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Evirect ubervations of inleractions hetwien nalive Pums { Puse coscalord and infroduced Euroopean Red Diesr (Cera b}
in Paraginin are disveseed with resget b the shsence ol svlutinhary sympatry. Akhough i founding stock of Bueropen
Fed Dieer hacl been lacking nuural peeition pressure for considerable time due o the poevios Sxfinction af large peedaton,
these phservalivns surgested tha inherent astipredior behmior of Europeun Red Doy owanl B novel predanc, ines
deipcied, wad offeciive and muy pamiaglly explan the soccess of Europesm Red Deer ag an sfvitive species. Puma hehavior
sapponzd the view tal they are a generalist prodefor which uppeetunistically wtilices new prey spoiies like Furopean Red ey
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Argenling,

The rale of large predaions in regulating nonhemn
cervinls costinies to be debaed. This function of Large
predotors has o be viewsd from g historical-evol-
tioweary anghe, bow predsiors affect prey populations
in mewdern human-neadified seiiings can be expecied 1o
differ greatly (Borger 1995 Flueck 30000, The evidu-
tion of lange predators appears 0 be a systemic fanc-
ticmal response as shown by re-cvolving ecomorphs
aming wery distaml twxonomic peoups. Fusthermaore,
ecolugically eamplete nomhem systems had several
precaior species with dilerent bumting sicategics and
severnl prey spocies which thus prevented coevolulivn
{Fleeck 20000, Partz of Palagomis represent o naurnl
experiment in sudh-temperate Argenting where Funo-
pean Bed Deer (Cervies elaphus edaphus) were intros
duced during the 1920s (Flueck and Smath-Flueck
T by presies welth mative Puma Pong coneolor) As
the Puma fues only accarned in the Americas, these two
species have no cvolulinnary history of sypalsy. Fur.
thermnee, the nalive large predasors had been exlinc
tor a considerahle tmc in areos of Europe where the
LCuropean Red Deer orgnabed, and immesdiate memory
off such predntors was thus absent,

Hurnecker's (19700 work showed thas direct obses-
valons of altempls by Fiens o capture prey was poir-
Iy tmpassible und very few reports have been made
previously, mestly series by bunlers (see Holdnede
el al. 1955 A few alkditional accounts arc based on
interprelation of tracks im the snow (Robinetie e al,
1959, During many years of studying Pume, Sciden-
sticker ef al. (1973 31 never observed Mule Doer
{ Crdacrtens hemionus ) or American Elk §Cervg #la-
Pt melioni ) mabhing 5 Puma, and 1 found s refer-
eneg b i cerVid fighting off & Puma soceossfully, Here
I repart an direct obserations of inleractions between
Puma and Eoropean Red Degr

Study Ares

The study anes is in the western footlall portion of ke
provieds of Meuguén, Argenting (40°585, 7171290
The topography is primanily mountaimous with mest
features lormed by glacial processcs. The dominal
climate is temperate with main precipitation acour
ring between April and September. There is an ahnpi
precipitational gradeent from wesl b egsl due o dhe
riin shpdow effect of the Andes which resulis o oa
strunggly defived viegetation struchare and Meristic com-
posipem, The stedy sile is between W0 md 1200 n
elevation snd sepresents the ecomne berween ees
and steppe, Paiches of forests are characterized by
“Nire” tress (Neshofogas anarction) and “Ciprés™
tAustrereds chidensin) a1 bower elevalions and e fe.
placed by “Lenga" trees (Mothofagies paréfio) at high.
er elevations. Foiesl polches ag lower elevations sier-
nae with wet grasslands (“mallines”™) with abundant
growth of herbacesus plarts, whereas at high eleaton
they are replied by prass-dominmed steppe of “Coindn
Ammargo”™ {SRme specimia var maforh and “Cointn Dol
we” (Fermea pailescens), with wurishle occurmence of
brush species like “Neoeo™ (Malingm  spisosumk,
Ualalue™ {(Herberds spp. and “Espine Megre (Colfe-
dier spincsizsimr ) Riparian areas also coniain galleries
of small trees like “Radal” [ Lomaria hirwte), “Mailés”
roed (Maptenas boarie) and “Laura” (Selifaur pg-
EARCTS ).

MMethods and Resulis

{Hserations of inleracrions between Eurspean Rid
Deer and Puma were reconded while stalking alons
during field work to colbect deor for reproduciive siud-
fos. Here | report on e sich mesdents.

O 1 Movernber [958 a1 20:15 b 1 was reiming
W CAmp At & pace Faster than stalking as if was getling




kaie and the deer il nod yet desoended inee the fa
apen feeding areas below surrounding hills which
d}::,l s for cover daring midday hours. The wres [ ir-
versed wis semi-open will patches of prascland inter-
spersed with some patches of woes [ike Loura, Rodal,
and Crwpress, typical of the scetone here. There were
also pabches of brush, predomimanily Esping Megre
and Calufate, A [ was absout oo pass o stand of i,
which was approsimately 10 m in diameter, 1 beard the
ulurm bark of o Buropesn Bed Deer cow ghout 20m
away comnig from within the stand, | stepped inouse.
dialely, believing thal she mus hive sssn me throsgh
the: Badal recs, particularly s the same had happened
anly & shor while earlber with 3 com which was bed-
ded in a samilar tree patch, [ thus wadted i antici-
patson s this animal might step out of the trees in
cunosaly, i which case | woald have collected her 22
well. Lonking with binoculars, T could e Ber mave
hehind e trees and sffirmed that she had aot wetleft,

Suddenly, she harked again and came charging L
ward me throwgh the patch of trees. Onee she was in
gaghil. | caw that she was parsuing an adull Poma, and
it was clear that the basking was anmsed al (e predator
and mor ot me, The Pumo stopped shortly afier pet-
ting ozt imio ihe open, bul @ the cow Cate charging
again, the Pami ook off amd the cow chased the ca
arcund o circular paich of Bspino Megho of dbo T m
in diameer and | m in height. The fast chase ook the
animals arewnd this besh |:HL'|'|. twice, until the Pumn
spparently stopped out of sighn behind the hush. The
civw then stopped in Gromt ol it aisd commenced bark-
ing xpmin. Finally the oow trotted back woegnd the paich
of trees on the seme path where she had come [rom,
paly 1o turm around suddenly and chargs wooward the
pabch of hush, stasging in frong of it and barking con:
sy, Four dimes she repeatéd this hehovioml pat-
term of trotting away arl wming hack, but when she
finally reduccd her sppressivensss and appeared ubout
#n retreat, 1 gol mewly o collect ber. As she el o
ender the frees and was obviously walking away from
the scene, | shoa, which caused her womn ihrough the
tree patch on ke same path on which she had ooigi
nally come oul.

Alter pucking wp my gear, 1 came around a bush
arvl went owards the irees. lmmediately, 1 saw the
Pama jump cul of a tree hehind that patch ol bash,
arnl folluow the deer o the snme path dhrpagh the e
[ then eitered the dree paich, having o bunch dosn
lo pass through the trail. As 1 resched the olber side,
still in o hanched position, 1 sow ibe beod of o Puma
appear af about 15 mfrom behind a patch of buech
grass; it st have heand me coming thmagh the trees,
Loaking threaph ibe binoculars, 1 determined il wis
acab of the presioas year. 8illl looking through my
Banculars, 1 saw the head of the motbher Puma pop
wp, and withaout hesicsting she approsched mae w with-
in 10 . Apparently this was the fra she kees ol my

| prusence and she began 1o snar, which could he
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clearly heard. Afier 30 scoombs of staring sirzighs 2t me,
she sait derwn., bul kopt Jooking danectly ar me and snarl
img periodically. She then sppeared 1o relax in the serse
that she woukl start b hook From side w side, hlink-
ing showly, and she wae e bonger in an olert positien.

Ax the s bod set and 1 necded o collect infoc
mikion g the cow before durk, 1 decided after skl
5 minstes 0 move on shead, | siond op which m-
mediately put the Puma into alent mode. She stood
up, sarted tis spmr] contineously and starcd o me. As
I made & figst few steps towards ber, § became chebre
thest she wounld raibeer move back then hold her posi-
tbory, 80 | eontipned o move forwand. She retreated as
much &4 [ woukd move forsard. Approaimately 5 m
ot i the open. 1 could again see the cub which
imn:di,a,l::,]:,‘ relireabed irdn the brush upan sceeng me.
A LS m From the tress | found the dicad cow, while
the female Puma stoodd 10 m away saill ssarlog. A
sared o make brisker movements, like taking off
the hackpack, she retreated Gmiber away and oub of
-:.Ighl; behind ihe brush. The (hirax of e Eurcpenn
Red Dieer hud already heen torn open by the Puma,

The Furvpean Fed Deer cow wid o average hody
size For this region (Flueck. unpublishal datal, sxeept
girih (116 cm) which was WF below averags, She
had nhsnluzely e [ peserves (sbernim, MAMI. N
tun, kidrey b, This was probabdy dus oo esireme drought
conditiens during spring thoouph fall of 199% By
comdiiivns in [l of 1999 were & Jow that only S6%
of edult females conceived (Flueck 200H ) us compared
e I00%: in previcus years, Thiy [14-year-old female
bz given bieth oo calf 1-2 duys earlier 2 evidenced
by the sull enbarged uemis and the lorge bat hard
udder. Fumhermare, im the trees | foand remains of a
call which k] been portially seavenged at least a day
carlier; cuuwse ol deaih counld not be determineil.

The wecond absardation aecumed an |7 BNovember
19k, welhale | wess ssalicing imoan arcd of hilly grissland
imlerspersad with boash, A 15:05 b T heoand 3 Euro-
pean Red Deer conw bark on the oiber side of 2 canyrn
and ahondy after. | obsersed her anning nervously
back and fusth in & semi circle a1 8 paich of Espinn
Migre brish, abow 3= 0k m o area snd 1 omotall,
Then a call’ eried and approximaczly 5 minuses lnjer
ceied agabn, 10 war ohvious than the female hsd o prob.
bz weithy the calf, Shoetly after, [ saw on animal bedy
appear from behind the brush patch snd enier it A
Few munutes laser. 1he female stopped harking and
eamed aaay down the kill, Tihen went s the spot snd
as | sdowly sppropched ikbe bresh shout where the ani-
mal had enlered carler, @n aduli Puma fAed crossing
the brush pach, Right ar the edge was o dead calf
whicl wirs barely esen, The Punn had dragged it from
sofvee distance when crossing the boush paich, The caif,
a mabe, lad body measarements indicaiing 1 weighed
1o 12 kg (Flocck. unpebbished dutal, il seveml
feamures indscating it was only o few days okl (fira
meisers were cu anly £ mm; embilical scahi,
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Mscussion

Pama in Patagunia are large predaroes and comgur-
abile 10 07 surpass the largest rces known From the
rezaretel (Iriare er al. 19903, Pranklin o al. {1595
reparies wverage weights for famale aml male Pata-
ponizn Puma as 47.5 and 738 kg, respectively. Female
Puma are kiown 10 incresse thelr kill sasc several
Frdd when accompanied by cubs and can be expected
to increase their agpressiveness, It is thus of interest
thas 3 Buropean Bed Deer female at the energetically
mast sressfin] peniod righd afler binhdag coupled with
muiTirional siress. nom the droughl wias able 1o chase »
femak: Fuma which had young, wp a ree. I indicsies
thut she defense bebavior of European Red Deer
towariks g discovered novel predator ke Puma was
effective in preventing the death of the mother, In the
first case, the canse of the eurlicr death of the calf is
andkncw, ekl @ 0 s eommon for @ oow W reain in
the wicinity of o rocently bom calf afer it dies, it ex-
ploins the sppenessive behavior spsand (e Puma whick
Fikely couald have prevemied predalivn o the ofspring
Irs the seoneed case, the mother could st prevent pre-
datiin of her calf by Puma; however, the keaming event
might enhance the prohability that a folwre offspring
might survive. Innate antipredator hehavior of ingro-
dwced rhm_'unn Kied Dewr iherefone, OpHElrs Success-
ful i asswning adequate mumbers of offspring o
survive againsd ihe native Puma hunting strategy. The
hss of exposune 1o large predators. for the Tounding
stk im their criginal habitat did not prevent the estabe
lishment of the foursding populations in Palagonia,
indicating that rapid kearning 1o defend agaimi Puma
sl have vocurmed. Diber cervids bl becoine naive
1o their large predarors which became [ocally extin,
bl aclupded quickly once these predaions .
This was clenrly shows for Boe Deer [Cipreevfus
copreedusl, when Lyna (Eyver bk were reinmodisesd
(Breienmeser and Haller 1993), and Mouse (Alces
alces ] with offspring afier reestablishmens of Wolves
{Canty fpvict anid Bears (Lomr arctos) (Berger el ol
20 1

Cha a larper scole, it is abso clear thas Pums in Pas-
potaa, as the major predstor of imnsdusced] Earopean
Ried Devr, ane mot ahle o prevent them From ipcreas-
img numsmically (Flesck e al, 2003} Furhermsare, &
Puma and deer ocour across extonsive lasdscapes with
iy humsen-refated martality factoes for Poma, | pos-
tulste that intrinsic mechanisms are resporsible for
preventing Puma populsiions from reaching densities
where they would exert u control over the deer popu-
lagions (Flueck 20000 Puma prey freguendly on Euro-
pean Red Deer indicating their gencradistie and oppor-
lanistic fesding behavior, Alihough about %% ol the
nateral mortalicy of adult female deer was due & Puma,
annail sirvival rate of these deer remained high o
4% (Flueck oral, 2004

TeE Camamiay FIRLD-MATURALIST
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These observinsns suppor existing siudies tha te
Puma hehives a5 o peneralist predamor whicl can oppar.
unistically sdapl 1o new prey species, Fusthermarne,
ey demonsirate e Furopean Bed Deer have m
ample repertaire of lknale antipredutor behaveor which
may partially sccount for their success as an invasive
SpEres.

Acknowledgments

[ am grateful for the cooperation received from var-
ious lamdowners and the Administracidn de Pangas
Macimales de Arpenting. Thanks sbse o 1, Smide-Flack
and P 5, Gibsos for wseful comments on the manu.
sCript

Literature Cited

Berger ). 19498, Fotun: prey: some comegtenses of the los
and pestomalion af large camivimes. Papes BO-100 &
Behaviord Eeolugy and Conservation Biokgy, Etired fy
T. Caro. Omrned Univensty Press, Unford, Boglind

Berger, I 1. E, Swenson, and L L. Persson. 200, Becol:
OO CuTRTVORCS amd naive [Ney conservalion hesm
from Pleisiocene extinctions. Sclence 2915 10G6- 1019

Beredtennsoecr, U, and H. Huoller. 1953, Paserns of prsdation
by reimarcatiiced Eunopean hero in the Swiss lps, beumal
of Wildlil: Maragement 57- 135144,

Flweck, W. T and J. M. Snith-Flueck. 1993, Uher das o
Argeminien angesiodelte Rotwild jCermr chayis, Lo
IT5Rx Merbreiniag und Tendenzen. Zeibwhrill fr Jag:
dwisseaschalt 3 153- |60,

Flueck, W. 1. 300 Populuation regalarian i L norbon
Ferbivores: evolution, themodynamics, wd lwge predion
Eurvpean Journal of Wildtife Bescarch 46 139 | 68

Flmeck, W.'T, 200, Prognamey rates of inmcksces] jed deeria
Patagoniu, Argesting aller o penod of droughl, Belegia
Ausiral {Argentee) 11 17-24.

Flweck W. T, ). M. Smith-Flueck, and €. M. Naumans,
ML The owvent distidsiiaon of red desr fervis e lopda|
in sowthern Lmin Amevice. Ewropesn bouseal of Wikdlifk
Kesearch A% 2 113118,

Fliserk, W T, 1. ML St Flaseck, and M. A Boning In pees
A preliminary anplysis of caise-specifc e capure-relak
&l monalivy, and survivsl of adulk red decr o neriresvem
Fataginio. Ecologia Auaral,

Franklim, W. L., W. A_ Johneem, K. L. Sarno, wul J. A
Irlarbe, 1994, Ecology of e Patagonia pusna Felis cie-
ralor parigonica In soathern Chike, Biologleal Cimer-
wakion Wl 35401

Himicker, M. G 1570 An ssalysis of moanmmin lion prede-
Tioeh wpen mude deer amd el in the Baho primitve e
Wililife Monugraphs 2E. 139,

Irkarte ), A, W, L. Framklin, ¥. K, Johnson, and K. H
Blustfisrd, 1990, Bivgeographic vigision of frod babis ad
Eacafly saew aof i American puma. Oeoobogpia 83: 185190

Eobaneite, W, L., L 5. Gushwiler, and O W, Morrs, 1059,
Focd Eaabits of the cougar in Lish and Nevada, hosrral of
Wikdlife Management 23: 2061-273,

Seldemsiicher, I O ML G, Hernocker, W, ¥, Wikes, and J.
P. Messick, |973, Muunusin lios social onmnization o
the: Idaha premitive arca. Wildile Mrnographs 15: |6,

Received | Seplember 208040
Aocepied 4 Pane 004




