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The San ,A,ndres 
in ).941 for 
and the plant 
within th_e Whi 
the public exc 

The 
Mexico 9-nd c 
Andres Mounta 
San A~gustine 
in Socorro 
very rugged , c 
lowlands to 8, 

I . . GENERAL· 

~t~qn~l W~ldl~~e Refuge was established 
·p:r;-ot.ec'tiqn ot, the Desert B~ghorn Sheep 
~e on· wh~ch they feed . The ·refuge lies 
Sahd~ Miss~le Range and is closed to 

t during special hunting seasons . 

fuge is located in Dona Ana County, New 
s 88 square miles of the southern San 

s . The San Andres Mountains extend from 
ass in Dona . Ana County to Mockingbird Gap 
ty, a distance of 75 miles . The range is 
anging elevation from 4,400 feet in the 
00 feet at the highest peak on the refuge . 

Desert bighorn sheep have lived in this area since before 
the time· of th Mescalero Apache Indians who used the 
animals for fo and fashioned ornaments and tools from 
the horns. nants of old Indian campsites still re-
main and arr eads and other artifacts can be found 
around these psites, giving evidence of the former 
inho.bi tartts . '1

1 

I . 
Climatic and H!i=J.bi ta·t Conditions 

Precipitation ~~or the year was not measured due to the 
lack of personnel on the area for most of the year . 
However, rangd,J conditions indicate average to above 
average moistu~e sufficient to maintain springs and allow 
for normal vegl

1
etati ve growth. 

Land AcquisitJ on 

1 . Fee Title If 

2 . 

' 
i' 
'I 

None. ~ 

Easements /1 

II ,, None . 

3 . · Qtbe):;-· 
I. 
!I 

None . 

ii 
II 
lj 

II 
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D. sy·stems Sta.tus 

·1. · O'bj:ecti.Yes 

Tb.e o"bj ect=rr. yes· es:ta,bJ,~shed f. or thi;s re;f;uge ha,ve been 
~e~~e~~d a,~d see~ to be 'adequate and up· to date. 

2 . Fun·ding II 

Funding f.ol Jf¥ 7 9 ·amounted to $4 o·, 4.00 which included 
:j?U;LCha.s.i.?<;J II a new 4X4 pickup. ~undin<;J for FY 8 0 was 
at the custodia.l level ($30,000) and was totally 
ina,deqyate ll to manage the disease outbreak. The only 
way to make ends meet was to not fill the only 
permanent position until next year, hence there was 
no one pe;r:f.anently assigned to San Andres on board 
~or seven months during 1979 . 

II . 
II . ~ONS'TR,UCTION AND MAINTENANCE 

Nothing to report. 

I 1[I. HABITAT 1'1ANAGEMENT 

Nothing to report. 

A. 

B. 

c. 

IV •. WILDLXFE 

Endangered andlVor Threaten·ed Speci'es 

There ~re fou~~ plant species in this category known to 
occur on the ~Ffuge and six species suspected to occur 
but not yet lqfated on San Andres National · Wildlife 
Refuge. See 1 iable l. 

Migra·tory Birq,s 

II Nothing to refjlort. 

Ma,Iro'rl,a;l·s ·a;nd Nd..n-Migratory Bi'rds· ·aAd ot·hers 

l . · Ga,me· ;tx~ammJf1 ~· 
. ... . . .. IJ ... 

Ei:gho'~n s~ee·p 
II . 

Des.e;r:t biJ.hO:r;-n she'e'J?. w.ere 'h.U:nted in the· ·san Andres· 
Nation'al Wildlife ·Refuge and surrounding areas by 
permit fr~rn 1968 ·to 1978. Prior to 1978, no reports 

!i 
!I 
'• 
" 
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Table 1 . EndangerJ d and 
In OJ:" Expect eO. 
• nl 

Th;r'ea;tened Species Eithe'r Occurri?g 
·to Qccu;x;- . in the· Ref~se· 17 .. 

Brassicaceae 

Cactaceae 

.. .. I 
R,an~ Taxon 

. :EN ! *Lesq~~r.~ll~ ·P,u:(ea, Wooton 

E.N I!. *Ech~no·ce·:(:eus 'l'l'o'y'di~ B;r:-ill . and Rose 
I' 

Caryophyllaceae ·EN I 0 ·'Silene p'la:nkii Hi tchc . a,nd :Hagui 

Fabacea.e 

Papaveracea,e 

Aste;r:-a,ceae 

Ast·eraceae 

Asteraceae 

Cactaceae 

Rosaceae 

I 

EN 

EN 

'rH. 

TH 

THI 

THI 
I 

TH 

. *Ar·g·em·one· ·pTei'a·c·antha Greene· ·ssp. · ·p·i ·nnat'isecta 

0 ;Fe';l:-·i ·ty:le· 'cern·ua, (·Greene) Shinne;r;-s 

. p·eri tyle s·t·auroph'y l ·la (Barneby) Shinners 

Rosa Stellata Wooton 

* Taxon expected 1~o occur within the ·refuge boundaries; has 
not yet been co~lected. 

Taxon has been llollected in the O~gan Mountains south of 
the ref uge . 

0 

' 1 /Tak.en f;LOif\ YoJ Lqh_ .. (1975.) r A Flora· 'of the' Sa·n· ·:Andr·e ·s 
Na"Ci:otia;l· Wil'dl;i;~e IIRe;eu:g·e:, po:na An'a' cou·n·ty , · New }~exi'co . 
Masters ~he~ia. 11 · · . _, . . . I 

I 
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I 
were made o~ scabies .lesions nor :were mites recovered 
~;corn any o~ !l the .?hee;I? c:;:.ollecte.d . .;rn 1 97 8, ?J-11 5 rams 
h~·~yested 'bf hunt;e;cs .. we~·.e. t.ound to ha;ye: l;i..ve 'scabi es 
;Il1;t. tes. Q;f; th~. genus: .Psc;;n;:opte?, and actJ.ye· .lesions of 
sca.b:i..es :i..n :):hei:r e ·a:rEi a,nd(o~ on the'ir bodies·. These 
mite~ ~e~e ~dent~f;i.ed ~s Psoroptes ovis (Hering) , the 
common scab~.es mite, ·o~ domestic sheep, ca,ttle ·, and 
hq;cse? (~el~ney l979}. H~sto~~cally, these mites have 
b~en as.s..o~i.~ted w·;i. tb.- ~;l;'eme~dou'? bi<phorn sheep popula
tlQn decl1ne$. and ext1rpat1on f;com many ranges, (Baily 
1 936 , .Jones!l l950, . Ho;cnaday 1~01, Honess· et·. ·al. 1942, 
Packard l94

1
p, $eton 1929, ,Wr1ght et.· a,l. 1933) . 

T rl t · !I th · · ·t ·t d · · t .;:: · · o ~e erm1ne e ex en an sever1 y o~ scables 1n the 
;r-emaini~g p ppula.tion·, :the he·r ·d was closely monitored 
thxo~ghout t he winter of 1978-1979 . Although no 
'II\Ortali.,ty :f;rom scabi.e.$~. wa,s conf.:;lrmed, s i gns of severe 
and w;idespr1¢ ad infec'tion were ·~ound . Seve~al sheep 
were observ1e·d ,;,.i th. ·a mucous drainage .from the ears 
or with thejl ea;rs severely folded over or cropped. 
Others exhibited a loss .of hair laterally and .dorsally . 

II • 

Signs of ~efere i tchi~g, ex~essi ve. scratchi!lg, bi ti~g, 
head shak1 ng and shrub horn1ng were also noted. In 
addition, bhe number of.sheep seen was considerably 

II 

less than that seen on winter surveys before 1978 . 
The con~lusl~on was drawn tha·t a severe and widespread 
scabies outbreak was occurring . (Lange, et. ·al . 1980) . 

11 167. - ·-
Ail attempt~~o provide so~pe of herd treatment was 
initiated fom November~~~ January 1979 . Dust 
bags conta~ring 5% coumaphos - were suspended over 
salt blockl at 38 treatment stations distributed 
th~oughout _l~he sheep range . Unfortunately no u tiliza
tion of the! treatment stations has ever been observed 
and the at~~mpt was unsuccessful. 

Extensive J
1

1round surveys during January and ;February of 
1979 revea]ed very few sheep occupying the normally 
heavily usd1d areas, suggest ing either large- scale 
emigration llor mort ality, or both . No evi¢1.ence of 
unusually ~igh mortality was found and long distance 
movements By the desert bighorn in this area are 
considered lluncommon . Extensive aerial surveys of the 
ent;i.re $a,n

1
Andre? ~a,nge ·during June and September, 1979 

~evealed nq move'II\ent i.,nto previously unoccupied areas / 
th.e;r;-efo~e, 'i.;Lt was postulated that mortality was occurring. 

~ . 
.. ·'li 
. . . . I 

II 

. . . 'I . · 3./ co-Rale, ·1 0 (3-chl.oro-4-.methyl- 2-oxo- -2H....:bensopylream-
7-yl- O....:diethylph.os~.h.o;coth:i.:oate , · Cutter Hewer, ,Lockhart · Laps, 
Division of Bayvet !! Corp ., P . Q. Box 4193, Hawtho'rn Rd. , Kansas 

City f .MO 64119) !I 

' 
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Table 2. 
Numbers and composition of the San Andres desert bighorn population from 1941 to 1979 . Sandoval 1979 . 

.. 
Yr /Ewe 

Year Number Ram/Ewe Lamb/Ewe Yr/Ewe Year Number Ram/Ewe Lamb/Ewe 

1941 27 50: 1 00 75: 1 00 00:100 1960 130 1 75:100 50 :100 00: 1 00 

1942 51 52:100 52: 1 00 22: 1 00 1961 142 72:100 50:100 25:100 

1943 62 57: 1 00 63:100 43:100 1962 150 32:100 7>7:100 10:100 

1944 71 82:100 73:100 54:100 1963 165 ·: 70:100 53:100 36:100 

1945 78 63:100 33:100 47:100 1964 175 61:100 21: 100'.' 00 : 100 

1946 85 71:100 33:100 23 : 100 1965 190 "79 : 100 49:100 01:100 

1 947 100 51 :100 34:100 10:100 1966 251 88:100 50: 1 00': 16:100 

1948 112 67:100 46 :100 35:;1.00 1 967 270 107:100 "40:100 32:100 

1949 130 41:100 91:100 29:100 1968 250 77:100 55 :100 07 :1 00 

1950 140 100:10.0 43 :100 26:100 1969* 200 90: 1"00 62:100 26:100 

1951 100 68:100 29:100 10:100 1970-1>: 200 109:100 :·_53 ::100 23:100 

1952 112 68:100 31:100 26 : 100 1971* 200 40:100 88:100 33:100 

),953 53 48:100 34:100 17:100 197 2'k 200 106:100 74 : 100 36 : 100 

4.:95'4-~-~=6,2 65,:,l0,0= 3.9 .. :lOJ). 35:100 '1973 200 69:100 68:100 53:100 
- 42:100-- --r974-- ---i2'5 

1955 70 58:100 42 : 100 
3:L=:'IOO- 29·:~0Q-===J-6,:d.OO=··· 

1956 86 60:100 50:·100 00:100 1975* 200 82 : 100 46:100 26 :100 

1957 92 70: 1 00 41:100 30:100 1976* 182 47 : 100 36:100 34:100 

1958 100 50:100 59:100 32 : 100 1977*** 182 50:100 35 : 100 35 : 100 

1959 121 142:100 92:100 42:100 1978** 150 80:100 19:100 30:100 

1979 81 15:100 0:100 0:100 

*Combined . aerial and ground counts **Scabies epizootic *"'*Est imate 



One of 38 unsuccessful field treatment stations 
consisting of an insecticide filled dust bag 
suspended o~r a salt block . }~H 9/79 

A pre-hunting season aerial survey (Septe mber 22 - 23 , 
1979 ), resulted in a population estimate of 81 animal s 
or approximate ly a 60% decline over a one year period ; 
no reproduction was noted , and the 1979 hunt was can
celled due to a conspicuous lack of legal size rams . 

On October 14 , 1979 two bighorn sheep ewes were cap
tured by New Mexico De partment of Game and Fish , and 
removed from the refuge and a neighboring area for 
scabies transmission studies by the United States 
Department of Agriculture, New Mexico State University , 
and Colorado State University . Both sheep showed 
extensive Psoroptes infestations . Other sheep o b
served during the capture operation also e xhibited 
symptoms of scabies . Subsequently it was determined 
by the New Mexico Department o f Game and Fish , a nd 
the U. S . Fish and Wildlife Service that a concentrated 
effort to salvage as many sheep as possible should be 
undertaken . It was felt that without the s alvage 
operation the only remaining viable desert bighorn 
sheep population wi thin the state of Ne w Mexico would 
be in jeopardy. 

The salvage oper~tion lasted f rom November 17-26 , 1979. 
A tota l of 47 sheep were removed from the refuge and 
surrounding areas with 30 of them surviving the cap
ture and treatmen t operation . 



Methods and techniques used in the capture and treat
ment operation are outline d below . 

1. Capture 

Capture techniques used we~e a combination of 
the following: 

A. Using a 20 1 x20 ' e ntan9leme nt net fired 
from a hand held gun out of a helicopter . 
A~ter netting the s heep we re sedated and 
t r ansported to the treatment site . 

B. By dartin9 the sheep with radio transmitter 
equippe d hypodermic syringe projectiles 
loa,ded with M-99 a nd Ron~:pum . A helicop-
ter was used to pursue the sheep until 
they were darted . By utilizing the trans 
mitter equipped darts , several sheep could be 
darted without having to follow each one 
until it went down. Darted sheep were 
easily located by homing in on the transmitter 
signal . 

2 . Transportation 

After c apture and sedation the sheep were l oaded 
into canvas bags , suspended below a helicopter 
and transported to the treatment site . 

' 
•' 

Desert bighorn e we arriving at the treatment site . 
tF~"1H 11/7 9 
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h
.. II . ~ 

' T . e a,ciJa,l t:t;".ea;tmenb prqce<..+ure ·cons.i .s .ted o;e : 

:f... . · ,Meqjhanica,lly- c l 'eani!lg out the she·e·p·s ' ears 
a,nd. <:l.J?J?l:¥i!lg the ch:~mical solution directly 
;in, b the eq:t;'§ .. 

B. aa~~ dlppin9 e~ch animal in a smal l vat o~ 
.in~Jecticide ·solution. 

8 

·c. AfJie;t;' d;iJ?Pi!lg, .the sheep were placed on a 
dr:l1~n . ba,ck a,p;r;on· to a,llow a,ny excess solu tion 
to r eturn t o the va,t ~ . 

D. Th~l sheep were then placed into a large trailer 
t o ~~y out before being released ifito the 
ho ~~ng paddockp . : 

one-ha~ mile from the hol ding paddocks. · The 
dippin~ vat was ~nclosed i n a shallow basin sur
rounde~ by dikes and lined with plasti c to prevent 
soil cottamination should an accidental spill 
occur . I In conjunction with the treatment site, a 
100 ' x 100' area was cleared and leveled for 
operat~~nal activities . Both sites were inspected 
and apl l oved by a New Mexico state archeologist . 

The ch~p1ica·1 used in the dipping vat was toxaphene, 
:trade ·nlame Cooper TOX, (E.P.'A . No . 59-28-AA, 
chlorirllated camphene 6:t%, xylene 6 . 7 5%, kerosene 
19. 05% ,II inert 13. 2 0%) . Toxaphene is on the EPA 
restridl.ed use list . 

The maJ.i mum non- toxic .dose of toxaphene t hrough 
derma~ ~~ b~or.bti?n on sh~ep is 2%.act~ve in~redient . 
The m19limum. tox1c dose 1s 4% act1ve 1ngred1ent . The 
actualJ dipping sol ution contained . 5% . to .6% active 
ingred~Cnt (3 quarts of toxaphene and 100 gall ons 
o f watjt) . A sample of the mixture ~as ~nalyzed by 
the USD~ lab to assure t he correct m1xtu re . Al l 
transp~ tation , handl ing, storage, and disposal o f 
the pesticide was performed by licensed USDA 
person~lel according to EPA regulations. No 

· chemicc:lll concentrate was stored on . s i te . The 
pestic~lde applicators wore protective sa~ety equip
ment a J d emergency fresh water was available on 
site . ·11 · 



Scabies infested ewe on the drain- back apron 
immediatel y after being dipped in t he toxaphene 
so l ution . MMH ll/79 

The trai l er t he sheep were kept in unti l dry 
bef ore being rel eased into the paddocks . GPM 11/79 

9 
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All sheep t ere t reated t wice , . t h e sec ond occurring 
10 .to 14: cP,..a.ys a.f.te.l;' the. f.i_;r;~t . T~is a$sur;ed com
plete ·er·a.dica·t-ion· of' the scabies mites and com-. ,, 
pl;i.)3;nce ·w·~ t h. :usn A ;t;"_~gula.tions . Blood·, _hair,_ and 
f.ecal s.amwles. weJ;_e t~k7n fro~ . every. shee'p' captured 
a,nd a,ll sp.eel? 11'\QJ:;-ta.ll t1es wh1ch occurred duri ng the 
;r-emoval a.r d trea,tmerit oper.a.tion ~ad total necropsi es 
pe;r;f.o.rned if · 

There ~er~ l4 mortalitie s which ~ccurred on site 
du;r;-;i..:n~ ca,pture ·a,nd t;r;e~;tJTient activities as listed 
below:; · I 

I . 
2 ewes1 from fall during ca,pture (net) 

. 3 (1 , 'we; 2 ram~) f.roiu hyper:venti l ation 
and ~es'piratory distress caused by drug 
ove::fdose . · 

3 (2 1res, 1 ram) from hy-perthermic shock 
2 ewes from hypothermia 
1 ewe //f.rom ca,pture· fi\yopathy 
2 ewe1 f.rom capt ure 'injuries (dart wounds) 
1 e we 11fr·om undetermined ca~ses 

Two mortJ lities occ urred later at New Mexico State 
, , II 

Un1vers1~y where several sheep we~e taken for 
scabies 4ransmission studies . One ewe broke her 
neck by ~unning into the fence and 1 ewe died' 
from toxaphene inhalation. 

II 
1\t White lj Sands Missile Range, one ewe with a badly 
d~slocatrd hip was euthan1zed . 

At the R,ed Rock holding pasture one ewe died of a 
severe ihfection from· a dart wound, and another ewe 

II • 
died of r nknown causes . 

Holding !;Paddocks 

Two app~~oximately ten acre holding paddocks were 
erected llin the old Lena Cox ranch area just south 
of the lijefu ge . 

. I, 
The padqocks were made of an eight foot high nylon 

II • . 
mesh s tlfetched between t wo hor1zonta.l cables . A 
f.ire b;r-Jak \vas dozed a.round the paddocks . The · area 
wa~ ins~ected a.nd appr.oved by a, state archeol~gist . 
Th~ pad~ocks. we~e built adja.cent to . an existing 
worki:ng ll win~'bn;i.,l).. tg suppl¥ water; . T~~s paddock had 
been us.ed s:ucces:sf.ul)..y· by. the New .t-1ex1co Department 
of. G.p;m,e)f a.nd Fish in ·their bighor;n she.~p reintro
duc·tion!l projec·t· in the B~g Hatchet· Nountai ns of 
souther:p. Ne¥i Mexico . 
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Operations , treatment and holding paddock site . 
MMH 11/79 

Close-up view of holding paddock . MMH ll/7 9 
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5 . -Care and Feeding 

New Mex·ico · bepartmen·t of Game ·and Fish and Bosque 
de l Apache National Wildlife Refuge provide d ob
servers to constantly ~onitor the capture d s heep . 
The sheep were ~ed al~alta while in c~ptivi ty . 

Treated bighorns after being released into the 
ho l d i ng paddocks. MMH 11/7 9 

All 47 sheep captured were infected with scabies and many 
were in extremely poor physical condition due to scabies 
and the resulting secondary infect ions . Severe infec
tions of scabies in the ears of nearly al l the sheep 
had rendered most of them partially-to-completely deaf . 
Twenty- eight of these sheep are currently being held at 
the New Mexico Department of Game and Fish bighorn 
propagation facility at Red Rock, New Mexico, for pro
pagation and ~uture relocation back into the San Andres 
Mountains and other areas . The other two sheep were 
taken to New Mexico State University for scabies 
transmission studies . 

Mule De·er 

The refuge mule deer population continued to decline 
during i 97 9 and as ~ re~ult , po mul e deer hunt was held 
for the ;first time 'in three decades . Overhunting , 
mountain lion predation and poor fawn survival were the 
suspected causes for the population decline . 



-· 

d
l 

·~~· ltl"" 
·f~,. M !it. 

One of the 47 sheep captured , this one had the 
mos t severe infestation of scabies . This ewe 
died 1~ days after capture ~ MMH 11/79 

The same ewe as above , note how large plaques of 
scab could be peeled off . MMH 11/79 

13 
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Another view o~ the same ewe , after most of the 
scab has been r emoved . MMH 11/79 

2 . OtheY Mammals 

The mountain lion , bobcat and coyote are the primary 
mammalian predators on the refuge . Bobcat and coyote 
populations remained static while the mountain lion 
popul ation increased substanti ally. Fresh mountai n 
lion sign could be seen at virtua l ly every spring on 
the refuge . The increase in mountain lions was a t 
tributed to the good supply of diseased , partially 
deaf bighorn sheep which were easy prey for a healthy 
lion. 

During the bighorn sheep capture operation , an adult 
barbary sheep ram (auodad) weighing 326 pounds wa s 
darted and captured on Bennett Mountain in the southern 
portion of the refuge . Also , prior to the capture 
operation , 5 barbary sheep were seen by Andy Sandoval , 
the State bighorn sheep biologist , in the northern 
portion of the refuge . Fortunatel y Andy was able to 
eliminate 3 of the 5 the next day . Barbary sheep 
appear to be expanding their r anges in New Mexico and 
ef~orts are being made to prevent the~r colonization 
o~ b~9horn sheep habit~t thro~ghout the state. 



Ten yea~ old, 326 pound barbary sheep ram 
captured during the b~ghorn remova l operation . 
No scabies m~tes were found on this animal. 

MMH 11/79 

3 . Resident Birds 

Nothi~g to report . 

4. Other Anima l Life 

Nothing to report . 

V. INTERPRETATION AND RECREATION 

Nothing t o r eport. 

IV. OTHER ITEMS 

A. Field Investigations 

Nothing to report . 

B. Coo·perati ve Progra_ms 
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The bighorn ~beep capture and removal operation wa s a 
cooperative program .involvi~g the u. S. Fish and Wildlife 
Service , New Mexico Depa.rtmen·t of Game and Fish , White 
Sands Missile Range , U .- S. Department of Agriculture , 
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New Mexico State University , Colorado State University, 
and Alpine Helicopters~ owned and operated by Tim Wallace 
from New Ze~land . 

Lots of help was on hand . Cooperating agencies 
represented in this picture include Fish and Wildlife 
Service , New Mexico Game and Fish , U. S . Army - White 
Sands Missile Range , U. S . Department of Agriculture , 
Colorado State University , and University of New Mexico. 

C. Items of Interest 

Tim Wallace , owner of Alpine Helicopters of New Zealand, 
and his gunner, Colin Yeates , also of Alpine Helicopters , 
graciously donated their time and equipment to the 
bighorn sheep rescue operation . 

Also of interest , the bighorn sheep rescue operation was 
highlighted nation-wide on the ABC evening news , as well 
as on several local TV and radio programs throughout New 
Mexico and Texas. · · 

Thi s report was written by ~ike Hawkes , refuge biologist 
for the Bosque del Ap~che, ?evilleta , and San Andres NWR ' s 
complex and t yped by re~~ge cle~k, Romero . 

D. Safety 

Nothing to report . 
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Part of the support services supplied by White 
Sand s Missile Range . MMH 11/79 

New Zealanders , Tim W~l~~ce (center , and Colin Yeates 
( le;ft) . GP, ll/7 9 


