
Oer Tropenlandwlrt, Beitrage tur tropischen L.andwirtschalt und Valarlnirmed l~ln , 

101 . J ahrgang, Oklober2000, S. 141- 161. 

Monitoring a Pronghorn (A 1ltilocapra am erica1la 
mexicalla) Population Reintroduced to the North
East of Mexico 

~I aninez. M. A. -, Miranda, R. E. P.·, Uvallc.S.1.I.·, Aranda. R. R . . ChakeredZil. S.·· 
and lcr Mculcn,U . 

. -\.bslracl 

The pronghorn (A lllilocapra americana mcxicalla ), an endemic ruminant ~pecies of 
S Orlh America is classifieu as an endangered species. This study L"Ovcring th ree years 
(1 995- 1998) wa~ conduclcd 10 evaluate the factors delcrmini ng Ihe success o f Ihe re
introduclion of pronghorn in Ihe Mexican ~l ale of Coahui la. Vegc13tion cha racleriSl ic~, 

bolan ic:1 1 compo~ il ion of the pronghorn diet and binh and mortality rates were moni
klred. One hundred and seventeen vegel3tioll ~pecies belonging 10 32 differe nt species 
. -e re idcnlified. Grcalesl diversity was obtained in the nalural grass communi ty (0.77), 
followcd by halophyte grass community (0.74) and rosetophyll shrubs (0.53). Fifty
nine \'e gC! ~li()n species were idcn tiried in the pronghorn diet and the poisonous plant~: 
SoIanllm rostra/1II1l 3nd Solanllm deagnifolilllll were determined in the pronghorn diet 
;all-year round. though percentages consumed varied wi th scason (0.96 % in wet season 
~rsus 11.2 % in dry season). O f the totat diet consumed by the prongho rn s.. forbs ranked 

ghest (75 %) while grasses and shrubs werc consumed in almost similar quantities 
(1 23 CC o f each). l3irths averaged 0.17 ":!: 0.075 and 4 and 3 deaths were re<:orded in 
1996 and 1998, respeclively. Competit ion with cattle for grazing would occur under 
drought conditions. It is concluded that the pronghorn will continue to be endangered 
O:spile these translocation prugram mes. Further sludies to evaluate ~uppJemcn(ation 
Sltategies during crit ical times, to promote forb development and Ihe dynamicS of inter
~n with Olher rum inant animal species in the same rangeland, arc necessary. 

Introd uction 

The pro nghorn (Al1Iilocapra (lill ericalla IIIcxicana) is an endemic ruminant spccie~ of 
~orth America (Trevino, 1978) and is classifi ed as enda ngered in Mexico (SEMAKNAr, 
1991). Addit ionally, this animal species is now incl uded in Appendix 1 of the CITES 
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(Convenrion on Intemalional tadc in Endaise'cd Species ofWild Fauna and Hora)
(FrsH aND VTLDLTFE SEnvrcE, 1992).

The populalion olprcnShon in Mexico has declined by more than 99 7, ofiß original
number. ftc nain reasons to! this d@line ae habirar deterioradon and destrucrion,
oveßrzing, poachingand the fencingofrancheslhus hindoing rh*migarory roulcs.
Fences iotonly havecontribured b rhe reducrionofrhepoputation, but aho replesenr
anobstac lc lo fu lu re increascs in th isspcc ics (O-caRAANDYoAKUM.  1992) .

tsecause of the exlension in thc pronghorn's forner habiral. rhe cuncnt slarus of irs
population andlspolenlbl lo gcnemte inconelhrou8h huntingfees, it was found nec-
essa.y lo inplement pmgramsfor thc rccsrablishmenl oirhc specics. ne tundocalion
ofanimals isä tißt impodanr $ep in thjs progan. In 145 reinkoducljon prograns of
diftdent wildlife spccics conducrcd, only 11.6 70 have been successtul (BECK €r at.,
1994). The successful programs have always had a nonioing conponcnl aticr thc
release oflhc animds.

In lhe northeast otMcxico (Figurc l) two reinkoduction pmgransotpronghoms wer€
caared out in tho years 1995 and 1998. A tolal of70 and 86 prcnghoms wcrc rcspcc-
tivcly introdu&d durine Lhe rwo periods. These aninats leleased inro this area were
tom New Mexico, U.S.A. The present study was cariedout over lbree yoars lo evalu-
ate thc adaptalion ottheanimals released to lhß sire. Dearh and btlh occuirenccs wcrc
recordcd. In addirion, habial dudies rndlhe dcreminatio. oiboranicäl composirion of
the dicLwere aiso conducled,

fte objeclive ot rhe srudy was to evaluare lhe tactoß determioing Lhe success ofrc-
intrcduclion ofpronghornsh the Mcxican$arc ofCoahuila.Thiswascvaluated lhroügh

L vcgolation characteistiGin thearea,

2. bolanical composition of rhe prcnghorn dicl and

3. bidhsandmodality nts.

2 Methodology

fte $udywas anducted in rhe Mexican stare offtahuila situated berween 102" 15,
and 1020 37'Weil and 28', 15- and lhe 280 33- Noilh. The arca cxrcnds somc I i26.61
kmr(Fieure 1).

A€ording to the clinaric clssiticarioi of carcia (1973). the area coresponds 10 rhe
dry tenpera teanddrysemiar idc l inadcreg io iw i th ra ins insummeiTheannua lmcan
lemperatur€fluctuaresbetween 16oCro 18'C, andtheDcan an.uäl dnfalljs400mm.
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f suN l :  L (nron . t rhe  $uJy  dea in  Coahu i la ,  Me\ t ro

ne area ß lypically lopresenlcd by rhree vegetalion typcs: ln the lowesl section ofthe
rallel gmsses doninatelhevegeution. ln the suroundidgmountain ünges bush spe-
des are more commo4 wirh lhe area in,between onsßttrg ofa gradation varialion of
sEscs and bush species. fre mounrains elevation flucruales heMeen 600 and 2 400
nercß above sca level (asl) a1 rhe pcak. The most important polenlial prcdators oflhc
pronghom in lhe arca arecoyotes(Care/drf4nr), mouirain lions (Pür'a.rrclrr), bob
cats (Z)E rry',s) and black bcaß(Ursus atileiconus).Othcf impodantwildlifo spoci€s
presenr in rhe arca are mule deeß (Odocoileas henionus),\9hleiailed deets (Odocoilels
rtr.9r!anzs), collared peccey (Tat6s tdjdcu) ^nd toxes (uulpes na$atis) (M|R^NDA
aND MamlNna1998).

üe econony ofrhe area h based on mining and cattle mncbing. The rele6e-area had
been devotedlocatle nnching in thelailseveraldeGds.



Threepoinhwere randomly setected in each ofthc lhreevegetätion lypes presentjn rhe
stüdy ana. Within poinßi lwo kilomclc6 long by 50 nere6board ransects wcrc cslab-
Ißhed in each ofthe ninc points selected. Each tanscctwassplfrinto20 seclionsoft00
meters. In lhcse seclions, ploß ot25 square meleß lor th€ andyses of rhe bush vegek-
lion wcrc e$ablished. In each vcgctalionb plots, clcular plob each wjth a radius of30
centimeteßwerc cstablished in order to analyze ior forbs and glasses. ne nunberot
iecesary hansects and plols wcrc d€termined lsing thc cquation lecommended by
Bonham (1989):

(r-)(s')

(x  -u )2
where n = the number of necessary plors, l, value to labDlale for thc Studofs t, s:,
vüiance r, the mean of the samplcd population and I is the populatjon mean. The
numbc! was aho conobolated using the mininal arca sampling nethod (FRANo et al.,
1991). Covcr, tieqlencyand dominanccwere del€mined. Vegetalion species dchnes
wasdeteminedusingtheSidpson Indexmethod(SrMpsoN, 1949):

s  l n . ( n ,  -  l ) l
D = \ l !  |

i=-r I N(N - l) l
Where D is the diveßity indcx, N h lhe total nunber ofindividuah otall spccies jr rhc
samplc, n is the numbe! of individual species i and s is lhc number of species in the
sanplc. ftejndex variosfrcn0, foracommunily in which all individualsbelong to rle
same specis, to 1, for a conmunity in which each individuat betongs to. dittrnl

lneachseason. fa€cal sampleswerecoll€ctedin orderro determinc Lhe botanical com
posnion using the miclohislological analysß melhod ofPcna and Habib (1980). Be-
Guse fecal sampld ofpronghom can be contlsed wilh those ofwhietailed decr or
mule deer, pH deterninalion ofrhc samples accolding to Mune (1982) aid Dicrich ct
al. (1990)weredone in orderto idenliiy illcpronghom faecalsamples.

Fron 70 oflheprcnghornstanslocated in i995, fourfemale pronghohswereequipped
wilh radio @llaß. The animals were nonfrored using radio lelemcry. Sexcs äid age
groups, bülhs, deaths and general behavior werc recorded throuSh obserarion.

3 Resuhs

One hundred and seventcen vegetalion sp€is belongiig ro 32 difierent families werc
identified. Thegreale$ diverstry was delemined in the natural grasscommuniiy (0.77)
and in the halophyte gras @mmuiny (0.74). The rosetophyll shrubs prcsenred the
lowest diveßity (0.53). Fifry-nire vegeraljon species wereidentifiedin rho pron8horn
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i::i The poisonousplanß: sohnuü rcshakilil and Salaniln eledsnifohon wct. d.tcl

-,1.d in lhc prcnghorn dict allycar around. Pcrccllagesofthe poisonous planrs con_

in3d tlucluded ftom 0.96 % to ll.270 in thcdry sea$n. In tlehalophytcgnsscom

::.n!. lhc rcl!tive iequency oithcse spccicsvas65 %, while in thc shrub communilv

:.:! \es j ?.. ln thc olher vegetalion conmunities, lhese poisonous species wctc not

::+-.n1. Th. avemgepcrccnlage ofilrediol composiion oflhe prcnghorn diet alLvc.r

-:.J n shown in Table 1.

:-: r alucs 1br covc! 01 the diftrcnt vcgelation comhunities arc presented in Table 2

E::rhc rolal covcr, lhe lypes itrvcgctilbn could be anked as rcsetophvllus scrubland >

-::rophrllousscrubland>halophylcgrasiland>nalural gnsiland

-: ar-age pH vahc of thc 118 collcctcd faccal samplcs was 7 96 I 0.23 tsi8urc 2

.::i.!cnß lhe propodion oi lorbs, Sases and shrubs consumcd bv the pronBhorns 'n

r: rudy area. Foils nnked highcs avc.aging 70 % while grasscs and shrubs qere

-.r{ calen in equal quanüies ( 1 2.5 '/, oi eäch) Thc mosl comnron ibrbs spcc'cs !ve!e

\a ::to\ ileclectd, C rcbt sp., Hyti hoxis scapasd, Daleo nand, Acalipha sp ' Salah,nl
-: lannil andCesqxe,zila ga.llis.The dosl imponantshtubsv.teCailtukdra cailleila'

)::..gtessii^ndCnsiatilochlrce,rrrr!.ftedoniiantErasscswcrcSod/e/Ddsp and

a.: pronghor. groups wcrc always obsered in the areas domjnated bv 8!ases. TheI

:::: in gtuups unril June, when the biilhs slailed. Thcbilhs €xlcndod lill latc AugÜn

::::\ rhße bflhs werc iegistercd dud ng the study. Tre repioductive aie dcLcmincd in

:9j ior 48 tlnales was 0.25. ln 1996 aid in 1998 thc reproductivc ale was 0 16 and

: :!. ßspcctively. Four deaths wcre legislered in 1996 and tltee in t998 No indica_

:rr\ olpr.dition were dct*nincd.

Iabl€ r. Ncrage perentage composnion ofüe pronehorn dLet rear around In nonneanern

E \se I h a il ti a palßtac hya



3.28

1.05

0.14
0.@
L53

Psilostop Ae gilaphal des

TOTAL

4.06
0.84
0.61
3.83
2.00
7.31
0.59
1.97

1.68
0_14
0.45
1.09
L31
0.31
0.62
1.93
5.61
0.8?
1.31

I6.66
0.47
0.80
0.80
2,24
0.s2
1.m
1.55
3.12
1.39
3,84
2,52

0,85
0.63
0.&
0.13



hhle l: arengc pcknrage olco\ei br i lrc diüereil l  velourbf ltPes in Lfc C.ahulla rcgion

Fr:ürel: Mrrrhl! v3rinlnlr i i  pq)oilotr oiftnbs. sfuss.sard shrubs coilsunr.d bl

trtui!hoid in N.nh-crncrn NIexi.. r.gion olCoahuih

J Disctrssion and conclusions

i:.tderstudv canicdolr i. diitrelt i leasollhe Chihuahuin Des€il. Mcxico, eslab_

.i.d i l ,al lhc potulationsofthc dcscn mulc dccrwcrc lhc hiSIcn in lhc area whcrc lhc

r:.rlhorn qerc h.slocered (13.3 decr kn:). IL Nas i lso observed !i lhc sanre slury

r  r i i l r c E n g e i n L h ü a r c a w l s i n t h e b e s t . o . d i t i o n a ü o s s t h c d i t t c r c i l p o i n ß e v r i u a L c d

\l\RINEZ, 1997). Uvallc(1998) dcLemined howevcr lOrlhesame area lhal ihecondi

. r r  o f d r o  t u n B c v a s  a t  r i s k  a n d  t h e t c n d  w a s d o w r w a r d s .  T h c h i g h  o c c u d c n c c o l t h c

r-_inrnousplanrsSo/a,r,, /onnnon^ndSolatutnele4Sny'altd in lhc n.ge aswell as

r rhc pilghorns' diet confirn lhis ohscrv.l in. fte trescncc of these spccics in thc

-:rgcla.d k usually rn indicatorolapoor condition ot the range.

:r JilIücntnudics carded ouL in lhe Unitcd Slateswith diittntpmnghorn poprleüoNi

: r : b i n h r a l e h a s a l w a y s b c c o p o s l i v c l y l c l a k d h m i n l a l l ( t R t s v i o , l 9 7 6 ) . l n l 9 9 E , a 0

-\rßmc dougbl occurrcd ir i lrc study.rea. Ctil lc wÜe forccd to visit lhe shrub con_

-!niles in ordc, ki get sone gden n!.9c. It is highly trobahle rhat the droughl al

t 4 J



iacled the rcproductive mte oflhe pronghorn populdion. In a range in good condlion
callle do not compete üth prongboh, since caltle eal generally g6sss while prong-
hornsdependonmo$ly fo tusandbushes.Howev€rwh€nthenut r i t ionä l resourcesa.e
limiled, competilion could be än impodant factor between lhese rwo species (hLeN

Hailey et al. (1966) sludied thc adaptation ofa translocarcd pronghom population in
Tcras. An exkeme droughr and rhe ovelgnzing ofcarle lbrc€d the antelopes 10 con,
sume a high prcponion ofshrubs in lhci dieß. One of lhese shrubs was al,orzrcid
celnrr, which isa poisonoussp€cies.83 7, oithedeadarimalsshowed typicalr.err!,
injuries- Addlionaus 3 of4 pregnant lcDalcs showcd toctäl absorption. The fdlure ot
thc tränslocation was afilibuled to the toxicily prcblem lelated lo the consumplion of I
ceftra and lhe nuhitional stesscarscd by thodrcugbt. Resuhsfrcm rhepresenlsludy
aresimilarlo thh $udycariedoul inTexas. Howeveiin thecunenlstudn synplons of
bxicity in prcnghohs relared to the onsumplion ofso/.rld rostatun ot S. etagnilohthl

Although lhele exßß acenain anounl ofvariation jn the eesy$emswhelc prcngholns
arc folnd,cenain spccificfeaturesarealwayscommon.frekey featulesarc theexig-
ence ofa wavy topographI rhe occurence ofa mixlure ofdiflbreil types offorages
(sh'ubs, forbsand slasses) and an annlal rainfallberween ä0 and 350 mn (YoaKUM,
1974; AwrENRrEft, 1978). For successful reproduction the pron8holn needs a lbrbs
covcr ofbctwe€n 5 and 30 %, a good quanlity ofshrubs, which are an jmpodänl tood
in winte!(10-20 %) andatleast50 7,ofgrcund cover(Baylsq1969j SuNDmoy er al-,
1973).

The diffeßd grc!psoipronghonswerc alwaysobserv€d in the nalural gmssconmu-
nity and in thc halophyte güsscommunity. In thcsc arcas the acrialcovcr was 12.3 7a
and 21.5 7o resp€ctively.

In otderb iacililate lhe movemenlsofthe anlelope Bloups, the nncheß bave increased
thc hoight of the lowest stEnd ofrhc iences to an apploxinale hcight of40 cn. fte
concetrtalions oftacks in these a.eas demonsrate iß efliciency.

The reprcdlctive late ofrhe plonghon as detemined in rhepresentsrudy ß @nsidered
low.TrandocaLion in lhh c6. was lhüctorc notsuccessful. nedroughrpedod and the
conditionofthebngeladdnight havecaüsed nutidonal skess.Thhß confimedby the
higb occunence and consuhption olthe Solarun species. Howeverit ß possible thar
olhe! causes like prcdalion rhrough coyotes or dountdn lions could have been respon-
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: Recommcndations

1: !t necc$ary to dcfine the nukitional qull iy ofthe pro.ghom diet in lh€ studv area

L:ie rudts should locus on lIe delemindion oithc qualitv ofthc dt! espccially lhc

:-:.gv and proLcin concontalior dudng lhc diikrent pcriods oi lhe year'

:r:! abo icccssary b implencnl r^nge managemcnt Pnctices thatpromole highcrtres_

, - :. ol lorbs The use of ine, as wd I as lhc use oi nc.hanical tcahcnts l ikc acrcädor

i::.onmendcd. Thc connruclion olboards inorderlo Promolc lhe retcnron ol wale!

::. r lso be a viablc aXernahve

:: iupplenenlation stralegies olrhe pronghorns during lhc mo$ crl icd !incs sho!ld

r - -  i i \ . s i i g r l e d  i n  o r d ü l o a l l c v i a l c l h c  n u k i t i o o a l  s t e s s t o l h e  a n i m a l s  F u d h e r s l u d r c s

- :h. detcminalion of caitying capacity of lhc nngc for caltle, dccr and anlclopc

:.- .rld bc caii icd out. A tuduction otthc curcnt Sazing prcsure olcafi le and de* in

l-: i.! ß ßconmcnded and the managenenl plan ofi lrc area nDuld iochde all posf

: : : o k n c l i , n e f t e c t s a m o n g l h e d i f f e ' c n r s p c c i c s o f a n i n a t s l h a t u t i l i z e l h c v e g e t a l i o n

Zo r \1 iedeeingfiederu ng d et Grbel^ntilope (Antiloearyl amencano mexicana )

b \ordoser loD Mexiko

l:: Pion8horn A.tjlopc. auctr Cabelanlilope Senannl (Antibcatpta aneilcaat

.:-:.dn.), jsr ei. in No!damcrik! beheimilelerWiedefkäucr und in scincrAd bcdrohl'

l:: Lodiegendo Unleßuchun8, dicsich übcr eincn dreijährigcn zeiüaun (19!6 _ 1998)

::::J.hc. wurd€ durchgelühd. um zu e!aluieren, ob die Wiedcrcingliederuigdcroben
-:jb.zeichnelen Anlilopenan in Coahuila/ Merico edolgreich war' Besonderheilcn

t: \!scralion, botanlschc zusannenserzung derPronghorn_Diätsowiedic Ccburßlalc

,_i X;1bü$erbli.hkenwurde ermitlcx Einhundcilundsiebzchn Pflanzcnanen, die zu

::L.shtdenenSpcziesSchößn,wudenidcnlilizied NcunundlüniziSPflanzenadcn

.::i.n besinmt ais Fuilerpflaozen fürPrcnghornAotiloped und es {urdc festgcstelx'

j iic Giftpflanzcn So/af,n lostann üd solahutn eleaShilohuil das Eanzc Iahl

:]:i Be$an;leil dcr Fuuctrdion dicscr Gäbclantilope sind. sobei dcr Antcil diesü

i-.rrcncnlen inJrhrcsablaufünteßchiedlich h (in der Rcgerzeitzu 0 96% und in dct

::-..ienzel zu 11,2'l.) Bezogcn auf dic Gesanbation werden käuter am neisren

lj.nomncn (zu 75%), wähiend Güer und BÜsche in ciner G6ßenordnung vonleweils

.: : l :.S "n gefresscn *erlcn Die Gebudvatc betu8 im Dutchschnfrl 0. l T +/ 0'075'

-:lr.nd an ;cstorbcned Kälbern 1996 vier und 1998 dtei Tierc 8ezählt wurden trhe

t--i(uilenz-um Wcidefläche nit Rindctn wurdc beobachletwihrend dcrTrockcnzeit

I nnd gefol8cil, ddl dic Gabelantilope trorz der Wiedereinglßdsüigsfrogranme
j r  s ( i l  ,h i ; .11< b"uron le  r i .  

"1  
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besimmle! Aktiviläten während krirßcher Vegelationszcilen, zur Unteßtützung der
KäüteNcgetarion und zurDynamikderWechselwtk!ngen zwischen Cabelantitopen
und Wiederkäuern, dieaufgleichen Weideflächcn gehattcnwerden, sind notwendig.
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