu&- 
out the ranges and could possibly be as abundant as they were 25 to 50 
years ago. The Guadalupe Mountains have been somewhat ignored i n  re- 
cent years, but evidence of occasional sightings indicates a remnant 
herd of desert bighorn s t i l l  exists in that range, 

Prehistoric desert bighorn populations of undetermined n u -  
bers once occupied 12 to 15 desert mountain ranges in southern Hew 
Mexico. Present populations probably number between 200 and 600 in- 
dividuals that inhabit four or five mountain ranges, 

References and Literature Cited: 
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horn Sheep in New Mexico. Transactions, First Annual Meet- 
ing, Desert Bighorn Sheep Council. 
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PRESENT. AND - PAST POPULATION$ . - OF DESERT BIGHORN SHEEP IN NEVADA 
. . .  - .  . .  - 

. . 

. . . = ' bl donez, ~ i a t r i c t  ~ u , ~ e & i s o r  
Charleston District -- Nevada Fish & Game Conanis,sion 

. - 
. . 

Since t he  f i r s t  repor t  on the  present and past  pop&lations of 
Desert Bighorn ' Sheep in Nevada in 1957, several new facts have cane t o  
l igh t .  Instead of repeating some of the  same information given before, 
I w i l l  l i m i t  my re81cuks t o  new information gained s ince 1957 ,, 

. . . .  . . .. . 

present ~ a i  ~ i s t r i b u t i o n :  

- .  
. - .  Since-,-I957 other.. D i s t r i c t s  in Nevada have he ld  surveys on 

bighorn populatf ons i n  an s t tempt  t o  determine numbers and dis t r ibut ion.  
The8.e areas ' in :lie State have been  surveyed i n  recent years and bighorn 
sheep populations ver i f ied.  The'areas 'are: (See Map $1) 

... . . ..I,:- Silver . Peak Range. i n  Xsmeralda County 
- 2 .  Toiyabe Mountain Range i n  Nye County 

. 3, Grant Range f n  Mye County 
. . 

During the 1960 deer season a bighorn sheep ram was ki l led  i n  
the Willow -Creek area of Elk0 County. , This , four th  area  is by f a r  the  
n o r t h e m o s t  area of r e c e n t  records . on sheep dis t r ibut ion.  

- .  . .  . ... . I . . . .  
. . 

:I0 .. Silver Peak Range. - ~ s m e r k d a  County: . 

. . .  . .. . - . . .  . . . . r .. . >. - .  . .. . .. . . 
. .- .. C .  .. 

. . . . - - . . . .  ~ % ~ r i n g , t h e  . s&er,.-of, . .  le60 . - . .~ier& ~ i s t r i c t  personnel held a 
waterhole count i n  t h i s  a r e a .  Five springs were ,watched for three days. 
M a .  sheep were seen caning in to  water during the  count. Ten rams were 
observed duxing t he  last,:day of t h e  count a b e t  two miles fran Valcalda 
Spring. I n  addit ion,  one ram was obsemed at Coyote Hole on the even- 
ing pr ior  t o  t h e  -cqunb. - Theday a f t e r  the  count two rams were observed 
on the  r idge south of Valcalda Spring. 

Ed S f r f ,  Conservation Officer,  reported seeing 20 ewes and 
lambs a t  Cow Camp Spring in the  S i lve r  Peak Range during the  July  
chucker. surveys, . . . 

. . . . ' . . .  . ,  . .  - 

2 .  . Toiyabe. qountain Range .- Nye County: 
. . , .  . .  . 

- ~ e ~ o t b s  h u  ~ens&vatio& of f i ce r s '  i n  t h i s  a rea  on bighorn 
sheep s5ghtings , l e d  t o  a spring survey t o  determine numbers, com- 
posi t ion and d%stributfon,  

Zn March, l958.., a t o t a l  of 46 bighorn sheep were sighted,  24 
from the  air and 18 from the  ground. Those flying the  a i r  survey re-  
ported a l o t  of difficulty fn spot t ing  animals. The survey crew was 
able t o  classify 33 sheep: 20 rams, 8-ewes, and 5 yearlings. 

I n  March, 1959, a total of 28 sheep were sighted in the same 
general  area  as i n  1958, The composition on par t  of t h i s  count i s  as 
follows: 4 rams, 7 ewes, and 5 yearlings. 



P *bd)?hEr survey was  t r i e d  i n  t h i s  same general area. 
%% in this area as compared t o  March of 1958 

~ h 0  $ S-p- sheep were seen and c l a s s i f i ed  during t h i s  
and 1 9 w J H e f t h e  survey was f ive  ewes and two yearlings. It 

Jg(l a n t  may have been a t t r i bu t ab le  t o  the lack of 
-&ig~ears snow forced the animals down t o  the  lower 

3. CE4-= - w e  County: 

@f w o r n  sheep i n  t h i s  mountain range led t o  a spr- 

-Or - -  
1 

mi* 
PrhL a total of 66 sheep were observed. Broken 

te 16 ram, 30 ewes, 17 yearlings,  and three un- 
6 tL, sheep were seen around the  6,000-f00t elevation 

S- * m y  Peak. 
oo* 

(LC-t Sheep seen by Nevada Fish and Game personnel 

I)mfg & week of October, 1960, Harry E l l i o t t ,  
for Nevada, was deer hunting 10 t o  12 miles 

*$ ~e heard a shot and decided t o  see who was 
&&+in*-. While approaching the  area he saw two men 
e C he got t o  the spot where he saw the men s t a r t  
d w  h -sed t o  see a bighorn sheep head freshly sev- 4- ** fi d e d  fur ther  and found rhe_offol frm the 

t& after the  p a i r  w%ttithe carcass, but 
3 4  W d~ start, and he c o u 6 n o t  catch them. 
&@$&a:. 

& far- k -I this i s  the f i r s t  report of sheep i n  
* ~ F = w s p .  * *\ \ 

\ 

-, r)60, we received a l e t t e r  from E. Raymond Bill, 
& University of Kansas, re la t ive  to the  

' B S W * ~ ~  d Z- b.ds rent t o  him fo r  subspecies identification. 
sHp tpr Mountain area and t h e  f re& head from 
(pr *: trek - & County. However, the location of the  * &-. . 

Q PIL heads, to eliminate any biased thinking 
rrrifioL .&-* 

xi)" 

frdk all three heads were from h i s  canadensis 
6354 * wPregt Bighorn. 

sw 
*e -*gs b used to determine his subspecies identi- 
a as-: 

C\*- 

''The eers are as follows: (1) The t ips  of the 
.& - 2 . - m e r  extent than i n  2.c. canadensis (as an 

m- 



example of 2.c. canadensis,see P l a t e  I1 fac ing  page 38 of 'Mammals of 
t h e  Alpine Club Expedition t o  the  Mount Robson ~ e g i o n '  of B r i t i s h  
Columbia and Alberta by Mo H o l l i s t e r ,  Specia l  Number of Canadian Alpine 
Journal ,  1912) ; (2) the width across t h e  zygomatic arches of t he  s k u l l  
i s  l e s s  than 123 mil l imeters;  and, (3) i n  t h e  one skull  t h a t  has t h e  
v e n t r a l  p a r t s  i n t a c t  enough t o  permit measuring the bas i l a r  length,  t h e  
maxillary breadth of the s k u l l  amounts t o  36 pe r  cent ( instead of l e s s  
than 35 per cent) of the b a a i l a r  length," 

Predators - Si lve r  Peak Range, Esmeralda County: 

Marshall Emphreys, S i e r r a  District Big Ga= Technician, and 
Ray Cor le t t ,  Sierra District Superviaor, came upon an unexpected hap- 
pening i n  t h e  Cave Spring a r e a  of t h e  S i l v e r  Peak Range on Apr i l  22, 
19 60. 

Bs they came around a t u r n  i n  the  Canyon they saw a Bald 
Eagle take  off .  Another eag le  was on the  ground tearing a t  something 
and attempted t o  l i f t  it i n  f l i g h t .  Suddenly, aware of t h e  spec ta to r s ,  
it, t o o ,  took o f f ,  

Both men l e f t  t h e i r  vehic le  and checked t o  see what the  eagle  
was eating. They found a bighorn sheep lamb with a hole t o m  i n  i t s  
s i d e  and t h e  hear t  s t i l l  pa lp i t a t ing .  It, however, uas dying. Both 
men suspected t h a t  t h e  eag les  k i l l e d  the lamb, but nei ther  saw t h e  
a c t u a l  a c t ,  

he lamb vas given t o  t h e  Nevada S t a t e  l%useum f o r  mounting. - 

When t h e  lamb was skinned out,  it was found t h a t  the r i g h t  shoulder 
j o i n t  was fused, (apparently t h e  scapula fused t o  the humerus.) This ,  
undoubtedly, r e s t r i c t e d  t h e  movement of t h i s  lamb and may have been t h e  
reason it was susceptible t o  predation. 

L i t e ra tu re  Cited: 

Nevada Fish & Game C d s s i o n  Completion Reports and Sews Releases. 
Hall ,  E. Bapmond. 1960 Personnel Correspondence. 





- PRESENT. CONDITZONS OF THE BIGHORN MOUNTAIN SHEEP , 

: . ' IN 'THE. STATE OF B M A  CALIFORNIA, MEXICO , 

(Translation) 
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. . General Hunting Administration 

dlepartmaent of Wildlife Conservation 
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Introduction: 

& -  z z  ;The urgency: of .bowing the.  conditions under which the  big- 
horn mountain sheep of arb country f ind themselves brought on a t r i p  
ro?the~Peninsula of Lower~California during the months of November and 
December o f  1960. Actually taking par t  were two Biologists of t h e  
General Hunting Board aided by guides familiar with the  region and a 
professional hunter. A s  a precedent, we had the study made by Dr.  
Bernardo V i l l a  Ib, i n  1958-59, 

.... , . . - 
i .. - . . ..?.,:. 

. .  . . . . _ _  
.- - .-4Mr-.:wo~k.star.ted d t h  an a e r i a l  p k s  of the entire peninsula 

and a -c a r e f u l  grouad..sumey of t h e  Wild Ram area of the Northern Sta t e  
df Ba ja SaUf oznia,. . a - ,. r 

.> - - _ . >  . .* , - a. . - .- . 2 .  - 
Curkent Dfstkkbution of ,the Bighorn Mountain Sheep in lower California: 

C 
- i . i  .. . r , , . r  - r 

- - - . . !ln gene& term -one could say tha t  the bighorn mountain . 
sheep (Qvis ~snadensis Cremnobates and possibly other subspecies) are 
found distribute.& i n  t h e  entire. length of the mountain ranges of the 

avater shed. of ghe. Gulf of California:. between 32.5 .and 24.5 para l le l s  - 
not t l i - la t t i tude*  Varying-i~.concentration of population according t o  
the.;def i n i t e  area. under study and obeying the ecological characteris - 
t i c s  of the  land, vegetation, and hydrological resources. 

Geographical Description and Climatology: 
. . . c 

. .-The mountain ranges tha t  border t h e  S ta te  of Baja California 
a r e  almost :continuous, leaving .from time t o  time small valleys. ; 

. * . . - .  
The pr%ncipal rang& of mountains tha t  we encounter from 

north t o  south are the  following: S ie r ra  of the Cucapas pa ra l l e l  t o  
the ,va l ley  of Hexicali; S ie r ra  of Juarez; La S i e r r i t a  (Sierra of S a n  
Pedzo Martir, with maximum a l t i t u d e  of 3,300.meters, being the  highest 
on t he  peni&ula)..; .S ie r ra  o f  Santa Rosa situated t o  t he  south of San 
Pelipe; S i e r r a  of San Migual; Sier ra  of Santa Isabel; S ie r ra  of 
Calamajue; Sfer ra  of La Asamblea, s i tuated t o  the south of San Luis 
Gonzaga; S i e r r a  of San:Borja;Sierra of Las Animas; and Sier ra  of 
Calmakli, :.on the. .border :of the  southern terr i tory.  .... 

coast , 
within 
lakes, 
Juarex 

. . 
I .  

. .. , 

, . Small val leys  ex is t  noticeably saline,  usually along the 
others at times on the edge of two ranges and l e s s  frequently 
the i r  own mn6;aPn nucleua, Some of them represent dried-up 
such as the one called S a l t  Lagoon situated between The Sferr  of 
and . the  Sierra .of The Cucapas, Chapala Lagoon, etc. 



Permanent r ive r s  and washes don't  ex i s t  since the  rainy 
season i s  so short  and the ~ r e c i p i t a t i o n  so scarce, The l i t t l e  water 
that  does f a l l  rapidly drains t o  t h e  sea due t o  the accentuated slope 
of the watershed, Permanent hydrological resources of the Mountain 
Sheep area a re  the small springs eas i ly  located i n  sane canyons by the 
presence of charac te r i s t ic  vegetation among which is  the fan palm, and 
also t h e  water holes formed by the  gathering r a i n  water. I n  our tour 
only i n  the lower zone of the S ie r r a  of San Pedro Martir did we find 
sme carrcw valleys with real wsher fumed fa the upper part  of the 
Sierra ,  

The climate i s  very extreme with very high temperatures i n  
the summer and wikh sub-zero i n  t h e  winter. On the  temperature-chart 
taken by us, a maximum of 400 C. was regis tered on the  18th of November 
and a mi- of -30 C. on the 7th of December, 

Some Ecological Considerations: 

The Mountain Sheep zone of the  S ta t e  of Baja California be- 
longs t o  the a r i d  zone type, in£ luenced i n  t h i s  by the  nature of the 
sub-strata and the  scarce r a in fa l l .  There a re  abundant species of 
Xerofita and Sa lo f i t a  plants among which we could eas i ly  f ind the  "Palo 
Verde" (pithecollobium confine) , t he  %esquitel' (prosopis j u l i f  lora) 
the tlgobernadoralt ( larea t r identa te ) ,  the  "palo verde" (cercidium with 
various sub-species) , the  "torote" (bursera microphyllum) , the  Whollas" 
(opuntia with various species) , the  "biznagat' (ferocactus with various 
species) , the  ''Cardon'' (pachycereus pring lei) , the Wopal" (elephrium 

ornica) , the  'bagueyes" (agave with various species), the "de t i l i l lo"  
(yucca). The pastures and t he  dog grass have t h e i r  fpnacle of power 
i n  the  shor t  rainy season, 

. /  

Many of these plants en ter  i n t o  the  alimentary d i e t  of the 
Mountain Sheep, principally the p a l o f  ierro,  which the  animals l i k e  be- 
cause of i t s  tender flowers and branches. The mesquite and the 
biznaga, the  latter being the one from which, it appears t ha t  the 
Mountain Sheep obtains the greater  pa r t  of the water required i n  i t s  
feeding . 

The rugged rocky places a r e  the ones preferred by the Moun- 
t a i n  Sheep. On various occcasions we observed herds of these animals 
i n  t h e  high pa r t s  of the mountains from which they could overlook a 
great dea l  of ground around them, 

The low temperatures appear in f luent ia l .  i n  the Cimarrons i n  
a d e f i n i t e  manner causing an emigration from the higher par ts  ( that  
generally have a lower temperature i n  the winter) t o  the lower par ts ,  
a phenomen tha t  we  could d i rec t ly  conclude being ver i f ied by the 
opinion of the people that  l i ve  there. 

I n  respect t o  the problem of predators, we know of the  
existence of the Puma ( f e l i s  concolorX the wildcat (lynx rufus),  the 
coyote (canis latrans) , and the golden eagle (aquila chrysaetos) , but 



we don't  know t o  what point they a r e  a problem t o  the  Mountain Sheep, 
This theme should be more extensively t rea ted  i n  l a t e r  s tudies .  

Apparently t he  problem of the competition of the Mountain 
Sheep with other wild animals i n  lower Cal i fornia  does not ex i s t ,  The 
Cimarron Burro, t h a t  i n  some par t s  of the  United S ta tes  competes 
heavily f o r  forage with the  Mountain Sheep today, i s  only found i n  
small groups i n  t h i s  a rea  and i s  not transcedental. We were informed 
t h a t  a few years ago a roundup was made o f  10,000 Cimarron Burros, the  
meat being used f o r  food. Other wild species a r e  even less  of a prs-  
blem. 

Working Methods:: 

The prime object ive  of our study was a t  the  beginning a d f r -  
ect census of t he  Mountain Sheep, counting on the  help of the  a i rplane,  
However, due t o  t he  ruggedness of t h e  mountains and taking i n t o  account 
the sa fe ty  limits. i n  which one should f l y  i n  t h a t  apparatus, it was not 

-possible t o  carry out t he  intended census. Of  course, the  most effec-  
t i v e  method of carrying out such an experiment would be the d i r e c t  
count of the  animals a t  t h e  watering holes and springs a s  has been 
proven by the many t r i a l s  made in the 'un i ted  States ,  However, i t  was 
a l s o  impossible t o  use t h i s  procedure because the  time of t he  year was 
not appropria te , -the  conamption of water i n  winter i s  much l e s s ,  the  
Mountain Sheep being ab le  t o  obtain i t  from other  sources such a s  the  
biznagas. We chose then t o  carry out a d i r e c t  sampling, including the  
major par t s  of t he  bighorn zones and i n  accordance with the  t o t a l  num- 
be r  of animals seen, r e l a t i n g  these with t h e  t o t a l  a rea  of d i s t r f -  
bution i n  order t o  reach the t o t a l  number of Mountain Sheep tha t  could 
e x i s t  i n  Baja California.  I n  accordance t o  t h i s  information, the  
places where bighorn mountain sheep were seen and t h e  number are l i s t e d  
below: 

Arroyo Percebu . . . . . . . . . . . . .  6 
Arroyo d e M a t d  . . . . . . . . . . . .  5 
Arroyo a 1  North of San h i s  Gonzaga. , . 4 
Las Arras t ras  (Rinconada), . .. . . . . .  3 ' 

3 Los Paredones. . . , . . . . . . . . .  .- 
Total  21 

I f  we take i n t o  account t ha t  our t r i p  on foot  was f o r  148 
square kilometers and t h a t  the  approximate area  of d i s t r i bu t ion  of the  
Mountain Sheep i n  t he  s t a t e  i s  2965 square kilometers i n  d i r ec t  pro- 
portion,  we reach a number of 420 Mountain Sheep; of course, we believe 
that t h i s  would be a number of theore t ica l  estimation, tha t  you couldn't 
take as def ini te .  I n  t he  f i r s t  place because the  bighorn doesn't have 
t he  same i n t ens i t y  of d i s t r i bu t ion  i n  t he  'd i f fe ren t  zones while on the  
other  hand we d i d n ' t  s ee  the  quantity of bighorns we should have seen 
i f  a var iable  f ac to r  ( t he  temperature, a i r  pressure, ete.) had changed, 
Thus, while an exact census i s n ' t  carried out ,  t h i s  w i l l  remain as a 
data-base for  our fu tu re  considerations, 



raal by which you could note t he  slaughter of rams, ewea, 
a d  lambs. The lack of e f f ec t i ve  enforcement has been a prime fac tor  
adding to this t he  bad communication l ines  on t he  Peninsula and the 
d e r o u s  a i r f i e l d s  sca t te red  i n  d i f f e r en t  places from where the i 
hunters can ea s i l y  arrive. I n  other  places as in the famous "Botica" 
boxed in on the Sie r r a  of t he  Asanblea one can land by boat. 

The constant v i s i t  of hunters t o  lower California,  as many 
foreigners as Mexicans, has demonstrated the l i t t l e  spor t ing  conscience 
and the little i n t e r e s t  i n  conserving-a valuable species,  from the  
c ineget ic  p o i n t  of v iew ,  as t he  bighorn mountain sheep. -Adding t o  t h i s  
those cal led ttguides",'while knoving what they a r e  doing present them- 
selves and rent out on " safar i sv  destroying a resource that they them- 
selves  w i l l  r egre t  i n  the  passing of time. 

A t  t h i s  time t h e  condition o f t h e  bighorn mountain sheep i n  
lower Cal i fornia  could be considered critical; however, recovery is 
feasible. .- 



I . . _  Tm T A X O N W  OF DESEBT BfGHORm 

Eo Lendell ~ockr&n  
Department of Zoology 
University of Arizona 

Tucson, Arizona 

SHEEP 

- Since mwranalogista no longer attempt t o  assign common names 
t o  subspecies, ra ther  they -use the  common name t o  correspond t o  the 
epecles, the  use, of "Desertn Bighorn Sheep: i s  somewhat m i s  leading. By 
convention <emong those interested a i n  the  "-management of Bighorn Sheep 
i n  the Southwestern United States.and Northern Mexico, the term "Desedt 
Bighorn has been applied t o ' t h e .  population i n  the more a r id  deser t  
areas of Southern California, the Nevada Basin, Arizona, New Mexico, 
Texas and Northern Mexico, 

. . 

The populations.of Bighorn sheep i n  t h i s  area show consider- 
able  var ia t ion,  that, t o  same extent,  c& be correlated with geog- 
raphic d is t r ibu t ion ,  and seven names have been proposed t o  apply t o  
various groupings of these populatibns. These names, t he  proposer's 
name and the  type loca l i t i e s  are :as-#f o l l h . :  

. s - - 1897 6. (hris nelsoni.3ierriam. Type from Grapevine Motintains , 
:.  - :  on the s t a t e  l ine between InyoCounty, California, and 

. . .  . . -  . .  Esmeralda ~ouniy; . :~evada,  jus t  south of 370N. 
. . 

1901. Orris mexicanus Merriam. Type from near Lake Santa 
r ia,  Chihuahua, Mexico 

. . 

1903. - Ovis cervina cremobates '  ~ l l i o t .  Type from Mattami, 
- Sie r ra  San Pedro Martir, Baja, California. 

6 ' .  . . .  . > .. 
. - -  

. . .  1907. Ovis canadensis ga i l l a rd i  ~ e a r n s .  Type from Gila 
. . . , .  Mountains betweenTinajas Altas and the Mexican 

- 
- boundary; Puma County, Arizona, 

. . . . 
, . 

19 12. Ovis canadensis texicanus Bailey. Type from Buadalupe 
. . Mountains, E l  Paso County, Texas. 

- ., ._ : 3 .  . . 

1916. Ovis canadensis weemsi Goldman. Type from Cajon de ' 

- . . -  Tecomaja, 2,00Oft.,  Sierra  de l a  Giganta, about 30 m i .  
. . - . " S ,  Cerro 'de la .Gigantas Baja, California, 

.. . . * 

It is obvious that  the populations i n  the area under consid- 
eration do show variations,  Since the basic purpose of applying sub- 
specif ic  names t o  populations i s  t o  recognize tha t  the populations &e 
genetically d i s t i n c t  but re la ted t o  adjacent subspecies, the var ia t ion 
i n  the Bighorn must be analyzed t o  determine i t s  origin. To adequately 
analyze population variations large samples are  necessary. herein l i e s  
much of the d i f f i c u l t y  tha t  taxonomists have met when they have con- 
cerned themselves with the subspecific taxonomy of Bighorn Sheep, For 
pract ical  purposes taxonomists normally study only those par ts  of the 
variation t h a t  have been preserved i n  the usual museum specimen -- t h e  



skin and skull. To determine whether genetic variations corresponding 
with geographic distribution exist in the materials studied, the taxo- 
nomist must first identify, quantify and eliminate variations due to 
such things as age and sexual differencesand environmental effects. 
That these factors influence taxonomic studies of the Bighorn are 
easily demonstrable. % .  

Wildlife biologists in general are becoming increasingly . 
awazc of the effects. of diet on the morphology of individual. :animals. 
Many of the isolated desert mountain ranges, for example, are of vol- - 
canic origin and resultingly the soils are low in calcium, thus effect- 
ing the bone and antler size of the deer. Similar conditions may ob-, 
tain in -the Bighorn. In any-case, the type of Ovis sheldoni ~erriam ts 
extremely small, either a dwarf caused by genetic, dietary or develop- 
mental characteristics. 

To illustrate the extent of sexual and age variations in the 
Bighorn, I have compiled measurements available from Cowan (1940) and 
Dalquest and Hoffmeister (1948).on the mastoid width of various popu- 
lations. This measurement, only one of several cranial measurements 
routinely taken in taxonomic studies, was chosen more or less at random 
to illustrate the degree of non-geographic variations. 

Graph 1 shows the variations in mastoid width as the rams be- 
come older. This graph is based on measurements of.32 skulls now in 
the University of Kansas Museum of Natural History. All were taken 
from one population at Mount Chopaka, Washington, in 1889. 

Graph 2 shows the average, ,standard deviation, and ranges of 
this measurement in various population samples of Bighorns from the 
Western United States and Northern Mexico. S e w a l d  orphism is ex- 
tremely evident. Of interest is the- fact that / e differences between 
the averages of various age groups of one population (Graph 1) are 
greater than the differences between the averages of population samples 
representing different subspecies: Obviously then in taxonomic studies 
only the comparisons between individuals of the same age and sex are 
reliable indications of geographic dif f erenbs . 

Finally, man ' s past and present activities are influencing 
the study through (1) the transplanting of individuals from one geog- 
raphic area (and, thus, one genetic make-up) in areas presently or 
formerly occupied by individuals of a different genetic make-up and 
(2) the isolating of formerly continuous populations by fencing, ex- 
termination, and/or land use -- thus restricting or eliminating avenues 
of gene flow between adjacent populations. 

In resume then, it is evident that the populations of "Desert 
Bighorn Sheep" actually represent more than one subspecies. The uni- 
fying factor appears to be the many ecological and management problems 
that exist in common throughout the area rather than any genetic or 
taxonomic unity, 

As to which taxon a given .population of Bighorn should be 
assigned, it appears that, for practical purposes at present, the 
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pattern shown by Hall and Kelson (1959) might well be followed. How- 
ever, before too much more time has elapsed someone should attempt to 
assemble measurements and specimens of large numbers of individuals of 
known age and sex from native (not introduced) populations and attempt 
a more complete analysis of the known geographic variations, especially 
among the populations now known as Ovis canadensis mexicana Merriam. 
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Graph 1. The average and ranges of the mastoid width of male Bighorn 
Sheep of various ages taken Mount Chopak, Washington (Data 
from Dalquest and Hoffmeister, 1948). 

Graph 2. The avekage, standard deviation and ranges of population 
samples (males above, females below) representing various 

, subspecies of Bighorn Sheep (Data from Cowan, 1940). 
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SIGNIFICANCE OF BIGHORN MORTALITY RECORDS 

Dr .  Charles G. Hansen, Wildlife Management Biologist 
Desert Game Range, Bureau of Sport Fisheries and Wildlife 

~ o r t a i i t ~  i s  a na tura l  function of a l l  species of animals. 
Keephg records of the causes m d  rates sf mortality of garnp.admds i s  
an w o r t a n t  pa r t  of a game manager's program. Some of these records 
are known d i r ec t ly  as  hunter k i l l  o r  number of animals trapped and in-  
d i r e c t l y  a s  fawn o r  lamb- success and calf  or. kid survival. 

The remains of ani&ls tha t  d i e  from natural  causes a re  us- 
ually d i f f i c u l t  t o  find. Consequently records tha t  a r e  made of natural  
mortal i ty  a re  frepuently only incidental  t o  a management program except 
i n  cases where some unusual incident occurs and large numbers of nni- 
mals are k i l l e d  by disease o r  extreme cl imat ic  conditions. 

On the  Desert Game Range there  is a f a i r  concentration of 
Bighorn sheep, and the environment lends i t s e l f  t o  preserving the  re-  
mains of these animals at least for  a f e w  years. There are i n  the re- 
fuge f i l e s  enough incidental  records of na tura l  sheep mortali ty t o  
warrant a consolidation of t h i s  type of information. However, at t h i s  
t ime many of the  records a re  incomplete and therefore de f in i t e  con- 
clusions cannot be drawn from much of these data. 

Since 1955 a l l  sheep carcasses tha t  have been found have been 
e i t h e r  tagged o r  collected. A numbered metal t ag  was wired t o  
s k u l l  of those remains t h a t  were found i n  s i tua t ions  where it was con- 
sidered impractical fo r  them t o  be collected. Notes-on each mortali ty 
were made, and the  following informstion was recorded when possible: 

1. The date found and the location of the carcass. 

2. The sex and age of the animal. 

3, How long -the animal had been dead. 

4, The cause of death. 

5, General remarks on condition and s i tua t ion  of the 
remains, 

I n  addition cer ta in  measurements were taken from the ram 
horns when they were found with the carcass. The same measurements 
were a l so  made on the horns of the rams k i l l e d  by hunters during the 
regular sheep hunting season. 

A s  of March, 1961, there  are  records of 242 carcasses. These 
records a r e  not complete s ince i t  i s  often impossible t o  t e l l  definitely 
much more than the sex of the animal. The age of some of these animals 
was recorded only a s  a lamb o r  adult. Those recorded a s  adul ts  were 
of ten  c l a s s i f i ed  as young, mature, prime or old. However, since the 
ram horns have a d i s t inc t  r ing  which develops annually throughout the 



l i fe t ime of the animal, the ageing of 102 ram carcasses was considered 
accurate enough t o  use i n  i l l u s t r a t i n g  possible patterns of mortali ty 
rates.  The length of time tha t  the animal had been dead i s  d i f f i c u l t  
t o  determine. However, a check on tagged carcasses was made a f t e r  
several years had passed, and t h i s  showed tha t  i f  the remains of an 
adult sheep were from one t o  four years old when found the observer8 
were qui te  accurate i n  estimating the  time tha t  had elapsed. Beyond 
four years the  recorded estimates became increasingly more puestionabh 

The determination of the cause of death was very d i f f i c u l t  
and about 90Z were recorded as dying from unknown causes. Frequent 
notes were made on the  condition of the teeth,  and many of the  old age 
animals had very poor teeth. 

. . . . 

. . 
Some information from these mortali ty records i s  ' complete 

enough t o  show the significance of making an increased e f f o r t  t o  gather 
as much information as possible pertaining t o  natural mortali ty on the 
Desert Game Range. 

-.  

The locations of these mor ta l i t ies  were plotted on a map. 
~ h & w e r e  designated by sex and 'by age, t ha t  is, male or female, and 
lamb, yearling o r  adult .  This map showed a def in i teconcent ra t ion  of 
rams i n  some areas  and e w e s  and 'lambs i n  others. There w a s  an overlap 
i n  same places, but this i s  t o  be expected. It was evident t h a t  large 
mrmbers of lamb and ewe carcasses were found i n  ram wintering areas. 
This suggests t h a t  on the Desert Game Range the ewe mortali ty i s  high- 
e s t  durilig the winter months. Ilowever, more work along t h i s  l i n e  is  
needed before d e f i n i t e  conclusions may be made. 

' 

I n  respect t o  the sex'and age r a t i o  of the animals found it 
is  in teres t ing  that 135 were rams, 66 were ewes, f ive  were yearlings 
and 36 were lambs. The reason f o r  these odd proportions i n  a popu- 
lat ion t h a t  i s  supposed t o  have an equal sex r a t i o  i s  not known. 
Several p o s s i b i l i t i e s  f o r  the disproportionate sex and age composition 
are suggested below. 

Ram horns, being heavy, a re  not dragged and '.scattered 
by predators or scavengers. 

Ram horns, being heavy and t o  a cer tain extent curled, . 

have a tendency t o  r o l l  o r  s l i d e  in to  washe6 where they 
a r e  more eas i ly  found. 

Ewe, yearling and especially lamb bones, being l igh te r  
and more f r ag i l e  than ram bones, a re  subject t o  more 
rapid decomposition and scat ter ing by predators and 
scavengers. 

Ewes, yearling and lambs d ie  i n  rough, rocky t e r r a i n  for  
one reason or another and,therefore, a re  not as likely 
t o  be encountered as  those tha t  die  i n  o r h e a r  the dry 
washes . 

I n  order t o  establfsh the age of an animal a t  the time of i t s  
death it was necessary t o  determine the sequence i n  which the  annular 



r i n g s  on t h e  horns a r e  l a id  do*.. On rams these  r ings  appear t o  form 
during t h e  r u t t i n g  season when horn growth s tops  and a deep depression 
forms at  t h e  base of the  horn. I n  the  spr ing and ea r ly  summer growth 
i s  resumed, and t h i s  new port ion.below the  l a s t  r i n g  appears quite 
blu i sh  i n  contrast t o  the  buff color  of t h e  o l d e r . p o r t i o n  of the horn. 
The b l u i s h  a r e a  changes t o  buff  o r  brown within about a year i n  adult 
sheep. On t h e  horns of the  young penned rams a t  the  Corn Creek f i e l d  
s t a t i o n  of t h e  Desert Game Range t h e  f i r s t  r i n g  d id  not form u n t i l  t h e  
seccnd rutting seasen after the eheep were bsrn. Since the r u t t i n g  
season and consequently the  lambing season f o r  wild sheep occurs over 
a period of a t  l e a s t  s i x  months, the re  i s  no way of knowing a t  what 
t h e  of t h e  year the.anima1 i s  born. Therefore, t h e  f i r s t  r ing  or  i m -  
press ion from t h e  t i p  of t h e  horn was a r b i t r a r i l y  designated as the 
second year  r i n g  and should correspond t o  t h e i r  second r u t t i n g  season 
of l i f e .  The maturi ty of t h e  wild sheep a t  t h e  time of t h e i r  second 
r u t t i n g  season probably determines t h e  depth and/or character  of t h e  
f i r s t  r ing .  The amount of growth between rings was measured on 29 s e t s  
of horns, and it was f o u n d t h a t  a f t e r  seven t o  t e n  years of age the  
horn grew l e s s  than one quar ter  of an inch a year. This leaves t h e  
l a s t  inch o r  two a t  the  base of t h e  horn q u i t e  dark i n  color and en- 
c i r c l e d  by very s l i g h t  r ings  which a r e  d i f f i c u l t  t o  d is t inguish .  There- 
fo re ,  ageing rams a f t e r  they were about t e n  years  of age required very 
c l o s e  inspection.  

The horns of 135 r a m  carcasses were examined and t h e i r  age a t  
the  t i m e  of death  was estimated by using these  observations. The e s t i -  
mated ages of only 102 of these  rams were considered accurate enough t o  
be used i n  t h e  following table .  

. . 

, TABLE #1 

. .  . 

Estimated ages of male bighorn sheep a t  t h e  time of death 
. taken from 102 carcasses found on the  Desert Game Range. 

It should be noted t h a t  i n  Table # l  t h e  number of rams i n  the  
lo-year age c l a s s  i s  low and t h a t  the  number i n  the  11-year age c lass  
i s  high because severa l  of the  estimated ages were recorded as 10 plus 
years of age, thus putt ing them i n  the 11-year age c lass .  

A curve was p lot ted  using the f igu res  i n  Table 81 i n  order t o  
i l l u s t r a t e  graphical ly  the morta l i ty  r a t e  of these  102 rams. 



FIGURE 1 

Natural mortality rate cunre plotted from the estimated ages st the time 
of death of 102 mele bighorn sheep found on the Desert Game Range. 

AGE OF SHEET 
No. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

The ageing of ewe horns was found t o  be very d i f f i c u l t  s ince  
no comparative mater ia l  was avai lable .  However, the  estimated ages r e -  
corded from ewe m o r t a l i t i e s  when p lo t t ed  on a graph such as Figure 1 
followed q u i t e  closely t h e  curve f o r  rams. This i s  t o  be expected 
since Desert Bighorn Sheep t h e o r e t i c a l l y  have an equal sex r a t i o  and 
the  mor ta l i ty  r a t e s  f o r  both sexes should be approximately equal. How- 
ever, i f  ewes could be aged with a c e r t a i n  degree of accuracy, it may 
be found t h a t  these  i s  a d i f f e r e n t i a l  in longevity between rams and 
ewes which would cause a g r e a t e r  number of one sex than the  o ther  i n  
c e r t a i n  age classes.  

A curve such as the  one shown i n  Figure 1 i f  based on s u f f i -  
c ien t ly  accura te  d a t a  could be used as a bas i s  f o r  a l i f e  t a b l e .  f o r  
c e r t a i n  populations of Bighorn sheep. This curve i s  i n  essence a sur-  
v iva l  curve i n  reverse. For example, i t  could represent  the  morta l i ty  
r a t e  of 102 animals. That i s  out of 102 year l ings  present  i n  1960 
th ree  d i e  leaving 99 a l i v e  t o  be two-year olds i n  1961, zero of these 
two-year o lds  d i e  leaving 99 a l i v e  t o  be three-year olds i n  1962, two 
of these three-year olds d i e  leaving 97 a l i v e  t o  be four-year o lds  i n  
1963 and so f o r t h ,  u n t i l  the  l a s t  yearl ing from the  1960 herd d i e s  a t  
the  age of 15 i n  1974. Table #2 i l l u s t r a t e d  t h i s  morta l i ty  r a t e  i n  
the  form of a l i f e  table .  



TABLE #2 

There a r e  many rami f i ca t ions  connected with a l i f e  t a b l e  such 
a s  shown i n  Table #2. It would be necessary t o  conduct continuous 
f i e l d  i n v e s t i g a t i o n s  i n  order  t o  c o r r e c t  t h e  mor ta l i t y  r a t e  each year  
as a r e s u l t  of unexpected lo s ses  due t o  hunting o r  adverse environmental 
condi t ions .  It would a l s o  be necessary t o  o b t a i n  an accura t e  e s t ima te  
of t h e  annual  increment i n  order  t o  e s t a b l i s h  t h e  number of yea r l ings  
present  i n  t h e  populat ion each year .  Af ter  a l i f e  t a b l e  such as ap- 
pears  i n  Table #2 i s  f i l l e d  i n  f o r  each year  and age c l a s s ,  then  t h e  
es t imated  t o t a l  populat ion f i g u r e s  can be obtained- f o r  any- one year  by 
adding t 

A t e n t a t i v e  l i f e  t a b l e  was made us ing  the  a v a i l a b l e  d a t a  i n  
t h e  f i l e s  of t h e  Desert  Game Range t h a t  were compiled from 1936 through 
1960. This l i f e  t a b l e  was found t o  correspond q u i t e  c lose ly  with t o t a k  
popula t ion  e s t ima tes  based on o t h e r  types of surveys. It a l s o  pointed 
out  t h a t  because of t h e  l a rge  lamb crops and t h e  exce l l en t  s u r v i v a l  
r a t e s  of t h e s e  lambs i n  the  years  1943 through 1948 a l a rge  n a t u r a l  
d ie- off  of  mature sheep was t o  be expected i n  about t e n  years .  The 
m o r t a l i t y  records  t h a t  were made from a c t u a l  f i e l d  notes  r evea l  t h a t  a 
l a r g e  number of mature sheep d i d  d i e  dur ing  t h e . y e a r s  1953 through 1958 
with t h e  peak numbers around 1955. Therefore,  i n s t ead  of these  animals 
dying of d i s e a s e  o r  adverse c l i m a t i c  condi t ions  a s  was suspected when 
s o  many ca rcasses  were found, t h e i r  dea th  was probably a r e s u l t  of t h e  
normal m o r t a l i t y  r a t e  t h a t  i s  t o  be expected i n  any n a t u r a l  populat ion 
of animals . 

I n  c los ing  i t  i s  important t o  poin t  out  again t h a t  only those 
d a t a  p e r t a i n i n g  t o  t h e  geographic loca t ion  of t h e  carcasses and the  sex  
of t h e  a d u l t  sheep were accura te  enough t o  use  i n  drawing conclusions 
concerning the  sheep on t h e  Desert Game Range. The inaccuracies  found 
i n  t h e  o t h e r  types of information a r e  due t o  t h e  lack of knowledge per-  
t a i n i n g  t o  t h e  e f f e c t  of the  environment on sheep carcasses ,  t h e  physi-  
c a l  development of t h e  bones and horns of t he  animals themselves and 
t h e  many f a c t o r s  which cont r ibute  t o  t h e i r  death. The p r inc ip l e s  pre-  
sented i n  t h i s  paper demonstrate t h e  s i g n i f i c a n c e  of mor t a l i t y  records 
and how they can be used i n  t h e  o v e r - a l l  management program of t h e  
Desert Bighorn Sheep. 



WATERHOLE OBSERVATIONS OF BIGHORN SHEEP 

Blayne D. Graves 
U. S, Fish & Wildlife Service 

Yuma, Arizona 

This paper deals  with observations made on the  Kofa and 
Cabeza P r i e t a  Game Ranges i n  Southwestern Arizona. These two refuges 
contain 660,000 and 880,000 acres,  respect ively ,  and consis t  of very 
ruggedhountains (3,500' - 4,600') separated by broad valleys. These 
refuges were es tabl ished f o r  the  preservation of the  Bighornsheep and 
a r e  administered by the  United S t a t e s  Fish & Wildlife Service. 

. . 

The purpose of the counts i s  t o  co l l ec t  information f o r  
management purposes. Although many species of wi ld l i fe  a r e  observed, 
t h e  Bighorn sheep is the  primary i n t e r e s t  throughout t he  counts. The 
counts a r e  conducted i n  the summer when avai lable  water i s  at a mini- 
mum and the  Bighorn must depend on a few scat tendwaters ,  These waters 
may be grouped i n t o  th ree  c lasses;  t he re  a r e  tanks (both na tura l  and 
man-made), springs and wells. The tanks a r e  en t i r e ly  dependent upon 
r a i n  water f o r  replenishment, The Counts consist  of watching each 
water f r w  dawn t o  dusk f o r  th ree  consecutive days, The theory behind 
the  count i s  t h a t  i f  a Bighorn drinks a t  l e a s t  once every th ree  days, 
and i f  each Bighorn i s  individually dist inguishable,  and i f  a l l  waters 
a r e  observed, then we can determine t he  t o t a l  population, sex ra t ion ,  
ewe-lemb r a t i on ,  e tc .  Things, however, a r e  not tha t  simple. 

efore  proceeding fur ther ,  two points should be emphasized. 
F i r s t ,  the  waterhole counts a r e  i n  t he  beginning stages and a l l  t he  
following remarks should be accepted with t h a t  qua l i f i ca t ion  i n  mind. 
Second, some of the  information presented has not been proven t o  be 
d e f i n i t e  fac t .  

It i s  believed tha t  "Bighorn sheep do not become dependent on 
water u n t i l  daytime temperatures regular ly  exceed 100 degrees Fahrenheit 
and a minimum of green food i s  available." Logically these counts 
should not be held u n t i l  these  conditions a r e  met. I n  Southwestern 
Arizona, t h i s  means a f t e r  July  1. A count made' pr ior  t o  t h i s  time has 
limited merit because some, o r  many, of the  Bighorn may not be v i s i t i n g  
t he  waters yet .  Also, a count made a f t e r  t h i s  time is  simplified i n  
t h a t  many of t he  smaller  waters have dried up. A factor  t ha t  com- 
p l i ca t e s  the  counts is  tha t  surmner r a in s  may occur as  ear ly  a s  Ju ly  10, 
o r  even e a r l i e r ,  so t ha t  a sa t i s fac tory  count may not be made every 
year. The r e s u l t  of t he  summer ra ins  i s  t h a t  water i s  avaf l ab le  t o  
t he  Bighorn i n  many small pockets and the  smaller tanks so t ha t  it 
would be impossible t o  watch a l l  t he  waters, Then, too, deser t  vege- 
t a t i o n  responds very quickly t o  these ra ins  and the  Bighorn may have 
green food ava i lab le ,  i n  which case he may not need f r ee  water, even 
though the  weather remains hot. 

It would do well t o  elaborate on the  watering frequency of 
the  Desert Bighorns, Observations on the  two refuges lead us t o  be- 
l i eve  t ha t  under maximum temperatures and minimum green food conditiong 



most Bighorns w i l l  water every t h r e e  t o  f ive days, We have some in- 
s tances  of Bighorns watering once every t h i r d  day and other  cases where 
animals do not  water more often than every f i f t h  day. A s  ye t  the  d a t a  
i s  i n s u f f i c i e n t  t o  allow -any conclusions t o  be drawn, We hope the  
f u t u r e  w i l l  shed a considerable l i g h t  on t h i s  a r e a  of our knowledge, 

Throughout the  last s i x  years,  we have learned t h a t  it i s  
usua l ly  not  d i f f i c u l t  t o  d i s t i n g u i s h  individual  animals, Rams a r e  
often quite easily recognized by differences i n  hsm spread, s h e ,  
c u r l  o r  o t h e r  f ea tu res ,  such a s  chips o r  breaks i n  t h e  horn. Ewes 
a l s o  may o f t e n  be separated on horn c h a r a c t e r i s t i c s ,  Other f ea tu res ,  
such as s c a r s ,  color  patches, o r  d i f fe rences  i n  shedding of winter  
coats ,  may a i d  the  observer, A t  t imes, a ewe may be i d e n t i f i e d  by t h e  
lamb wi th  h e r ,  which may be of d i f f e r e n t  age o r  sex. With a l i t t l e  ex- 
perience,  t h e  observer c a n . s i n g l e  out animals and descr ibe  them care-  
f u l l y  i n  h i s  notes  s o  t h a t  i f  t b e  animal should t u r n  up at  another 
water, t h e  dup l ica t ion  may be recognized. We f e e l  t h a t  the  number of 
animals t h a t  defy i d e n t i f i c a t i o n  is small, 

. - 

&The watering behavior of the  Bighorn sheep v a r i e s  g r e a t l y  
and no genera l i za t ions  may be made, Some approach t h e  waters wari ly,  
while o t h e r s  come i n  t o  d r ink  without any h e s i t a t i o n .  Older rams, es- 
p e c i a l l y ,  w i l l  f a l l  i n  t h e  l a t t e r  group. Some Bighorn may dr ink f o r  
severa l  minutes, taking a s  many a s  100.swallows, while o ther  d r ink  
b r i e f  l y e  Some animals d i sp lay  a marked t h i r s t ,  while o thers  show 
l i t t l e  i n c l i n a t i o n  t o  drink,  Some Eighorns leave t h e  water immediately 
a f t e r  dr inking,  while o the r s  l i n g e r  i n  t h e  a r e a  f o r  some t i m e .  The 
animals may leave by the  same r i t e  a s  they approached t h e  water or by 

We be l i eve  t h a t  some d e f i n i t e  remarks may be made i n  regard 
t o  t h e  ti& of watering. This i s  genera l ly  between sunr i se  and 8 o r  9 
a.m., and again  between 4 and 6 porn, There is  l i t t l e  watering between 
11 a.m. and 3 porn. o r  a t  sunset ,  It is believed t h a t  watering during 
t h e  hours of darkness r a r e l y  occurs, 

. The count observations ind ica te  t h a t  a r e l i a b l e  ewe-lamb 
r a t i o  cannot be obtained during these  counts, Although we bel ieve  t h a t  
t h e  lamb normally accompanies t h e  ewe, the re  has been an observation of 
a ewe.caching h e r  lamb before  going t o  water a mi le  away. There i s  a 
p o s s i b i l i t y  t h a t  t h i s  caching may occur more f requen t ly  than we think,  
I n  many ins tances ,  it may be poss ib le  t o  judge by t h e  condition of t h e  
udder whether o r  not  t h e  ewe has a lamb, I f  t h e  udder appears t o  be 
d is tended,  w e  can reasonably be l i eve  t h a t  she does have a lamb, We 
have s e v e r a l  ins tances  of such "wet" ewes coming t o  water without t h e i r  
lambs, 

A c e r t a i n  amuunt of information may be co l l ec ted  on the  food 
h a b i t s  and r u t t i n g  behavior, The r u t t i n g  season begins i n  July, and 
w e  hope t h a t  we can obtain some important information concerning breed- 
ing  a c t i v i t i e s  during these  counts, 

The following photographs ( s l ides )  w i l l  show some of the  
tanks on the  game ranges and w i l l  i l l u s t r a t e  some aspects  of Bighorn 



behavior: (1) Yaqui Tanks, a good example of an unimproved natural 
tank; (2) Cereus Tank, a man-made tank blasted out of rock; (3) Four 
Peaks Dam, the  only good day-type water hole on the refuges; (4) Adams 
Well, the water i s  piped t o  a trough which sets down wash of the well; 
(5) Bighorn ram with deforned horns at Tunnel Springs; (6) A normal ram 
at Halfway Tank; (7) A ram lying down a t  Agua Duke Spring; (8) A ram 
drinking at Agua Dulce Spring; ( 9 ) ' A  group of Bighorns a t  Tunnel 
sprinss; (10) a 1 nmh & tun Ftaqp,l Springs ; (11) A &rim&- 

ing a t  High Tank 2, a trough with a good supply of water sets about 100 
yards downhill fram the spring. 

In conclusion, I would like t o  remind pa, t ha t  these counts 
are s t i l l  i n  t h e i r  infancy. We have high hopes tha t  the  water hole 
counts w i l l  prove a valuable means of collecting i n f o . m t i o n  f o r  the 
management of the  Bighorn sheep. 



. . _  i. .. . . ' -  CENSUS1 NG BY TRANSECT 
. . -  

. . Newel1 Be Morgan, Refuge Manager . . .Desert Game Range 
" ~ u r e a b  of Sport Fisher ies  and Wildlife 

' 

. .  . , . 

To r e f r e sh  your minds on what the  books say on censusing by 
t r ansec t  there  a r e  four main types of t ransec t s  as foliows: 

? . . .  .. , . . . . 

1. The b e l t  t ransect '  i s  a sample p lo t  t ha t  i s  longer than i t  
. i s  broad. 

. . . _ . _  . - . .  r - .  ; . . ?  . .  . . 

2. The l i n e  t ransect  has a specif ied length but no width, 

3. The stratum t ransec t  cuts  v e r t i c a l l y  across the  s t r a t a .  

' 4 .  Thehandom t ransec t  i s  random samplings of an area.  
. . .. . 

. . . . 

There a r e  probably many others t h a t  I have not l i s ted .  Many 
f ac to r s  en te r  i n t o  censusing by t h i s  method. Range surveys a r e  neces- 
sary,  center  1 i r i e s ' ~ s t  be l a i d  out, representat ive  habi ta t  chosen, 
acreage determined, efc. Many of the  au tho r i t i e s  do not favor the  
t ransec t  censuses f o r  big game. 

'' I n  view:of the  many requirements the  11 transects  ridden 
e v e n .  month f o r  two years  on t h e  Desert Game Range would be caLled ob- 

oval  .and seven4 ine  observation s t r i p s  were used i n  t h i s  experiment. 
. . - .. 

: A l l  of pou who;are acquainted with Bighorn sheep hab i ta t  can 
apprecia te  the  d i f f i c u l t i e s  encountered i n  t ry ing  t o  lay out a census 
t ransec t .  This  i s  par t i cu la r ly  t r u e  of the  Desert Game Range. Our 
sheep range i n  elevations from 2,000 t o  9,000 f e e t  and through several  
vege ta t ionzones ,  where the  sheep a r e  well scat tered and there  a r e  
l a rge  areas  of l i t t l e  or  no use. Our 21 observation s t r i p s  to ta led 138 
miles i n  length. I n  the two years of censusing by t h i s  method approxi- 
mately 3,3O0miles were ridden and 250 man-days expended t o  see  415 
sheep. The needed 'personnel was not always avaiIable,  and a t  one time 
o r  another anyone avai lable  was pressed- i n t o  service. Observers in-  
cluded managers, b io log is t s ,  maintenance men, student a s s i s t an t s  and 
sometimes innocent bystanders. 

: A la rge  amount of information was gathered and a report  of 
thg r e s u l t s  i s  being compiled. I n  s p i t e  of many inconsistencies i n  
information gathered we believe t ha t  we did gain the knowledgeko s e t  
up a b e l t  t ransec t  t ha t  would reduce the  sampling errors  t o  a point 
where t h i s  type of censusing could be used f o r  Bighorn sheep. 

Some of the  weaknesses involved t h e  observation a b i l i t i e s  of 
t h e  various observers. An example i s  the  number of unidentif ied sheep 
reported - 16 out of 415 sheep seen. There could be some doubt here as 
more than 50% of the  observations were made of sheep running and some 



at a distance i n  excess of 300 yards. Another weakness i s  t ha t  the  
s t r i p s  were not la id  out t o  represent a portion of the t o t a l  area. 
Habitat types should be sampled i n  the same proportion a s  they occur i n  
the t o t a l  area. And perhaps the s t r i p s  should not have been ridden i n  
the same di rec t ion  each time. From the records of the actions of the 
sheep seen it  would appear tha t  the sheep became aware of the frequency 
of the -observers. These may seem minor items but they can a f f ec t  the 
accuracy of the  f i n a l  work. 

. . . . - .  

From the  experience gained we suggest the following fo r  
s e t t i n g  up an idea l  Bighorn sheep censusing b e l t  transect: 

1. A range survey is a must t o  determine the areas fo r  cen- 
. susing. 

2. Obtain a minimum of 100 samples. 

3. Census should be made over a s h o r e  period of time and 
twice a year i f  possible. June and October would pro- 
bably be the  idea l  times. 

4. Census each type of habi ta t  i n  proportion t o  the t p t a l  
, area so t h a t  a l l  members of the  population would have an 

equal chance t o  be counted. 

There a re  some s t icky  wickets i n  these suggestions. One 
would be securing 100 samples. I n  the operation of our 11 observation 
s t r i p s  an estimated 84,000 acres produced an average of 67 obsetva~ionq 
o r  samples. To get  the required 100 samples 127.000 acres would have 
t o  be covered. Another would be covering a l l  of the vegetation zones. 
This would require  a t o t a l  of 382 be l t  t r a n s e c y t h Z D e s e r t  Game 
Range. The biggest s t i cke r  of a l l  would be manpower. To census the 
382 transect.8 26 r iders  would have t o  spend three weeks r iding f ive  
days a week.. 

I n  summing up t h i s  report I belieye tha t  i f  i t  were possible 
t o  set up a b e l t  t ransect  census and r ide  i t . , t d c e  a year it would 
supply accurate information on survival within the year and serve a s  a 
check on the  t o t a l  population figures,  but i t  would be an expensive 
operation. I n  contrast during our 1960 waterhole count, 33 man-days 
were expended t o  observe 268 sheep. Consequently, it appears t ha t  a 
waterhole count, using a comparable number of man-days, would produce 
a more accurate census a t  a much smaller cost  i n  manpower and equipment 

We have found t h a t  observation s t r i p s  a re  a worthwhile pro- 
ject .  They can be se t  up eas i ly  and ridden two, three, or more times 
a year as  time permits t o  observe trends i n  population, range conditions 
and the locations of mortal i t ies .  



LAMB AND YEARLING COUNTS 

I Warren E, Kelly 
Arizona Game & Fish Department 

Wickenburg, Arizona 

. I bel ieve we w i l l  a l l  agree t h a t  t he  Desert Bighorn i s  un- 
doubtedly one of the  most d i f f i c u l t  animals t o  census of any on the 
North American Continent, During the  time I have spent working with 
deser t  sheep, severa l  d i f ferentLtypes  of: survey methods have been t r i e d ,  
and much thought and. e f f o r t  has gone toward devising a survey method 
t h a t  would be both economical. and feasible .  I know t h a t  a l l  of us  work- 
ing i n .  t h i s  f i e l d  a r e  always s t r i v i n g  f o r  better 'methods of gathering 
per t inent  data  f o r  be t t e r  management of the  species. This paper w i l l  
deal with some of the  methods t r i e d  i n  the  pas t  and the  accepted survey 
procedures i n  use today. 

But f i r s t  l e t  us take a' look a t  t he  animal with which we are 
working. Young lambs have been observed i n  almost every month of t he  
year, but. t h e  normal drop occurs from January t o  June with the peak i n  
February, At t h i s  time, the  ewes a re  usually found on so-called lambing 
grounds i n  extremely rugged te r ra in .  

. . 

From t h e  time of b i r t h ,  both sexes develop horns and the 
growth rate i s  approximately one inch per  month u n t i l  t he  animal reaches 
s ix  months of age. The the  horn growth i n  the female becomes negligent,  

t o  24 inches . in  length t ha t  were only two years old ( the  ages of the  
rams were determined by using ~eming's Table of Tooth Development and by 
annual r ings  on t he  horns) . 

During the  period of s i x  t o  12 months of age, it i s  d i f f i c u l t  
f o r  the inexperienced observer and sometimes t he  experienced observer 
t o  determine t he  sex unless . they have ample time t o  observe the  animals 
through high-powered binoculars .or a spott ing scope. During t h i s  per- 
iod of. growth, t he  pr incipal  dist inguishing cha rac t e r i s t i c s  are the  
shape of t he  horns and the presence of the. gen i ta l s .  The horns of t he  
male a r e  th icker  a t  the  base and a r e  turned out i n  preparation of devel- 
oping i n t o  t h e  magnificent cu r l  of the trophy ram. The t i p- t o- t i p  
spread is  grea te r  i n  the male than the female, and, toward t he  end of 
the f i r s t  year,  the  horns of the  male a r e  longer than the  female. Even 
experienced observers shouldn't use  the horn method of sexing a t  t h i s  
age, but should look fo r  the presence or  absence of the  male genitals 
t o  make c e r t a i n  of a posi t ive  iden t i f i ca t ion ,  

Census Methods: 

During the  t h e  spent working in Nevada, several  d i f fe ren t  
methods were tried, One consisted of several  routes  in two mountain 
ranges by four d i f f e r en t  modes of t r ave l :  truck, horse, boat, helicop- 
t e r .  No foot  routes  were established because of the r e l a t ive  short  dis- 
tance a person could t r ave l  i n  t he  summer months, These routes were 



traveled once each month t o  es tab l i sh  a trend which we hoped would give 
an indicat ion of population. Routes were established i n  the Muddy 
Mountains, the  Eldorado Mountains, the  north shore of Lake Mead, and t h e  
w e s t  shore of Lake Mohave. 

A t  t h i s  time, arrangements w e r e  made with the A i r  Force t o  
make a monthly f l i gh t  over t h e  Muddy Mountains. This proved t o  be an 
unworkable re la t ionship because of the  need for  the helicopter f o r  
standby duty i n  the  event of an a i r  crash.. 

There were th ree  horseback routes, two boat routes and one . 

truck route. . Sheep were seen on a l l  s ix  o f  these routes,  but the number 
of sheep seen averaged out t o  almost nothing when the t o t a l s  of several  
months were added together. .We real ized we were surveying low popula- 
t i o n  density ranges, but were i n  hopes of sighting more animals. Since 
t h i s  was a.management study, it was f e l t  tha t  too much time was being 
expended f o r  the r e s u l t s  t h a t  were being obtained, A t  about t h i s  time, 
addi t ional  dut ies  i n  the  form of small work were added t o  the  project 
and a cut i n  the  big game port ion of the  work a c t i v i t i e s  was necessary. 

Out of all t h i s  e f f o r t ,  we did learn that  we would have t o  go 
t o  some other  form of survey, 

During t h i s  same period of time, we were carrying out a m i -  
gration d is t r ibu t ion  -study with trapped animals. There was  some thought 
given t o  using Lincoln's Index t o  determine a population f igure i f  . '  

, 

enough animals could be tagged and released. 
. . 

though t h i s  proved t o  be a most in te res t ing  projecti it a lso  
proved t o  be time-consuming and produced very l i t t l e  msu-lt-s. We were 

+---' trapping along the Colorado River and bai t ing- the  t raps  with hay. This 
worked in  one area where the  animals were used t o  eat ing hay but not a t  
a l l  i n  other  areas. 

S t i l l  another survey method i s  being used on the Kofa Game 
Range and was .primarily devised as a method 'to count lambs. This is a 
variat ion of the  route system t r i e d  i n  Nevada but works much bet ter .  
Each person i s  assigned a portion of a mountain and t h i s  i s  surveyed by 
foot, or i n  same areas by horseback, with considerable time spent i n  
"glassing" the  surrounding country. The f i r s t  year  the  survey was t r i e d  
(February 1958), feed conditions were exceptional, and ewes and lambs 
were d i f f i c u l t  t o  find. Only two lambs were seen out of a t o t a l  of 75 
sheep. (See Table I,) 

Year Rams Ewes Lambs Uncl. Total ~ambs/100 Ewes - - 
1958 56 15 2 4 77 13.3 Winter 

I958 28 46 14 3 9 1  30.3 Summer 

As you can see,  t h e r e  is  a great difference i n  herd composition f i g u r e s  
resul t ing from the two surveys.  The 1959 w i n t e r  survey produced a 



grea t  difference i n  herd cpmposition figures £ran the  preceding year. 
(See Table 11,) 

. . 

TABLE I1 - WINTER LAMB SURVEY 

Year . Rams Xwes Lambs . Uncl. Total  ~ambs/100Ewes - - .  - - 
. . . - 

1959 . 1 0  - 29 7 9 55 2 4 , l  
. . 

The t w o  rdn te rs  varied.  g rea t ly :  ip  h h t s  of precipi ta t ion,  which had 
d i r e c t  r e l a t i o n  on t h e  d i s t r i bu t ion  of the.sheep.  During the  1958 sur- 
vey, the  majority of t he  sheep were seen from horseback, but t h e  1959 
survey produced. ,no!: one animal by th i s  method. 

. . 

. This survey, although it gives us much information, would be 
cos t ly  and Xime-consuming i f .  it were applied t o  a l l  of the  .Bighorn 
ranges i n  Arizona t h a t  a r e  being hunted, 

. . 
, ., ~ircraf  t surveys -have .been t r i e d  and a r e  continually being 

t r i e d ,  but the r e s u l t s  a r e  negligible.  Observers on the  Desert Game 
Range found tha t  sheep could be seen from fixed wing-type of a i r c r a f t  i f  
a prios,knowledge of the  exact location of the  sheep was known. They 
found-that  it was. almost impossible t o  fly j u s t  any mountain range that 
has sheep a g d l o c a t e  the  animals.. I have had similat experiences both 
here and in Nevada. .Some sheep w i l l  be seen, but t he  .few t h a t  a r e  
seen would give no ind ica t ion  of t o t a l  population. Helicopters a r e  
much better .  for finding sheep and a r e  very good f o r  locating water, but 
t he  cost of operation i s  so grea t  t h a t  Government agencies can't afford 
t o  h i r e  th i s  type of a i r c r a f t ,  The mi l i t a ry  air bases have been most 
generous i n  furnishtng us  t ransporta t ion i n  mi l i t a ry  helicopters,  but 
it has been most d i f f i c u l t  t o  cor re la te  our needs with t h e i r  a c t i v i t i e s  
where there  i s n ' t  too great  a conf l ic t  or  imposition, 

We had used Iuke Field  hel icopters  four times during a period 
of about a year when the  Director received a l e t t e r  from the Commanding 
Officer s t a t i ng  t ha t  any fu r the r  use of t he i r  hel icopters  would be a t  
t he  r a t e  of $300 per hour. This completed t he  program w e  had i n i t i a t e d  
t o  re-evaluate our primary Bighorn Sheep ranges by helicopter,  

The bes t  type of survey we have a t  present i s  the  water hole 
count. Many of you have par t ic ipated i n  t h i s  type of survey and have 
sat at a waterhole f o r  t h r ee  consecutive days class i fying and recording 
the  animals t h a t  appeared a t  the  waterhole, This type of survey w i l l  
give the  game bio log is t  t he  best possible data for the  lowest cost  per 
manhour. 

Although the waterhole counts do not indicate  the percentage 
of the lamb drop, they do give the  lamb survival ,  Lambs tha t  come i n t o  
water t ha t  a r e  t h r ee  t o  f i v e  months old have an excellent  chance of sur- 
v iva l  and growing t o  adulthood. The survival r a t e  i s  what the biologis t  
i s  interes ted i n  because these a r e  the  animals t ha t  he w i l l  base h i s  
hunting seasons on in fu ture  years. 

I n  my experiences watching a waterhole, I have never t r i e d  t o  



second-guess a ewe as  t o  whether she has a lamb. I do not believe a 
person can t e l l  from the condition of the udder whether t h a t  ewe's 
lamb i s  a l ive  or,  in many cases, whether she i s  wet or  dry. There are 
too many changes t ha t  t he  ewe could look wet when she i s n ' t  or the  lamb 
could have died  pr ior  t o  the ewe being seen by the  observer. If t h i s  is 
f e l t  t o  be a problem tha t  d i s t o r t s  the lamb-ewe r a t i o ,  t h e  observation. . 
point could be relocated t o  such an advantage tha t  the majority of the 
sheep that use the waterhole can be seen before they a r r i v e  a t  the  
waterhole. The ewes could then be seen hiding the i r  lambs out before 
they come i n  t o  drink. This has never presented a problem on any of 
our waterhole counts i n  Arizona.' 

. .  . :  . . 

A fac tor  t h a t  must be considered before any type of lamb sur- 
v e y i e  made is the amount of moisture tha t  t h e  range has received that 
winter and the amount of annual growth, I thhk we w i l l  a l l  agree that  
lamb production and survival are high during years when there  i s  an 
abundance of feed. In  other words, i f  the ' range  gets  moisture, there 
w i l l  be lambs t o  count, but i f  there  i s  l i t t l e  or no moisture, t he  pro- 
duction wi.11 be so small t ha t  it w i l l  have l i t t l e  e f fec t  on the t o t a l  
population. ' - .  , 

I . - 

Although several  types of surveys have been t r i ed ,  and these 
a t e  by no means a l l  of them, the bes t  and most economical i s  the  water- 
hole count. The data  obtained from t h i s  type of survey is adequate t o  
indicate  lamb sunrival,  ram-ewe r a t i o s ,  and ewe-yearling ra t ios .  The 
waterhole count i s  f a r  from being the  perfect census method. Future 
years may produce more l i f e  history information tha t  will make t he  sur- 
vey more -ac<=ura - 



THE F E U  BURRO I N  DEATH VALLEY 
(Summary of a Report) 

Ralph and Florence Welles 

Since 1954 the  National Park Service has sponsored what has 
besme known a B  the Death Valley Bigbrn &zseatch Project. While t h i s  
program has been aimed primarily a t  the  l i f e  h i s to ry  of the Nelson 
Bighorn population i n  the  Death Valley region, considerable data  on t he  
feral burro of the  a rea  has accumulated, some of i t  indicating s i g n i f i -  
cant gaps i n  the  generally accepted concept of burro-Bighorn i n t e r-  
rela t ionships .  

I n  an e f f o r t  t o  f i l l  i n  these  gaps a s  much a s  possible i t  was 
decided t o  temporarily s h i f t  the  emphasis of the  project  f r b  Bighorn 
t o  burros. From February 21 t o  June 30, 1960, t h i s  was done. Here i s  
a summary of t he  r e s u l t s  of t h a t  work: 

There a r e  probably l e s s  than half  the  rmmber of burros 
o r ig ina l ly  believed t o  inhabi t  t he  Monument area. 

Of t he  estimated maximum population of 900 we observed 154. 
With the exception of th ree  l ac t a t i ng  jennies, two jennies suffer ing 
from t he  e f f e c t s  of observed over-breeding, and th r ee  jacks suffer ing 
f r m p a s t  b a t t l e s  and old age, a l l  t h e  animals were i n  good physical 
condition. 

The feeding hab i t s  and behavior of the  burro a r e  not as  
d i r e c t l y  competitive with Bighorn as has been believed. 

I n  i t s  preferred hab i ta t  t he  burro is not i n  s ignif icant  con- 
f l i c t  with Bighorn. 

Forage competition i s  lessened by the  d i f f e r e n t i a l  i n  pre-  
fe r red  forage plants.  Forage is  a t  l e a s t  adequate a t  the  present time. 

Burros and Bighorn have been observed feeding i n  the  same 
area ,  but  with s ign i f i can t  topographical ba r r i e r s  of r e l a t i ve  rugged- 
ness separating t h e i r  respect ive  sections of the  foraging area. 

Increasing pressure of a r i s i n g  population density r e s u l t s  i n  
a gradual depression of preferred vegetation along the  t r a i l s  t o  water, 
increasing i n  i n t ens i t y  as the t r a i l s  merge a t  the  hub of the spring 
area. 

The burro does not always t .otal ly destroy the cover fo r  other  
species i n  spring areas.  

The watering hab i t s  and behavior of the  burro are not as  
d i r e c t l y  competitive o r  dest ruct ive  a s  has been believed. Thriving 
E t ~ h o r n  populations have been watering a t  the same springs with th r iv-  
ing burro populations since before 1937. They a re  s t i l l  doing i t  as 
witness the record number of 28 Bighorn watering with 6 burros a t  
Quartz Spring on June 1, 1960. 



The burro does not .~alwaysdestroy,,.installations at water 
sources: Far from always f0u1.i .n~ water sources so t h a t  no o the r  
species can use them, the burro  apparently ieldom, i f  ever does.  

The nocturnal  watering habit of the  burro lessens  t h e  d i r e c t  
competition between i t  and t h e  d i u r n a l  Bighorn, 

Without ' Contr.bls. t h e  bur& p.&ulation would l o g i c a l l y  be ex- 
pected t o  exceed the,.carrying capaci ty  of t h e .  range wi th in  a very shor t  
time. ~t thf s point  ' a 'drought , . . .  -would t u r n  .a  critical condit ion ineo, an . 
emergency, .and , under emergency c i r v m s  ta-nces ::: . . 'iC L.: r o becanes a des - 
p e r a t e  competitor w i ~ h  o t h e r  w i l d l i f e  species ,  This would result i n .  
d i r e c t  competition ' fo r  water,  f i g h t i n g  o the r  animals away from it and. 
under s t r e s s  of b a t t l e  probably fou l ing  what i s  l e f t .  Depletion of 
vegeta t ion would f ol.low, with s p r i n g  . a r e a  vegetation, normally ignored 
by burros, b e g i ~ i n g  t o -  .be browsed by them and eventually the. "carry 
over" food s u p p l i e s  so neceqsary t o  Bighorn a n d o t h e r  species  being de-  
ple ted ,  and cover f o r  ' a l l  spec ies  destroyed. F ina l ly ,  eventual  :des- 
t r u c t i o n  of ground cover p l a n t s  such as creosote  bush (Larrea) would 
take  place,: w i t h  denudation of water s h e d s  and i n  the  end des t ruc t ion  
of water sources. . .  . . 

. . ... . 

There a r e l t w o  important  large. a n i m a l s i n  Death Valley 
~ a t i o n a l .  Monument, the  Bighorn and the burro,  The Bighorn, i f  it had 
been left alone,  would have "managed" itself, but people and t h e  burro 
have a r r ived  and. wi th  them t h e .  necess i ty  f o r  t h e  apportionment among. : 
the species '  of  places t o  feed.  drink, hide,  rest, s leep ,  play,  and t o  
r a i s e  t h e i r  young, 



BIGHORN AND COYOTES 

Richard A. Weaver- 
California  Department of Fish & Game 

Riverside, California 

F i r s t ,  I ' d  l i ke  t o  qual i fy  myself on giving t h i s  paper. I ' m  
no expert on the  subject  i n  any sense. I n  a i l  of the  years t ha t  I have 
been privileged t o  hike aroand i n  Bighorn habi ta t ,  I have-never seen 
Bighorn and coyotes a t  the  same time. ' I have seen them a few minutes 
apa r t  a t  waterholes, but not a t  the  same time. 

I f  t h a t  i s n ' t  enough, l e t  me fur ther  s t a t e  tha t  I'm admit- 
ted ly  biased, It seems t o  m e  t h a t  there  a re  two schools of thought i n  
regard t o  coyotes, Either you a r e  f o r  them o r  you are  against them. 
I 'm "fer  'em." I f  t h a t  i s n ' t  enough, I'm loyal t o  the organization 1 
work fo r ,  which i s  not making any predator control  e f f o r t  except t o  
make some l imited funds avai lable  t o  the  U, S. Fish & Wildlife Service 
t h a t  i s  engaged i n  thds work, Furthermore, I believe i n  our policies.  

I n  view of a l l  of t h i s ,  I wandered just what l'rnight be able 
t o  contribute on t h i s  subject. I thought t ha t  perhaps with the  small 
amount of time t h a t  I could devote t o  it and the  limited mater ia l  
ava i lab le  t o  me, I might t r y  t o  make a search of l i t e ra ture .  I rea l iz-  
ed f u l l y  t ha t  it could not be complete, but I hoped I could compile 
some s ign i f ican t  f a c t s  from t he  wri t ten material.  By the  time I had 
made several  pag 
of e f fo r t  and ha 
graph "The Bighorn Sheep i n  t h e  United S ta tes  .I1 So, I recommend t o  
anyone in te res ted  i n  pursuing t h i s  subject  of Bighorn and coyotes t o  
r e f e r  t o  this monograph. It was somewhat grat i fying t o  me when I 
found he and I had gleaned from the l i t e r a t u r e  the same mater ia l  a s  
being s ign i f i can t ,  even though I ' m  sure he had more time and greater  
source of information and probably assistance. 

One thing seems pre t t y  cer ta in  i n  t h i s  Bighorn-coyote 
re la t ionship,  and 1 can personally a t t e s t  t o  t h i s ,  and t ha t  is the  
coyote i s  the most common predator occupying Bighorn ranges, and you 
can f ind  s igns  i n  some very inacess ible  places indicating t h a t  they get  
p r e t t y  much a l l  over the  Bighorn ranges. 

It is  p re t t y  much agreed tha t  coyotes a r e  capable of k i l l i n g  
Bighorn, a t  l e a s t  on occasion; however, I did not f ind anything i n  
p r i n t  where anybody had ac tua l ly  witnessed such an act .  

One of the most conclusive accounts tha t  I could f ind a re-  
cord of i s  t h i s  shor t  note from the f i l e s  of the Bureau of Sport 
Fisher ies  & Wildl i fe  Office a t  Yuma, Arizona: 

S H E W  DEPREDATION 

Huyson Jo Johnson 

'Wn the  morning of Friday, August 12, 1949, while on 



routine pa t ro l ,  I v is i ted  Dripping Spring i n  the 
Gila Mountains, I n  t h i s  area I discovered the  re-  
mains of seven Arizona Bighorn Sheep, three lambs, 
two ewes, one yearling ewe, and one 4-year old ram, 
apparently k i l l e d  by predators a s  there  was sign of 
no other a c t i v i t y  i n  the area* 

Itba- l -  AC h L 6 - d  - rb"S "+ LltSPG had been k" &LA&GU laA in C.LC -I-+ licbob, 60 AOqwa --I 9 

and one, the year l ing ewe, had been k i l l e d  the'  
morning of the  12th, fo r  the blood was s t i l l  moist 

. . . and f resh  on the  rocks. The carcass of t h i s  animal 
had been absolutely devoured, with only the head and 

" 

a f e w  f l e s h l e s i  bones remaining. The fresh blood, 
, . p l i a b i l i t y  of a f e w  scraps of the  hide remaining 

attached t o  the  skul l ,  and the  freshness of the bones 
. . all .  ,point t o  the  f a c t  tha t  t h i s  a n h a 1  had been k i l l e d  . . 

.and .devoured i n  a very short  t i m e ,  
. - . .. . . 

"-Five coyotes were. observed i n  t h e  v ic in i ty ,  and one 
was , shot  and,, wounded by m e  a s  it made i t s  escape. . 

. . - .. . "The iocat  S t a t e  Game Ranger was not i f ied ,  and he and 
., , 1-made . a  l a t e r  t r i p  a t  which time pictures  were taken 

. ' 
and. f he. stomach contents. of one. of the  dead sheep se- 

. . cured f o r  analysis, :  

- .  

printed i n  the  proceedings, de f in i t e  evidence of predation. He said,  
"One band of coyotes ganged up on a ram on the  Kofa an&-roceeded t o  
polish him off." - : :  . . -/// 

. . 

- Y w  w i l l  note that these incidents  where the evidence was 
considered a s  conclusive were packs or  bands of coyotes. 

Lfound three recorded incidents where people had witnessed 
s ingle  coyotess ta lk ing  sheep. One was i n  ~uechne r ' s  1960 monograph, 
one i n  Dwight Smith's "Bighorn Sheep i n  Idaho (19%) ," and an incident 
re la ted by A1 Jonez at  our first Council meeting. A l l  these attempts 
,were unsuccessful, including the  attempt on a lone, very young lamb. 
Sheep use precipitous escape cover very effect ively.  

It i s  assumed, and I have seen t h i s  i n  pr in t  too, t ha t  
Desert Bighorn Sheep a r e  most vulnerable t o  predation at .waterholes;  
and i t  is  true we can of ten find carcasses near water, Yet I have had 
incidents re la ted t o  me where people had observed both sheep and 
coyotes i n  the  immediate v i c in i ty  of water with no apparent f ea r  or  
concern shown by the sheep, 

I n  a Wyoming Bighorn Sheep Study by Horness and Frost ,  1942, 
i t  is  s ta ted ,  "The survey party members have on many occasions seen 
coyotes husting less  than 50 yards of sheep t h a t  were near the  rim 
rocks,-with no outward evidence that e i the r  the coyote or sheep condes- 
cended t o  not ice  the other.  On the other hand, the survey has found 



di rec t  proof t h a t  sheep fear  coyotes when they are any distance from 
natural  p ro t ecave  cover," 

On the  other end of the  sca le  is  the incident related by 
Frank Groves at our f i r s t  meeting'where it was believed that  a ewe 
k i l l ed  a coyote tha t  was seen s ta lking sheep a t  t he  s i t e .  I, for  one, 
believe the incident could be t rue  because 1 have seen a ewe but t  and 
rout a large dog, 

I n  an e f fo r t  t o  evaluate the  e f f ec t . o f  predation on Bighorn, 
the unglarnourous. job of col lect ing sca t  fo r  examination has been done 
i n  a number of areas. Sane of th i s .  dung data is of interest .  

Smith reports :("Bighorn Sheep i n  Idaho") tha t  a col lect ion 
and analyses of 687 droppings indicate  tha t  Bighorn.Sheep are relatively 
unimportant i n  the  d i e t  of coyote and were i n  only 19, o r  2.82, of the 
droppings, How much of the  ingested material  was carrion and how much 
from k i l l  was not known, It was known that  carcasses of sheep known t o  
have died of other  causes contributed t o  the samples from three 
loca l i t i e s ,  

John Russo, i n  h i s  "Desert Bighorn Sheep i n  Arizonaur (1956) , 
reports t h a t  analysis of sca t  was inconclusive because the sample was 
too small, but,  more important, the  sca t  containing sheep o r  deer did 
not prove the  coyote k i l l ed  the  animal, Approximately 32 contained 
sheep or deer. Also, there  was no s ignif icant  difference a t  any season 
of the year, including lambing, or  when sheep concentrated a t  water. 

Dalton E. Merkle, California S ta te  Park Naturalist ,  reported 
t o  us a t  our 1959 meeting i n  Death Valley tha t  analyses of 636 sca t  
samples gathered on the Anza-Borrego Desert S t a t e  Park, only three con- 
tained the remains of Bighorn. These were collected i n  September. 

Doctors B r i e  and Sperry examined 584 droppings i n  Wyoming 
during 1938-40, This--.study shows coyotes were eating Bighorn through 
most of the  year, Observations showed a onelnonth lay i n  the time of 
highest lamb mortality. The coyotes disposed of carcasses so quickly 
tha t  it was  d i f f i c u l t  t o  ascer ta in  cause of death, 

- .. 

As a par t  of t h i s  study, a coyote removal program was begun 
t o  determine i f  lamb losses would continue, or t o  f ind enough carcasses 
i f  the  loss  continued t o  determine the responsible agent, The coyote 
population w a s  reduced by 75%. Evidence gathered indicated they 
occasionally k i l l  Bighorn Sheep. The estimated k i l l  amounted t o  be- 
tween 3 - 7% of the herd, 

Russo jus t i f ied  predator control because of an apparent re-  
sponse i n  Bighorn reproduction t o  predator cont ro l  on the Kofa Game 
Range, as reported by Barkley (1947) and Holloran (1949), and t o  
minimize one possible l imiting factor,  

A 1080 poison program was carried on f o r  three winters i n  
seven counties, Coyotes were effect ively reduced; however, there was 
no concurrent or subsequent increase i n  lamb survival which may have 



bee* 'due to other undetermined f a c x r s  

There is a lot of information in Adlolph Murie's Ecology of 
Coyote in 'dellowstone, but it can be summed up simply. The data ob- 
tained from Coyote droppings, from observations of the coyote on ~ i g -  
horn ranges, and from lamb counts at various times indicate that the 
coyote predation is at the most an unimportant mortality factor, this 
in spite of large populations of coyotes on Bighorn range. 

Fred Jones (1950) said, "Coyotes are not considered to have 
any measurable effect on munbers of Sierra sheep under normalcir- 
cumstances." In that word llnormal" is the out i f  you believe that 
coyote reduction can be a tool in managing Bighorn as it might be in 
abnormal circumstances, such as transplanted sheep or extremely mall 
remnant populations. 



BOBCATS AND BIGHORN SHEEP 

H. Nelson E l l i o t t  
U, S. Fish & Wildlife Service 

Port land, Oregon 

Althmgh +_he r d e  nf h h c n t s  as predators m Desert RigZl_otn_ 
Sheep has not been clear ly  established by study on t h i s  specif ic  sub- 
ject,-there i s  l i t t l e  question, however, t ha t  bobcats are  capable of 
destroying them. 

To be sure  laboratory food habit  s tudies  and competent f i e l d  
observations throughout the country clearly point out the bobcats 
a b i l i t y  t o  k i l l  deer. Seasonally, i n  cer ta in  loca l i t i e s  where rabbits 
and other small prey a re  scarce and deer p len t i fu l ,  the l a t t e r  may well 
be a pr incipal  i t e m  i n  the  bobcat's d ie t .  

I n  Charles C. ~ p e r r y  ' s laboratory, examination of ' 3,538 bob- 
cat stomachs collected from 30 s t a t e s  deer contributed an annual 
averagefog 5 per cent of the  bobcat's food. The subject of feeding 
habi ts  has been very w e l l  summarized by Stanely P. Young i n  T h e  Bobcat 
of North America." 

Competent observations of bobcats k i l l i n g  antelope have also 
been recorded. 

Competent observations of bobcats k i l l i n g  Bighorn sheep are  
a l so  not lacking. For example, Vernon Bailey on July 23, 1928, re- 
corded the capture of a bobcat t h a t  had previously k i l led  a full-grown 
mountain sheep a t  the  north end of the Kaibab Plateau near a spring 
eas t  of Kanab. 

P. C. Coats, foreman f o r  the Figure 2 ranch i n  ~u lbe r son  
County, Texas, reported several  years ago tha t  he had found a fresh 
Bighorn sheep k i l l ,  placed a t r ap  there and caught a bobcat the  f i r s t  
night, We have no basis on which t o  question t h i s  report. 

Some 20 years ago it was my pleasure t o  spend considerable 
time hunting mountain l ions i n  the Bighorn sheep range of Culberson 
County. During t h i s  period the  l ions regularly k i l led  Bighorn sheep 
along with deer and livestock. Field analysis of bobcat and coyote 
feces a l so  revealed tha t  these animals fed on the Bighorn, 

Rather than bore you with additional evidence tha t  bobcats 
do prey on the  Bighorn, which most of you have perhaps already read o r  
heard, a t ten t ion  i s  drawn t o  your discussion on predation during your 
f i r s t  annual meeting i n  Las Vegas , Nevada. Evidence presented there 
cer ta inly indicated bobcat predation on the Desert Bighorn i n  Nevada 
and Arizona, 

Like the mountain l ion,  the bobcat i s  a s i l e n t  prowler, ob- 
taining most of i t s  prey by stalking. When within s t r iking distance i t  
generally grasps i ts  victim by the head and neck. On obtaining a 



secure hold i t  quickly b i t e s  deeply i n t o  the  victim's s k u l l  or  neck 
ju s t  back of the  sku l l .  

Charac te r i s t i c  of mountain l ions ,  following feeding, t he  bob- 
ca t  a l s o  usually conceals the remains of i ts  victim by covering i t  or 
moving i t  i n t o  natural  cover, 

h in te res t ing  example where r a the r  severe predation t o  
domestic sheep by both a mountain l i on  and bobcats occurred a t  the  
same time during ear ly  s tages  of range lambing without detect ion,  
although an  attendant was da i l y  r id ing  the  pasture containing the  sheep, 
i s  reca l led .  I n  February of 1940 a c a l l  was received from the  W, B. 
Mitchell ,  Escondido Ranch i n  Presidio County, Texas, reporting t he  loss 
of an unusual n~ ' -ber  of sheep. On r id ing  with t he  ranch at tendant ,  
some 25 dead ewes were conspicuous on the  two'bed-grounds located above 
the  rim rock which framed t he  southern boundary of the pasture ,  On . . 
examining,' each dead ewe had been b i t t e n  through the  head by a mbun- 
t a i n  l i o n  but  the  a t tendant  had been unable t o  determine t he  cause of 
death. Th i s  man had simply assumed t h a t  t h e  ewes had died from un- 
known causes on the '  bed-grounds. On further investigation,  seven lambs 
k i l l e d  by bobcats were located i n  an oak-covered rock p i l e  a t  t he  south 
west corner of t he  pasturea Two days l a t e r  a young female l i o n  was 
taken with dogs' under t h e  r i m  just below one of the  bed-grounds and the  
following week a pa i r  of bobcats were trapped i n  the  oak-covered rocks. 
This example i s  c i ted  t o  point  up the p o s s i b i l i t y  of,bobcats preying on 
Bighorn sheep on t h e i r  lambing ranges without being detected,  Their 
a b i l i t y  t o  conceal t h e i r  victims without detect ion,  even by experienced 
predatory-an-1 control  workers, contributes s ign i f ican t ly- tothe  
portance of the  bobcats r o l e  as  a predator, 

It is  generally accepted t h a t  p r e d a t o ~ p d l a t i o n s  are 
governed by the  abundance of avai lable  food, 'It is  a l so  known t h a t  
populations of rabbi t s  and various f i e l d  rodents, which cuinpose t he  
pr inc ipa l  items i n  t he  d i e t  of bobcats, r i s e  and f a l l  because of en- 
vironmental factors .  ~ b s e r v a t i o n s  have conclusively revealed t h a t  when 
normal food i s  lacking the  larger  carnivores,  including bobcats, depend 
on o ther  ava i lab le  forms, including both l ivestock and big game, I n  
such ins tances  the  abundance of predators i s  not always an important 
f ac to r  as an  individual i s  qu i te  capable of severe predation i n  a given - 
l oca l i t y ,  whether it be  l ivestock or  b ig  game needing protection. 

. Over 2 0  p a r s  ago. joseph C. Allen, descr ibing the  ecology and 
management of Nelson's Bighorn on the  Nevada mountain ranges, s ta ted:  
"The p i t i f u l l y  small bands of  els son's Bighorn sheep found i n  some of 
'the Nevada ranges a r e  t he  remnants of a once f lour ishing population of 

t h i s  form." This report  a l s o  s t a t e s  : "Coyotes, bobcats and mountain 
l i o n s  occur i n  the  Nevada sheep ranges and i n  some instances cons t i tu te  
a problem i n  sheep-range.rnanagement. The grea tes t  destruction by pre- 
dators  is i n  the  devouring of new-born lambs and t h i s  may sometimes 
.account f o r  a readi ly  noticeable herd reduction, This problem is  
egs i ly  taken care of i n  most instances by e f f i c i e n t  predator control  i n  
a$d around the  lambing grounds jus t  before and during the  lambing 
pqriod , I 1  



Records of predator control a c t i v i t i e s  of Nevada Bighorn 
sheep ranges before 1946 were not readi ly  available. However, from 
July, 1946, through February of t h i s  year, 477 bobcats and 355 coyotes 
are  known t o  have been removed from, and immediately adjacent to ,  the 
Desert Game Range by mammal control agents employed under the cooper- 
a t ive  control  program i n  Nevada. No predator control was conducted 
during f i s c a l  years 1953 and 1958. 

As a s i d e  Line of possible fnterest to thfs discussion, we 
have prepared i n  graph form the  catch of bobcats by Bureau of Sport 
Fisher ies  and Wildlife supemised mammal control agents i n  the  s t a t e s  
of Calif m a ,  Nevada, Arizona, New Mexico, and Texas during the past 
decade. 

I f  we can accept these da ta  as an indication of the  popu- 
la t ion  trend, there w i l l  be l i t t l e  question tha t  the  numbers of bob- 
cats ove ra l l  have increased s ignif icant ly .  There has been no s ign i f i -  
cant change i n  e f f o r t s  directed toward the  removal of bobcats during 
t h i s  period. Of the f i v e  s t a t e s ,  only i n  Arizona has the catch re-  
mained f a i r l y  constant annually. 

Since b l len ' s  Nevada work, the  impression has been made tha t  
Bighorn sheep numbers on the Desert Game Range have increased t o  an 
estimated 1,500 animals, representing what i s  recognized as the  largest  
single group of these animals i n  existence i n  our country today. I n  
recent years it has been possible t o  harvest regulated numbers of 
trophy rams from the  Game Range herd. 

meheb- -- -- -- 
a s i s  of.  the Desert Game ~ange,  i t  becOme8apparent 

tha t  t h e  control  of bobcats has been one of the  elements of management 
which has contributed t o  the welfare of the  Bighorns. 

When conducting a program t o  protect scarce species such as  
the Desert Bighorn, the  elimination of a11 sources of loss should be 
given due consideration. This would, of course, include systematic 
predator control  i n  cer ta in  areas. 





BIGHORN - COUGAR RELATIONSHIPS 

James A. Blaisdel l  
Grand Canyon, Arizona 

Having never observed the ac tua l  predation on Desert Bighorn 
by cougars, and having found no persons who have, it has been necessary 
f o r  m e  t o  search a s  much of t he  wri t ten mater ia l  a s  was possible f o r  me 
t o  f ind.  You a l l  realize, I am sure, t ha t  t o  locate  writings concern- 
ing t h e  cougar i s  not too  d i f f i c u l t ,  but the  Desert Bighorn a r t i c l e s  
are s t i l l  not abundant, as Dr.  Wood knows from cumpiling h i s  most use- 
ful bibliography, and w i t t e n  items mentioning Bighorns and cougars i n  
t he  same patagraph a r e  even more rare.  Coasequenlty, i n  order t o  ob- 
t a i n  any information at a l l  f o r  presentation a t  t h i s  time, it was 
necessary t ha t  a l l  Bighorn sheep species be included i n  t h i s  paper. 

This report  i s  simply a col lect ion of quotes. The method of 
presentation w i l l  be t o  begin with the  e a r l i e s t  writ ing,  and I admit 
there  =st be e a r l i e r  da t a  than tha t  with which I w i l l  begin, and per- 
haps we can get some idea  of how the thoughts of wr i te r s  have changed 
through the  years. When 1 have finished,  I hope t h a t  we can discuss 
t h i s  subject ,  and perhaps some of those present who have observed 
ac tua l  predation w i l l -  speak up. 

Aldo Leopold quoted i n  h i s  book Game Management back i n  1933 
an e a r l i e r  discussion with Burnham, "Burnham says of the  Salada Desert - 
We-did-see-ev-idence-that che mountain sheep.-.-.occasionally came-to-ehe- 
tenahas f o r  water. The country, however, is s o  infes ted with mountain 
lions., ,that I think the  sheep a t  times go f o r  days without going t o  
water. A t  each tenaha w e  found remains of sheep k i l l e d  by mountain 
l ions  (but) never of antelope o r  deer, which would have equally f a l l e n ,  
a prey t o  l ions,  had they been i n  the habi t  of watering.". Then Leopold 
himself added, "Lions catch mountain sheep by lying i n  ambush on high 
rocks which command t h e  t r a i l  t o  water holes. Old-timers say t h a t  cer-  
t a i n  ' look-out points ' near water holes i n  t h e  Catalina Mountains of 
Arizona were formerly l i t t e r e d  with the  bones of mountain sheep which 
had been ambushed by mountain lions. I f  t h i s  country had been b e t t e r  
watered, t he  l ions  could not have operated s o  s u c ~ e s s f u l l y . ~ ~  

The following quote i s  from a 1939 publication by Davis and 
Taylor and r e l a t e s  one extreme of cougar -Bighorn relat ionships.  . "Most 
people a r e  prone t o  blame the  mountain l ion  f o r  the  reduction of Big- 
horns i n  Texas, This can hardly be t rue  because the  past  and present 
predator control  a c t i v i t i e s  by s t a t e  and federa l  forces have kept t he  
mountain l i on  population i n  the  trans-Pecos a t  a very low ebb-indeed. 
During the  past  10 years,  with expert predator control  men i n  the  field, 
only 39 mountain l ions  have been reported k i l l e d  i n  the  en t i r e  trans- 
Pecos region, and only 28 i n  the  counties i n  which Bighorns a r e  known 
t o  occur. I f  mountain l ions  are  a check on Bighorns, the  sheep should 
increase  as  the  l ions  decrease, But they do not." 

Cahalane, although i n  h i s  writing he  suggests danger t o  Big- 
horns by cougars, says, "-but because the immense horns of the ram a r e  



prized trophies,  the high-powered r i f l e  with telescopic s igh ts  is  a f a r  
more potent enemy than the  cougar and golden eagle." 

Gabrielson (1944) continues along the  same l ine when he 
s t a t ed ,  "With the exception of the coyote, large predators are  so  few 
i n  number tha t  under present conditions any possible e f f ec t  tha t  they 
may have on the t o t a l  numbers of most big game species is more theoret-  
i c a l  than r e a l ,  There a r e  few places i n  the United States where moun- 
t a i n  'fions or  wolves a r e  now abundant enough t o  a f f ec t  i n  any way the 
stocks of deer, e lk ,  antelope, and other species of big game." 

Now comes a statement from Gale Monson, and I quote from a 
personal letter t o  m e  from him, We have only one record of any moun- 
t a i n  l i on  staying on e i t h e r  of our game ranges for  any length of t i m e ,  
and t h a t  was of an old male taken i n  the Kof a Mountains February 17, 
1944. I qyote from the Kofa Game Range Narrative Report f o r  the period 
January - April ,  1944:  h he skin and s k u l l  of the mountain l ion  taken 
were sent  t o  the  Carnegie Museum. Hunter Casto found the par t ly  buried 
carcasses of s i x  mountain sheep i n  the v i c in i ty  of Squaw Peak Tank. 
Four of them were rams and two of them ewes and he believes tha t  they 
had been k i l l e d  i n  l a t e  August o r  ear ly  September as  they were, most of 
them, cached out i n  small washes and were par t ly  covered up and had 
they been placed there  pr ior  t o  t h e  f i r s t  of &gust, the heavy f l a sh  
r a ins  t h a t  we had i n  ear ly  August would have uncovered and washed them 
down. The a l t i t u d e  i s  wer 4,000 f e e t  near Squaw Peak Tank which would 
be a f a i r l y  cool location during the  hot pa r t  of the summer and Hunter 
Casto believes t h a t  l ions must have taken advantage of t h i s  condition 
as they-evident-ly hunted in- other-sections -of the-country-af ter--th;e--- - 

-- 

f a l l  . ra ins  and there  were no winter k i l l s  fatnd. PI Monson goes on t o  
say about t h i s  report ,  "With respect t o  t h i s  quotation, I think it i s  
f a i r l y  w e l l  established t h a t  t h i s  l ion  was not anied by others,  
and was s t r i c t l y  a so l i t a ry  individual .  - 1  ae there  i s  a good 
chance the  ~ i g h o r n s  were k i l l e d  l a t e r  than i n  August or September. 
Besides the  Bighorn k i l l s ,  I understand a number of deer k i l l s  were 
a l s o  found." 

'i As an enemy of mountain sheep Gr qne l l  wrote of the  cougar, 
V h i l e ,  of course, it cannot overtake sheep i n  a f a i r  chase, the puma 
l i e s  i n  wait f o r  them among t he  rocks, k i l l i n g  many, because the  sheep 
range is on ground su i tab le  f o r  the l ions t o  s t a l k  them on; t ha t  i s  t o  
say, among the  rocks on steep mountain s ides  or  the edge of canons, 
According t o  M r .  Hofer, pumas appear t o  choose favor i te  lurking spots 
on ~ o u n t a i n  s ides ,  where they l i e  ready t o  pounce on passing sheep. 
A t  such points a s  many as 18 sheep skul l s  have been found," 

Packard, i n  h i s  1946 paper An Ecological Study of the Bighorn 
Sheep i n  Rocky Mountain National Park, Colorado, deal t  with our sub- 
jec t  a t  greater  length than most of the authors quoted when he wrote, 
"Many local ranchers a t t r i b u t e  the decrease of Bighorns pr incipal ly  or  
en t i r e ly  t o  predation. They blame cougars, coyotes, and eagles es-  
pecial ly;  ra re ly ,  they speak of the former e f f ec t  of wolves. This 
point of view cannot be en t i r e ly  discounted as prejudice for  many 
people have watched game i n  the park for many years and have reason- 
able  basis  fo r  their asser t ions However, the few predators seer. near 



or  feeding on carcasses have invar iab ly  been accused of k i l l i n g  the  
sheep, which may o r  may not have been t h e  case. "Years ago," he goes on, 
"when Bighorns were p l e n t i f u l ,  predators  a l s o  were numerous and it is  
reasonable t o  suppose t h a t  predat ion on t h e  former by the  l a t t e r  d id  
occur with some frequency....Whatever p a r t  predation played as an h i s-  
t o r i c a l  f a c t o r ,  i t s  inf luence  today i s  equal ly  obscure. It i s  believed,  
on r a t h e r  inadequate evidence, t h a t  about 12 cougars remain i n  the  park 
(1946). The deaths of t h r e e  Bighorns have been a t t r i b u t e d  t o  mountain 
l i o n s  during the  past 10 years, but  without any v a l i d  proof t o  support 
t h e s e  asse r t ions .  I n  1919 o r  1920 a pa r ty  including M r .  Fred G. 
Bonfi ls ,  a co-owner of t h e  Denver Post ,  saw a cougar run i n t o  a band of 
Bighorns on Specimen Mountain and k i l l  one o r  more sheep. More recent  
r e p o r t s  are q ~ e s t i o n a b l e . ~ ~  

I n  1947, Cahalane wrote, "Among t h e  c l i f f s ,  the  cougar and 
poss ib ly  t h e  wolverine may w a i t  i n  ambush," but  he continued h i s  1943 
defence of t h e  cougar by saying,  "If t h e  predators had been such im-  
por tan t  enemies t h a t  they control led  the numbers of Bighorns, we might 
expect t h a t  t h e  Bighorns would have increased when predators were i n  
t u r n  reduced: However, t h e  extermination of t h e  wolf, cougar, and 
wolverine i n  severa l  Bighorn areas seems t o  have had no benef ic ia l  
e f f e c t  on t h e  Bighorn population." 

C r o n m i l l e r ,  i n  1948, wrote t h e  following: "Evidence of t h e  
predat ion on Desert Bighorn (Ovis canadensis nelsoni) by a mountain lion 
( F e l i s  concolor) was found on t h e  San Bernardino National Forest  i n  
Southern Ca l i fo rn ia  i n  March 1947. Fores t  Of f i ce r  Elwood M. Stone 
found por t ions  of a recen t ly  k i l l e d  Bighorn, including t h e  complete 

-head~T-racks--in-the immediate-viciniky identif-ied the at-t-acker-as-a--- - 

mountain l i o n  and showed-that a s t r u g g l e  had taken pJ,ace before the  
Bighorn succumbed ." 

A t a l k  on t h e  sub jec t  of Desert Bighorn Management was pre- 
sented by Halloran a t  t h e  Fourteenth North American Wildlife Conference 
i n  1949. A p a r t  of h i s  speech concerned predat ion and had a ra the r  
i n t e r e s t i n g  "twist" t o  it. He s t a t e d ,  "A study of refuge records in 
1945 ind ica ted  t h a t  but  one year l ing  sheep had been observed for every 
six lambs seen on the  range. Expressed more concisely,  our lamb- 
yea r l ing  r a t i o  was 1 t o  .16. This r a t i o  indicated  t h a t  sheep were not 
surviving t h e i r  f i r s t  year." According t o  Halloran, range conditions 
were normal, water had been developed, no s i c k  lambs had been observed, 
winters  were mild a t  Kofa, and it was un l ike ly  t h a t  poachers would take  
lambs because of t h e i r  preference  f o r  mature ram heads; therefore ,  it 
was determined t h a t  predation was an important f ac to r .  Halloran con- 
t inued,  "However, near water, we were f inding t h e  remains of young 
sheep, apparently k i l l e d  by predators.  An experienced l i o n  hunter of 
t h e  (Fish and Wildl i fe)  Service  had found severa l  sheep k i l l s  t h a t  he 
a t t r i b u t e d  t o  a l ion.  Analysis of l i o n  s c a t s  from both the Kofa and 
t h e  San Andres indicated t h a t  l i o n s  a t e  sheep," Halloran a t t r i b u t e d  
much of t h e  k i l l i n g  t o  o ther  predators such a s  the  bobcat and coyote, 
He a l s o  f e l t  that t h e i r  predator program, during which 300 t o  400 
animals were accounted f o r ,  had something t o  do with the  increase  of 
the  lamb-yearling r a t i o  of from 1 t o  .16 i n  1945 t o  1 t o  . 7 1  i n  1948, 
or  t h r e e  years l a t e r .  Only one of these animals taken was a l ion ,  



however, unless  some died a s  t h e  r e s u l t  of poisoning and the  carcasses  
no t  found, Now, whether o r  :..ot it was the  one lion out of 300 - 400 
o the r  predators  taken t h a t  made the d i f f e r e n c e  i n  the lamb-yearling 
r a t i o  was not s t a t e d ,  

I n  h i s  1950 pub l ica t ion ,  A Survey of the  Sierra Nevada Big- 
horn, Jones reported t h a t  "Mountain l i o n s  occur i n  t h i s  region ( S i e r r a  - 
Nevada Range) i n  small numbers, I saw t racks  of one a t  a high a l t i t u d e  
i n  Symmes Creek and during t h e  f i e l d  work heard repor t s  of t h r e e  o the rs  
o c c u r r i n g  along t h e  sheep range; no doubt t h e r e  a r e  more, I n  a l e t t e r  
t o  Joseph .Gr innel l ,  M. Hall McAll is ter  t o l d  of a sheep k i l l e d  by a 
mountain l i o n  t h a t  was f o u n d i n  Independence Creek ( t h e  sheep, t h e  . . 

speaker assumes) i n  1930 by Clyde. The few individuals  t h a t  a r e  pres-  
e n t  on t h e  S i e r r a  Nevada Bighorn ranges a r e  not bel ieved t o  prey on 
sheep o t h e r  than by chance. Any such losses  a r e  necessa r i ly  small." 

About t h i s  sub jec t  i n  Idahos Dwight Smith wrote, "Considered 
a s  an ind iv idua l ,  the  cougar i s  an important predator on Bighorn sheep 
i n  Idaho. H i s  a g i l i t y  and size, combined with h i s  h a b i t  of seeking 
prey i n  rough t e r r a i n ,  are c h a r a c t e r i s t i c s  t h a t  cause him t o  be poten- 
t i a l l y  dangerous t o  Bighorn populat ions,  M r .  Willard Rood, Jr., a 
rancher and former s t a t e  t r apper ,  r e p o r t s  an incident  which occurred 
s e v e r a l  yea r s  ago when he t r a i l e d  a cougar t o  the  f r e s h l y  uncovered 
carcasses  of s ix  Bighorn sheep t h a t  were previously cached, A few 
cougar-kil led Bighorn were repor ted  i n  Banff National Park by Green 
(1949). M r .  Green, r epor t ing  an 11 y e a r  study of t h e  Bighorn, c i t e s  
t h r e e  ins tances  of observations of a cougar s t a lk ing  o r  pursuing a 

g r  ~up--of-ewes- and- lambs ,-- The--sheep- success f u-1 ly- e luded-t-he-bi-g-c-at-on - - 

each occasion," M r ,  Smith then wrote of t h e  lack of predator  hunters  
these  days because of t h e  good wages elsewhere, and went on t o  say, 
"From t h e  s tandpoint  of abundance of l a r g e  prey - p a r t i c u l a r l y  deer - 
and the  genera l  d i f f i c u l t y  i n  keeping t o t a l  game numbers wi th in  range 
c a p a c i t i e s ,  a moderate cougar populat ion appears des i rab le ,  It must be 
considered,  too, t h a t  a number of people hunt t h i s  animal pr imar i ly  f o r  
s p o r t ;  however, t h e r e  should be no h e s i t a t i o n  t o  des t roy ind iv idua l  
cougars whenever the re  a r e  r e l i a b l e  r e p o r t s  of s p e c i f i c  predat ion upon 
Bighorn herds  ; " 

John Russo made t h i s  s tatement i n  h i s  1956 wri t ing;  "Mountain 
l i o n  predaciousness upon t h e  Desert Bighorns i s  unknown. Only a few 
i s o l a t e d  animals r e s i d e  i n  regions n o r t h  of the  B i l l  W i l l i a m s  - Santa 
Maria Rivers (krfzona),  Occasionally, r epor t s  a r e  received of l i o n  
s i g n  o r  s i g h t  records i n  the southwest sheep ranges. Inves t iga t ions  
of these  by predator t rappers  invar iab ly  prove the  animal t o  be a l a r g e  
bobcat ." 

We now come t o  t h e  l a t e s t  wr i t ing  I was able  t o  loca te  on 
t h i s  s u b j e c t ,  and t h i s  i s  a statement from Buechner's 1960 Bighorn 
paper, H e ,  l i k e  I ,  depended upon p a s t  wr i t ings  and personal  contacts  
f o r  much of h i s  information, His statement reads,  "The only na t ive  
predators  l i k e l y  t o  have r e a l  depressant  e f f e c t s  on populations of Big- 
horn sheep a r e  wolves and cougars, The former i s  gone from a l l  of t h e  
Bighorn sheep ranges within the  United S t a t e s  w i t h  the  exception of 
Glacier  National  Park," I suspect t h i s  i s  not t r u e  of some of the  



Desert Bighorn ranges near the Mexican border. Buechner continues, 
"The l a t t e r  (cougars) remains i n  s ign i f icant  numbers on some ranges.,. 
One cannot be as posi t ive about the  e f f ec t  of cougar predation on pop- 
u la t ion  levels of Bighorn sheep as with coyotes and golden eagles. 
However, i t  i s  known specif ical ly  tha t  excellent populations of Bighorn 
sheep existed together with numerous cougars i n  the Guadalupe Mountains 
on New Mexico and Texas (Snow and Zenrmerman, 19391, and i t  i s  generally 
evident from the  journals of ear ly  t ravelers  t ha t  Bighorn sheep were 
preaerit fa la-ge iii'abers idiere t h e y m ~ s t  kave co=exfatad w!.tti ewgars. 
By resort ing t o  protective c l i f f s  and extremely rocky habi ta t ,  Bighorn 
sheep seemed t o  have developed a pa t te rn  through which populations 
e f fec t ive ly  avoided excess predation by cougars and wolves." 

To sum up, and t o  present you with a f e w  subjects fo r  dis-  
cussion, it i s  evident from the writ ten work quoted that:  

e i t he r  there i s  l i t t l e  cougar predation on Bighorns, 
or few people who write know about it; 

there may be "badn cougars just  as there ate "badf' 
bears, and k i l l i n g  the r igh t  one is a problem; 

a good spread of water, which i s  not usually possible 
i n  our a r id  Desert Bighorn country, would be a benefit 
t o  Bighorns i n  more ways than one; 

several wri ters  s ta ted t h a t  where predator control was 
established, Bighorn survival  increased, while others 
-- 
noted iiopdLfferefice. 1 ' m  sure we ca i~  get a discussion 
going on that ;  

one thing i s  agreed upon by a l l  persons qyoted: lions 
wil l  k i l l  Bighorns; it seems t o  me tha t  it is  the  de- - 
gree t o  which they k i l l ,  and the  influence the predation 
has on the t o t a l  population which should concern us. 
Perhaps much more is known about the subject than has 
been writtena I surely hope so! 
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BIGHORNS AND GOLDEN EAGLES 

Robert A. Jantzen, Game Supenisor  
Arizona Game and Fish Department 

Phoenix, Arizona 

Predator-prey relat ionships  are ,  a t  best ,  d i f f i c u l t  t o  deter-  
d n e  ;i~;==titativa',- or ~ ~ a l i t a t f ~ d j .  gad, as a ut ter  of r;;;ture, d i f f e r  
with each new combination of environmental factors ,  Often premises, or 
statements taking a s ide  of t h i s  facet  of l i f e  history studies,  a re  re-  
futed o r  t h e i r  e f fec t  nu l l i f i ed  by equally factual  o r  vociferous claims 
from the  opponents; many times the  statements a re  based on f i r s t  hand 
accounts of predations, years of f i e l d  experience, painstaking labor- 
atory analyses a l l  by people dedicated t o  the correct interpretat ion of 
nature ' s way. 

One would expect t h a t  claim and counter-claim would bring, 
wer a period of t i m e  and catalogued tnformation, an indictment or no 
b i l l  against  the  predator (who i s  always the  sinner). Often t h i s  i s  
not the  case, even a f t e r  years of study. E c o n d c a l  aspects of preda- 
t o r  a c t i v i t i e s  may demand t h a t  more information, more time, be spent 
before f ac t s  can be s i f t e d  with conclusive resu l t s ,  

Perhaps one of t he  most spectacular and in te res t ing  predator- 
prey s tudies  i s  tha t  of the  Golden Eagle, (Aqulla chrysakos),  and, t o  
a l e s se r  extent,  the  Bald Eagle, (Halieaetus leucocephalus) , with the 
species which support them. The Bighorn has been relegated t o  i ts  
place on t h m 1 e ~ '  3il%fErtaFle -thannonce . - - - -- - - - 

Does the  Bighorn make provender fo r  the golden eagle? With- 
out doubt it does. Both anixnals share an overlapping habi ta t ,  and 
there  a r e  first-hand accounts of eagles attacking Bighorn young, Busso 
(1956) mentions an eyewitness account reported t o  him of eagles taking 
a lamb and c i t e s  references of predation among them. Kennedy (1948) 
reported on a golden eagle taking a Bighorn lamb. Jones (1950) c i t e s  
references which showed tha t  eagles take young and, i n  some instances, 
yearling Bighorns. Smith (1954) c i t e s  s i x  occasions where eagles were 
seen swooping over or  diving at Bighorns i n  Idaho during his study, but 
none of these attempts, i f  they could be called tha t ,  was successfulm 

Mr. Groves, i n  a personal communication, s ta ted tha t  he, D r .  Cottam, 
and two others watched an apparently unsuccessful attempt by a pair  of 
golden eagles t o  take a yearling Bighorn i n  t h e  Pintwater Range of 
Clark County, Nevada, i n  the  ear ly  1950's. I n  the same l e t t e r  he t e l l s  
of a recent f i e l d  report on April 22, 1960, of two bald eagles flushed 
from a freshly k i l l ed  lamb i n  the Si lver  Peak Range, Nevada. -The lambk 
heart  was s t i l l  palpitating, and it was assumed the eagles had ki l led 
it. 

Mr.  Gale Monson, i n  another personal communication, cited a 
f i e l d  report  from a USF&WS employee dated March 3, 1959, wherein the 
remains of a lamb were found i n  Four Palms Canyon of the Kofa Game 
Range. "The remains were on top of a large rock and,..showed much evi- 
dence of having been t o m  by a beak rather than chewed upon by teeth." 



He went on t o  say, however, t ha t  t he re  was no evidence t o  indicate  t.he 
lamb had been k i l l e d  by an eagle. 

The Mghornl's .cousin ,  t he  mountain g o a t ,  i s  subjected t o  
eagle predation also, Brandbore (1955) t e l l s  an account of a bald 
eagle successfully taking and g l i d i ~ z g  away with a kid which he esti- 
mated WAS only a few days old and weighed l e s s  than seven pounds, 

Undoubtedlg, when one witnesses such attemptLc,it makes an 
i nde l ib l e  impression. I n  the ea r ly  s tages  of amassing na tu ra l  h i s to ry  
data ,  the  eyewitness accounts of eagle  predation and the  circumstantial  
evidence of feeding habi ts  may have given more importance t o  t h i s  re-  

' 

la t ionship as a depressing e f f e c t  on Bighorn populations than l a t e r  and 
more complete information would support. 

Eagles -are  known t o  ea t  ca r r ion  o r  f reshly dead animals which 
they t h e k d v e s  did not k i l l .  I n  fact, one method of trapping eagles 
i s  t o  r i n g  an animal carcass with s t e e l  coyote t raps .  This e f fec t ive  
method i s  used i n  Northern Arizona i n  t he  winter when migrant golden 
eagles a r e  present. 'Coyotes, k i l l e d  with a cyanide gun and dead 
several  days, make good ba i t .  The t raps  are usually s e t  around the  
carcass a f t e r  the  eagle has been seen feeding on it. 

Inspection of golden eagle nes t s  on Anderson Mesa, i n  the 
hear t  of ~ r i z o n a ' s  summer antelope hab i t a t ,  has shown some evidence of 
antelope fawn ingestion; s k e l e t a l  remains of young anteloje were found 
a t  some of t h e -n e s t s ,  but i n  no case was a complete o r  near complete 
skeleton found,-and i n  th ree  consecutive summers of work no attempts on 

. . -  
ante-lope-by-eagles-were-observed~ Fawn carcass-inspectisns-andcoyote- - 
predation seemed t o  ind ica te  eagles were gleaning antelope remains but 
were not d i r e c t l y  responsible for  fawn losses. Possibly t h i s  carr ion 
eat ing hab i t  of the  b ig  b i rds  helped labe l  _ w o r t a n t  depressants 
of Bighorn i n  t he  minds of some of t he  ea r ly  workers. 

'How does t h e  eagle s t a c k  up now? Is he considered a ser ious  
l imit ing f a c t o r  - of Bighorn sheep populations? Most authors who have 
in tensively  investigated t he  s t a t u s  o f , the  Bighorn sheep say not. 
Smith (op. c i t . )  , speaking of declining'-Bighorn populations, states 
t h a t  "the bulk of t he  evidence ind ica tes  t h a t  a program of el iminating 
eagles would not  be a panacea f o r  our problems." 

Jones (op.' c i t  .) f e l t  t h a t  high lamb and year l ing survival  i n  
1947 and 1948 i n  t he  S i e r r a  h'evada Range suggested eagle predation on 
young was not regular ly  severe, even though eagles were regular ly  pre- 
sent  i n  Bighorn habi ta t .  Honess and Frost  (1942) concluded on the  
bas i s  of evidence gathered during t h e i r  study tha t  eagles could be ex- 
onerated of any ser ious  blame f o r  the  Crystal  Creek, Nyoming, sheep 
herd decline. 

Murie (1944) examined 632 p e l l e t s  collected from perches and 
nes t s  i n  Dal l  sheep lambing areas  and found a very low incidence of 
lamb remains i n  them. Ee s t a t ed ,  " In  any event, whatever eagle pre- 
dat ion e x i s t s ,  i t  i s  apparent t ha t  i t  would have no appreciable e f f e c t  
on the  mountain sheep populations." 



Personal communications with Janssen (1961)'in California, 
Gross (1961), Ogren (1961), Laug (1961) i n  New Mexico, Groves (op. cit.) 
i n  Nevada, and Monson (op. cit .)  i n  Arizona a r e  consistent i n  tha t  evi- 
dence of d i r e c t  predation by eagles on Bighorn i s  lacking. 

Dr .  Buechner (1960), i n  h i s  excellent monograph on the Big- 
horn sheep i n  the United States ,  reviewed eagle-Bighorn predation and 
summarized, "No matter how a t t r ac t ive  depression of Bighorn sheep popu- 
lat ions by eagie depredation may seem, the oniy conciusion fram the 
avai lable  evidence i s  that such predation i s  incidental  and does not 
control population levels." 

Eagle predation on Bighorn, spectacular and emotionally 
appealing as i t  ' may b e  ,. ; i s  quite probably opportunistic and seasonal. 
Host substantiated accounts of attempts by eagles on Bighorn involve 
the young of the year. Sometimes yearlings o r  adul ts  are  attacked, but 
osual ly . . the lamb i s  found dead or  seen s t ruck down, which follows a 
basic concept of predation - t ha t  the young a re  more susceptible than 
the older ,  stronger, and wiser. 

Latham (1951) discrrsses the f a l l a c i e s  of demonstrating seas- 
onal food habits of predators as. indicative of a year-long condition. 
This must surely be considered when speaking of the eagle-Bighorn re-  
lationship,  taking i n t o  account the re la t ive ly  short  lambing period 
which occurs once a year. 

The declining populations of sheep which ins  t igated detai led 
investigations seem t o  have been caused - - by -- - many - -- different  - -- - -- - - factors ,  

-- - 
some i n  combination, others directly.  Some of the  more outstanding, as  
l i s t e d  by Buechner , a r e  man's encroachment on habi ta t ,  deteriorating 
range, in te rspec i f ic  competition fo r  forage (with wild and domestic 
species), lungworm infes ta t ion ,  and non-verminous acute pneumonia. I n  
a l l  these s i tuat ions,  t he  r o l e  of eagles and other predators has not 
been f u l l y  assessed and may never be. Dynamic, ever changing environ- 
mental s t ruc tures  o f f e r  l i t t l e  promise fo r  "black versus white" s t a t e-  
ments concerning them. To be complacent about any predator-prey r e-  
la t ionship i s  t o  make a mistake. Eagle predation a t  t h i s  time does not 
appear t o  be a serious l imiting factor on Bighorn sheep populations. 
S t i l l ,  as Russo (ope cit .)  suggests, i n  isolated,  low density, prey 
populations such a s  the  Desert Bighorn exhibi t ,  there  is  tha t  possi- 
b i l i t y  t h a t  eagle predation could seriously a f f ec t  survival thresholds. 

Eagle predation, even though it  appears t o  be a minor l i m i t -  
ing f ac to r  on Bighorn sheep a t  t h i s  time, should not be ignored. Con- 
tinuous evaluation and re-evaluation of predation effects  is  a neces- 
sary job of the  biologis t  i f  the same high standards of objective in-  
vest igat ion which have yielded so much i n  the past are  t o  be maintained. 
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BIGHORN MANAGEMENT IN MEXICO 

Luis Macias Arellano 
(Trans lation) 

On addressing you, I should refer to the prevailing con- 
ddtions of @-Id l i f e  i n  & x i c ~ ,  but treatiaag Qn a special theme at this 
meeting I shall refer only to the Bighorn Mountain Sheep, mentioning 
the aspects that in my opinion give an idea of the situation of this 
species, what causes started it and the corrective measures that should 
be put into practice, 

The administration of matters corresponding to the Bighorn 
Mountain Sheep has not been firmly inaugurated. I can say that the 
organization responsible to implement it, the General Hunting Admini- 
stration, has been established only two years and although this does 
not justify.the lack of adequate action, it is a calculation to.be 
taken into. account, Considering nevertheless, the importance of pro- 
tecting this species, that, at least in Mexico is in eminent danger of 
extinction', studies have been initiated to make known its actual con- 
dition in order to be in a position to recommend the pertinent correc- 
t ive measures. 

The investigations made by Dr. Bernardo Villa certainly 
suggest a discouraging situation, As he expressed it yesterday, in 
Coahuilia and Chihuahua the Bighorn can be considered extinct for all 

-practkcaZ-~~~~~~~~~~~~less further investigations reveal-some-smal-1-- - 

group8 in these areas. In Northwest Sonora, again referring to state- 
ments by Dr. Villa, the existence is kno-wn of small populations dis- 
tributed the length of the Sierras of Pincate, htimonia, El Viejo, 
Pozo Coyote and Johnson Peak. Unfortunately, these populations are 
very small, 

On the peninsula of Bafa California the work carried out by 
the biofogists Davilla and Zarur indicates that in the northern part, 
in that zone which is the actual state of Baja California, populations 
were also located in reduced numbers. Together they are estimated to 
be about five hundred (500) animals, Perhaps we should mention here 
that this number is probably lower than the actual numbers present and 
should be larger. 

In the south of Baja California, territory of the same name, 
the lack of time last year impeded the investigation of Bighorn habitat, 
but the existence is known of some groups of animals, especially in the 
Sierra of La Ciganta. 

This general panorama reveals to us a critical situation for 
the Bighorn and demonstrates the -urgency of establishing vigorous cor- 
rective measures that would positively protect the present populations, 
The profit incentive suggests the opening of a short hunting season, 
limited to a reduced number of animals in a well controlled zone, 

Analyzing the conditions which have caused the present 



s i tua t ion ,  one a r r ives  a t  the conclusion tha t  the c r i t i c a l  condition of 
the Bighorn can be a t t r ibu ted  i n  a de f in i t e  manner t o  the  action of the 
uncontrolled hunters, as a l imiting fac tor ,  They have, i n  spite of a 
closed season i n  existence fo r  a period of almost t h i r t y  years, con- 
tinued t o  harvest the population, It is  not strange here t o  mention 
the hunter s ince the General Hunting Administration a t t r i bu te s  to the  
hunter the most energet ic  action and i s  considered the f i r s t  factor  
t ha t  must be controlled. I do not believe tha t  t h i s  assumption i s  
wrong s ince the  ac tua l  and former Bighorn populations have always lived 
i n  the  same rocky mountains, with very l i t t l e  water and scant vege- 
tat ion.  This species i s  able t o  l i v e  there only because of i t s  extra-  
ordinary res i s tance  t o  i t s  environment and its tolerance of dryness. 
In other  words they l i v e  i n  an appropriate habi ta t  which assuredly has 
a capacity of sustenance fo r  a much larger  quantity of Bighorn. 

I n  t h i s  respect,  therefore,  the tendency of the  administradon 
w i l l  be t o  maintain unalterably the  habi ta t  f o r  the  Bighorn. Happily, 
apar t  from f i r e s ,  there  is no other danger tha t  could modify the en- 
vironment a s  commonly occurs i n  other regions where man exercises h i s  
act ions t o  obtain other products t h a t  i n t e re s t  him, Agriculture and 
ranching a r e  not  possible here. This area is best  su i ted  f o r  the pro- 
duction of animals f o r  hunting, especial ly  the Desert Bighorn and f o r  
t h i s  1 believe preventing modification or  destrqction of the  habi ta t  
w i l l  not cons t i tu te  a grave problem, 

While the problem of competition with domestic animals does 
not exist, predators could be a problem. There a re  no precise reports  
since the  s tudies  carr ied out can not  be considered cmplete .  It is  

- 
- - - ---easy--to suppose- that-  there-might be-predators j -but I--do--not-venture t o  

confirm it a t  t h i s  t i m e .  Without using a de f in i t e  s c i e n t i f i c  basis,  
i t  is probable t h a t  t h i s  r e l a t ion  remains: predators are found i n  a 
natural ly  balanced environment unless l a t e r  studies prove the contrary, 

Definitely the  practice of the  administration w i l l  have t o  
concern i t s e l f  primarily i n  the precise  knowledge of what i s  the ac tua l  
d i s t r ibu t ion  of the Bighorn populations tha t  already exist and secondly, 
what number represents the actual  population and how it is dis t r ibuted.  
The f i r s t  s teps  have already been taken, and a s  I sa id  a t  the beginning, 
the s tudies  of Vi l la ,  Davila and Zarur indicate tha t  Bighorns now e x i s t  
only i n  Sonora and Baja California, W e  a l so  know i n  approximate form 
how t h e  populations a r e  dis t r ibuted and approximately what number they 
represent, Based on t h i s  work, the project is already s ta r ted  of d ic-  
t a t ing  disposi t ions tha t  would modify the actual  conditions i n  order t o  
expedite a small number of l icenses i n  places which can be controlled 
and under conditions ye t  t o  be determined. 

T h i s  project  a lso includes the implementation of a warden 
service tha t  would allow control of the  authorized hunters and prevent 
them from entering zones where the closed season s h a l l  pe r s i s t ,  and 
a l so  prohibit  the  fur t ive ,  i l l e g a l  hunting tha t  causes the major harm. 

When t h i s  project i s  implemented, I am sure tha t  a s tep for- 
ward w i l l  have been taken t o  conserve the Bighorn, t h i s  conservation, 
each day becoming more urgent, 

Hermosillo, Sonora - April 5,  1961 



THE TEXAS BIGHORN SHEEP TRANSPLANT 

Tom D. Moore, Biologist  
Texas Game and Fish Cornmission 

Introduction: 

Mo trapping was done Sat Bighem bseedsteck on the Kofa Game 
Range i n  1960 f o r  i t  was assumed that  the  nine sheep (four rams and 
f i v e  ewes) on the  Black Gap Area would produce suf f ic ien t  numbers of 
lambs t o  ge t  a nucleus herd -s tar ted.  From this herd the Texas Game and 
Fish CarPmission could begin t o  a t t a i n  its or ig ina l  objective which i s  
t o  res tore  theBighorn sheep t o  some of i ts  h i s to r i ca l  range i n  the 
s t a t e .  The following i s  a brief account of what has happened t o  the 
Texas transplant since our l a s t  meeting i n  Las Cruces. 

Survival and Lambing: 

I n  early Hay of 1960 three lambs per= born td two of the  
ewes. The twin lambs were, of course, a surprise. Our t o t a l  popu- 
l a t i o n  increased t o  12. Meanwhile, three other ewes were observed 
several  times each week but they had no young. Usually they stayed to- 
gether,  whereas the  ewes having lambs i so la ted  themselves a s  best  they 
could i n  the 500 acre enclosure. The estimated ages of the  lambs when 
f i r s t  observed was about three days. Horn growth a few months l a t e r  
disclosed t h a t  two were males and one was a female. From then u n t i l  
now the  lambs have done well, A t  t h i s  time they a re  almost the s i z e  of 

-the-adu-lt-ewes.--- -- - -- 

- - -  - -  - - - --- 

Our good luck was not t o  l a s t  long f o r  on June 5 two adul ts ,  
an old e h  and a 3-year old ram, suddenly died, having been located by 
c i r c l ing  vultures. The cause of death could not be determined f o r  they 
were prac t ica l ly  destroyed when found. Their deaths appeared related 
since they died about the same time and were only 300 yards apart. 
Previous observations of these sheep ruled out  death from screw worms 
and there was no evidence of predator sign, A t  t h i s  time an intensive 
search was made fo r  another dry ewe which had not been seen fo r  several 
weeks. She was found dead, and except f o r  scant remains, was destroyed 
by vultures,  

In the  opinion of Mr .  Tom Allen, a poisonous plant expert of 
the  Marfa Experiment Station, the sheep probably died from a mineral or 
a vitamin deficiency. A search of the enclosure revealed several  
species which could have caused death i f  eaten exclusively o r . i n  large 
quant i t ies .  But such plants a re  usually not eaten by choice, and with 
more than ample good forage available it appeared unlikely toxic  vege- 
t a t i on  would be taken. 

Several weeks prior t o  the i r  death the  pasture was very dry  
and l i t t l e  green Eorage was available. A shortage of vitamin A could 
have caused death or perhaps a shortage of phospherous, or maybe trace 
minerals. Fortunately, good rains  ' f e l l  and green forage became avai l-  
able shortly thereafter.  According t o  Allen, animals dying of 



poisoning show signs of struggling before death but th i s  was not found. 
Bone samples could not be thoroughly annlysed for  mineral deficiencies 
without samples from healthy individuals. And since none were on hand 
the comparison could not be made. R i b  and leg bones appeared normal t o  
the casual observor, 

Since the sheep had been eating small amounts from mineral 
s a l t  blocks a d i e t  deficiency was not suspected. The s a l t  blocks were 
rspleced with tm 3 3 - p ~ z d  h l o r h  nf ~ m - ~ e ~ t t a t e  cantafning a l l  the 
essent ia l  minerals plus vitamin A, Terramycin, and a s a l t  content of 14 
per cent. Within a week the sheep began t o  ea t  the concentrate and 
a f t e r  six weeks the nine sheep had consumed both blocks. The recom- 
mended consumption i s  about 1/4 pound per day iot a sheep which i s  
about what they a t e  - or 66 pounds i n  42 days. 

With t h i s  part icular  feed there i s  a tendancy t o  overeat with 
harmful e f fec ts  (Enterotoxemia); therefore, the blocks were weighed 
twice per week. The block used was named Moor Mann'e, and i t s  manu- 
facturer  a t  Quincy, I l l i n o i s ,  s t a t e s  tha t  it is not a complete feed but 
a concentrate, and must be fed with pasture and/or roughage. 

No more losses have occurred whether because of the green 
feed o r -t h e  addition of the concentrate. 

A t  the beginning of the spring lambing season t h i s  year there 
were three adult  rams, three adult  ewes, and three lambs or yearlings. 
On March 23 two more lambs were born t o  the  two ewes which had lambs 
l a s t  year. We think the other ewe has, or  w i l l  have, a lamb soon. Ob- 

-- - - 

s ervat50ns of the sheep canilsu'al ly  be- made-without going-into-t hep-- - - 
- 

pasture by using binoculars. 

Continuous predator control by a f u l l  time trapper has netted 
one mountain lion, 19 coyotes, four bobcats, and 42 gray fox i n  the 
past 12 months. Several mountain l ion  roamed through the Black Gap 
Area but were not caught. Twelve of the big cats  were caught by Fish 
and Wildlife Service trappers within for ty miles of the area. Frequent 
inspection of the seven-foot net fence is made and fresh bat ter ies  in-  
s t a l l ed  for  the e l e c t r i c  fence every two weeks. This hot wire i s  a t -  
tached t o  the top of the  regular fence. No predators have ever k i l l ed  
any of the brood sheep nor has any sign been found i n  the enclosure. 
I n  t h i s  respect we have indeed been fortunate. 

I n  summary, we now have produced f ive  lambs and have a t o t a l  
of 11 sheep. We now know that  sheep w i l l  reproduce i n  our enclosure 
and tha t  ra i s ing  them i s  a much more sat isfying experience than trap-  
ping them. ' 



BLACKGAP AREA 

BIGHORN SHEEP PASTURE 

Poisonous Plants: 

Conyza canadensis 
Conyza couiteri 
Solaarmr eleaguifolium 
Baileya multiraidata 
Agave lechaguilla 
Psilostrophe tagentina 
Gutierrezia microcephala 
Bicotina trigonophylla 
Notholaena sinuata var. cochensis 
Centaurinm calcosum 

Grasses: 

Cynodon dactylon 
Tridens albescens 
Tridens pulchellus 
Tridens pilosua 
Tridens nrutica 
Sorghum halapense 
Trichachne californica 
Pappophrum bicolor 
Setaria leucopila 
Sporobolus cryptandrus 
Bouteloua ramosa 
Boutelma curtipendula 
Panicmu hallii 
Heteropogon contortus 
Muhlenbergia porterii 

Forbs : - 
Dichondra argentea 
Iresine heterophylla 
Sida physocalyx 
Ap lopappus spinulosus 
Dyssodia pentachaeta 
Euphorbia albomarginata 
Euphorbia antisyphilitica 
Melapodium leucanthum 
Penstemon harvardi 
Houstonia angustifolia 
Hymenoxys scaposa var, linearis 

Forbs: (Cont'd) - 
Siphonoglossa pilosella 
CastilIeja integra 
Chrysactina mexicana 
Hoffmanseggia jamesii 
Simsia calva 
Linu'sl aristatum 
Lesquerella fendleria 
Nama hispidurn 
Paronchia sessilflora 
Evolvulus alsinoides 
Croton fruiticulosus 
Cassia bauhinioides 

Woody: 

Berberis trifoliolata 
Aloysia ligustrina 
Prosopic juliflora 
Parthenium incanum 
Acacia constricts 
Acaciagreaii- - - 

Zizyphus obtusifolia 
Parlieria angustifolia 
Selloa glutinosa 
Leucophy 1 lum minus 
Dasy lirion leuophy 1 lum 
Leucaena retusa 
Larrea Tridentata 
Jatropha spathulata 
Viguiera stenoloba 
Fallugia parodora 
Fauquiera splendens 
Ephedra triturca 
Kameria grayii 
Tecoma stans 
Diospyros texana 
Opuntia leptocaulis 
Echinocactus horizonthalionas 
Echinocactus scheerii 
Echinocactus triglochidiatus 
Buddleia marrubiifolia 

(Compiled by Tom Allen, Marfa Experiment Station, Marfa, Texas) 
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BIGHORN SHEEP TRANSPLANTS AT THE HART MOSTNTAIN 

. . NATIONAL I9WTELX)PE REFUGE 

0. V, B&ing, Wildlife Management Biologist 
U., S. Fish & Wildlife Service 

Lakeview, Oregon 

Introduction: - - - - -- -- . 

Since the nat ive California Bighorn Sheep (Ovis canadensis 
califo+nfana)-were exterminated o n  Hart Mountain, i n  Southeastern 
Oregon, around t h e  turn of the  century, two transplants have been made 
i n  attempts: t o  re- establish the Bighorn sheep i n  tha t  area. The pur- 
pose of t h i s  paper is t o  b r i e f ly  cover t h e  h i s to r i ca l  aspects of Big- 
horn sheep i n  the .a rea ,  t o  b r i e f ly  discuss the two transplants,  and t o  
s t i l l  more b r i e f l y  review and summarize the  en t i r e  Bighorn picture  i n  
Southern Oregon, 

The mater ia l  used i n  this paper came largely f r an  the f i l e s  
of the Hart Hountain Nattonal Antelope Refuge and the  Oregon Game Com- 
mission. The da ta  i n  Figure 1 was furnished by M r .  Frank Crogan, 
D i s t r i c t  Agent, Oregon Game Commission. The wholehearted cooperation 
of the  Oregon Game C o d s s i o n  and the Refuge, which made this paper 
possible, i s  grea t ly  and deeply appreciated. 

My own par t  i n  the t ransplants  has been a minor one i n  tha t  I 
did not pa r t i c ipa t e  u n t i l  the Oregon Game Commission transplant of 1954, 

- -----vwheeP- made - a r e p o r t o n  the eco log ica l  aspects-of -the-proposeUighorn- -- 

pasture s i t e  f o r  the Bureau of Sports Fisher ies  & Wildlife. Since then 
my a c t i v i t y  has been tha t  of keeping a weather eye on the  Bighorn t o  
prevent harrassment by a curious public and t o  cooperate with the 
Oregon Game C ~ s s i o n  on any phase of Bighorn study or  management 
where my help was needed o r  desired. This relationship has been a 
friendly and in te res t ing  one, making it possible for  me t o  r e t a in  my 
t i t l e  of "Government sheepherder.". 

Description of Area: 

The Hart Mountain National Antelope Refuge was established i n  
1936 t o  provide protection t o  the fast-dwindling herds of antelope tha t  
many biologis t ,  na tura l i s t s ,  and interested individuals a t  t ha t  time 
f e l t  were faced with extinction, The 240,000 acres within the refuge 
were withdrawn from public lands o r  purchased from private  owners. 
This refuge and the Charles Sheldon National Antelope Refuge and Range 
i n  nearby Nevada contain a p o r t i o n  of the  winter and summer ranges of 
the antelope, and provide a sui table  area for study and management. 

Hart Mountain, which borders the west boundary of the Hart 
Mountain Refuge, i s  a massive volcanic block fau l t  mountain r i s ing  from 
the surrounding valleys and plains t o  an a l t i tude  of 8,020 f ee t  above 
sea level. The west s ide  of the mountain i s  precipitous, ascending 
abruptly from the f loor  of Warner Valley i n  a ser ies  of rugged c l i f f s ,  
steep slopes and knife- like ridges. The face of the canyon is  cut by 
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severa l  steep,  rugged canyons. The ea s t  s i de  of the mountain, a s  i s  
t yp i ca l  of block f a u l t  mountains, r i s e s  gently from the level  p la in  
west of Catlow Valley and Guano Valley, 

The mountain proper is  well watered with many springs,  and 
the  l i f e  zones extend frpm the  hot semi-desert of the  Upper Sonoran t o  
t he  cool Canadian Zone i n  i ts sheltered canyons. Precipi ta t ion a t  the  
Refuge Headquarters has averaged 10.5 inches fo r  a 13-year period, with 
most of t he  prec ip i ta t ion  coming a s  snow during the winter. The head- 
quar ters ,  however, i s  i n  a r a i n  shadow, and greater  p rec ip i ta t ion  i s  
found south of t ha t  point  and a l so  on t he  higher portions of the  moun- 
t a i n  t ha t  i s  Bighorn hab i t a t ,  

The Bighorn hab i t a t  on the mountain contains numerous springs, 
seeps and streams, and the  vegetation i s  qu i te  similar t o  typ ica l  Great 
Basin f l o r a  and is abundant due t o  the t e r r a i n  t ha t  has r e s t r i c t e d  
l ivestock use. 

His tor ical :  

Information gathered from journals of explorers, f u r  trappers, 
personal interviews, and other  sources by Vernon Bailey and recorded i n  
h i s  publication, "Mammals and Life Zones of Oregon," covers most of the  
mater ia l  known of the  h i s t o r i c a l  background of the  Bighorn sheep i n  
Southeast e rn  Oregon. 

The Cal i fornia  Bighorn Sheep, a l so  known a s  the  rimrock sheep 
- --- or- lava - b e d s - - B i g h o r n - - a p p e a r s  -once- been a _conrmon-r-es-identpf _- - 

most of t he  canyons, bu t tes ,  small mountains and lava beds eas t  of the  
Cascade Range i n  Oregon, with t he  exception of the  high mountain a rea  
i n  t h e  northeast  corner of t he  s t a t e ,  where the  Rocky Muuntain Bighorn 
Sheep (OPis canadensis canadensis) was once a common resident.  

The Cal i fornia  Bighorn Sheep held up i n  large numbers over 
I t s  vas t  range i n  Oregon u n t i l  about 1885, when the great  decline s e t  
in .  The last stronghold of t he  sub-species appears t o  have been the  
Steens Mountains and Hart Mollntain, about 65 a i r l i n e  miles t o  the  west 
of t h e  Steens. On the  old maps of the  area,  Hart Mountain i s  cal led 
the Warner Mountains. Bailey records statements of old timers i n  t he  
Hart Mountain area  t h a t  ind ica te  the Bighorn were once a s  abundant a s  
t h e  antelope, and tha t  i n  1890 a party of surveyors on Hart Mountain 
used Bighorn for  camp meat. The l a s t  record of Bighorn sheep on Hart 
Mountain was about 1912, and 1911 was t he  l a s t  record f o r  the  Steens 
Mountains, 

O f  i n t e r e s t  a r e  the  s to r i e s  to ld  by the ear ly  Indians of 
hunting Bighorn on horseback when they were i n  the  sagebrush valleys 
crossing from one mountain t o  another. Early Pahutes Indians claimed 
the  Bighorn i n  the Steens Mountains migrated i n  winter west t o  Warner 
Valley and Summer Lake, and eas t  of the  Steens t o  the grea t  Alvord 
Playa. From old horn fragments picked up i n  recent years, we have a l so  
been able t o  deduct a movement from the  Steens South i n t o  t h e  connect- 
ing Pueblo Mountains, then west i n to  McGee Mountain, Big Spring Table 
and the  Hell Creek breaks i n  Nevada, which are now on the  Sheldon 
Antelope Refuge and Range. 



It borders on the i ron ica l  t ha t  the s t a t e  from which came the 
type species col lected and named by Douglas i n  1826 should be one of 
the f i r s t  areas  i n  which the animal became ex t inc t .  

Causes of Decline: 

Hunting, denuded ranges, disease and winter k i l l  have been 
advanced by the old timers a s  reasons f o r  the decline and extermination 
of the  Cal i fornia  Bighorn Sheep i n  Oregon. Vernon Bailey i s  rather  em- 
phat ic  i n  placing the blame on scabies t ha t  the wild sheep contracted 
£ran t h e i r  danest ic  brethren. Bailey a l s o  s ta ted tha t  on good range 
the  wild ewes w i l l  o f ten  r;ise twins, so  he may be a s  amiss i n  h i s  
f i r s t  statement as he i s  i n  h i s  l a s t  one. 

Regardless of cause o r  causes, we can assume, without too 
much f e a r  of contradiction,  t h a t  the coming of the white man marked the 
beginning of t h e  end f o r  the two types of Bighorn sheep i n  Oregon. 
E i ther  d i r e c t l y  o r  ind i rec t ly  he destroyed tha t  great  na tura l  resource 
i n  Oregon ju s t  a s  he destroyed the heath hen, the passenger pigeon, the 
buffalo,  and other species of w i ld l i f e  on h i s  march from t h e  Atlantic 
t o  the  Pacif ic .  

Restoration: The 1939 Transplant. 

It was  a quarter of a century a f t e r  the last Bighorn was re-  
ported i n  t he  Hart Mountain country t h a t  man began t o  f o s t e r  the idea 
of replacing them i n  t h e i r  former habi ta t .  Early i n  1936 W. 0. 
Harriman, the  Supervisor of the  Fremont National Forest with headquar- 
-t ers-at-iakevi-ewrOregon-,-s o 1d-hisrdea -0 *Bighorn-res t o ra t  ion-on-Har t- 

Mountain t o  a group of sportsmen i n  Lakeview. Burt K. Snyder, presi-  
dent of the group, appointed M r .  Harriman as chairman of a committee t o  
inves t iga te  t he  poss ib i l i t y  of obtaining Bighorn sheep f o r  re lease  on 
Hart Mountain. 

Harriman soon aroused the i n t e r e s t s  of Stanley G. Jewett, 
b io log i s t  with t he  old Biological Survey i n  Portland, and D r .  I r a  N. 
Gabrielson, the  Chief. The only avai lable  Bighorn avai lable  from 
Federal sources a t  t ha t  time was a herd a t  the National Bison Range i n  
Montana, where frequent poaching and other  causes had necessitated 
placing them i n  an 800-acre pasture near the center of the  Bison Range. 
This herd of Rocky Mountain Bighorn were not thr iving well  and had a 
heavy incident of pas ture l la  pneumonia among the animals, so the de- 
c i s ion  was made t o  move them t o  the Hart Mountain Antelope Refuge where 
ecological  conditions appeared t o  be more ideal ,  and it was hoped tha t  
the  Bighorn would show improvement i n  heal th  and numbers. 

On September 26, 1939, 23 Rocky Mountain Bighorn sheep were 
released a t  the  mouth of Hart Canyon on the west s ide  of Hart Mountain. 
The sheep had been brought from the National Bison Range i n  a f l a t -  
bottom truck covered with a tarp.  Par t i t ions  had been made so that  the 
sheep were divided i n t o  small groups t o  avoid trampling and pi l ing up. 
They survived the  t r i p  i n  good condition. 

The his tory of the 1939 transplant i s  one of disappointments. 



I n  poor f l e s h  and poor health, f i ve  of t he  Bighorn died soon a f t e r  
being released. Not long afterward a ram died i n  a pothole of water i n  
Warner Valley. The sheep were prone t o  wander i n to  the val ley bottom 
and t o  roam over extended areas so t h a t  keeping accurate watch and r e-  
cords of t h e i r  numbers and a c t i v i t i e s  became an acute problem. Repro- 
duction appeared low. One record of a golden eagle k i l l i n g  a lamb was 
made. The sheep were observed t o  continue coughing a f t e r  t h e i r  release, 
so  pas ture l la  pneumonia may havexontinued t o  take a t o l l  a s  it had i n  
'cicmtana. 

As  the  sheep decreased i n  numbers they became separated from 
each other and wandered over larger  areas .  One old ewe spent two 
v in te rs  with domestic c a t t l e  i n  Warner Valley. A ram and a ewe were 
reported i n  t h e  v i c i n i t y  of Poison Creek, below Abert Rim, about 20 
miles t o  the  w e s t  of Hart Mountain. 

In  1943 e f f o r t s  were made t o  ge t  two addit ional rams and two 
ewes t o  add new l i f e  and numbers t o  t h e  dwindling herd. Again i n  1945 
e f f o r t s  were made t o  obtain addi t ional  animals from the Desert Game 
Range i n  Southern Nevada, but World War I1 curta i led t h i s  attempt. 
The l a s t  wr i t t en  report  of t h i s  t ransp lan t  i s  of a lone Bighorn ram on 
Poison Creek i n  1947, It is  assumed t h a t  the  herd o f f i c i a l l y  ceased t o  
exist soon a f t e r  that .  

Nothing remains of t h i s  t ransp lan t  but an occasional Bighorn 
sku l l  found on Hart Mountain and the mater ia l  i n  the  refuge f i l e s  
gathered during the  project. These f i l e s  a r e  of i n t e r e s t  to.anyone 
concerned with Bighorn sheep, recording f ac tua l  data on food habi ts ,  

-- ppp 

breeding, lambing, pre-n,--di sease , and other factors. Unf or tuna te l7  
t he  mater ia l  i s  too  bulky t o  include i n  t h i s  paper. 

The f a i l u r e  of t h i s  t ransplant  should not be layed t o  plan- 
ning or  management. Qualified veter inar ians  and other observers of the 
sheep were of t h e  opinion tha t  the  majority of them would have died 
from poor heal th  even i f  they had remained i n  Montana. W e  may be prone 
t o  c r i t i c i z e  the  transplanting of unhealthy animals, but as they ap- 
peared doomed i n  t h e i r  Montana environment, there  was a poss ib i l i ty ,  
however remote, t h a t  i n  a more favorable habi ta t  they may have sutrvived 
and increased. Unfortunately they did not. 

P laming: The 1954 Transplant . 
I n  1950 the  Oregon Game Commission entered negotiations with 

Dr .  James Hatter of the Bri t ish  Columbia Game Department regarding the  
poss ib i l i t y  of obtaining California Bighorn sheep for  transplanting t o  
Southern Oregon. Correspondence was car r ied  on regarding d e t a i l s  u n t i l  
1953. 

I n  1952 interested -individuals  a l so  began action t o  r e s to re  
Bighorn sheep t o  the Hart Mountain rimrocks, I n  April of t h a t  year, 
Francis Lambert of Portland, Oregon wrote the  Secretary of the  In t e r io r  
regarding the  obtaining of Nelson Bighorn sheep (Ovis canadensis 
nelsoni) from the Desert Game Range i n  Nevada fo r  transplanting on Hart 
Mountain. He w a s  assured by the Secretary tha t  i f  he could obtain the 



cooperation of the Oregon Game Commission and the  Nevada Fish and Game 
Commission, the Department of I n t e r i o r  would cooperate fu l ly  on such a 
project  . 

I n  July 1952, Mr, Lambert addressed 370 members of the Order 
of t h e  Antelope a t  t h e i r  annual meeting on Hart Mountain and obtained 
many o f f e r s  t o  a s s i s t  on a Bighorn transplant t o  the  mountain. This 
received considerable a t t en t ion  i n  the newspapers of the  s t a t e ,  who 
were probably unaware of the preliminary negotietiolzs the= ~_?ndervq ~ q i t h  

B r i t i s h  Columbia by the Oregon Game Commission. A s  the  plans of the 
Game Commission assumed more d e f i n i t e  p o s s i b i l i t i e s  of fulf i l lment ,  i t  
appears t h a t  the  plans of Mr. Lambert were abandoned, 

The Oregon Game C d s s f o n  plans passed the l e t t e r  writ ing 
stage i n  September, 1953. A t  t h a t  time three  sites were considered f o r  
a Bighorn transplant.  They were the w e e  Reservoir perimeter, the  
Steens Mountains, and the Harb Mountain Antelope Refuge. The Refuge 
was se lec ted  on the bas i s  of a favorable s i t e  f o r  a holding pasture, 
harrassment from deer hunters would be limited, and access t o  the  area 
i s  somewhat controlled. The Department of I n t e r i o r  favored the project, 
and a memorandum of understanding was drawn up between the two agencies. 
The Bart  Mountain Refuge Bighorn pasture was t o  be primarily a reservoir 
of breeding stock, with surplus animals being used t o  re-stock other 
Bighorn habi ta t .  

I n  November 1953, personnel of t he  Oregon Game Commission 
made a t r i p  t o  the  Jack Moon Ranch, 26 m i l e s  west of W i l l i a m s  Lake i n  
B r i t i s h  Columbia. A t rap  s i t e  was located and construction d e t a i l s  

---were-di-s cussed,-In-December-of - the same- yearyCommia-s imiE-Frank- 
But ler  of Br i t i sh  Columbia sent  an o f f i c i a l  l e t t e r  t o  the  Oregon Game 
Commission, offering t o  furnish 25 Cal i fornia  Bighorn Sheep, with t rap-  
ping and transportation cos t s  t o  be paid f o r  by the  Oregon Game 
C ~ s s i o n ,  

The project  was moving rapidly now. I n  January 1954, Pittman- 
Robertson Project NO. W - 44 - D - 1 was prepared tha t  would make 
Federal  money available under the Federal Aid t o  Wildlife Restoration 
Act. Robert U. Mace was t o  be the  project  leader and A, V. Meyers the 
coordinator. This project  was approved by Director Ph i l  Schneider on 
March 3, 1954. Under t h i s  project  the  Federal Aid Branch of the  Bureau 
of Sports  Fisheries and Wildlife was t o  furnish $17,359.44 of Pittman- 
Robertson money and the Oregon Game Commission was t o  furnish $5,786.48 
t o  complete the estimated $23,145.92 needed t o  bufld the  holding pas- 
t u r e  f o r  t he  Bighorn a t  H a r t  Mountain Refuge. It i s  my understanding 
t h a t  t h e  wages of Norman Minnick, A s s t o  Project  Leader, and the cost of 
trapping and transporting the Bighorn were a l so  paid by the Game 
Canrmission. - 

I n  February 1954, I was detai led from the Desert Game Range 
i n  Nevada t o  the Hart Mountaln Refuge by the  Bureau of Sports Fisheries 
and Wild l i fe  t o  examine the Juniper Canyon s i t e  tha t  had been selected 
by t h e  Oregon Game Commission as the  place f o r  the  Bighorn pasture. 
This pasture  was t o  embrace s l i g h t l y  over 600 acres of rough, broken 
t e r r a i n  on the west s ide  of the  mountain. My report  on the ecology of 



t h i s  a rea  was favorable i n  respect t o  fac tors  necessary t o  insure ade- 
quate, su i t ab l e  habi ta t  f o r  Bighorn sheep. Soon afterward a temporary 
holding pasture of approximately 34 acres was s t a r t ed  i n  Juniper Canyon 
by M r .  Minnick. This was completed i n  July.  

I n  the  meantime the Oregon Game Commission was busy clearing 
t h e  way f o r  bringing Bighorn sheep from Canada i n t o  the United States.  
Clearance with customs were necessary t o  allow the Bighorn t o  enter  
duty f ree ,  Arrangements were made f o r  a veter inar ian t o  examine the 
animnis i n  Canada t o  a sce r t a in  t h a t  they were healthy. A c e r t i f i c a t e  
from the  U. S. Council i n  Canada was needed, and other d e t a i l s  of t h i s  
p a r t  of t h e  project  kept cropping up u n t i l  the  Bighorn were over the 
border. 

Trapping and Transportation: 

By October 1954, the  t r a p  a t  t h e  Jack Moon Ranch was com- 
pleted and being baited with s a l t ,  hay, da i ry  feed, sheep p e l l e t s ,  
cabbage, and other enticements. By November most green feed on the  
range was dry, and the  Bighorn began t o  show more in t e r e s t  in the lu res  
within t he  trap. The raw cabbage appeared t o  be a favor i te  of the  
animals. 

The t r ipping mechanisms on the two gates were fixed t o  drop 
when a b l a s t i ng  machine set of f  dynamite caps tha t  severed a small rope 
holding the  gates open a t  both ends of the  trap. Both gates were de- 
vised t o  drop simultaneously, The b las t ing  machine was located 600 
yards from the trap. Snow fence wings were a l so  ins ta l led  t o  guide the  
sheep i n t o  tk_tra~-_.- - 

Approximately 100 Bighorn sheep were ranging i n  the  v i c in i ty  
of the  t r ap ,  and on November 4 Br i t i sh  Columbia game biologis t  Lawson 
Sugden dropped the  gates on 28 Bighorn sheep. The Oregon Game Com- 
mission was no t i f ied  the same day, and personnel l e f t  t ha t  evening with 
a one-ton GMC f la tbed t ruck with a double deck rack. The double deck 
rack allowed 40 inches of headroom on each leve l  and proved t o  be ade- 
quate f o r  the  purpose, 

A t  11 a.m, on November 6 ,  personnel o f  the two game depart-  
ments commenced loading the  Bighorn, A number were loaded by driving 
them i n t o  a V-shaped wing along the ins ide  of the fence and handling 
them t o  t he  truck, about 50 f e e t  away, where they were loaded and ear  
tagged, Rams refused t o  en te r  the  wing and,were roped. I n  the pro- 
cess of loading, three Bighorn broke t h e i r  necks i n  the t rap fence or  
died of exhaustion and probably shock, Of the 25 Bighorn loaded f ive  
died before the truck returned t o  Williams Lake, 26 miles from the t r a p  
s i t e .  

The loss  of e igh t  animals cas t s  no re f lec t ion  on the person- 
n e l  involved, as trapping and transporting Bighorn sheep was largely a 
new experience t o  a l l  of them, Trapping losses have accompanied most 
of our t ransplant ing e f fo r t s  i n  many areas with species of big game,so 
i s  not new o r  unknown. We a r e  aware i n  t h i s  audience tha t  Bighorn 
sheep a r e  prone t o  t h i s  type of loss  from exhaustion and shock. 



I n  evaluat ing the  experience,  personnel of t h e  Oregon Game 
Commission were of t h e  opinion t h a t  f u t u r e  losses  could be reduced o r  
e l iminated  by bui ld ing a smal l  board c o r r a l  along t h e  fence i n s i d e  the  
t r a p  and herding the  animals i n t o  i t  before attempting t o  load, They 
f e l t  t h i s  would reduce i n j u r y  and exhaustion, I n  1950 and 1961 they 
did  use  t h i s  method of captur ing Bighorn within t h e  Hart Mountain pas- 
t u r e  and t r anspor ted  11 t o  t h e  Steens Mountains without t rapping or  
t r a n s p o r t a t i o n  loss .  They a l s o  recommended t h a t  t h e  rams be handled 
f i r s t ,  as they were t h e  most nervous and excited t h e  o the r  animals, 
Speed i n  handling and loading was considered very e s s e n t i a l ,  My ex- 
perimental  t rapping and t r a n s p o r t i n g  of Bighorn at Desert Game Range 
almost a decade ago prornpted m e  t o  make s imi la r  conclusions a t  t h a t  
t i m e .  Recommendations on t r a n s p o r t a t i o n  given by t h e  Oregon Game Com- 
mission included adequate v e n t i l a t i o n ,  with two-inch spaces between t h e  
boards on t h e  t ruck,  and keeping t h e  animals on t h e i r  f e e t  u n t i l  t h e i r  
r e s p i r a t i o n  r a t e  returned t o  normal. 

The t ruck  l e f t  Williams,Lake a t  6 p.m. on November 6 and ar- 
rived,.  w i t h  very few stops. enroute,  a t  Hart Mountain Refuge a t  1:30 p .i. 
on November 8, .. The sheep survived t h e  36-hour t r i p  from t h e  t r a p  s i te  
t o  Hart Mountain i n  very good condi t ion , . s tanding when t h e  t ruck  was on 
rough roads  and d o h  when t h e  road was smooth, They were d o c i l e  enroute, 
but r a p i d l y  became wild and unapproachable when re leased,  The animals 
r e leased  we.re c l a s s i f i e d  a s  one 6-year-old ram, t h r e e  6-year-old ewes, 
t h r e e  5-year-old ewes, four  4-year-old ewes, two 3-year-old ewes, f i v e  
ewe lambs, and two ram lambs, 

* .' 

Fence ~ c n s t k c t i o n :  . 

The const ruct ion of a 34-acre temporary holding pas ture  f o r  
t h e  Bighorn a t  Hart Mountain has  been mentioned. Construction d e t a i l s  
of t h i s  f ence  are similar t o  those  of t h e  l a rge r  fence, s o  w i l l  not be 
discussed.  The purpose of t h e  small  pas tu re  was t o  hold t h e  Bighorn 
u n t i l  t h e  l a r g e r  pas ture  could be constructed,  

-Construction of t h e  l a r g e  pas ture  fence was s t a r t e d  i n  March 
1955, and completed i n  July, A t o t a l  of 4.65 miles of Rzrt  ~ o u n t a i n ,  
enclos ing approximately 626 a c r e s ,  The work w a s  contracted,  cost ing 
$14,676.32. H a t e r i a l s  and i n c i d e n t a l  costs--amounted t o  $8,396,99 f o r  
a t o t a l  of $23,073.31. The l a r g e  fence  w a s  located s o  t h a t  t h e  smaller  
enclosure  would be i n s i d e  along t h e  w e s t  fencel ine  and could be used i n  
connection with f u t u r e  t rapping a c t i v i t i e s  within the  l a rge  pasture. 

.. Spec i f i ca t ions  on t h e  l a r g e  pas ture  fence c a l l e d  f o r  11-foot 
t r e a t e d  cedar o r  juniper pos ts  t o  be s e t  one rod a p a r t  with rock jacks 
as  needed. Postholes were t o  be approximately 3- feet  deep, Ti/o ~ i d t h s  
of woven wire were spec i f i ed ,  with t h e  bottom width 47 inclies high and 
the  top width 32 inches high. One s t rand  of barbwire was required a t  
the  bottom end two s t rands  a t  t h e  top ,  giving a t o t a l  height  of 8 f e e t .  
Wire.used was t y p i c a l  heavy gauge hog wire. 

L i f e  His tory  Notes - Supplemental Feeding: 

From t h e  time t h e  Bighorn were placed i n  the  34-acre temporary 



holding pasture u n t i l  they were released i n t o  the 626-acre pasture on 
July 26, 1955, they were given supplemental r a t i ons .o f  sheep cubes, 
good grade a l f a l f a ,  hay, and s a l t .  The sheep cubes and hay were fed 
dai ly ,  and took pressure off the  natural  forage within the holding pas- 
ture.  The sheep thrived on t h i s  type of supplemental food and were i n  
very good f l e sh  when released i n t o  the larger  pasture. No damage was 
done t o  the na tu ra l  ground cover within the holding pasture t h a t  aver- 
aged less  than two acres per sheep fo r  the approximate e igh t  months they 
were i n  there. 

. . 

Lambing: 
. . . <. . .. . 

Host o r  a l l  of the mature ewes brought t o  Hart Mountain w e r e  
bred before leaving Br i t i sh  Columbia. On April  10, 1955,.the f i r s t  
lamb was obaerved i n  the  small holding pasture.. Lambing continued-over 
a three-week period,  and eight  lambs were born t o  t he  12 ewes c l a s s i-  
f i ed  as mature: . The following year the  lambs began t o  appear about two 
weeks l a t e r  than i n  1955, and the lambing pa t te rn  has been f a i r l y  re-  : 

, . .  gular s ince then. . . 
. . . . . , .. . .  . . 

The a b i l i t y  of animals t o  adjust  the  oestrual  cycle and the  
subsequent p a r t u r i t i o n  season when moved t o  environments d i f f e r en t  than 
t h a t  they were ra i sed  i n  and established an oes t rua l  cycle i n  has been 
demonstrated many times. This i s  probably Nature's way of assuring tha t  
the  offspring are born a t  a period favorable t o  survival. 

... 

Domestic ewes bred i n  England and shipped t o  Australia,  where 
-- the  seasons are reversed, lambed in 'win te r  the f i r s t  y s ,  but from 

then on gave b i r t h  t o  lambs i n  the  Australian spring, Similar changes 
have been noted with North American wild sheep a t  t h e  San Diego Zoo and 
other areas. . . ' ' 

. .  . . - . . 

Mortality: 

During t h e  period 1954 - 1961 there were known losses  of 
four lambs, four ewes ,  and three rams fo r  a t o t a l  of 11 Bighorn. 
Probable causes of these mor ta l i t i es  have been established i n - s i x  in-  
stances. One lamb died of an inverted in t e s t i ne  and axio'ther lamb died 
of a steptococcus in fec t ion  of the  navel cord. One ewe died of a broken 
neck when she rammed the  fence, and another carcass of a ewe was found 
with a lamb f e t u s  inside. She might have died during par tur i t ion ,  One 
ram was found caught by the horns i n  the large pasture fence as he was 
apparently attempting t o  re turn ins ide  from the outside. One ram sku l l  
was examined t h a t  showed deter iorat ion of the bone covering one pa r t  of 
the  brain. This could be a t t r ibu ted  t o  a tumor or  Gid bladder worm 

. - . , Parasites: 

Examination of feca l  samples while the  Bighorn were in '  the 
mall holding pasture  showed evidence of i n t e s t i n a l  round worm ova. 
Effor ts  were made t.o t r e a t  the  sheep with phenothiazine capsules, but 
due. to  the wildness of the  animals it was abandoned a f t e r  t r ea t ing  one 
yearling. . 



Shock: 
P 

A l l  of us who have handled Bighorn sheep know how 8usceptib.le 
they arc t o  shockj Rams appear t o  be especiaL'Ly so, -Jzirh young lambs 
rhe l ea s t  affected,  Iluring the trapping operstions a t  the Iiert el our^- 
t a i n  pastore i n  Nweuber 1960, one ram got caught i n  the fence, fought 
the  fence, fought the  t rappers ,  fought the  t ruck,  fought a . l anb  placed 
i n  with it, fought s t i c k s  poked i n  the truck, and remained i n  an angry 
be l l i ge ren t  mood u n t i l  released an hour o r  80 a f t e r  capture. As t h i s  
waa the breeding season, t h a t  may-have had something t o  do with t h i s  
ind iv idua l ' s  apparent immunity t o  shock of any s o r t ,  We might look f o r  
t h i s  i n  our work t o  a sce r t a in  i f  the breeding urge has any e f f ec t  on 
lessening the  shock tendency, 

Movements After ~ e i e a s e s :  

Releases of Bighorn sheep have been made from the Hart Moun- 
t a i n  pasture t o  Hart Mountain and t o  the  Steens Mountains, 65 a i r l i n e  
miles eas t  of Hart Mountain. Movement records obtained by Mr, Grogan 
on t h e  H a r t  Mountain re leases  a re  as follows: 

3 rams - 30 miles south of Hart Mountain pasture, 
1 ram - 30 m i l e s  e a s t  of the  Hart Mountain pasture a t  

Beatty Butte,  
2 ewes - 40 miles south of pasture i n  Long Valley, Nevada. 
2 rams - 50 miles south of pasture a t  Dismal Swamp, Warner 

Mountains 
6 rams - 60 miles south of pasture  i n  F t ,  Bidwell area,  

Warner-Mountains: 

Of the four Bighorn sheep released i n  the  Steens Mountains i n  
November, two ewes and a lamb were seen near the  Alvord Ranch, below 
the  re lease  point ,  

~eg 'arding the  Hart Mountain re leases ,  the  rams seem to  be 
doing most of the extracurricular.trave1ing; however, they have not 
been seen far a f i e ld  during the  breeding season and probably returned 
t o  '1:c.e~. ::xntain at t h a t  time, Our own experiences have shown tha t  i t  
i;s not uncommon f o r  rams t o  move over considerable distances on the  
dese r t ,  even from mountain range to  mountain range, during' portions of 
t he  year. 

Resume Of The Protect:  

It i s  my opinion tha t  the Oregon Game Canmission i s  t o  be 
commended f o r  a well-planned and well-executed program of Bighorn res-  
to ra t ion  t h a t  has the appearance of an unqualified succeaa,- The data  
i n  Table 1 indicates  t ha t  the  Bighorn from Br i t i sh  Columbia have made a 
sa t i s f ac to ry  adjustment a t  Hart Mountain and have made a sa t i s fac tory  
increase i n  numbers with limited losses during the 1954 - 1961 period, 
The increase has been su f f i c i en t  t o  allow establishment of the Bighorn 
outs ide the  pasture on Hart Mountain and the  beginning of transplanting 
operations t o  another former favored Bighorn habi ta t ,  the Steens Moun- 
t a i n s ,  This has taken place during a period of s l i gh t ly  more than s i x  
years  . 





The grand total of numbers for March 1961 is 70-plus Bighorn. 
This figure accounts only for known animals recorded during infrequent 
intervals and does not take into consideration normal increases for 
1958 and 1959 outside the Bighorn pasture at Hart Mountain, I have dis- 
cussed population increases with Mr. Grogan, who has had the closest 
contact with the Bighorn, and it is our opinion that an estimated in- 
crease from 20 to 90 Bighorn sheep is not out of line. 

More complete information could have been acquired had someone 
been detailed full time to the Bighorn from the time of their release 
inside the pasture in 1954. It is doubtful, however, if the additional 
information obtained would outweigh the added expense, from a manage- 
ment standpoint; Game Commission and Refuge personnel all have a per- 
sonal interest in this Bighorn project and have devoted enough time to 
it to detect fence line breaks, count Bighorn, note forage conditions 
inside the pasture, find mortalities, check lambing, and other factors 
necessary to an understanding of the progress of the project, 

When we examine the age classes of the animals released into 
the Bighorn pasture in 1954, we can assume that there will soon be a 
loss of aged.animals in greater proportions than in the past. The 4, 
5 and 6-year-old age classes in 1954 will now be past their prime and 
starting into old age. This is a normal loss to be expected, and after 
they axe gone there should be a period of less loss due to age until 
the new generation of animals reared at Hart ~oun'tain enter the same 
advanced age class, 

If additional infoanation is desired beyond what I have given 
----on-the-19-39-and-19 54ktransp l;antsrit-can-be-acquir ed-by-wri-ting-~he 

Refuge Manager, Sheldon-Hart Mountain Refuges, Lakev~ew, Oregon, or the 
Oregon Game Canmission, Portland, Oregon, 



VEGETATION ZONES OF THE TERRITORY OF 
BAJA CALIFORNIA IN RELATION TO WILD LIFE 

(Trans lat ion) 

Gaston Guzman, Jr., Department of Botany 
School of Natural Biological Sciences 

I n  the months of January and February of 1958, the  author had 
the opportunity of studying the  biological  conditions of lower Baja 
California. He  par t ic ipated i n  the  Geographical & Biological explor- 
a t ion  tha t  was organized by The Mexican Society of Geograph and S t a t i s -  
t i c s  under the  d i rec t ion  of the  Geographer, Angel Bassols Batalla.  The 
r e su l t s  of t h a t  exploration were published a t  the  end of the  same year. 
(2) That which i s  presented here i s  a concrete study of the  d i s t r ibu-  
t i o n  of twenty-four species of mammals i n  t he  vegetation zones, analyz- 
ing the ecological  conditions. 

Thanks i s  given t o  t he  Biologis ts  Jose Angela Davila Cardenas 
and Ticul Alvarez f o r  t h e i r  ass is tance i n  ident i fying the wi ld l i f e  
mater ia l  under consideration. 

Biot ic  Zones: 

Because of i t s  g rea t  length, narrowness, orography, and orien- 
ta t ion ,  the  peninsula of Baja Cal i fornia  presents special  biological  
conditions which help t o  dis t inguish it. The endemic study t r u l y  re-  
flects-these-condi-ti-om,-Orographi-ca-1-lyrBaj a-Ca-llfornka-ks-transect ed-- 
by a mountain range tha t  divides it i n t o  two watersheds; the  Pac i f ic  
Ocean and the Cal i fornia  Gulf, both slopes having d i f fe ren t  ecological  
conditions. The former gradually slopes t o  t he  sea with wide plains;  
the  latter i n  cont ras t ,  i s  abrupt because of the  nearness of the sea t o  
t h e  mountain range, The extreme south of the  peninsula, because of i t s  
location, presents t rop ica l  shading (neotropical  zone) tha t  contrasts 
it with the dryness of t he  r e s t  of the  t e r r i t o r y  (neo a r t i c  zone). 
Finally the  regions of more than 1,500 meters above sea leve l  over the 
mountains i s  characterized by a moderate, wooded, humid climate. 

I n  conclusion, one can say tha t  the  t e r r i t o ry  of Baja Califor- 
n i a  has the  following f i v e  b i o t i c  zones: 

1. &r id  zone of the  Pac i f ic  
2. Arrid zone of the  Cal i fornia  Gulf 
3, Arrid zone of the Mountain Range 
4. Tropical zone of the extreme south 
5. Moderate humid wooded zone of the  regions of 

more than 1,500 meters above sea level. 

Based on the study of the  f l o ra ,  we have been able t o  form 
sub-zones tha t  correspond exactly with the  above named vegetation zones 
being much b e t t e r  ecologically characterized. The d is t r ibu t ion  of 
wi ld l i fe ,  especial ly  the mammals ,  agrees with the sub-zones. 



Vegetat ion Zones: 

There has been considered seven vegeta t ion zones. They are:  
(1) 'Viscaino Desert (2) Magdalena Desert (3) Gulf Desert (4) Centra l  
Desert  (5) Tropical  deciduous f o r e s t  (6) Evergreen Oak f o r e s t  (7) Pine- 
oak f o r e s t .  The f i r s t  two correspond t o  t h e  "Arrid zone of the  Pacific," 
t h e  t h i r d  t o  t h e  Arrid zone of t h e  Gulf,  the  four th  t o  t h e  "Arrid zone 
of t h e  Mountain Range," t h e  f i f t h  t o  the  "Tropical zone of t h e  extreme 
South," and t h e  l a s t  two t o  t h e  "Moderate humid wooded zone," 

The study of t h e  f l o r a  is based i n  g r e a t  p a r t  on t h e  work 
c a r t e r  ( 3 , 4 )  ,' Goldman (5) , Johnston (6) , Shreeve (10) , and t h e  obser-  ' 

va t ions  and co l l ec t ions  of t h e  author (2). I n  Table No. 1 the .  d i s t r i -  
but ion of t h e  s i x t y  flower maps s tud ied  has been placed a f t e r  t h e  seven 
vege ta t ion  zones. 

Viscaino and Magdalena d e s e r t s  a r e  characterized by sandy 
p l a i n s  and mists; t h e  latter caused by humid winds combing t h e  P a c i f i c  
Ocean, thus favoring t h e  development of numerous epiphytes, such as 
l ichens  (Ramalina R e t i c u l a t a  on t h e  Viscaino Desert and Rocella T ic to rea  
on t h e  Magdalena) and bromeliaceae ( T i l l a n d i s i a  Recurvata) . 

The Central  and Gulf Deserts  present  uneven orography. The 
f i r s t  i s  character ized by t h e  rocky areas  of volcanic  orig5.n and i t  i s  
ty . - ica l  of t h e  western p a r t  of t h e  mountain range. The second i s  fo r-  
med by t h e  s h o r t  e a s t e r n  water shed. Both lack t h e  m i s t  and f o r  t h a t  
reason they don ' t  have epiphytes. The dry  condit ions a r e  more marked 
i n  t h e  C e n t r a l  Desert than i n  t h e  Gulf. 

The t r o p i c a l  deciduous f o r e s t  i s  confined t o  t h e  extreme south 
t e r r i t o r y  (Cape Region) and extends toward t h e  nor th  behind t h e  mountain 
range t o  p a r a l l e l  27. I t s  vegeta t ion is very s i m i l a r  t o  t h a t  which ex- 
ists  on t h e  coas ts  of Sinaloa ,  Nayarit and Ja l i sco .  

The evergreen oak f o r e s t  and t h e  pine-oak f o r e s t s  a r e  confined 
t o   he h i g h  p a r t s  of t h e  mountain range, e spec ia l ly  t o  the  S i e r r a s  o f  
La Laguna and t h e  Giganta, a t  an a l t i t u d e  of 1,500 Meters above s e a  
level .  It is notable t h a t  t h e  pine-oak f o r e s t  exists only i n  t h e  S i e r r a  
of La Laguna. 

Mammal Species Considered - Ecology and Dis t r ibut ion:  

Of a l l  the  fauna of Baja Ca l i fo rn ia  only twenty-four species  
of m a m m a l s  have been considered. A l l  of them were observed i n  t h e  f i e l d  
and some were col lec ted .  The taxonomical and ecological  s tud ies  a r e  
based on t h e  work of Alvarez (1) , Leopold (8), and Martin and- a s soc ia tes  
(9) 

The twenty-four species  s tudied belong t o  t h e  genera; h i s ,  
a n t i l o c a p r a ,  Odocoileua, Lynx, F e l i s ,  Canis, Vulpes, Urocyon, Bassari- 
scus Sp i loga le ,  Taxidea, Dasypus, S i lv i l agus ,  Lepus, Perognathus, -9 

Dipodomys, Peromyscus, and Neotoma. I n  Table No. 2 they a r e  noted 
according t o  the  d i s t r i b u t i o n  t h a t  follows the  seven vegetat ion zones, 
speci fy ing t h e  abundance o r  s c a r c i t y  of the  same, 



The f i r s t  nine genera are ,  from the cinegetic point of view, 
the most important. O f  these, the f i r s t  s i x  are  becoming extinct due 
t o  man, but t h i s  i s n ' t  t rue  of the Canis, Vulpes, and Urocyon that  seem 
favored by the  anthropogenetic conditions. According t o  ecology there 
can be formed four types of habi tats  which are: (1) Plains (Viscaino 
and Magdalena Deserts); (2) Rocky Mountain areas (Central and Gulf 
Deserts); (3) Wooded Tropical areas (Tropical deciduous forest)  and (4) 
Moderate wooded areas (Evergreen oak and Siara-~ak  faresta). In the 
plains ,  species of the following genera are  common: Antilocapra, Canis, 
Vulpes , Urocyon, Bassariscus , Dasypus , S p i l o ~ a l e ,  Silvilagus , Lepus, 
Perognathus, Dipodomys, and Peromyscus. I n  the Rocky Mountain areas 
you find Ovis, Fel is ,  Spilogale, Lepus and Aeotoma. I n  the Tropical 
Forests Odocoileus, Fe l i s ,  Bassariscus, Dasypus, Taxidea and Peromyscus. 
Final ly  i n  the  Temperate Forests you find Ovis, Fel is ,  Bassariscus, 
Perognathus, and Neotoma, 

Fran the point of view of numbers of species and of individ- 
u a l  animals (qual i ta t ive appreciation), the a r r i d  zones and the t ropica l  
zones a r e  the best (see tab le  No. 2 and the map of the vegetation zones& 
The number of species now exis t ing i n  each vegetation zones are  noted 
on the map, having the following relat ion;  Biscaino Desert, 15 species; 
Magdalena Desert, 17 species; Gulf Desert, 13 species; Central Desert, 
15 species; Tropical Deciduous Forest, 13 species; Evergreen Oak Forest, 
5 species; and Pine-Oak Forest, 3 species. 

The-di-s tri-but ion-of--24-species-of-manrmals-in~he-vegetati-on- 
zones of Lower California i s  discussed. F i r s t  the b io t i c  zones are  
analysed and related t o  the seven vegetation zones proposed and d i s t r i -  
bution of 60 species of flowering plants i n  the zones a re  writ ten down 
(Table No. 1). 

The 24 species of mannuah are  studied br ie f ly  i n  re la t ion  with 
the  f lora ,  t he i r  ecoldgy and d is t r ibut ion  (Table No. 2) -(they belong t o  
the  following genera: Ovis , Antilocapra, Odocoileus, Lynx, Fel i s  , 
Canis, Vulpes, Urocyon, Bassariscus, Spilogale, Taxidea, Dasypus, S i l -  - 
vilagus, Lepus, Perognathus, Dipodoanys, Peromyscus,and Neotoma. 

A map with the vegetation zones with the number of the species 
of mallals studied i s  enclosed. The number obtained were: Vizcaino 
Desert, 15 species; Magdalena Desert, 17 species; Desert of the Gulf, 
13 species; Central Desert, 15 species; Tropical deciduous fores t ,  13 
species; Oak Forest, 5 species and Pine-oak Forest, 3 species. 
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DISTHIHUCION DE LAS ESYECIES DE MAMIFEROS CONSIDERADAS, E 

Ovis  ~ a n a d e n s i s , ~ ~ b o r e g o  s i l v e s t r e "  - 
A n t i l o c a p r a  americana,  "berrendo" 

Odocoi leus  hemionus, "venado bura"  

Lynx r u f u s ,  "ga to  mont6s" 

F e l i s  conco lor ,  t t l ebn"  

F e l i s  onca ,  " t i g r i l l o "  

Canis  l a t r a n s ,  t 'coyote" 

Vulpes m a c r o t i s ,  " z o r r a "  

Urocyon c i n e r e o a r ~ e n t e u s ,  " z o r r a  g r i s "  

B a s s a r i s c u s  a s t u t u s ,  "cacomix t le"  

S p i l o ~ a l e  ~ r a c i l i s ,  " Z o r r i l l o "  

Taxidea t axus*  t l t l a l c o y o t e "  

Dasypus novemcinctus,  " a rmadi l lo"  

S i l v i l a a u s  auduboni ,  "conejo"  

Lepus c a l i f o r n i c u s ,  " l i e b r e "  

Yerop.nathus b a i l e g i  ex t imus ,  " r a t d n  d e  abazones"  

P e r o ~ n a t h u a  a r e n a r i u e  arnbimus,  t ' ra t6n de aba.zonesU 

Yerognathus a r e n a r i u s  a l b u s ,  " r a t b n  de  abazones" 

Perognathua sp imatus  p e n i n s u l a e ,  " r a t b n  esp inoso"  

Dipodomgs merr iami  b r u n n s i s ,  "rata canguro" 

Peromgscus eremicufs E, " r a t b n  de  campo" 

Yeromyscus m a n i c u l a t u s  m a r g a r i t a e ,  " r a t b n  de  campo" 

Neotoma l e p i d a  r a v i d a ,  "rata d e  cam$oN 

Neotoma l e p i d a  p r e t l o s a ,  "rata de  campo" 
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METHODS OF EXAMINING BIGHORN SHEEP FOR PARASITES 

Rex W. Allen 
Animal Disease and Pa ra s i t e  Research Division 
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University Park, New Mexico 

Buechner (1960) and Honess and Winter (1956) l i s t e d  34 species 
of pa r a s i t e s  as  having been recorded fram Bighorn sheep. These para- 
sites a r e  l i s t e d  i n  t he  accompanying t ab l e ,  which shows t h e i r  sc ien t i f i c  
and common names and t h e i r  locations on o r  i n  the host  animal. Seven 
of these  paras i t es  a r e  arthropods, which a r e  found on t h e  skin  or  i n  the 
nasal  cavity.  The remaining 27 species  a r e  in te rna l  paras i tes .  Thir- 
teen of these  a r e  roundworms, f i v e  a r e  tapeworms, e ight  a r e  protozoa, 
and one i s  of uncer ta in  c l a s s i f i c a t i on ,  Although t h i s  information i s  
valuable, we s t i l l  have a long way t o  go before we know everything we 
need t o  know about the  paras i t es  of t h i s  host.  We s t i l l  need more in-  
f ormation. about geographical d i s t r i b u t i o n  of t h e  various species of 
paras i t es ,  t h e i r  incidence i n  d i f f e r e n t  herds of Bighorn sheep, the  
conditions under which they a r e  ab le  t o  maintafn themselves i n  t h i s  
host ,  and t h e  extent  t o  which they cause pa ra s i t i c  disease,  

Signif icant  addit ions t o  our present knowledge can be made by 
increasing the amount of co l lec t ing  t h a t  i s  done fo r  d iagnost ic  purposes 
i n  t h e  f i e l d .  The purpose of t h i s  paper is  t o  out l ine  methods t ha t  may 
be he lpfu l  t o  those who a r e  i n t e r e s t ed  i n  t h i s  endeavor. There a r e  
essentiXrly two major phases o f t 5 i S  procedure: (1)--ThnserVafion 
and co l lec t ion  of specimens i n  t h e  f i e l d ,  and (2) the  examination of 
the  specimens and diagnosis of t he  condit ion and t h e  i den t i f i c a t i on  of 
the  pa ra s i t e s  i n  t h e  laboratory. The f i r s t  phase can be carr ied out by 
any layman having a b i t  of cur ios i ty  and with only a very small amount 
of equipment and a general knowledge of t h e  gross appearance of the  
organs of a normal healthy animal, The second phase requires  spec ia l  
t r a in ing  and equipment usual ly  not ava i lab le  t o  t h e  average f i e l d  
worker. 

Sane information about p a r a s i t i c  infect ions  i n  these animals 
can be obtained f r m  examining f e c a l  specimens, Gross examinations of 
the  f r e s h  feces may sometimes revea l  cha rac t e r i s t i c  segments of adult  
tapeworms, ~ f i c r s s ~ o ~ i  c examinations of f eca l  p e l l e t s  i n  the  laboratory 
provide information a b m t  the kinds and numbers of wow eggs and coc- 
c i d i a l  oocysts being gassed by the  donor animal. The information so  
obtained i s  useful  only i n  revealing t he  presence of mature paras i tes  
t ha t  produced t he  reproductive e l m e n t s  found i n  the  feces. It does 
not t e l l  u s  anything about the  nunber of immature paras i t es  or about 
those not l iv ing i n  the  digest ive  o r  respfra tory systems of the  host, 
To ob ta in  t he  best r e s u l t s  from such an examination, the  f eca l  speci-  
mens should be col lected when f resh ly  passed, I f  they cannot be exam- 
ined immediately they should be kept on i c e  or  i n  a r e f r i ge r a to r  u n t i l  
they can be prepared fo r  laboratory examination, This i s  done by mix- 
ing t he  feces w i t h  various solut ions  fo r  the  purpose of separating the 
eggs f r m  t h e  f eca l  material so t h a t  they can be seen, iden t i f i ed ,  and 



counted ; The prepared s?ecimens rrc tllcn examined v ~ i t t i  the microsr,ope . 
Although i t  i s  necessary t o  examine f r e s h  feces  for  eggs of the  para- 
sires present  i n  t h e  g a s t r o i n t e s t i n a l  t r a c t ,  l i v i n g  lung~~orm larvac  have 
been recovered frcn feca l  specimens t h a t  were sub j e c t ~ d  t o  d r y i n g  f o r  
many months.  

We can g e t  our most r e l i a b l e  information abcut p a r a s i t i c  con- 
d i t i o n s  by examining a f r e s h l y  k i l l e d  animal, and by properly preserv-  
ing  the  blood samples, p a r a s i t e s ,  and a f fec ted  t i s s u e s  tha t  are removed 
from i t .  P rec i se  d iagnosis  of t h e  condi t ion  and of the p a r a s i t e s  en-  
countered i n  t h e  znimal can only be made i f  t h e  collected specimens have 
not been allowed t o  d e t e r i o r a t e ,  The order i n  which the  various examin- 
a t i o n s  should be made i s  as follows: Blood smears should be taken 
promptly a f t e r  t h e  animal d i e s  s o  t h a t  the  blood c e l l s  do not  lose  t h e  
c h a r a c t e r i s t i c s  they had i n  t h e  l i v i n g  animal. Only clean s l i d e s  should 
be used. One of t h e  g r e a t e s t  d i f f i c u l t i e s  i n  making s a t i s f a c t o r y  blood 
smears i s  t o  make t h e  f i l m  t h i n  enough, The tendency i s  t o  t r y  t o  put  
t o o  much blood on t h e  s l i d e ,  A drop of blood no more than two or  t h r e e  
mi l l ime te r s  i n  diameter w i l l  be s u f f i c i e n t  i f  spread on the  s l i d e ,  
Blood smears a r e  examined at  high magnif ica t ion f o r  the  presence of 
p a r a s i t e s  and t h e  smear must be t h i n  enough s o  t h a t  t h e  substage l i g h t -  
i n g  of t h e  microscope w i l l  pene t ra te  through t h e  f i lm of blood. It i s  
sometimes h e l p f u l  t o  have smears of pe r iphera l  blood as  d i s t i n c t  from 
h e a r t  blood, and a l s o  smears of t i s s u e s  o the r  than blood, such a s  bone 
marrow, spleen,  kidney, and l i v e r ,  Such smears should be allowed t o  dry 
thoroughly i n  t h e  s h o r t e s t  poss ib le  time, The s l i d e s ,  i f  a t  a l l  poss i-  
b l e ,  should then be immersed i n  abso lu te  methyl alcohol f o r  a  few minms,  
and again thoroughly d r ied ,  

- -  

A sample of blood may then be c o l l e c t e d  i n  a small v i a l  and 
saved f o r  s e r o l o g i c a l  tests such a s  t h a t  used t o  diagnose b r u c e l l o s i s ,  
The c e l l s  a r e  not  important i n  these  tests because only t h e  serum i s  
used,  but t h e  blood should not  be allowed t o  d e t e r i o r a t e  t o  any g r e a t  
degree,  Small v i a l s  of blood may be preserved by put t ing  them i n  an i c e  
ches t  o r  r e f r i g e r a t o r .  I f  t h i s  i s  not  f e a s i b l e ,  one o r  two drops of 
chloroform added t o  each v i a l  of blood w i l l  he lp  r e t a r d  decomposition, 

Although a r t e r i a l  worms ( f i l a r i i d s )  have not been reported 
from Bighorn sheep, these  p a r a s i t e s  should be looked f o r  i f  a t  a l l  poss i-  
b le .  According t o  Kemper (1957), t h e  sites of p red i l ec t ion  f o r  t h e  
a d u l t  a r t e r i a l  worms i n  domestic sheep are t h e  ca ro t id ,  i l i a c ,  and m e s -  
e n t e r i c  a r t e r i e s ;  they may a l s o  be found i n  t h e  h e a r t ,  The specimens 
measure from 6 t o  12 centimeters i n  length:  One of the most e f f e c t i v e  
and p r a c t i c a l  ways of examining f o r  these  p a r a s i t e s  i s  t o  cut  t h e  
animal ' s t h r o a t  and t o  s t r a i n  t h e  escaping blood through hardware c l o t h  
o r  ordinary window screen,  The worms a r e  separated from t h e  blood i n  
t h i s  manner and may be found on t h e  screen,  The ends of the  c a r o t i d  
a r t e r i e s  a r e  exposed when t h e  head of an animal i s  severed,  S t a r t i n g  
a t  these  ends, the  a r t e r i e s  should be s l i t  i n  both d i r e c t i o n s  and ex- 
amined f o r  worms, Domestic sheep t h a t  harbor a r t e r i a l  worms o f t e n  show 
extens ive  sk in  l e s i o n s  on t h e  head, but  a  s i m i l a r  condition has not  been 
observed i n  deer t h a t  harbor these p a r a s i t e s ,  

The next s t e p  i s  t o  scerch f o r  externc?2 parasites, The e n t i r e  



surface of the  body should be examined careful ly  fo r  t icks ,  mites, and 
l i c e .  Mites, l i ce ,  and young stages s f  t i cks  may be hard t o  f ind  be- 
cause of t h e i r  small s ize ,  but sometimes they produce lesions or  scabs 
which w i l l  iden t i fy  t h e i r  presence, By moving the palm of the hand and 
t h e  fingers gently over the  surface of the  skfn, one can often de tec t  
t i c k s  and/or lesions tha t  a r e  hidden under the  h a i r  coat. Examine the 
ins ide  of the ear  f o r  ear  t i cks ;  these may occur a t  such a depth i n  the  
t h e  ear  canal tha t  they can be discovered only by severing the ear  at 
i ts  base and examining the areas exposed by t h i s  procedure. 

External paras i tes  may be preserved i n  70 per cent e thy l  
alcohol o r  10 per cent formalin, Ticks may be preserved i n  the  dry 
s t a t e ,  but mites, l i c e ,  and head grubs a r e  bes t  placed i n  a l iquid pre- 
servative.  The surfaces of the  eye and under the  eye l ids  should be 
examined f o r  roundworms of the  genus Thelazia. Lwk for  enlarged joints, 
sk in  lesions, and other  pathological conditions which might occur on 
t h e  outside of the animal, I f  these a re  present,  col lect  and preserve 
samples of the  affected par ts ,  I f  feas ib le  open the  head with a saw, 
heavy knife,  o r  hand axe i n  such a way a s  t o  expose the nasal cav i t i e s  
and any head grubs which might be present, 

' 

The animal i s  now ready t o  be eviscerated. This i s  best  
accomplished by placing t h e  animal on i t s  back and-making 'an inc i s ion  
extending a l l  the  way froni the  an te r ior  end of the  neck t o  the anus. 
The sternum sh&ld be s p l i t  o r '  sawed i n  such a way tha t  the 'body cavity 
can be made t o  stand open, S ta r t ing  with the  an te r ior  ends of t he  
trachea &d the  esophagus, incis ions  should be made which wi l l  enable 
one t o  remove a l l  of the  v i scera  including the  rectum, After eviscer-  
a t ion ,  the  walls of the  pleural  and peritoneal cav i t ies  should be ex- 
amined f o r  adhesions and other  evidence of pathologic conditions. 
Large roundworms known as  abdominal worms may be present i n  the body 
cav i t i e s  and can be seen eas i ly  with the naked eye, Bladderworms may 
a l s o  be found f r e e  i n  the body cavity, but they a s  well as abdominal 
worms frequently adhere t o  t he  viscera,  

A convenient f i r s t  s t e p  i n  the examination of the viscera  i s  
t o  open the hear t  and look f o r  a r t e r i a l  worms f n  the'chambers and f o r  
tapeworm laorvae, which might be encysted i n  t he  wall  of the organ. The 
l a t t e r  may be no larger  than a grain of wheat. These same stages may 
occur i n  the  diaphragm and i n  the ske le ta l  muscles so  t h a t , i t  i s  w e l l  
t o  make several  incis ions  i n  these organs t o  ru l e  out the i r  presence. 

The lungs may be examined next, The surfaces should be care- 
f u l l y  examined f o r  s l i g h t l y  ra ised,  cir'cumscribed areas which may con-' 
t a i n  adults and larvae of lungwormso These areas a re  usually somewhat 
l i gh t e r  in color than normal lung t i s sue ,  Other species of lungworms - 
may occur only i n  t he  bronchial tubes; therefore,  these s t ructures  
should be s l i t  open and examined, Lungs should be examined for  ab- 
scesses and other a b n o ~ l f t i e s ,  The l i ve r  is  frequently the s i t e  of 
abnormalities a d  parasi tes ,  The super f ic ia l  b i l e  -ducts- should be 
opened and examined fo r  tapeworms and l ives  flukes. The l a t t e r  are  
leaf-shaped and dark brown in color. The two species of tapeworms tha t  
occur i n  the b i l e  ducts a l so  may be found i n  the duodenum adjacent t o  
t he  point where the common b i l e  duct empties i n to  the small in tes t ine .  



The .esophagus should be opened and the wall  examined fo r  
gu l l e t  woms; these .a rs  closely associated with the l i n ing  of the eso- 
phagus but are eas i ly  seen -xith the unaided eye. The renen, reticulum, 
and omqsum may ke,exmir;ed but sheep usuaily do not harbor parasites Ln 
these organs, 

, Several species of roundworns may be found i n  t he  abomasum 
aid i n  the small and large in tes t ines .  Since many of those a r e  micro- 
scopic i n  s i ze ,  i t  i s  best  t o  examine these organs where laboratory 
f a c i l i t i e s  a re  avai lable .  I n  prac t ice  the contents of the organs a r e  
emptied ou t ,  d i luted with water, and screened i n  such a way tha t  the 
paras i tes  a r e  recovered. Small paras i tes  a r e  searched f o r  with the aid 
of a microscope. Usually a sample of known volume i n  r e l a t i on  t o  tkje 
t o t a l  quanti ty i s  taken f o r  microscopic examination. In  t h i s  manner an 
estimate of the t o t a l  number or paras i tes  present can be made. The. 
walls of the  abmasutn and in t e s t i ne  a l so  must be examined careful ly  and 
any worms present included i n  the cclunt, 

A l l  worm paras i tes  may be preserved- i n  the  alcohol or  for-  
malin solut ions  used f o r  external paras i tes ,  but t h e i r  iden t i f ica t ions  
w i l l  be expedited i f  t he  solutions a r e  heated almost t o  the  boil ing 
point before being added t o  the worms. Blocks of t i s sues  for  h i s to-  
log ica l  s tud ies  a r e  bes t  preserved i n  Bouin's solut ion o r  i n  10 per cent 
fonnalin. It i s  highly desirable t o  l i m i t  the  s i z e  of each block t o  a 
maximum of one-half centimeter; t h i s  l imi ta t ion  promotes rapid penetra- 
t i on  of t he  t i s sues  by the  preservative. Also, i t  i s  helpful  t o  renew 
t he-pr-e ssrv_at ixe-at- i n  teema 1 s A x i n g t h e f . i r s t d a y o r  so  . Ordinary 
powdered borax a l so  i s  sa t i s fac tory  as  a preservative i f  used i n  suf- .  
f i c i e n t  quantity. 1t has the advantage of being convenient t o  carry., i n  
the f i e ld .  . Who.le sets. of viscera,  or  pa r t s .  thereof a y - . . b e  preserved 
for  . p , a ~ a ~ + , ~ ~ l o g i c a . l . .  e x k i n a t i o n  b y  f reezing,m?@dding. 10 . per rgnt 
f~naal%n.,:~,!.~he:.latter~ method should :be used only. 9s 4 l a s t  r e s o r t  be- 
cause,, f 0-lin- makes. t he ,  material  extremely h'atd. t o  handle.. ' . . . . . .. . < 

. . . . . .  2 . I . .  : . . - '  . . .  i . . . . , i  . . 
The f i n a l  s tep  i s  the i den t i f i ca t ion  of the various species 

.. of,worms,pres,ent,. This~:,must. be done by daperson t ra ined i n  parasitology, 
. . .  . . .  esiecially: ,  i n ,  helminthology . : .. . . . .  . : . . . . .  r , s . : 
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A LIST OF PARASITES RECORDED FROM BIGHORN SHEEP 

Scientific Name 

Oestrus ovis 
Dermacentor albipictus 
Dermacentor hunteri 
Dermacentor venustus 
Ot obius megnini 
Psoroptes equi 
Sarcoptes ovis 

Haemonchus contortus 
Ostertagia circumcincta 
Ostertagia occidentalis 
Ostertagia marshalli 
Pseudostertagia bullosa 
Nematodirus abnormalis 
Nematodirus spathiger 
Cooperia oncophora 
Oesophagostomum sp. 
Trichuris discolor 
Skrjabinema ovis 
Protostrongylus stilesi 
Protos trongylus rushi 

Cys t h e r  cus-tenukco-1-Its-- 
Moniezia benedeni 
Moniezia expansa 
Thysanosoma actinioides 

Wyominia tetoni 

Eimeria ah-sa-ta 
Eimeria arloingi 
Eimeria crandallis 
Eimeria faurei 
Eimeria granulosa 
Eimeria intricata 
Eimeria nina-1251-yakimovi 
Eimeria parva 

Common Name 

Head grub 
Winter tick ----------- 
~ ~ h o s e  ear tick 
Psoroptic mite 
Sarcoptic mite 

Large stomach worm 
Medium stomach worm 
Medium stomach worm 
Medium stomach worm ----------- 
Thread-necked wonn 
Thread-necked worm 
Cooperia 
Nodular worm 
Whipworm 
Pinworm 
Lungworm 
Lungworm 

-B-l-adderworm--- -- 
Broad tapeworm 
Broad tapeworm 
Fringed tapeworm 

Location 

Rocky Mountain Wood Tick Body surface 

Coccidium 
Coccidium 
Coccidium 
Coccidium 
Coccidium 
Coccidium 
Coccidium 
Coccidium 

Sarcocystis tenella Sarcosporidium 

Nasal cavity 
Body surface 
Body surface 

Ear 
Body surface 
Body surface 

Abomasum 
Abomasum 
Abomasum 
Aboma sum 
Abomasurn 
Small intestine 
Small intestine 
Small intestine 
Large intestine 
Large intestine 
Large intestine 
Bronchial tubes 
Lung parenchyma 

B ody-oadt-y- 
Small intestine 
Small intestine 
Bile ducts and 
duodenum . 

Bile ducts and 
duodenum 

Small intestine 
Small intestine 
Small intestine 
Small intestine 
Small intestine 
Small intestine 
Small intestine 
Small intestine 

Muscles 



HUNTING SEASONS I N  MEXICO 
(Trans la t ion)  

Jose Angel Davila Cardenas, Biologist 
General Hunting Administration 

Department of Wildlife Conservation 

1. Analysis of the  r e s u l t s  of a t o t a l  and permanent closed season on 
the  Bighorn Mountain Sheep and Berrendo i n  Mexico. 

The reasons f o r  es tabl ishing the  permanent closed season on 
Bighorn Mountain Sheep and the  Berrendo i n  Mexico a re  pr incipal ly  the 
excessive manner i n  which they were being hunted and t h e i r  eminent dan- 
ger  of extinction.  The punishments t h a t  should be imposed on the vio- 
l a t e r s  of t he  law a r e  established i n  t he  same declaration. 

Without question the ordinance was prudent and would have pro- 
duced the  desired r e s u l t s ,  t h a t  i s  t o  say the increase of the species 
i n  a few years, i f  i t  had been carr ied out with appropriate enforcemen

t

. 

It i s  conservatively calculated tha t  nearly one-hundred Big- 
horn sheep and Berrendo a r e  k i l l ed  anually on the Peninsula of Baha 
California and i n  t he  S t a t e  of Sonora, which r e su l t s  i n  approximately 
4,000 animals k i l l ed  i n  t he  l a s t  40 years. 

The law was violated and the undeniable proof of t h i s  i s  
s-e-_enin_t he-expens i_v_eetr~ophiesandcol lect ions-Q£-t he many hunters i n  ___ 

Mexico and other countries,  and i n  the  almost t o t a l  ext inct ion of the  
Berrendo i n  the  S t a t e  of Baja California. 

I had the  pleasure of attending the  fourth meeting of the 
Council i n  Las Cruces, New Mexico, U.S.A. i n  April of l a s t  year and 
found t h a t  s ince 1959 the au thor i t i es ,  being i n  t he i r  t h i rd  year of 
presiding, have granted only one permit f o r  the col lect ion of s c i en t i -  
f i c  specimens fo r  the  Museum of Natural History i n  Guadalajara, Jalisco. 

Due, among other things,  t o  the  r ickety budget under which 
t h e  Director General of hunting operates, i t  has been impossible t o  
make wi ld l i f e  surveys tha t  would permit the appropriate administration 
of hunting as  a renewable na tura l  resource. Thanks t o  the  negotiations 
made by the acting Under-Secretary of t he  Branch, i t  was possible l a s t  
year t o  make the  f i r s t  study of the Bighorn Mountain Sheep population 
i n  Lower California,  counting a l so  on the  economic help of the  Governor 
of t ha t  s t a t e .  

While the  Director General of Hunting i s  not making technical  
surveys i n  the  r e s t  of the  s t a t e s ,  the  closed season on these two 
species must continue. It i s  not so with the Mountain Sheep i n  the 
S t a t e  of Baja California which I judge a r e  much too susceptible t o  ex- 
cessive and uncontrollable hunting due t o  the  absolute lack of enforce- 
ment. This consequently causes the loss  of receipts  not collected by 
the  t reasury,  tha t  without doubt would have paid enough fo r  a r a t i ona l  
administration and t h e  rea l iza t ion  of w i ld l i f e  studies. 



The Mountain Sheep area on the  Peninsula extends t o  the  moun- 
t a in s ,  washes and canyons more or l ess  near the  coast of the Sea of 
Corte:; o r  Gulf of Cal i fornia  approximately between pa ra l l e l s  24.S0 and 
32.50.north l a t t i t ude .  

Based on the  study taken i n  Lower Cal i fornia ,  I am able  t o  
make t h e  following recommendations : 

l. Abolishment sf the  permanent closed season established 
fo r  t he  Mountain Sheep of Cimarron i n  t he  S t a t e  of Baja California,  but 
not s o  with the  r e r t  of the  country where the closed season should con- 
t inue u n t i l  technical  s tudies  a r e  made t h a t  might j u s t i f y  t h e i r  elimi- 
nation. This measure should remain conditioned on and guaranteed' by a 
body of w e l l  prepared and sa l a r i ed  game wardens, and with ample f a c i l i -  
ties t o  be  able  t o  enforce t h e  ordance. The closed season should a l so  
remain i n  e f f ec t  f o r  the Berrendo. 

2. A temporary closed hunting season on Mountain Shecp i n  
the a r ea  between Mexacali and San Felipe. 

Due to,  among other  reasons, t h e  acces s ib i l i t y  of the area,  
the i l l e g a l  slaughter of sheep takes place a t  a l l  sclsons of the  year. 
This presents  a c r i t i c a l  condition f o r  the  species, and i f  immediate 
act ion i s  not taken, they could be c l a s s i f i ed  i n  danger of extinction.  
This i s  due pr incipal ly  t o  t he  i m ~ l c t  of man. The conditions a r e  
favorable f o r  the re-establishment of a sheep population. With the  
assurance t h a t  the  temporary closed season is  properly observed, the 
area  could be opened t o  hunting again i n  a few years. 

3. The opening of a hunting season f o r  Mountain Sheep i n  
the  a r ea  cal led Arroya de Matoni and Cerro C a e l o  ,s ta te -of  Baja 
California.  .- 

A 

Due t o  the rugged and extensive t e r r i t o r y  tha t  comprises t h i s  
zone, i ts  unequaled feeding coudltions as habi ta t  f o r  the  sheep, and 
the d i r e c t  and ind i rec t  surveys already made of its existence, I have 
thought t h a t  t h i s  area  might support a hunting season, This would be 
conditioned upon the issuance of a limited number of permits fo r  mature 
male animals, on a s e t  date ,  and with the  guarantee of enforcement and 
absolute control  of guides and Big Game Hunters. 

4. Establishment of refuges f o r  Mountain Sheep i n  the zones 
known a s  "La Botica," "Sierra  de Las Animas,I1 and "~aredones," S t a t e  of 
Ba j a  Cal i fornia  and "Puerto Escondido ," South Terri tory.  

a. The "Botica" zone i s  canprised of t he  area bounded by 
the unncessible ;-?aks of the S ie r ra  de Calamajue. 
The extensive dry lagoons and the  Sea of Cortez. It 
remains prac t ica l ly  isolated and the only access t o  
it i s  by way of the sea,  which is  made a t  the Bay of 
San Luis Gonzaga and the Bay of Los Angeles. The en- 
forcement could be carr ied out with limited personnel 
el - .- -... , l i v e  i n  the  area i t s e l f ,  or by control of the 
major points of departure. 



S i e r r a  de Las Animas and Paredones-Extensive zones 
t h a t  include a - s e r i e s  of Mountain ranges divided by 
wide sandy plains.  The enforcement could be estab- 
lished a t  the bay of Los Angeles or  with two permanent 
posts a t  the  foo t  of the  S i e r r a  de Las Animas and 
another i n  the place called Paredones. 

Puerto Escondido-Combines exceptional conditions fo r  a 
na tura l  refuge. The western limits consist  of an im-  
portant  mountainous boundary. The only access i s  
through the  canyons of Tecomaja and Tabor i n  the  lower 
regions and higher up by way of t he  ranches called 
"El Peloteado," "La Higuera," and " El  Parral." The 
eas te rn  limits are small ranges of h i l l s  and on the 
north,  the  coast. To the  south a r e  found narrow p r i-  
vate entrances and exi ts .  Two Game wardens would 
s u f f i c e  t o  guarantee the  vigi lance and conservation 
of such an in t e r e s t i ng  area. 

Recananendation f o r  t he  Branch of Enforcement fo r  the 
Mauztain Sheep Zone of Sonora and the  Peninsula of 
Baja California.  

a. An extensive publ ic i ty  campaign carr ied out t o  give 
t h e  people an understanding of t h e  value of t he  wild- 
l i f e  a s  a renewable na tura l  resource and par t icu la r ly  
t h e  species such as the Bighorn Mountain sheep tha t  

-- -stand-in-danger-ofdi

g

appearing because of the  misuse 
by the  people themselves. The misuse such a s  the 
hunting of t he  females and the  lambs, the use of 
small arms tha t  only wound the  animal, the  commercial- 
i z ing  of the  meat, e tc .  A t  the  same time explain 
catagorical ly  t he  crime committed by the v io la tors  
and the punishments imposed by the Federal Hunting 
Laws. 

So l i c i t i ng  the collaboration of a l l  of the  authori-  
ties, c iv i l i an ,  mi l i t a ry  and federal  t o  t he  end tha t  
they might a s s i s t  the  General Hunting Board i n  t h e i r  
programs of administration and conservation of wild- 
l i f e  . 
Repeating the f i n a l  orders t o  the  au thor i t i es ,  c ivi-  
l i a n  and mi l i t a ry ,  s t a t e  laws as  w e l l  a s  federal ,  
t h a t  they cease from dispatching hunting licenses. 
Such authority should be exclusively under the Gen- 
e r a l  Hunting Administration by way of i t s  correspond- 
ing  offices.  

- 
Considering t h a t  the  Mountain Sheep zone i n  the  s t a t e  
of Sonora consis ts  approximately of the mountains s i t -  
uated t o  the north of Bahia Kino, from "Pico Johnson" 
t o  "Tinajas A l t a s ' '  i n  the southernmost extreme of the  
s t a t e  and considering tha t  the normal base of 



departure f o r  hunters,  res ident  aad foreign,  i s  gen- 
e ra l ly  the  c i t i e s  of Hermosillo, Bahia Kino, or from 
Sonoita and Nogales t o  Caborca, it i s  recommended 
tha t  permanent enforcement be established i n  Sahia 
Kino, Caborca, Puerto Libertad, and a mobile enforce- 
ment group -that  per iodical ly  patrols  t he  area.  

The.means of departure that .  t he  hunters, both resident 
and foreign:use,  i n  t h i s  grandiose and extens/ve ker- 
r i t o r y  a r e  most varied. Large areas a r e  accessible 
by land t r a v e l  such .as t he  a rea  between Mexicali and 
San Fel ipe tha t  have excel lent  asphalt  highways and 
loca l  roads o r  dry wash beds tha t  run i n t o  it. Other 
areas are only accessible  by sea a s  i n  the  area 
called ?'La Botical' leaving fro& chartered embarcations 
i n  t h e  Bays of San Louis Ganzaga-and Los Angeles. As 
occurs with the  "Mechudon and neighboring mountains, 
i n  the  South Ter r i to ry  i n  which the hunter generally 
departs from La Paz. Air t r ave l  i s  u t i l i z e d  i n  other 
cases. Numerous towns such a s  Santa- Rosalia, Loreto, 
Muleje, e tc .  have very good a i rpo r t s  and even guide 
service,  well versed i n  the  te r ra in .  

Permanent Ranger S ta t ions  a r e  recommended fo r  the 
Port of San Felipe,  Bay of San Louis Gonzaga and the 
Bay of Los Angeles and a mobile patrol  tha t  pa t ro l s  
per iodical ly  and a ids  the  f ixed posts. Thus, i n  re-  - 
l a t i on  t o  t he  S t a t e  and Terr i tory,  the  major points 

- 
o f T f  o r  cement wou l-dbTiKLaP%E-Loreto, and S X t a  
Rosalia. 
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ARIZONA BIGHCm SHEEP HUNT HIGHLIGHTS 

John J. Reed 
Di s t r i c t  Wildlife Manager 

Arizona'Game & Fish Department 

Arizona's ninth consecutive and th i rd  increased permit hunt 
was held from December 2-11. Eighty permits were issued t h i s  season, 
art increase of 15 aver the  year before, Two areas  were opened f o r  t h e  
first time, these being Arizona Game Management Units 39 and 40, with 
15 permits, and a portion of t he  Kofa Game Range, with f i ve  permits. 
(SeeMap.) Units l5 and 16 were combined f o r  t h i s  hunt as  they were i n  
1958 and the  t o t a l  number of permits decreased from 20 t o  15. A l l  o ther  
areas and permit mnnbers remained the  same a s  f o r  the  1959 hunt. 

Because of the  increase i n  areas  and number of permits, t he  
d e r  of checking s t a t i ons  was increased fram two t o  four. The new 
stations were i n  Gila Bend and Yuma, f a i r l y  c lose  t o  the  newly-opened 
areas. The.other two s ta t ions  were i n  Salome and Kingman,  a s  they had 
been i n  past  hunts, These checking s t a t i ons  a r e  used t o  gather hunt 
resul ts ,  biological  information, and, where t he  operator i s  famil iar  
with the area, help the hunter get  i n t o  sheep country. 

This year, f o r  the f i r s t  time, a r e s t r i c t i o n  was placed on 
nun-resident sheep hunters as  t o  t h e  number who could par t ic ipa te  each 
year. This was t o  be not  more than 102 of the  t o t a l  number of permits 
issued. 

A l l  80 hunters were i n  t h e -f i e l d  and 24 of them took trophies 
for a hunter success of 30%. This was .6% below the hunter success 
of last year and 10.8% below the nine-year average of 40.8%. 

Hunter success by area varied from zero, f o r  the  f i v e  hunters 
Flho hunted the  open portion of t he  Kofa Game Range, t o  53%, f o r  Unit 
39-40. A 1 1  of the  hunters i n  the  l a t t e r  area  hunted i n  Unit 39. No 
hunter went i n t o  U d t  40, which i s  an A i r  Force and Marine Aerial  Gun- 
n e ~ y  Range usually accessible only on weekends. 

Unit 15-16, where per cent of success has been above average 
daring the  three seasons i t  has been open, was 4.2% above the long-term 
average t h i s  year for  a 472 success. 

I n  U n i t  41-42, 1 3 b f  the  15 hunters took two sheep. This 
was one sheep less  than l a s t  year, when the  success was 20%. 

I n  Unit 44 ,  success was down t o  40% from 30% the year before,  
although four sheep were taken each year, the dif ference being made by 
two more hunters aho participated t h i s  year. 

U n i t  43b has been open f o r  a l l  nine seasons and fo r  the f i r s t  
s ix  was the  only area open. Twenty permits have been available each 
year. I n  1958 when the permits were a l so  good i n  Units 41 and 42, 15 
of the hunters hunted i n  43b. Per cent of success i n  s i x  of the nine 





hunts has been below average. This year the  success was 15%, which was 
109. above l a s t  year 's  5% success. Observation of sheep by hunters was 

.considerably greater  t h i s  year with 84 sheep s ight ings  by hunters. 
Twenty-one of these were lega l  rams and 14 of them had a f u l l  cu r l  
(Table 1). While there a re  so many var iables  t o  f igure  on these s ight-  
ings t ha t  they cannot be used f o r  management purposes, they can be com- 
pared a s  t o  number seen and hunter success from season t o  season (Table 
11). I . . 

After nine seasons, t h e  sheep population i n  t he ' a r ea  has re-  
mained r e l a t i v e l y  s tab le ,  according t o  information gathered on surveys. 

. . .  

The la rges t  trophy head t h i s  year measured 100-218 and the  
smallest  68-2/8, with ijn average of 90-3/8. Four sheep had horns with 
a basal  circumference -.greater than 15 inches and an outside of 34 inches 
o r  greater.  One of these had a spread of 23 inches. 

Weights of 14 field-dressed sheep ranged from 80 to,.140 
pounds, with an average of 117.2 pounds. This average weight was 
heavier by 3.2 pounds over last year. Only 14 of 20 sheep could be 
weighted t h i s  year while l a s t  year 16 out of 19 sheep taken were weighed 
and would present a more accurate  average weight of a l l  sheep taken. 

With expanded hunts and more personnel involved, hunter- and 
supervisory-wise, less accurate  de ta i led  information is  obtained. 
Arizona hunts have progressed beyond the  research stage, but we s t i l l  
don ' t  know a l l  t h a t  we should about management and the  ro l e  tha t  hunt- 
ing  plays i n  i t .  Arizona hunts have probably been on , the  conservative 
s i d m f  m d  over - a n  succes-s-ka-s-6eeenLgn-odr~nf t s v  
have had a good harvest f o r  th ree  seasons, and it w i l l  be i n t e r e s t i ng  
t o  f ind out i n  the  next two t o  th ree  years whether t h i s  remains so or  
follows the  pa t te rn  of Unit 43b and drops t o  some extent. 

There i s  s t i l l  room f o r  expansion i n  a r ea  and number of per- 
mits but I don' t  think a chance t o  gain useful  information should be 
sacr i f iced  t o  increase hunts and cut operating costs. 



BIGHORN SHEEP OBSERVED BY ALL HUNTERS, 1960 SEASON 

TABLE II 

TOTAL 
LEGAL RAMS 

15 

I7 

9 

1 

TOTAL 
WITH FULL CURL 

UNl T 

15-16 

39-40 

41-42 

43A 

. . .i .. UNIT 43B, 9 -YEAR SUMMARY 

TOTAL 
ILLEGAL 

TOTAL 
81 GHORN 

148 

71 

4 1 

3 

SHEEP 
OBSFRVFn 

1 - 

2 

3 

% O F  
SUCCESS 

6 

7 

8 

HUNT 

Jan. 9-18, 1953 
, . 

- Dec. 4-13, 1953 

Dec. 10-19, 1955 

9 

Total 

NO. OF 
HUNTERS 

YEAR AND DATES 

Dec. 6-15, 1957 

Nov. 21 -30, 1958 

Dec. 1-14, 1959 

SHEEP. 
TAKEN 

I 

20 

17 
> , 

20 

Dec. 2-11, 1960 

1 

20 

15 

20 

10 

!co - 
-- - 

12 

20 

171 

6 

5 

1 

50 

59 

62 

3 

58 

161 

95 

36 

30 

33.3 

5 

45 

15 84 



HUNTING RESULTS IN NEVADA 1960 

A 1  Jonez, D i s t r i c t  Supervisor 
Charleston D i s t r i c t  

Nevada Fish & Game Commission 

Nevada's e igh th  Bighorn sheep hunt was held i n  t h e  f a l l  
months of 1960 during t h e  period of November 26th t o  December i3th .  
 his y e a r ' s  hunt was comparable t o  those of t h e  last two years.  The 
season length  was t h e  same, as was t h e  number of tags ,  and t h e  a r e a  
hunted. 

Th i s  yea r  a l l  hunters  were required  t o  check i n  and out of 
t h e  hunt, and ve rba l  a s s i s t a n c e  was given when t h e  hunters checked in .  

Samples were co l l ec ted  i n  a l l  areas during t h e  hunt by giving 
the  hunters  prepared k i t s  t o  ca r ry  with them on t h e  hunt. 

Samples co l l ec ted  during t h e  hunt were: 

Stomach 25 
I 

Kidney 23 
T e s t i s  24 

These samples were requested by Herman Ogren, New Mexico Department of 
Game & Fish ,  and were s e n t  t o  him a f t e r  t h e  hunt. 

The average weight of 23 f i e l d  dressed Bighorn sheep was 110 
pounds. . . 

The average Boone & Crockett score  was  153 points ,  t h e  same 
a s  f o r  t h e  two years  pas t .  The l a r g e s t  head measured was 178-1/2" and 
t h e  smal les t  was  112-5/8", both animals having been k i l l e d  on t h e  Desert 
Game Range, Area B-2. 

As i n  t h e  pas t  years,  the hunt was  a cooperative one, with t h e  
Desert Game Range personnel  handling Areas B-1 and B-2, and t h e  Nevada 
Fish and Game personnel  handling Area B-3. 

Records and samples f o r  Area B-1 and B-2 were supplied by t h e  
Desert Game Range personnel. 

I n  1960 t h e r e  were 225 app l i ca t ions  f o r  the  80 tags  a v a i l a b l e ,  
a s  agains t  174 a p p l i c a t i o n s  f o r  80 t ags  i n  1959. 

A s  was s t a t e d  l a s t  year ,  a f a l l  hunt w i l l  r e s u l t  i n  approxi-  
mately a 30% t o  40% hunter  success. A s  can be seen from t h e  accompany- 
i n g  table ,  t h e  success was 35%- 

L i t e r a t u r e  Cited: 

Nevada Fish  & Game Cornmission Completion Reports on Bighorn Sheep R e-  
cords on Bighorn Sheep Hunts, U. S o  Fish  and Wildl i fe  Service ,  
Desert Game Range. 
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LEGAL ASPECTS OF BIGHORN SHEEP TRANSPORTATION 

L. J. Merovka 
Regional Supervisor of Management and Enforcement 

U o  S ,  Bureau of Sport Fisher ies  and Wildlife 

As a prelude t o  discussion of the  subject  tha t  has been ass ig-  
ned t o  m e ,  I should l i k e  t o  touch b r i e f l y  on some aspects of Bighorn 
sheep hunting, There a r e  several  species of North American big game 
mammals  which a re  commonly sought as trophies,  but perhaps none so as-  
siduously a s  the  Alaskan brown bear -and t h e  several  kinds of bighorn 
sheep, The ult imate of achievement i n  sheep hunting f o r  trophy purposes 
i s  t o  co l l ec t  good heads of d a l l ,  stone, Rocky Mountain, and deser t  
Bighorns. ~o t -many trophy hunters h a v e  achieved t h i s  goal. A man with 
enough time and money can get good d a l l ,  stone, and Rocky Mountain sheep 
heads without too much d i f f i c u l t y  other than the expenditure of a great  
dea l  of physical energy. These animals can be lawfully hunted i n  a 
number of places; good guide services  a r e  usually available,  and hunting 
permits a r e  not too d i f f i c u l t  t o  obtain. Horses a r e  used extensively i n  
connection with sheep hunting i n  the north,  and t h i s  i s  most helpful  t o  
the  hunter;  but deser t  sheep hunting is  qui te  another thing. I n  most 
circumstances it i s  an extremely rigorous undertaking. Jack O'Connor, 
a former res ident  of Southern Arizona who I think presently l ives  i n  
Idaho, i s  one of the most noted and experienced b ig  game hunters i n  the  
United States .  He had an a r t i c l e  on deser t  sheep hunting i n  the  May 
1960 i s sue  of Outdoor Life  magazine, i n  which he s ta ted  tha t  " the tough- 
e s t  hunting I have ever done has been f o r  deser t  Bighorn sheep, I n  

h u n  ting-other-typesso f - s hee~in-N~rth-Amer ica ,~hors.es~car~b~e~us~eLmu ch 
of t h e  t i m e  t o  take the hunter r i g h t  i n t o  ram countryo On a Wyoming 
hunt f o r  Rocky Mountain bighorns, a companion and I actual ly  camped on 
a pla teau a t  11,000 f e e t  and grazed our hobbled horses higher than the 
head of t he  canyon where I l a t e r  shot a ram, I n  the Yukon I once t i e d  
my horse,  took my r i f l e  out of the  scabbard, and walked a couple of hun- 
dred yards t o  the  point from which I shot a f i n e  trophy. But i n  Sonora, 
Mexico, where I have done my deser t  sheep hunting, i t  i s  a l l  foot work. 
Most of the  sheep mountafns a r e  so rough and rocky tha t  a horse couldn't 
ge t  50 f e e t  up the f i r s t  slope, Many of the  mountains a r e  vast  p i l e s  of 
so l id  rock, f u l l  of deep canyons, knife  sharp ridges, and precipitous 
drops. The mountains do not go very high, but they r i s e  sharply f r a n  
low country. Among the  toughest ranges-1-have ever hunted a re  the  Cu- 
babi Mountains south and somewhat ea s t  of Sonoyta, Sonora, The peak i s  
only 4,480 f e e t  above sea  level ,  but it  r i s e s  sharply from a plain  about 
1,200 f e e t  i n  elevation,  and when anyone climbs t o  the top and back i n  
one day, he knows he 's  been somewhere. 

The Cubabfs a r e  sol id  gran i te ,  much of i t  i s  worn as smooth 
as  g l a s s  by r a i n  and weather. The Pinfcates,  below the Arizona l i ne  i n  
Northwestern Sonora, are a se r i e s  of lava f i e ld s ,  volcanac c ra t e r s ,  and 
cinder cones. The highest of these,  Pinicate  Peak, i s  about 4,500 f ee t  
high, Cerro de l  Viejs,  a r  the  M~untain of the  Old Man, i s  weathered 
limestone so  sharp tha t  a few days on i t  w i l l  t e a r  the  soles  off the 
s t rongest  shoes. To me the  toughest mountains of a l l  a r e  those of de- 
composed grani te ,  so steep and unstable t h a t  every chunk of rock i s  



ready t o  r o l l .  A sheep hunter makes th ree  s teps  upward and s l i des  
down two .," 

Despite such tremendous obstacles  and the f a c t  t h a t  deser t  
Bighorn sheep hunting has been prohibited i n  Mexico f o r  a good many 
years, we s t i l l  have American c i t i zens  who defy the laws of our good 
neighbor and face up t o  the  rugged t o i l  of hunting these mountains i n  
order t o  draw a bead on a nice  Bighorn ram. Why do they do i t ?  W e l l  
I wess it's partly becscse some people heve a strerig urge to denon- 
s t r a t e  t h e i r  a b i l i t y  t o  achieve success i n  the  face of formidable ob- 
s t a c l e s  and pa r t l y  because deser t  sheep are so  highly prized as  trophy 
anima 1s . 

This brings m e  t o  t h e  subject  t h a t  has been assigned t o  me 
f o r  discussion, namely laws which govern the  in te rna t iona l  and i n t e r -  
s t a t e  t ransporta t ion of Bighorn sheep. It i s  qui te  generally known 
t h a t  t he re  i s  a t r ea ty  between the United S ta tes  and Mexico f o r  the  
protect ion of migratory birds ,  but comparatively few people a r e  aware 
of t he  f a c t  t h a t  t h i s  same.treaty contains provisions whereby the two 
contracting pa r t i e s  agreed not t o  permit the  t ransporta t ion over t h e  
American-Mexican border of pame mammals, dead or a l ive ,  which l i v e  i n  
t h e i r  respect ive countries,  or par ts  or  products of such animals, with- 
out a permit of authorization provided f o r  tha t  purpose by the  govern- 
ment of each country. There i s  a fu r the r  provision t h a t  i n  case such 
game mammals or  pa r t s  o r  products a r e  transported from one country t o  
the  other without the  required o f f i c i a l  authorization, they w i l l  be 
considered a s  contraband and treated accordingly, Current applicable 
regulations of the United S ta tes  government under provisions of the  

-- 
Migratory BiYdrTreaty Act, are  ~ r o l l o w s :  

_-- --- - 
5.1 Definit ion of game mammals. _,~-~ecies of game mammals 

under the  terms of t h e  convention between the  United S ta t e s  and the 
United Mexican S ta tes  f o r  the protection of migratory b i rds  and game 
mnmmnls, concluded February 7,  1936 (49 S ta t .  1311), include antelope, 
mountain sheep, deer, bear, peccary, squ i r r e l ,  rabbi t ,  and hare. 

5.2 Transportation of game mamhnals t o  and f r an  Mexico - (a) 
To Mexico. Game mammals, or  par t s  o r  products thereof, taken i n  and 
transported from a S ta te ,  Terri tory,  or  the  D i s t r i c t  of Columbia, may 
be transported t o  Mexico, i f  the importation thereof is not prohibited 
by law or regulation of that  country, upon presentation t o  the  col lec-  
t o r  of customs a t  the  port  of e x i t  of t h e  c e r t i f i c a t e  of an o f f i c i a l ,  
warden, or other  o f f i ce r  of the game department of such S ta t e ,  Ter r i-  
tory,  or  D i s t r i c t ,  t h a t  such game mammals, or par t s  or  products thereof 
which must be l i s t e d  i n  the c e r t i f i c a t e ,  were taken o r  acquired and a re  
being transported i n  compliance with t he  laws or regulations of such 
S ta te ,  Terr i tory,  or  Dis t r ic t .  

(b) Prom Mexico. Game m a m m a l s ,  dead o r  a l ive ,  t h e i r  pa r t s  
or  products, may be transported f r an  Mexico in to  the United S ta tes  i f  
accompanied by a Mexican export permit, and i f  a l i ve  by such permit 
as may be required under regulations of t he  Secretary of the  Treasury 
(19 CFR 12.26) r e l a t i ng  t o  the  t ransporta t ion of wild b i rds  and other 
animals under humane and heal thful  conditions: Provided, t ha t  t h e i r  



possession i n  any Sta te  or Territory or the Dis t r i c t  of Columbia, 
s h a l l  be subject t o  the laws of such State ,  Territory,  or Dis t r ic t .  

Another law applicable t o  the transportation of Bighorn sheep 
i s  the  old and well-known United States  Government s t a tu t e  usually re-  
ferred t o  as the  Lacey ~ c t .  It has been amended several times, most 
recent ly under da te  of September 2, 1960. Provisions thereof which are  
most pertinent t o  the purposes of my discussion a r e  as follows: 

43.  Transportation of wi ld l i fe  taken i n  violation of State ,  
National, o r  foreign laws; receipt ;  making f a l s e  records 

"Whoever delivers,  car r ies ,  transports,  ships, by any means 
whatever, or knowingly receives f o r  shipment, t o  or  from any State ,  
t e r r i t o r y ,  the  Dis t r i c t  of Columbia, the Camonwealth of Puerto Rico, 
any possession of the United States ,  or any foreign country, any wild 
mama1 or  bird of any kind, or the  dead body or  par ts  thereof, or the 
offspring or eggs therefrom, as the case may be, which was captured, 
k i l l ed ,  taken, purchased, sold, or otherwise possessed or transported 
i n  any manner contrary t o  any ~ c t  of Congress or  regulation issued 
pursuant thereto or contrary t o  the laws or  regulations of any State ,  
t e r r i t o r y ,  the  Dis t r i c t  of Columbia, the Camonwealth of Puerto Rico, 
possession of the United States,  or foreign country; or 

"Whoever receives, acquires, or purchases, knowingly, any 
such wild mammal or bird of any kind or the dead body or par ts  thereof, 
or  t h e  offspring or  eggs therefrom, which was so transported, delivered, 
carried, or shipped by any means whatsoever, as  aforesaid; or  

11 Whoever, having acquired any of the  foregoing properties 

which was so  transported, delivered, carried, or shipped by any means 
wb-ate~-a f oresai-dymakes-any-fa1 e- recordTi-a~count~labe-1-0 

ident i f ica t ion  thereof; or 
"Whoever imports from o r  exports t o  Mexico any game mammal, 

dead or  a l ive ,  or par ts  or products thereof, except under permit or 
authorization of the Secretary of the In t e r io r ,  i n  accordance with re-  
gulations issued by him and approved by the President-- 

"shal l  be fined not more than $500 or  imprisoned not more 
than six months, or both; and the  wild animals or birds,  or the dead 
bodies or  par t s  thereof, or the eggs of such birds ,  sha l l  be forfeited!' 

(June 25, 1948, ch. 645, 62 Stat .  687 .) 

Well now how do these laws work out under the t e s t  of prac- 
t i c a l  application? Let's consider the case of i l l e g a l  sheep hunting 
here i n  the S t a t e  of Sonora, Mexico, by United States  cit izens.  Des- 
p i t e  the  r igors  of sheep hunting down here tha t  I have already mention- 
ed, a goodly number of non-residents succeed i n  making k i l l s .  They 
a r e  then faced with the problem of ,ge t t ing  the prized heads and capes 
out of the country. Since these a re  contraband and Mexican export per- 
m i t s ,  therefore,  cannot be obtained, there i s  only one way t o  get them 
out and tha t  i s  by smuggling. There a re  people who are willing to  do 
t h i s  fo r  a price,  and I regret t o  say tha t  they are  a l l  too often suc- 
cessful  i n  t h e i r  effor ts .  In  recent years only one has been caught i n  
the act .  But a f t e r  a head and cape has been successfully smuggled in to  
the United States ,  the owner s t i l l  has the problem of dodging the law 
because he invariably wants h i s  prize trophy mounted, and by some taxi-  
dermist he can t r u s t  t o  do a real good job. Here i s  where the outlaw 



sheep hunter i s  presently most vulnerable t o  the long arm of the law. 
There a re  comparatively few taxidermists i n  the United States t o  whom 
discriminating sheep hunters w f l l  entrust  the  job of mounting the i r  
trophies. We know who these taxidermists are ,  and you w i l l  r eca l l  tha t  
there i s  a provision i n  the Lacey Act which makes it unlawful to  make 
any f a l s e  record, account, label,  o r  ident i f ica t ion  i n  respect t o  any 
wild bird or  mammal received by a consignee, Few taxidermists w i l l  
take a chance on get t ing i n  trouble through fa l s i f i ca t ion  of the i r  
records. 

Here i s  a rundown on a spec i f i c  case tha t  was handled through 
our Regional Office a t  Albuquerque, New Mexico several years ago. I 
noticed an ad i n  one of our national hunting and f ishing magazines 
which offered guide and ou t f i t t i ng  services f o r  hunting i n  Mexico. It 
had been placed by a resident of Southern Arizona and represented i n  
par t  t ha t  Mexi can permits were available for  sheep hunting. I had a x  
copy of the current Mexican game regulations, and they stated that  the 
hunting of "borrego ai lvestre"  or Bighorn sheep was permanently pro- 
hibited i n  tha t  country. I had not heard of any change i n  these re-  
gulations, but I had t o  be sure and s o  I had our Central Office make 
inquiry of the Mexican game o f f i c i a l s  i n  regard thereto. Back came a 
reply s t a t i n g  tha t  the  prohibition against sheep hunting i n  Mexico was 
s t i l l  i n  e f fec t .  We then launched in to  an extensive investigation of 
the a c t i v i t i e s  of the Arizona guide. The head and cape of a desert  
Bighorn k i l l e d  by one of h i s  c l ien ts  about 43 miles north of Kino Bay, 
Sonora, Mexico was seized by the U, S o  Customs Service a f t e r  being 
flown i n t o  Arizona i n  a plane that  had smuggled the specimen out of 
Hermosillo, Mexico. Then we made a thorough check of the  records of 
prominent ~axid iZEis  ts covering a p e r i o d ~ ? t h r e e  years, wh-fWfh~n~as--  
the s ta tu tory  l imitat ion fo r  i n i t i a t i o n  of Federal prosecutive action 
i n  most criminal cases, but which has since been increased t o  f ive  
pears. As a resu l t  of t h i s  ac t iv i ty  we o b d  information tha t  
eventually led t o  the location of 11 desert  sheep heads that  came from 
animals i l l e g a l l y  k i l l ed  i n  Sonora, Mexico. Only three  of them had 
been k i l l ed  by c l i en t s  of the  aforementioned guide, He was prosecuted 
and convicted i n  Federal court a t  Tucson, Arizona, and he then gave up 
guiding and ou t f i t t i ng  fo r  hunting i n  M&~co.  The three men he helped 
t o  get sheep d~wn there a l l  claimed tha t  they paid him $500 apiece f o r  
guide and ou t f i t t i ng  services and $100 each for  sheep hunting permits, 
but no such permits were ever i n  evidence. The hunters a l l  s tout ly 
contended tha t  they had acted i n  good f a i t h  and had been duped by the 
guide, but t h i s  was disproved i n  two of the cases and so  two heads were 
seized. In some of the other cases, the s ta tutory time for  i n i t i a t i o n  
of legal  proceedings had already expired and i n  the others the only 
evidence we were able t o  obtain was of a self- incriminating nature, and 
th i s  i s  insuf f ic ien t  f o r  purposes of prosecutive action i n  the Federal 
courts. Nevertheless there i s  evidence tha t  the investigation had a 
good ef fec t  because since then we have had but few reports of i l l e g a l  
sheep hunting i n  Mexico by U. S. c i t izens.  By and large,  people who 
hunt sheep as  trophies a re  a pret ty  close-knit clan and word gets 
around when any of them get i n  trouble, The people who ki l led  the 
aforementioned eleven desert  sheep were residents of Alaska, Michigan, 
New Mexico, New York, Ohio, Texas, and Washington State.  An i n t e re s t -  
ing disclosure was that  eight of the sheep were k i l l ed  i n  February, 



one i n  May, and one i n  October. My records do not show when the other 
one was k i  1 led. 

O f  the e ight  s t a t e s  under the administrative jur isdict ion of 
our Regional Office i n  Albuquerque, New Mexico, we have desert- type 
sheep i n  th ree  of them, namely Arizona, New Mexico, and Texas. I n  r e-  
cent years we have had very l i t t l e  trouble with cases involving the 
i l l e g a l  taking and subsequent i l l e g a l  i n t e r s t a t e  transportation of such 
sheep, but there  have been some instances of i oca i  poaching. I am un- 
aware of what the  s i t ua t ion  i s  i n  California and Nevada, d i c h  a r e  un- 
der administration of our Regional Office a t  Portland, Oregon. 

A recent development t h a t  holds good promise fo r  more effec-  
t i v e  ac t ion  against U'. S. c i t i zens  who k i l l  sheep and other game 
i l l e g a l l y  i n  Mexico and then srmrggle it back home i s  the assignment by 
the Mexican Game Department t o  the  border area  of an o f f i c i a l  who w i l l  
have respons ib i l i ty  f o r  working closely with United States law enforce- 
ment personnel toward the  suppression of such ac t iv i t i e s .  I highly 
commend t h i s  action. 



FALLOUT, ITS RELATION TO WILDLIFF. . 

E. L. Fountain, Major, VC, U. S. Army 

I t 's  a p leasure  t o  be here  i n  Hermosillo, Mexico t o  a t t e n d  
t h e  F i f t h  Annual Meeting of t h e  Bighorn Sheep Council. Last year D r .  - 

Gary Farmer attended a s  t h e  represen ta t ive  of t h e  Atomic Energy Com- 
mission. He has s ince  been t r a n s f e r r e d  t o  F o r t  Leavenworth, Kansas. 
H e  i s  a t t end ing  t h e  ~ r m y ' s  Ccrmnand and General S t a f f  College. 

As you a l l  know, t h e  Veterinary Of f ice r s  assigned by t h e  Army 
to- t h e  Las Vegas Area Of f ice  of t h e  A t o m i c  Energy Commission have always 
taken an a c t i v e  i n t e r e s t  i n  t h e  Desert Bighorn Council. I would l i k e  
t o  continue t h i s  a s soc ia t ion  during my assignment i n  Las Vegas. 

My paper i s  e n t i t l e d  "Fallout  - Its Relat ion t o  Wildlife." 
I would l i k e  t o  review wi th  you: 

What f a l l o u t  is,  

The means by which it en te r s  t h e  atmosphere. 

How it i s  then r e d i s t r i b u t e d  on t h e  surface  of the  ea r th .  

Where we can expect maximum depos i t s ,  and t h e  methods by 
which i t  is picked up and deposited i n  t h e  b i o l o g i c a l  specimen. 

I don' t  intend t o  d iscuss  e f f e c t s  of r ad ioac t ive  i sotopes  a t  
t h i s  t i m e ,  s i n c e  it appears t h a t  n e i t h e r  now nor i n  t h e  foreseeable  
f u t u r e  w i l l  w e  be a b l e  t o  observe any gross  o r  miscroscopic changes i n  
e i t h e r  man o r  animals r e s u l t i n g  from low l e v e l  f a l l o u t .  With t h e  ces-  
s a t i o n  of aboveground t e s t i n g  i n  October of 1958, add i t iona l  radioac-  
t i v e  m a t e r i a l  has not  been incorporated i n  our present  biosphere. 

Fa l lou t  - f i r s t ,  what i s  i t ?  When we t a l k  of f a l l o u t ,  we 
must consider t h a t  i t  i s  formed from t h e  roduct produced when 
nucleus of a l a rge  atom (such as Uranium 255 or A or  Plutonium 2585 

i s  s p l i t  by bombardment with neutrons. There a r e  various methods of 
neutron bombardment used t o  produce t h i s  s p l i t t i n g  o r  f i s s i o n i n g  of t h e  
atom, b u t  we a r e  mainly concerned with t h e  products of t h e  nuclear  re- 
a c t i o n  t h a t  takes p lace  when a s u p e r- c r i t i c a l  mass of f i s s i o n a b l e  
m a t e r i a l  i s  brought together  - and an uncontrolled nuclear event t a k e s  
place. This i s  e s s e n t i a l l y  what happens i n  our so-called "Atomic Bomb'' 
o r  "Nuclear Device." I say "uncontrolled event" s ince  t h e  same re- 
a c t i o n  t akes  place i n  a control led  s t a t e  when we opera te  a nuclear  
r e a c t o r ,  such a s  we  have i n  our atomic submarines and our nuclear  power 
p lan t s .  This chain reac t ion  t h a t  r e s u l t s  from t h e  apposit ion of super-  
c r i t i c a l  masses of nuclear  f u e l  produces hea t  - energy, f i s s i o n  f rag-  
ments and isotopes of var ious  elements, Some of these  isotopes a r e  
r a d i o a c t i v e  - others  a r e n ' t .  We a r e  mainly concerned with t h e  long- 
l ived  rad ioac t ive  i sotopes  t h a t  might be absorbed i n t o  t h e  physiological 
systems of p lan t s ,  animal and man. 



A t  t he  present time my main in t e r e s t  i s  i n  three isotopes - 
1131, ~ r 9 0 ,  ~ 9 1 3 7 ,  From a graph t h a t  Major Farmer has previously shown 
you we can see  t h a t  the  grea tes t  amounts of f i s s i o n  products a re  pro- 
duced a t  the i so topic  numbers - 90 and 137, with 131 close t o  the  137 
peak. These th ree  elements a r e  of great  concern s ince they a re  readi ly  
absorbed i n t o  t he  physiological systems of plants  and animals. 

~ r 9 0  is i n  t he  same periodic  table  a s  calcium and cheylically 
behaves l i k e  calcium. cs137 i s  i n  the  periodic t ab l e  with potassium 
and i s  absorbed by the  plants  and animals l i k e  potassium. Iodine i s  
a v o l a t i l e  gas and is read i ly  absorbed by plants  and animals. Calcium 
is e s s e n t i a l  t o  proper ske l e t a l  development. Potassium i s  e s sen t i a l  t o  

.muscular development, and iodine i s  necessary f o r  proper functioning of 
the  thyroid gland. Iodine has a ha l f- l i f e  of e ight  days and is  quickly 
eliminated from the  body. So we w i l l  not consider it as  a serious f a l b  
out contaminate. ~ r 9 O  and cs137 have half- lives of 28 years, so should 
be considered a s  ser ious  contaminates of fa l lou t .  So we see f a l l ou t  i s  
ac tua l ly  radioactive isotopes produced by the detonation of nuclear de- 
vices  i n  an uncontrolled s t a t e ,  

How i s  it d is t r ibu ted  - When a device i s  detonated, we  see  
the fami l ia r  mushroom-shaped cloud. This cloud contains radioactive 
substances - dust and debris. A low-yield weapon essen t ia l ly  contami- 
nates areas  adjacent t o  ground zero f o r  varying periods of time. We 
a re  not  concerned with smaller y ie ld  detonations i n  considering world- 
wide f a l l o u t  s ince these devices contaminate small areas i n  a controll-  
ed access area, such as the Nevada Test  Si te .  The atmosphere is usual- 
ly  contaminated t o  a very s l i g h t  degree and ac tua l ly  does not consti-  
t u t e - a - t h r e a t - t o - t h g e n e r a l - p o p u l a t i o n ~ - W e - b e c m ~ c m c e r n e ~ ~ e n - t h ~  
larger  t e s t s ,  such a s  w e  conducted i n  the Pac i f ic  and the  Russians i n  
Siber ia ,  contaminate the  atmosphere - a n 9 t r a t o s p h e r e .  

Surrounding the ear th ,  we have atmosphere t o  varying a l t i -  
tudes: then troposphere; an inversion layer cal led the  tropopause; then 
stratosphere.  The tropopause tends t o  be an e f fec t ive  bar r ie r  between 
the atmosphere and the  stratosphere.  Since the  equatorial  tropopause 
i s  a t  a higher elevation than the 'polar  tropopause, there tends t o  be 
a break i n  t h i s  ba r r i e r  a t  about 350 t o  450 la t i tude ,  north and south. 
This i s  where our s t ra tospher ic  f a l l o u t  enters the  atmosphere. Because 
of t h i s ,  there  i s  an increased density of f a l l ou t  i n  a band around the  
ear th  a t  about 400 N & S l a t i t udes .  The band i s  heavier i n  the  North- 
ern  Hemisphere because most tests have taken place i n  the Northern 
Hemisphere. As t h i s  s t ra tospher ic  fa l lou t  d r i f t s  through the  break i n  
the tropopause, it attaches i t s e l f  t o  dust pa r t i c l e s  - these, i n  turn,  
ac t  a s  t he  nucleus f o r  raindrops and we find the f a l l ou t  i s  a function 
of r a i n f a l l  t o  a grea t  extent,  A s  t h i s  fa l lou t  comes down with t h e  

' r a in ,  it i s  deposited on the surface of plants and on the s o i l .  That 
which is  deposited on the  surface of plants i s  immediately available 
t o  t h e  animal upon consumption of t h e  contaminated plant l i f e .  The 
portion on the s o i l  must be picked up by the plant as an element neces- 
sary f o r  plant l i f e  and then en te r  t he  food chain. Much of t h i s  de- 
posited on the s o i l  becomes bound i n t o  insoluble chemical compounds and 
thus i s  unavailable f o r  absorption. Thus, a great  deal  of the  f a l l ou t  
mater ia l  produced i s  never avai lable  t o  plant or  animal l i f e .  



Last year during the  hunts on the  Nevada Game Range, Kofa 
Game Range, Sandia Mountain (New Mexico), Rocky Mountain Bighorn Hunt 
and the  controlled access deer hunt on the San Andres Refuge, w e  re-  
ceived a t o t a l  of 33,hock jo in t s  f o r  analysis for  srgO. I also re-  
ceived jo in t s  from the  Nevada Fish & Game C d s s i o n ,  but haven't re-  
ceived the  laboratory r e s u l t s  on Nevada Fish and Game animals yet. The 
srgO incorporated i n t o  the ske l e t a l  systems of these animals i s  a s  
follows: 

San Andres 1.96 + 0.2 uus ~ r ~ ~ / g m  Ash 

Sandia M t s .  7.3 t 0.4 

Kofa G.R. 3.0 5 0.3 

I would l i k e  t o  mention the  San Andres samples a r e  deer - 
consequently shouldn't be compared with DGR and KGR r e su l t s .  Also, 
t he  Sandia Hountain samples a r e  from Rocky Mountain Bighorn and the 
possible  sub- species 'difference between the  Rocky Mountain Bighorn and 
the Desert Bighorn should be taken i n t o  consideration. 

W e  don't have enough f igures  t o  draw conclusions, but I be- 
l i eve  we can make some observations. 

F i r s t ,  there  i s  a dif ference i n  uptake where r a i n f a l l  var ies  
t o  any grea t  degree. 

DGR and KGR - perhaps 7" annual r a i n f a l l  compared t o  Sandia 
Mountains with perhaps 18" AR. 

A difference i n  uptake i n  ddfferent species probably re- 
s u l t i n g  from d i f f e r en t  vegetation u t i l i z a t i o n ,  as i l l u s t r a t e d  i n  re-  
s u l t s  from BMBB from Sandia Mountains and deer from San h d r e s .  
Although we a l s o  must take i n t o  accmnt  a much lower r a i n f a l l  i n  San 
Andres Refuge (8-10) as compared t o  Sandia Mountains, 17-18". 

How do these f igures  compare with a year ago - about the  same. 
D r .  Farmer reported an average of: 

8.4 uuc srgo/gm Ca i n  1959. 

, . 4.7 uuc ~ r g O / p  Ca. 

In  summary, I believe w e  can say: 

1. I n  f a l l ou t  const i tuents ,  we  are  concerned with the long 
half- lived ones t ha t  a r e  eas i ly  assimilated in to  the biosphere, such 
as  ~ r 9 0  - ~ ~ 1 3 7 .  

2. This i s  being d is t r ibu ted  from the s t ra tosphere  with 
about a 3-4 year ha l f- l i f e ;  hence, we have about reached optimum con- 
centrat ion s ince cessation of t e s t s  i n  October 1958. 



3. A t  the present time or i n  the foreseeabze future, it  i s  
impossible to  detect any deleterious e f fects  on plant-animal or human 
l i f e  from radioactive fal lout .  

4. Apparently a peak concentration of ~ r 9 0  in the skeletal 
systems of Bighorn Sheep has been reached a t  this  time. 



HOW NTCH ROOM DOES A BIGHORN NEED 

Ralph Welles 

How much room does a Bighorn need? This sounds l i ke  a s i m -  
p l e  question with a simple answer l i ke ,  how many acres of buffalo grass 
does i t  take t o  feed a cow? O r  a domestic sheep? A l l  you have t o  know 
t o  answer tha t  i s  a few simple things l i k e  t he  nature of the supply and 
the  nature  of t h e  demand; the nu t r i t i ona l  value of buffalo grass fo r  
various purposes, such a s  development of beef on a s t ee r  on the  one 
hand o r  milk i n  a dairy  cow or wool on a sheep on the  other; how good, 
how dense, how over-grazed i s  the buffalo  grass,  how long has the 
drought lasted; what kind of c a t t l e  are you ra i s ing ,  Herefords, Black 
Angus, or  Brahma hybrids? And, of course, a thing l i k e  t r ace  element 
def ic iencies  can show up, but a l l  of these questions a re  simple i f  you 
know where t o  find the  answers, and a grea t  many men are  equipped fo r  
t h i s  and a r e  doing it every day -- asking the  questions and finding the  
answers. 

I n  range lands, pasture lands and feeding l o t s  both quanti ty 
and qual i ty  of both stock and food supply can be analyzed, measured 
and regulated; controlled experiments can be made t o  pr0duc.e applicable 
formulas f o r  the  development of p rof i tab le  animal husbandry. They can 
say with confidence t h a t  given t h i s  f ac to r  and t h i s  and t h i s ,  you w i l l  
g e t  t h i s  -- but leave out the  t h i rd  fac tor ,  you don't get  the  fourth,  
you ge t  a f i f t h .  With domestic stock i t ' s  controllable,  Depending on 
what we want t o  r a i s e  and why we want t o  r a i s e  i t ,  we can, with vac- 

~ i ~ a t i - ~ n - ~ ~ n e r a - l - a d - d - ~ t - ~ v e - s - a n d - p r - ~ c - ~ s - s - e d ~ o o d - s - c r o w s ~ o r e ~ n d ~ o r e  
animals i n t o  smaller and smaller spaces. W e  breed t h i s  quali ty,  t h i s  
a b i l i t y  t o  survive and th r ive  t o  t h e  day of slaughter with a m i n i m  
of space and freedom, i n t o  our domestic s tock and c a l l  it good. 

I n  many ways we have found t h a t  what we  have learned from a 
study of domestic animals has been helpful  i n  our study of the  wild. 
When we look a t  a domestic sheep, fo r  example, and compare i t  t o  a des- 
e r t  Bighorn i t  i s  hard t o  imagine them both descended from a common 
ancestor, but we m u s t  keep t h i s  i n  mind -- f o r  one i s  the  product of 
na tura l  se lec t ion  and t h e  survival  of the  f i t t e s t  and the other,  you 
might say, an example of game management i n  i t s  ult imate form, where 
a l l  i t s  l iv ing  processes a r e  subject  t o  a t  l e a s t  limited controls. 

So i n  looking a t  the short ,  squat,  wooly, hornless domestic 
sheep we get  a p a r t i a l  answer t o  our question of how much l iving room 
a Bighorn needs -- because t h i s  suggests t h a t  the  question could be 
asked another way: How much control  w i l l  he stand? And s t i l l  another- 
and probably the  most per t inent  way t o  ask the question would be th i s :  
What kind of sheep do you want t o  have i n  Death Valley, the  Desert Game 
Range, on the Kofa, or i n  Sonora? 

Let ' s  look more closely a t  the p ic ture  -- and l e t ' s  remember 
it has more than one s i d e  t o  i t .  

On the measurable s ide  the p ic ture  i s  complicated by the  



g r e a t  d i v e r s i t y  of h a b i t a t ,  It i s  r e l a t i v e l y  easy t o  measure and t o  
determine t h e  carrying capaci ty  of t h e  f l a t  upland range -- f o r  domes- 
t i c  sheep -- o r  f o r  burros. The cover i s  r e l a t i v e l y  easy t o  assess  
and r a i ~ f a l l  comparatively s t a b l e .  And i f  nothing d i s t u r b s  a burro he 
could be happy here  a l l  h i s  l i f e .  

But how u s e f u l  i s  t h i s  type of range t o  t h e  dese r t  Bighorn? 
Some say none -- and u n t i l  r ecen t ly  we would have agreed. But i n  1959 
w e  found t h e  Death Vaiiey Nevares popuiatfon spreading t o  two and t h r e e  
m i l e s  from t h e  mountain base  across t h e  mesa i n  d a i l y  search of emer- 
gency ra t ions .  This occurred only once i n  over eleven years of s tudy,  
bu t  t h a t  once might have s p e l l e d  t h e  d i f fe rence  between ex t inc t ion  and 
s u r v i v a l  f o r  t h a t  p a r t i c u l a r  herd. And, s ince  t h a t  i s  t r u e  we must 
eva lua te  t h e  e n t i r e  h a b i t a t  not  j u s t  t h e  prefered p a r t  of i t ,  t h e  t r a -  
d i t i o n a l ,  i n a c c e s s i b l e  mountain f a s t n e s s  where even t h e  most avid hunter 
b r ings  himself t o  bay a t  t h e  foo t  of t h a t  f i n a l  rampart. How do we 
measure t h i s  t e r r a i n :  How much of t h i s  type of room does a Bighorn 
need? 

The answer, by n a t u r a l  law, i s  simple -- a l l  of it. The 
populat ions of d e s e r t  Bighorn w e  now have need a l l  t h e  room now a t  
t h e i r  d i sposa l ,  s i n c e  any s u b s t a n t i a l  reduction of t h e i r  range w i l l  -- 
eventual ly  -- mean a reduct ion of t h e  population. For sooner o r  l a t e r  
they w i l l  u t i l i z e  a l l  of t h e i r  forage reserves  a s  droughts d ra in  t h e i r  
normal o r  p re fe r red  ranges dry. Bighorn have u t i l i z e d  t h e  accumulated 
storeroom of Badwater Bay only twice i n  11 years -- s i x  years  apar t .  

I n  t h e  Death Valley b i o t a  we have about t h r e e  mi l l ion  acres  
of land -- and an est imated minimum of 600 Bighorn -- s o  i t  i s  easy 
t o  see t h a t  from t h e  point  of view of carrying capacity alone we need 
a b u t  5,000 acres  t o  carry  one Bighorn t h r o u g - t h e  twelve years  of h i s  
l i f e .  

On t h i s  point  w e  can l ea rn  something from geology, and botany 
too. A recen t  s ix- year geological  survey (C. B. Hunt, ms .  i n  prepar-  
a t ion)  d i s c l o s e s  t h e  exis tence  i n  Death Valley of s e v e r a l  thousand 
ac res  of land wi th  an average of only one p lan t  t o  t h e  acre. Other 
hundreds of ac res  have no p l a n t s  whatever. 

A r ecen t  bo tan ica l  research p ro jec t  came up with a core from 
a b r i s t l e c o n e  p ine  on Telescope Peak which ind ica tes  a p r e h i s t o r i c  
drought of 40 years  dura t ion  and of such i n t e n s i t y  t h a t  even t r e e s  i n  
t h e  c o o l e s t ,  w e t t e s t  s e c t i o n  of t h e  region grew scarcely  a t  a l l .  I f  
t h i s  appeared i n  Death Valley it most c e r t a i n l y  happened throughout 
t h e  Southwest. Springs would have d r ied  up by the  hundred and only t h e  
most p r o l i f i c . c o u l d  have continued t o  flow. A glance a t  t h e  map of 
Death Valley w i l l  show us t h r e e  areas  only which could have survived 
such a catas t rophe -- one i n  t h e  nor th  a t  Scotty ' s castle, one near t h e  
c e n t e r  a t  Park Vi l lage  and t h e  other a few miles south a t  Furnace Creek. 

Judging by t h e  present  diminished summer flow of the  r e s t  of 
t h e  f r e e  water sources i n  t h e  Amargosa Range we can s a f e l y  assume t h a t  
a l l  but  t h e  t h r e e  mentioned would f a l l  an e a r l y  casual ty  t o  t h e  re-  
currence of such a drought -- and r h s e  th ree ,  the  one t i m e  l a s t  s tand 



of t he  Amargosa herd, a r e  now almost completely diverted t o  human use! 
It i s  easy t o  see  what would happen then -- the Bighorn would stand f o r  
awhile abbve the  dr ied up water holes and a few would make i t  across 
the  Valley t o  Cottonwood Creek or Hanaupah. 

I n  Death Valley we have become aware tha t  i n  a very spec i f ic  
way the survival  of t he  Bighorn depends on the nature and shape of the 
c rus t  of the  ear th  -- on t h i s  he depends for  h i s  water i n  the  r a i n  sha- 
dows which a r e  h i s  na tura l  storage areas of food, h i s  escape t o  security- 
h i s  ephemeral water supplies t o  survive the drought. 

The Death Valley Bighorn ran in to  a drought of a d i f fe ren t  
kind i n  t he  t h i r t i e s  when t h e  depression put a prospector a t  every ac- 
cess ib le  water source i n  the  region. A few they couldn't reach and 
those few brought a nucleus herd through the c r i s i s  u n t i l  the springs 
were freed again, And here is  the crux of the matter: Is it ju s t  l iv-  
ing  room the  Bighorn needs, or  i s  i t  room of a cer ta in  type, or  i s  it 
room a l l  t o  himself t h a t  we must consider? Some say yes, the  Bighorn 
moves out when a competitor moves in. For years i t  has been contended 
by some t h a t  when the  burro moves i n  the ~ i g h o r n  leaves, t ha t  the  Big- 
horn i s  a. shy, e lus ive  and exclusive creature which would ra ther  d i e  
than be made captive,  and i n  some cases t h i s  i s  true,  The records show 
it. Tan Moore can t e l l  you how many animals captured on the  Kofa 
f a i l e d  t o  reach Texas, I f  I understand him correct ly ,  D r .  Charles 
Hansen says t h a t  he has recent ly  found some indicat ion tha t  some.sheep 
captured and marked a t  one spring on the Desert Game Range w i l l  sub- 
sequently seek ano.ther source f o r  watering; i n  Death Valley we have 
longnot-edth-ats-he-epfre-quent-t-ha-tp-ar t-of-t-he-i-r-h-ab*~a-t-ae-ees-s-%b-leeo-- 
human beings only as  long as  foraging and watering conditions make it 
necessary f o r  them t o  do SO, 

There is  another s ide  of t h i s  picture,  too, and one.of grow- 
ing  proportions and vividness of color,  We have found tha t  Bighorn w i l l  
and do live i n  the  same habi ta t  wfth burros, By natural  se lect ion 
leadership takes over whi ch accepts the  inevitable . 

I n  1955 an old ewe came down from Pyramid Peak and we made 
fr iends with her  and she made friends with everybody t o  the extent tha t  
her band became a t r a f f i c  hazard on Highway 190, She was there f o r  
over a year, and people joked about the  "wild mountain sheep" and 
claimed they fed them from t h e i r  hands. The continued presence of the  
band i n  the  a rea  fo r  18 months depended en t i re ly  on her -- when she 
eluded them and l e f t  t~ have her lamb the band i t s e l f  became as spooky 
as ever and f l ed  within 24 hours, A t  Stubbe Spring i n  Joshua Tree 
National Monument photographers have "trained1' the  sheep t o  come t o  
water within a few fee t  of t h e i r  cl icking cameras; Anselmo Lewis and 
h i s  fr iends have f o r  several  years lunched regularly with h i s  "Beverly 
Wilshire herd" on M t .  Baldy; several  generations have survived i n  the  
San Diego Zoo -- they were successfully having lambs there  i n  1947; and 
of course, t he re  i s  t he  Desert Game Range, 

They began an ex?esiment a t  the Desert Game Range i n  1947. 
I n  1948 they brought i n  two lambs destined f o r  the  his tory books, which 
we have known as the  Old Lady and the Old Man. I n  two years they began 



having lambs, but t he  lambs died. We were there  i n  1953 when Ock 
Deming went out on S t .  Patr ick 's  Day i n  the  morning and found one had 
been born tha t  was t o  l i v e  -- and a new generation of Bighorn had been 
establ ished which had found captive conditions acceptable as a way of 
l i f e .  The Old Lady died when she was s i x  years old but she l e f t  behind 
her another matriarch t o  carry on i n  her stead. The Old Man was t h i r -  
teen years  old t h i s  spring and has played a b ig  par t  i n  demonstrating 
that under certain circumstances Bighorn need very little living room 
indeed. 

It would appear tha t  once Bighorn leadership has been estab- 
l ished which accepts -control  others  w i l l  be more l ike ly  t o  accept it 
also.  Nct always. A yearling ewe was caught and brought i n  t o  Corn 
Creek i n  1953 who scarcely stopped running u n t i l  she died two years 
l a t e r .  On the  other  hand, L i t t l e  Pokey was found and brought i n  on 
Apri l  18, 1957. Fr am the  beginning he couldn' t make up h i s  mind whether 
he was a dog o r  a human, but he was  c e r t a in  he was not a sheep. When 
they t r i e d  t o  make him rea l i ze  h i s  destiny a t  th ree  years of age, he 
died of a "broken heart" because of h i s  r e j ec t ion  by what he seemed t o  
think was h i s  own kind. 

Now looking at both s ides  of the  p ic ture  a t  once w e  see an 
animal which seems t o  prefer  so l i tude  i n  the  wilderness but which seems 
capable a l so  of making some adjustments t o  an increasing encroachment, 
with i ts  concodtau t  of controls. Introduction of a competing species 
of animal l i k e  t he  burro is  i n  e f f e c t  a control  because i t  places a new 
l i m i t  on avai lable  forage; diversion of a spring fo r  any purpose i s  a 
con t-1-f ~rtnps.rm--rprson;X~-it-eC1-~une-i-hg-of-a-predete~ne-d-age, 
c l a s s  and sex of an animal i s  i n  e f f ec t  a se lec t ive  breeding control. 
A 1 1  of these things and more we have already donez - - a  successful ,  con- 
t r o l l e d  population seems t o  be on i ts  way,-4-f  tha t  i s  what we want! 
It would appear t h a t  we must decide what kind of Bighorn we want, then, 
before we decide on how much l iv ing  room they a re  going t o  need. The 
wild sheep, t he  shy, elusfve magnificent Bighorn we l i ke  t o  think about 
needs room and freedom enough t o  be wild i n  -- freedom f r m  interference 
of a l l  kinds -- f o r  any interference w i l l  change him a l i t t l e  from what 
he has been f o r  t he  last eleven or  twelve thousand years. 

Y e t  on t h e  other hand, given the r i g h t  kind of leadership on 
both s ides  of the  fence -- the  r i g h t  Old Lady and Old Man, who won't 
hand down f ea r  t o  t h e i r  progeny, and t h e  r i g h t  kind of people on the  
outside,  who won't develop fear  i n  them and who know, for  instance, 
t ha t  when t he  Old Man knocks you over t he  fence he i s  not being nasty 
but simply communicating with you i n  h i s  own language -- you can have a 
race of Bighorn who seem t o  need no more l iv ing  room than the  cornpoilid 
has t o  offer .  

It may be wise t o  aim a t  having as many as we can of both, so 
t h a t  w e  can learn from one how t o  preserve the other. Larger popul- 
a t ions  than w e  have now i n  larger pastures,  compounds, fenced, measur- 
able  and control lable ,  where a Bighorn band can l i ve  out i t s  na tura l  
l i f e  under completely recordable conditions. This t o  gather da ta  appli-  
cable t o  populations outside -- and possibly, eventually t o  insure  the 
surv iva l  of a t  l e a s t  our control  populations. 



BATTLE TO SAVE THE BIGHORN RANGE IN 
SANTA ROSA MOUNTAINS OF CALIFORNIA 

~ l o y d  Tevis, Jr. 

Two years ago h e n  1 reported t o  the  Death Valley meeting of 
t h i s  Council regarding man's e f f ec t  on Bighorns i n  t he  Santa Rosa Moun- 
t a ins  of Cal i fornia  I could say tha t  t he  Bighorns had been l i t t l e  d i s -  
L--- w r b d  by h-iman sixrtachiaeiit. Etlt P predicted thzt becwse of the prox- 
imity of t h e i r  range -- t h e  bes t  wild sheep habi ta t  i n  California -- t o  
the  boaming deser t  r e s o r t  a rea  of Palm Springs and La Quinta, they 
would be driven out soon by r e a l  e s t a t e  developers. 

Since then, spurred on by the  vis ion of a continuous Southern 
California megametropolis s t re tch ing  f r a n  the Salton Sea t o  t he  Pac i f i c  
and from Santa Barbara t o  t he  Mexican l ine ,  there has been a wild 
scramble by a l l  s o r t s  of people and organizations f o r  land i n  the  Santa 
Rosa Hountains. 

Canpetition i s  intense. On one s i d e  a r e  the  subdividers -- 
the  despoilers of the  na tu ra l  scene. They are out t o  grab a l l  possible 
acreage, no matter how rugged the  t e r r a in ,  i n  order t o  cut it up i n t o  
building sites. These people are united and ruthless.  Their only con- 
cern i s  t o  buy land cheap and s e l l  it dear. 

On the  other s i d e  are the conservationists,  who, although 
a le r ted  t o  the  danger confronting the  Bighorns, often disagree among 
themselves as t o  what can o r  should be done t o  perpetuate t he  w i ld l i f e  - 
of the Santa Rosas, They comprise many diverse groups, such a s  the  
Desert Protect ive Council, Nature Conservancy, California Department of 
Fish and Game, United S ta t e s  Bureau of Land Management, United S ta t e s  
Forest  service ,  Palms t o  Pines Wildlife Camnittee, Idyllwild Chapter of 
Izaak Walton League, Riverside County Parks Department, and University 
of California,  

The b a t t l e  between the despoilers and the conservationists 
has been joined; t he  i s sue  of whether or  not the  Bighorns can be saved 
i s  s t i l l  t o  be decided, There have been some encouraging developments, 
but a l so  I s h a l l  have t o  repor t  major setbacks, 

The most disast rous event i n  the l a s t  two years has been d i s-  
covery of water i n  bedrock of t he  mountains, Heretofore it had been 
assumed t h a t  subdivisions on the a r id  slopes of the Santa Rosas would 
be limited by having t o  truck- in water. Then a d r i l l i n g  canpany, em- 
ploying percussion on a tungsten-carbide b i t ,  reached water-bearing 
f i s sures  below the leve l  of a l l uv ia l  deposits. 

This water from bedrock has been a boon t o  the land specul- 
a tors ,  and they have been quick t o  take advantage of it. On pr iva te  
holdings they a r e  d r i  1 l ing wells and drawing plans for  subdivisions. 
On government land they a re  staking out claims with applications t o  
Washington. 

Oriehugh t r a c t  has already been opened i n  the  pinyon-junipers. 



Two years  ago t h i s  s i t e  was wild and peaceful. Today the  road i s  l ined 
with flag-bedecked tables  from which real e s t a t e  brokers, l ikehawkers 
a t  a bazaar, sell  l o t s  t o  Sunday throngs. 

Among the conservationists one of the  f i r s t  organizations t o  
r e a l i z e  t h a t  t he  Bighorns needed help was the Desert Protective Council. 
A few years  ago it proposed t h a t  most of the  Santa Rosa and San Jacinto 
mountains be set as ide as  a Nature Reserve. A l l  indigenous species of 
piants a d  anWis were to be pzetected, pretaztr mi3 prey a l ike ,  s a d  
no hunting was t o  be allowed. 

This proposal was supported en thus ias t ica l ly  by many groups, 
such as camera clubs, b i rd  soc i e t i e s ,  and the  Palms t o  Pines Wildlife 
Camittee, but c r i t i c i z e d  by others. Because of the  prohibit ion against  
hunting it was vigorously opposed by t h e  United States Forest  Service, 
t he  Cal i fornia  Department of Fish and Game, the  Idyllwild Chapter of the  
Izaak Walton League, and sportsmen. Thereby a schism developed between 
groups which should have been working together i n  a common cause. 

The weakness of t h e  Desert Protect ive council 's  proposal fo r  
a Nature Reserve i s  tha t  while attempting t o  protect  w i ld l i f e  thrargh a 
ban on hunting it does not o f f e r  a pos i t ive  program f o r  saving habi ta t  
from subdividers. 

Another organization which concerned i t s e l f  with Bighorns a t  
an ea r ly  da te  was the  California Department of Fish and Game. Its 
approach was t o  improve water holes, Under the  guidance of Mr .  Richard 
Weaver i t -h a s  done an outstanding job from which the sheep have benefit-  
ed tremendously. But what good i s  water hole development i f  speculators 
u l t imate ly  ge t  t he  land -- as happened i n  one instance last summer when 
a subdivider purchased an improved water h-rizo Creek. 

Fran t he  long term viewpoint it seems t h a t  the Department of 
Fish and Game's program of wat,er hole development i n  the  Santa Rosas 
i s  as f u t i l e  as  the  Desert Protect ive council 's  proposed ban on hunting. 
Land acquis i t ion  i n  the  name of conservation has t o  come f i r s t .  

\ 

Many of us would l i k e  t o  s ee  t h e - - ~ i i z a - ~ o r r e ~ o  S ta t e  Park ex- 
tend i t s  boundaries t o  the  north. To d.ate the Park author i t i es  have 
not been interested.  The United S ta tes  Forest Service, on the  other 
hand, has been t rying t o  eliminate pr iva te  inholdings within the upper 
border of t h e  Bighorn range by land t rades  -- only r o h a v e  negotiations 
bog down f rgn  lack of funds with which t o  make a survey. 

The newly established Riverside County Parks Department a l so  
has jumped i n t o  the fray.  It has f i l e d  on many government sections i n  
order t o  t r y  t o  keep individuals or  other organizations from possessing 
po ten t i a l  park s i t e s  before a master plan fo r  recreation can be devised. 

Essent ia l ly ,  a l l  these groups, working together or i n  cmpeti- 
t i o n  with each other,  have made no r e a l  progress towards protecting the 
Santa Rosa Bighorns i n  the only way tha t  w i l l  count: save the  range 
from subdividers. 



The f i r s t  s tep  i n  tha t  d i rec t ion  was taken by the  University 
of Cal i fornia  a t  Riverside when i t  established the  ~ e e p  Canyon Desert 
Research Station.  Here, i n  the very hear t  of the Bighorn hab i t a t ,  
f a c i l i t i e s  f o r  research a r e  being erected,  and every encouragement w i l l  
be given persons who wish t o  study mountain sheep. 

The argument impressed M r .  -Ph i l ip  Boyd, who had donated the 
or ig ina l  property, and he responded generously by giving funds f o r  the  
purchase of th ree  adjoining sections from the government. His action 
was none'too soon, f o r  subdividers had already f i l e d  upon two-thirds of 
the  land. 

. .  - Realizing t h a t  the  b a t t l e  was now just  beginning, Dr.  Mayhew 
enl i s ted  the  help of Nature Conservancy. 

Through i ts Western Representative, M r .  William Drake, Nature 
Conservancy organized the  Santa Rosa Bighorn Sheep Cannittee. The ob- 
jec t ive  of t h i s  Camnittee was t o  save the  wild sheep of t h e  Santa Rosas 
by beating t h e  subdividers t o  the  land. I f  successful it could look 
forward t o  t he  day when i t s  e f fo r t s  would be applauded not only by 
aficionados of Bighorn watching but a l so  by a l l  inhabitants of Southern 
Cal i fornia 's  horrendous megametr6polis of the  future ,  who w i l l  despera- 
t e l y  appreciate whatever wildland remains i n  t h e i r  midst. 

- With Mayhew a s  chairman, t he  Camnittee's f i r s t  decis ion was t o  
order a s t r a t e g i c  r e t r ea t .  A l l  of t he  Santa Rosas from Palm Canyon 
south t o  t h e  Palms t o  Pines Highway (California 74) w a s  abandoned, the 
reason be ing . tha t  land pr ices  there had skyrocketed t o  impossible f ig-  
urc~Regreettttahly,-chi ssu.rrenderedterrLto~Aont a ins  s ome of the  
f i n e s t  Bighorn hab i t a t  and i s  the  center f o r  herd s tudies  which D r .  
John Goodman of t h e  University of Redlands has been conducting s ince 
19%. 

The Committee decided t o  f i g h t  instead fo r  the  remaining 
ninety-one sec t ions  of s teep rangeland extending from Deep Canyon t o  the 
Anza-Borrego Park. 

F i r s t  p r i o r i t y  i n  acquis i t ion was given t o  land surrounding 
the Deep Canyon Sta t ion ,  second p r i o r i t y  t o  the  best  water hole country, 
and th i rd  and four th  t o  intermediate and peripheral  sect ions  of the  
range. 

Complicating t h i s  order of p r i o r i t i e s  was the f a c t  t ha t  the 
pa t te rn  of land ownership over the e n t i r e  area  is  l i k e  a checkerboard, 
i n  which pr iva te  sect ions  a l t e rna t e  with sect ions  of public domain. 
Therefore, t he  Committee had t o  approach individuals as  w e l l  a s  - the  
government. 

The pr inc ip le  individual land owner said he was in te res ted  i n  
Bighorns. I n  order t o  help the i r  cause he indicated a willingness t o  
s e l l  h i s  seven sect ions  of high p r io r i t y  land fo r  a l i t t l e  l e s s  than a 
mil l ion do l l a r s  - an o f f e r  which l a t e r  he reduced t o  $175,000. But 
where i s  Nature Conservancy t o  g e t  even tha t  amount of money f o r  seven 
of the  ninety-one required sections? 



Such i s  the  enormity of the  problem faced by the Committee. 
I n  an attempt t o  solve it, an appl icat ion f o r  funds has been made t o  
various Foundations. 

I n  the  meantime the  Commi t t ee  had approached M r .  Nolan K e i l  of 
t h e  United S ta tes  Bureau of Land Management. Mr. K e i l  was quick t o  
understand the gravity of t h e  s i tua t ion .  H e  made a personal reconnai- 
sance of t he  area. 

Shortly thereaf te r  the  Bureau of Land Management announced- 
t h a t  a l l  government land within the a rea  of f i r s t  p r io r i t y ,  as defined 
by the  Bighorn Committee, was withdrawn from public sale.  Furthermore, 
M r .  V i r g i l  Bot t ini  of t he  Bureau inv i ted  the University of Cal i fornia  
t o  e n t e r  i n t o  a cooperative agreement f o r  management of t h i s  land. 

Such an agreement was drawn up a t  a conference between Bot t in i  
and- Ke i l  of the Bureau and Hayhew a d  D r ,  Lars Carpelan of the.Univer- 
s i t y  ,of California..  Currently it i s  being processed. 

. . 

. The speed with which t h e  Bureau acted, once i t  had been 
appraised-of t h e  precarious predicament of the '  Santa Rose Bighorns is  
most encouraging and w i l l  go down i n  h i s tory  as  a milestone f o r .  ' . 

conservation. 

Now, i f  government land i n  t he  area of second p r io r i t y  can be 
c l a s s i f i e d  for  recreat ion under Section 7 of the  Taylor Grazing Act, 
then t h e  California Department of Fish and Game canaenter i n t o  a co- 
operat ive agreement with t he  Bureau f o r  preservation and managementrof 
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By then,. with pr iva te  sec t ions  - s u 6 n d e d ,  the  problem they 
c rea t e  may be less d i f f i c u l t  of solution.  Land t rades ,  i f  not ac tua l  
purchases, might be feasible.  

c-- 

I n  any event, through the  e f f o r t s  of D r .  Wilbur Mayhew, Mr. 
Ph i l i p  Boyd, M r .  Nolan K e i l ,  and Mr.  Viygil  Bot t ini ,  much has been ac- 
complished since I l a s t  reported t o  t he  Desert Bighorn Council. A t  
the  present time it looks as though the  b a t t l e  t o  save a large portion 
of t h e  Bighorn range i n  t he  Santa Rosa Mountains can be won, t h a t  the  
subdividers can be defeated. 

I n  t h i s  report  I have spoken somewhat unfair ly  of t he  sub- 
d iv ider  as  though he were the.disease,  the  cancer eroding the sheep 
range. Actually, he is  only a symptom of a pathological condition 
which, unless i t  i s  recognized as such and dea l t  with accordingly,. is  
destined t o  nu l l i fy  a l l  of today's e f f o r t s  t o  save and manage wildl i fe .  

I n  the  not- too-distant fu ture ,  when most of Southern Califor-  
n i a  i s  one v a s t  malignant megametropolis, the need t o  acquire more and 
y e t  more l iving space f o r  mankind w i l l  be so i r r e s i s t i b l e  tha t  a l l  pub- 
l i c  lands, whether s e t  aside for  hunters,  Bighorns, or t rees ,  gradually 
w i l l  have t o  be turned over t o  the subdivider. In  shor t ,  wi ld l i fe  



management today, to  make any sense for tomorrow, can not ignore the 
question of what to do about uncontrolled reproduction of the human 
species. 



THE IMPORTANCE OF POPUUTION DATA 

Gale Monson 

-The implications of the  subject  of t h i s  paper a r e  perhaps so 
obvious as t o  hardly warrant discussion,  However, I would l i ke  t o  de-. 
velop the  subject  sbewhat  with the purpose of c la r i fy ing  i n  my own mind, 
i f  no one e l se l . s ,  j u s t  how we ,intend to .  use . , the  population data  we a re  
accumulating, and may accumulate in .  t he  future.  

. .- . , . . . . 

,  he primary, reason we want population data,. of course, i s  t o  
hip us  do a b e t t e r  job of perpetuating the deser t  Bighorn sheep. . 1. 
think tha t ' s  what we a r e  mainly in te res ted  i n  - keeping as  many Bighorn 
sheep i n  as much area  as we can. 

Sa t i s fac tory  population data ,  maintained on an annual basis ,  
w i l l  provide us  an answer t o  the  question t h a t  continually crops up, .  
"How a r e  t h e  sheep doing?" To answer t h a t  question on a sound basis ,  
a s  the  r e s u l t  of improved censusing techniques, we should know how the 
deser t  Bighorn i s  fa r ing ,  not only on any given deser t  mountain, but 
throughout its e n t i r e  in te rna t iona l  range. I f  as  a r e s u l t  of using such 
techniques it appears anywhere throughout the  ~ i g h o r n ' s  range tha t  num- 
bers a r e  changing, spec ia l  s tudies  can be i n i t i a t e d  i n  an attempt t o  
f ind  the  cause f o r  t h e  change, i f  indeed there  i s  one. These s tudies  
w i l l  fu rn ish  information t h a t  w i l l  a id  i n  diagnosing subsequent popul- 
a t ion  changes, and perhaps furnish clues t h a t  w i l l  enable us t o  take 
measures- t o  h a l t  any decl ine i n  numbers. This would apply especially 
I-nthe-case-of-dhease-or-harmfu-1-par a s  i-t-i-sm. 

. . 
Although we a r e  qu i t e  ce r t a in  t ha t  human disturbance of one 

s o r t  or  o ther  has a profound e f f ec t  on the  numbers and d is t r ibu t ion  of 
deser t  Bighorn, we of ten  a r e  not sure  j u s t  what the  nature of the  e f f ec t  
may be, nor do we know what s o r t  of human distur5ance i s  more harmful 
than another. Here good population da ta  w i l l  a s s i s t  us i n  understanding 
jus t  how much of various types of human disty i b ~ r s e  Bighorn can tolerate. 
I am speaking now mainly of encroachment on habi ta t  - jus t  plain human 
presence with i t s  buildings, roads, fences, usurpation of water sup- 
p l i e s ,  etc. 

We not ice ,  from time t o  time, what appear t o  be d r a s t i c  
changes i n  Bighorn numbers i n  ce r t a in  areas.  From a l l  appearances i t  
seems t h e  Bighorns have disappeared, perhaps wiped out by some calamity, 
Then we l a t e r  f ind tha t  the animals i n  question have only moved t o  
another a r ea  with perhaps b e t t e r  food, or even with no apparent more 
a t t r a c t i v e  a t t r i bu t e s .  Good population data  w i l l  quickly t e l l  us when 
these changes occur, how often they occur, and perhaps even why they 
occur, More or  l e s s  normal changes might eventually be separated from 
those changes tha t  may have a , rea l ly  ser ious  or igin .  

The poss ib i l i t y  has been suggested tha t  the deser t  Bighorn i s  
an animal on the  downgrade, evolutionally speaking, and tha t  it  w i l l  
gradually disappear r e l a t i ve ly  soon i n  s p i t e  of what we may do, A mass 
of population da ta  w i l l  help determine whether or not t h i s  i s  so. 



Although such evidence would hardly be important except academically or  
sentimentally,  it would furnish a complete record of t he  species '  de- 
mise and could be of value i n  helping avoid the ext inct ion of other 
species. 

Another aspect of Bighorn ecology tha t  w i l l  be understood 
only by having good population data is  the  matter of Bighorn versus 
climate. Do Sighorn populations f l uc tua t e  rrLth the climate, m d  ta 
what extent?  Are these f luctuat ions  long-term, or do they occur re la-  
t i v e l y  frequently, or  a r e  there  recognizable f luctuat ions  or cycles 
within cycles? Such information would be taken i n t o  account i n  almost 
any phase of deser t  Bighorn cul ture ,  o r  management, o r  perpetuation, or  
whatever you may wish t o  c a l l  it. 

The most obvious uses t o  which population da t a  can be put a re ,  
of course, i n  s e t t i ng  up hunting seasons, bag limits, and hunt areas, 
which r e s t r i c t i o n s  would properly be i n  d i r ec t  r a t i on  t o  Bighorn num- 
bers. The same would hold t r u e  of any restocking programs t h a t  might 
be planned. 

When I speak of good population data, I do not mean only a 
simple enumeration of animals by the  most sa t i s fac tory  counting tech- 
niques, but a breakdown of the enumeration in to  sex and age classes  i n  
a s  grea t  and accurate d e t a i l  as possible. These must be complemented 
by per t inen t  data,  such as da te  or even time of day, exact location,  
and weather. The object  i n  a l l  t h i s  i s  t o  accomplish, as nearly com- 
p le t e ly  a s  can be done, an inventory of the  en t i r e  deser t  Bighorn sheep 
society.  T h - i n £  course, cannot-6ea-ZFiEitalhtif manpower and 
without a l o t  of cooperation, but I th ink  it can be done and should be 
done. Hay I close with a suggestion t h a t  such a -gram be commenced 
a s  soon as possible. I 2 



SUPPLEMEPFT TO THE BIBLIOGRAPHY OF THE BIGHORN SHEEP 

John E. Wood 
New Mexico S t a t e  Universi ty 

~t t h e  annual meeting of the  Desert Bighorn Council l a s t  year ,  
I presented a bibliography of t h e  Bighorn. Since t ha t  i t  
has been suggested t ha t  t h e  reference.  l i s t  be added to .and brought t o  a 
more complete form. . . 

s ince-  the  bibliography presented at l a s t  year ' s meeting was  
based on an extensive review of t h e  l i t e r a t u r e ,  I have l i t t l e  t o  add, 
but  fu r ther  inquiry and search have revealed ce r t a in  omissions and a 
l imi ted  number of references published s ince  t h e  1960 meeting. 

The following reference list dealing with Bighorn sheep i s  a 
supplement t o  t h e  reference l ist  published i n  t h e  1960 proceedings of 
the Desert Bighorn Council. With t h i s  supplement, I f e e l  t ha t  t h e  
bibliography of the  Bighorn i s  f a i r l y  complete. 
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SUMMARY - POPULATION SURVEY METHODS 
This sect ion brought out ra ther  conclusively t h a t  waterhole 

counts a r e  the  most popular and probably the  most accurate -- cer ta in ly  
t h e  most productive. 

Mortali ty records are inconckisfvs for sevezal obvious reasons. 
Favorable lambing one year w i l l  have, or leave, a predictable e f f e c t  on 
records some 10 years l a t e r .  Dr .  Hansen's t a l k  pointed up many i n t e r -  
e s t ing  fea tures  i l l u s t r a t e d  by graphs and char ts ,  and any e f f o r t  here t o  
summarize h i s  observa tbns  would be wasted -- one needs t o  ge t  the  en- 
t i r e  s to ry  a s  he presented it, 

M r .  Graves described methods of waterhole counts as practiced 
i n  Southwest Arizona. Although such counts a re  made a f t e r  summer t e m-  
peratures  have passed 100°, range cured, and watering places watched 
f o r  t h ree  f u l l  days, it  i s  admitted tha t  t he  accuracy of waterhole 
counts leaves something t o  be desired. 

Hr. Morgan discussed the  t ransect  method and expressed the  
be l ie f  t h a t  it is  valuable as a check on survival  within t he  year i f  
done properly. To do the  job properly by t ransec ts  i s  extremely expen- 
s i v e  i n  comparison with waterhole counts, and he concludes t ha t  man fo r  
man and d o l l a r  for do l l a r  the  water hole count provides a more accurate 
population f igure ,  

~ ~ K 5 l l Y , i n d i s  cussing lZYbTnd year l ing  counts , s t a t ed  the 
job i s  tough at  best  and not conclusive. H e  c i ted the example of a 
r a t i o n  of 13 lambs per 100 ewes a s  found by a winter lamb count whereas 
a waterhole count developed a 33 per 100 r a t i o .  One of t he  major values 
of waterhole counts i s  the data  observed such as animal condition, 
hab i t s ,  etc. ,  i n  addit ion t o  number of animals. He observed t h a t  air- 
planes are not  good census tools ,  but helicopters i n  the  r i g h t  circum- 
stances a r e  excel lent  but too expensive f o r  most agencies t o  afford. 

Tom Williams 



SUMMARY - BIGHORN PREDATORS 

Coyote: The coyote is  the most c m o n  predator i n  Desert Big- 
horn Sheep habi ta t  and i s  qui te  capable of k i l l i n g  sheep. Suff ic ient  
evidence i s  on hand t o  prove tha t  on occasion coyotes do k i l l  mountain 
sheep. However, Adolph Murie, through s c a t  s tud ies ,  and other workers 
f e e l  that the predation on big he^^ Sheep is ins ip i f i c snt .  

Bobcats: Bobcats do prey upon mountain sheep. A number of 
witnessed instances bear t h i s  out. The loss  of newborn lambs t o  bob- 
ca t s  has  a de f in i t e  re tarding e f f e c t  on herd growth i n  places. A claim 
was made tha t  the control  of bobcat numbers i s  one of the important 
reasons fo r  the  increase of sheep numbers on the  Desert Game Range. 

Mountain Lion: Evidence a t  waterholes appears t o  be con- 
clusive t h a t  k i l l s  of sheep are made by mountain lions. Authentic re-  
cords have been made t o  support the  puma as a d e f i n i t e  predator. Yet 
the  removal of the l ions  from a pa r t i cu l a r  sheep range had no apprec- 
i a b l e  e f f ec t  on the ex is t ing  sheep population. Also, t ha t  l ions  can 
and do coexist with sheep and ye t  sheep surv iva l  is  good. 

Golden Eagle: Defini te  s igh t  records have been made of gol- 
den eagles preying upon mountain sheep. Adolph Murie found l i t t l e  
evidence from an extensive study of golden eagle pe l l e t s  t ha t  t h i s  bird  
has appreciable e f f ec t  on sheep numbers. 

Fromtke-ab-we-we-caa-sxy-t:h-attcoyot~b3b~t s , mounmn 
l ions  and golden eagles each and a l l  upon occasion w i l l  prey upon 
mountain sheep and occasional control  measures a r e  jus t i f ied.  However, 
it is the degree of k i l l i n g  t h a t  i s  the important thing -- not t ha t  
they sanetimes do k i l l  a sheep. 

Other predatory losses include those by man the hunter and 
man t h e  researcher while sa t i s fy ing  the need f o r  specimens. 

Luther C. Goldman 



SUMMARY - POPULATIONS 

1. Present and Past Populations of Desert Bighorn Sheep i n  New Mexico- 
presented by Jack Gross 

Records of Desert Bighorn Sheep pr ior  t o  1900 a re  vague. However, the 
f a c t  t ha t  the Desert Bighorn i s  a native i s  indicated by Indian petro- 
glyphs, skul ls ,  etc.  Prehis tor ic  populations a re  purely conjecture. 
Even estimates of population as l a t e  as 50 years ago are  unreliable. 

A t  present there are  not l e s s  than 200 animals with a possible maximum 
population of 500 t o  600 probably. The bulk of t h i s  population is  loc- 
ated i n  the San Andreas and Organ Mountains. 

2. Present and Past Populations i n  Arizona - presented by Warren Kelly. 

Bighorns a re  found i n  the  area known as the "Arizona Strip," the Grand 
Canyon, along the Colorado River t o  the Mexican Border and eastward 
through Southern Arizona as  f a r  as Phoenix and Tucson. There i s  one 
transplant group i n  Southeastern Arizona. 

John Busso has estimated tha t  there are  a t  present approximately 2,500 
animals i n  the s ta te .  

3. Present and Past Populations i n  California - presented by Dick 
Weaver. . 

.- 

No additional data has been made available since 1957. It i s  estimated 
tha t  there a r e  now 2,000 t o  2,500 animals i n  the s tate .  Some current 
estimates include: 

S ier ra  Nevada Range - 390 
S ant a Rosa Mountains - 350 
San Gabriel Mountains - 120 to  160 
Joshua Tree National Monument - 100 to  200 
Death Valley National Monument - possible 1,200 t o  1,500 

(300, counted) 

4. Present and Past Populations i n  Nevada - paper prepared by A 1  Jonez 
and presented by Ray Brechbill. 

Four new areas surveyed since 1957. A l l  of these are  north of accepted 
Desert Bighorn range. No new population figures have been developed. 

5. Present and Past Populations i n  Mexico. 

Desert Bighorns have pract ical ly  disappeared from the s t a t e s  of Chihua- 
hua and Coahuila. ~pproximately 200 animals have been counted in  sur- 
veyed areas i n  Northern Sonora. There are approximately 1,000 animals 
i n  Baja California. 

6. Present s ta tus  of Bighorn Sheep i n  Northern Baja California. 



Two government biologists  made a study of th i s  area during November and 
December of 1960. Animals were fmnd a l l  through the mountain chains 
of Northern Baja California, These surveys were made by airplane to  
determine: 

1. Population 
2. Habitat 
3, Competition 
4. Predation 

It appears that the main threat i s  hunting. 
. . 

Monte E. Fitch 



SUMMARZES OF BIGHORN HUNT SUMMARIES 

Bardax  - The Desert Game Range and other refuges are preparing master 
plans tha t  a r e  approved i n  the  region and i n  Washington. Objectives 
a r e  stated.  There must be a balance between strong protect ionis t  and 
l i b e r a l  management. More must be produced t o  meet increased demnds. 

Jose Angel Davila C. - Important Bighorn populations fo r  hunting a re  in 
Baja California  between Mexicali and San Felipe. New refuges are  being 
established. Permits a r e  t o  be issued t o  hunt a few Bighorns. Game 
wardens a r e  being appointed. 

John Reed - Maybe spread into new areas. However, the k i l l  remains 
abant the  same. W i l l  have new hunt sauthwest of Tucson. Heads may be 
larger  than i n  the past  but age remains the  8-0 

A 1  Jonez - (presented by Ray Brechbill) - Nevada held i t s  eighth hunt. 
A l l  hunters had t o  check i n  a t  s ta t ions  except one who took a ram with- 
out passing the  station. Thir ty  permits were issued w i t h  35% success. 
Boone and Crockett Club score about same a$ past  year. 

Larry Merouka - OUTDOOR LIFE was quoted a s  saying tha t  the Desert Big- 
horn is  t h e  most d i f f i c u l t  animal t o  hunt. A review of the Migratory 
Bird Treaty Act was given. Lacey Act was  also given. Primary point 
was i l l e g a l  transportation of cer ta in  animals across the  Mexican border. 
Promised continued aid t o  Mexico i n  control of i l l e g a l  hunting. Re- 
la ted ac tua l  case his tory  of the taking of a Bighorn. 



ATTENDEES AT FIFTH ANNUAL DESERT BIGHORN COUNCIL MEETING 
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Blayne D. Graves, U. S. Fish and Wildl i fe  Service, Kofa Game Range, 
Yuma, Arizona. 

Newell B. Morgan, U. So Fish and Wildl i fe  Service, Desert Game Range, 
Las Vegas, Nevada, 
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Cruces, New Mexico. 
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Mexico. 
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17. Richard G. Pras i l ,  National Park Service, S a n  Francisco, California. 

18. Monte E. Pitch, National Park Service, Organ Pipe Cactus National 
Monument, Arizona. 

19. W i l l i a m  L, Mathews, Bureau of Land Management, Washington, D. C. 



Warren J. Gray, Bureau of Land Management, Phoenix, Arizona. 

Richard D. Weaver, California Department ofFish and Game, 6535 Vi l l a  
Vista,  Riverside, California,  

Robert A. Jantzen, Arizona Game & Fish Department, 505 West 2nd 
S t r ee t ,  Scottsdale, Arizona. 

Warren E. Kelly, Arizona Game & Fish Department, Box 1232, Vicken- 
burg, Arizona, 

Em Lendell Cockrum, University of Arizona, Department of ~oology,  
Tucson, Arizona. 

Bernardo Vi l la  R., University of Mexico, I n s t i t u t e  of Biologia, 
Mexico, D.F,* 

James D. Blaisdel l ,  National Park Service, Box 336, Grand Canyon, 
Arizona. 

Ralph Welles, National Park Service, Death Valley National Monument, 
California, 

Mrs. Ralph Welles, National Park Service, Death Vallqr National 
Monument, California,  

John C. Gatlin, Bureau of Sport Fisheries and Wildlife, Albuquerque, 

John Dm Goodman, Department of Biology, Universi ty  -of Redlands, 
Redlands, California,  ,-' 

Tom D. Moore, Texas Game and Fish Commission, B o x  4-44, Alpine, Texas. 

Levon Lee, New Mexico Game and Fish Department, Santa Fe, New Mexico. 
h 

Amando Benard, Hotel Kino, Hermosillo, Sonora, Mexico, 

Ing. Pedro Barnos Arreola, Yanez 4 ?ATE, Hermosillo, Sonora, Mexico. 

Biol, Pedra Avila Salazar, 1Qa Priv. Perimentral Qeste # 9 ,  Herrnos- 
3.110, Sonora, Mexico, 

Ing. Enrique Morale8 A,, Palacio Federal, Hermosillo, Sonora, 
Mexico, 

Mario E. Miks, Jesus Garcia 165 Sur., Hermosillo, Sonora, Mexico. 

Yolanda Lizarraza P., Morelia 8145 Qte, Hermosillo, Sonora, Mexico. 

Leticia ,  Bojorquez A., Fronteros 852 Qte, Hermosillo, Sonora, 
Mexico. 
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40, Guillermo Ochoa Daviba, Delegacion Forestal y de Coza, Palacio 
Federal, Hermosillo, Sonora, Mexico, * 

41, Jesus Lizarroga Garcia, Hermosillo, Sonora, Mexico, 

42. Antonio Sotamayos Meza, Guardabarque Forestal y de Coza, Bermosillo, 
Sonora, Mexico, * 

43. Jack Hall, 1102 15th Street ,  Yuma, Arizona. 

44. Mrs, James A. Blaisdell ,  Box 336, Grand Canyon, Arizona. 

45. Mrs. Jack Hall, 1102 15th St ree t ,  Y w ,  Arizona. 

46. Mrs, Gale Monson, 1003 9th Avenue, Yuma, Arizona. 

47. Mrs. Warren Kelly, Po 0. Box 1232, Wickenburg, Arizona. 

48. Amin Zarur Manez, Direction G r a l  D e  Caza, Aquiles Serdan 28-3er Pia, 
Mexico, D. F. * (Mexico) 

49. Bamiro Garcia, Agencia Agric., Edificio Bertha, Mexicali, B.C., 
Mexico, * 

50. Jose Angel Davila C., Direction Gral de Caza, Aquiles Serdan 28-3er 
P i a ,  Mexico, D.F, * (Mexico) 

52. Jose Del Carmen Espinosa, Sonoyta, Sonora, Mexico, 

53. Evodio Ruiz Martinez, Quordaborque Forestal de Caza, Nogales, Sonora, 
Mexico* * .i 

54, Tobias Contreras Barcenas, Servicio de Caza, Mexicali, B A ,  
Mexico, * 

5% Lloyd Tevis, Jr., University of California a t  Riverside, B o x  308, 
Ranch Mirage, California, 

* indicates Mexican o f f i c i a l s .  


