Seaspnal mountain lion predation on a feral borse population
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A poputstion of ferni horses (Eguus comailur) was siudsed from | 98610 1991 1o determine e demographic impac of preda-
riom by the mountain lion (Feiis concoior). The populakion, imhabiing a H0km* area oo the cencral California — Mevads
horder comprised approximately 162 individguals = | rear o, with an overage of 9 yeartings, § (wo-year-olds, and [44
sdults, Mumbers of harses varsed by only 4 —&% and showed po consisiemt trend. The parmunion peak spanned May and
June. when 80% of foaling occurmed. Ulpe-shird of the average annual cobort of 33 foals was missang by July amd onky half
o1 the colsor remained by October. The mean first-year sorvival mie estimated from the difTerental meidence of foals and
vearlings in succsssive pears was 0,27, which was less than one-third of the foal survival rare repommed for other feral hors=
papalanons. A mamimom of four sdult mouniie bons @sed the shady area cach year perween May and Ocoober. OF 2B Toal
carcisses located from May o md-Juby, at least 82°% were the resudl of moustan lion kills. Mo evdence of predation on
nider karses was observed, bus mounian Goas preved oo muie deer (Cdopcdiieis Aemrionus) during wimer. We coaciode tat
the growth of 1his Borss popuisten is limsed b predation.

TuRsER. I W, Teo, Worrr. M. L., er Kmxpagawx, J F 1992, Seasonal mountain oo p oo fed
population. Can. T. Zool. 70 : 525-934 it horse

Une paputation de chevaus sauvages (Eqbas cabailur) a éoé dudide de 1586 4 1991 dans le bus de déterminer I’ lmpmet
tmopraphione de la prédation exerede par b Couguar (Felis concplor). [a pogulation. gui habite une zons d'environ
GO0 kmt 4 L frondbes Calilornie < Névadn, comptut, ad miment de énsde, enyviron 162 individas =1 an, 500 ope
pgvenes de 9 individies de 1 an, 8 de deux ans et [44 adulies, Ces nombres n'om varié que de 4={'% cf ne suivREn pas
de rendnnce definee, La pépicde principale de parucieon 4" énlan sur mai et juin, slors gues 4% des pomizins élnienl mis
a0 eade, Un tsers de la sohone mavenne ancueble de 33 poulsins mancquait én jaiklen el ssalement Ja moitie de cetie cohane
aspit sncore présente b ooinhre, [e taus mayen de survie (o premsére annge. cstuné d°apeés 13 différence emre le pombre
de paulains el ¢ pombre de jeunes chevaus de 1 an g0 cours des anoies sucosssives., ¢tait de 027, ane valewr inféneure
il tiers du saws de supeie des ponlains mesusd cher d aurres popolations de Chevadl SSUVages. AU MOME qUALTE COUZUATS
adultas cme widesé Ja zome érudige chague année entre mai et ociobre. De TH carcasses oo POULRIRS rerrouwvees emtre man el
fa mi-juiilet. s moins 82% avaient &€ la proie 96 cOwEUArs. Aucun cas de prédation o¢ chevaux adulies n'n €t observe,
Fais ek cowguars attaquabent des Cerfs muets (Odocoilsus hemionusi au cours de ['hiver. Nous congleons que la cronssands
e ceme papulatien de chevauy st limitée par la prddstion.

|Traduit par la rédactcm]

Infroduoction

Large felids are predators of some wild squids, Predation on
onapers (Egquus  feemonks) by lions (Fomtkera leo) and
leopards ' {Ponthera pardus) is reported in central Asia
(5alomatin 19730, In Africa, lions und spotted hyenas
(Crocuna crocusia) ase common predators of zebras {Esuss
barchelli) (Schalier 1972: Kruuk 1972% and thess predaors
may limit or regulate some zebra populations (Sinclar and
Nonon-Griffithe 19821,

[n North America the mountain lion is an effective predaor
of weversl unpoiate species, mule deer and elk (Cervar
elaprhies) CONSTIMILME % most cotumon: largs prey (Homocker
[970: Trsarte o1 al, 1990, Mountain lion predation on feral
huvrses has been reported (Robinete er al. 195%; Ashman & al.
[%83), bui |4 considered incidental o ancommon (Berger
1986}, One excepton 135 in the Montgomery Pass 'Wild Horse
Terrtary (MPWHTY on the cemtral California = Nevada
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border. A morsoriam oo mounain lion sport hunting since
1972 in California, and limiced hunting pressure in Mevada,
have led to a high densiry of mounizin lhwns there (Kutilek
19E1; Fitzhugh and Corenzel |986).

Aerial surveys and ground coums conducted during the past
12 years on the MPWHT have indicated that this feral horse
popaiation is numerically stable or slowly declining (USDA
Forest Service and USDI Bureaw of Land Management 1979,
{088). By contrast, sudies of horse populations in other
western stmies have revealed annpal rates of increase of
9=21'% (Carrott and Taylor 1990; Wolfe et al. 1989, Turner
and Kirkpatnck 1986; Eberhardt et al. 1982). Historical
reports (Menmck 1979) and field data suggest 13T MOUNEEIn
lion predutson may contribute 10 @ reduced foal survival rate
in the MPWHT. This study examines the demographic impact
of mountain fions on the feral horse population of the
MPWHT.
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Methods

Sty period

Dmmtemm-:mlhnaudﬁ:ﬂ]hum i
MPWT-lemﬂm:dm'amH:y I986 and July 994, mosty
durimg uwmm-.anﬁmsmh.uu—huhhum-
ary. Day viits were mads dulring m—mmyﬂrmﬂhn
was the peak Period for lecating freshly killed foals and differeetian-
IME predation from H!I\'EI:?L‘I!I.E. Moreover, many horse bands were
cCentrated in che S-km BUETETWET Erazing aren &1 that iime,

Horse popularion

The MPWHT is inhabited by approximately 162 horses = | VEar
oL with a harem band sogjal smacnire {Turner e . |981: Tormer
and Kirkkpatrick 1986), Tndivacus) horses were identifisble by cobora-
ton, face and leg mariings, and band sssociation (Rerger |986:
Furmer et al, 19811, Duta were colected fram hands and indivigoals
iy means of photographic e viddatape fecords,

The summer mnge inclided 2 cenirhl hagh powL wich & 360° yaew
ol ridges ang valleys radiating oul and downwsed for 57 km. Ax
much 25 F% of the population onlued this area from Mav 1o
October, The incerval Petween sucosssive abeervamom of bands in
MOt arep was rarety mose than 2 days. end the remainger of che herd
“as varserved at sntervals of 3~ 7 dave, Thug, dunng the pesk foaling
prrend (May — Jane) we usually documented the presence of new Foajs
ind 1he subsequent disappearance of feais withan 7 davs. Some foals
iy have been killed by finng during their s wesk of fife, ailbough
this was never observed in the case of foals im = |9} for which the
birth dat=t = dayy was known, Feal CArcass coums made from May
10 Cctober m a given ear included carcasses present from the prEyi-
aus Nevember to May

Sy sbEmdlie aerial =rveys (13-4 h each) with & replicable ight pas-
tern wore conducted friom May — Ociober., | o 2 AUTVEYS being made
by helicoprer (Ball T Banpee) and 4 —6 susveys by fivsd-wang air-
craft {Piper Super Cubi. In 1957 and (988, fixed-wing survevs wers
also own i Tanuary, The same 1wo exderienced obssrvers con-
ducted afl fixed:wing sarvevs and ope particepated in all helicopier
surveys. Popuistion sizes were cnbculated froem fixed-wing serial sur-
ve¥ data for | Mav — | July (1957 - 19900). using the bounded-coums
methad (Seber [982), in which sbundance excluding fomls ix caley-
lated a5 m = 2N — M-y where N 15 the maximum count and
Moo i the next largest count.

We also conducted exsersive ground-based  curveys, averzging
approximately 1600 h of césarvation time anmuaily. for the years
1987 — 1991 . The mechods ernploved were similar o thase discribed
preveausty {Turmer ot al. 1981),

Dize 1o the ragged terrain of the study &rea, i was oseful to locae
horse Bands from the gir imitinily and plog thesr position oo @ copo-
raphical map, When on 1he ground we minimized intrusion oo fhe
horses and their daily activities by uge of cover and distsnes. Foals
were frequently ving in the brash amd it wag NECESSArY (0 TEmain kg
enugh 10 sbserve a band mave several hundred TS, camsing foals
e movi. Cur best estimate of the qumber of horses Present in g given
ieason Was the cumulative total of idemifisbie hends and indrvidunis
dervedl over ceveral wesks' emuineraban, We beliove thar these
counes npproach 8 ol smameration of the population.

Sarvival manes for vanous ope-classes were calcubsied both sge-
specifically i e, Surzonalb) and time-specafically (Seber 198

Mo af
Year  Max Second highest N % CL* counts
L9HT 11 I8 114 il—1s8 3
1488 Lo ] e L0 —jag q
1958 149 b2 19 09— o0 5
LS 114 L1z 114 [14-152 4

The two appmsches will yitld comparable renis if popularion gize
2 COMPOsTn emin stable over tmes (Caughiey 1977). Incremen-
Lal foul survival pates wers chlculated as the quotens of the numiner
ol foels remaining o the end of ree: time imiervals (May —Jung,
July = Semember, and COctober — Aprii} and those alive at the begin-
Aing of e respective mmsrvals, Age-Specific eslimates of the anna
foad survival rages Were obfained by dividing the number of fizals glive

regulerly mear springs i animals WiTe presemt i the grea. Track
SMENLs revealed seasonad variggion in NUMIDETS UT BOLVIRY of mountsin
lions (VanDwie e L9BED, In 987 and 19R9. lico wecks were

larly observimg. for up b 6 mosths, severad kills thar had been locaieg
withm [ day of death, Scavenging By zokden chples (Al
chracnort and covotes (i larrgast was comman, and disenem-
berment o fhe carcgsg wcensinally ocourred within | month,

Resuiix

Estimates of the MPWHT horse population {excluding
foals) obtained from serial surveys by applying the bounded-
comines method varied from 109 40 | 19 between I9BT and 19590
(Table 1). These estimates aceounted fior 65 = 76% of the total
populution, based on accumplased Broumd and seral surveys
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TABELE 2. Size and mdhimimmhhiﬁunp-rh“ﬂmw&mﬂi&.
to 1997, hased oo secamulsied ground amd serisl counts made from. | Moy o1 Jaly

— —
Number of horsey
Weigheed
Apge-class 1986 [9R7 1958 L9 1980 1991 mean®
Yearlmpa 785 W6 Th Ei51) R L1 (6.8} 2 (5.1} ER RS
7 {&.3) R (5.3 B 3.1} B {45 9 (3.6) 8 (4.5) B 4.5
Mhuits GH (ERO) 132 (BEN 140 (B9.T) 4003 142 (BTG 158 (003 144 (389
Base populsison ol a2 150 156 La5 162 175 162
Foals 15 4 35 34 i 29 i

WoTE: Viless [T peronrteac er S peennge of the ural umbor of hITIEE @ e KpT-ciae,

“Pastinl coomi {ses EEil)
“Raciydang 1964,

Tuni® 1. Foal losses and incrementad foal supvival raes in the Mootgomery Pass 'Wild Horse Termisory
leral horse popuiston

Rinlognical year*
YN~ OER  LDAR-— |GROD |9RO— 1900 10901091 Mean

N, of foaly bors 34 35 M ki s
i, e [oals mesmaming

Tuly I3 5 | 5 0 2

DeL. 17 13 2 15 11

Apr. & g LE 0 o
[ncremental foad survival rotes

May = June 0,54 {LBd .74 .67 067

laly = Sapi, 074 162 1, B 05 .73

O, — Apr. a7 &2 (LS5 .60 i} 54

"oy == A

“Troen noi inciude Tosds Borm i rhe 15990 = PRIL teukogecal peas.

vl fi1ES coboulaed s o numher of Hhe caboft alive &6 T #R0 07 & pves oologicl year dividol By the milial cakam

uak ce., &l 93 eganeng of Tl hlogeeal peer.

(Tahle 21. The lamer cstmates of the base populacon ranged
froan 150 o 175 (mean 162 for the same peciod, with a varia-
non ol 4— 8% between conseculive Years.

The enumeration — identificatyan data from 1986 represented
g partial coant, derived from ca. 300 h of observation and
covering approximately 60% of the summer-range area.
However, e fractional occurrence of the respective sex and
age classes was simiiar m sebsequent years. Yearlings and
Feyear-oldd animals avernged 5.6 and 3. 1% of the base popula-
thom, - respectively. Males composed 37.3% of the adult
SERIEIENL.

Annual Food production was calcolated as the number of
foals observed moa given vear divided by the number ol
femmales =2 vears oid. These roies were (.34, 061, 0.59,
.54, (0,50, und 044 for the years 1986— 1991, reapectively,
and resuited inan average annual cobort of 32 foals. The sex
ratio ameng 62 sexed foals was 52 M : 48 F and did not differ
from umity.

A major portion (A0S} of the foals were bormn during May
and June. During the period of the stady < 10 foals were bom
berween Julv and September. Foaling foter than this was rare.

Age- and time-specific estimates of mean annual foal sur-
vival rates produced nearly identical resulis: 0.27 and 0.24.
respectively, One-third of the 1987 — 1990 average annual foal
cohort (mean 333 was migsing by | Joly, and only 49% of the
frals born remained by 1 October (Tabbe 3). Mean foal sur-
vival during the period October— April was {.56. Annual sur-

vival rates among foals, yearlings, and adults averaged (.27,
095, and 0.96, respectively, for the period [9HT— 1991
(Table 4},

OF 48 foals kst bereesn | Moy and | July over 4 fyears
(1987 — 19907, 58% were found as carcasses, and B2% of
those satisfied the criterin for having been killed by mountain
lion (Tobde 5%, Twelve of these 13 carcasses were fresh or
well-fleshed umd bore well-defined claw-rake marks and tooth-
puancrure wounds. usually on the head, neck, and shoulders.
The remaining carcasses ranged from moderately defleshed 1o
completely defleshed and partially dismembered, Cost color,
factal markings, and lower leg markings usually remained
recognizable for several months after death. When scavenger
REtVItY Wik el extensive, markings and porions of the sidn
und hiir remained for o leass | vear. There was no evidencs
of oaher predation or predation on horses (1 = |1 carcasses)
cder than foaks,

Twenty lion scats ranging from fresh to pardy dehydraed
were examumed for horse hair. Hard, dry samples wers
mcluded, O 16 scots found m May, June. or Semember,
F2% contained horse hair. MNone of 4 scats found in Janusry
contamned horse hair. Determunation of the oumber of lons
using the MFWHT betwesn 1986 and 990 was not possible,
biat seasopal varnatioo o lon track {requency was apparent
{Table ). Mean {+5E) track froquencies {tracks/ 10 lom) for
May and June were (.55 + 0.26 and 0.61 = 0,23, respec-
tavely, while counts for January nveraged |.28 = (.28, Janu-
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Tasin 4, Annissl H,:ﬂﬂﬂ.lﬂﬂh“ﬁhhw?ﬂwhhm

tory feral horse popakstion--
==:—=E—:_=t-=.

Hindogscal vears
I9A7— 1988 |9B2=1989  [989-— 000 1990 — 15981 hiean
Foal sirvival rase® 0.24 0.23 .32 0,50 027
Yesrbing survival rmes 0.50 1,00 1.00 a7 0.59
Adult sarvival race L0 L0 090 [ (.97

Mhmmmdﬂuhﬂdh_h-uuduwhwprw
hgmi-mtdu.i.p.-ﬂhﬂd—i-ufuﬂh'ﬂh

i

iy =Agril,

"Based on dew from Tible 1
"Beseed ow daim from Tabsle 3,

TabLe 5. EmmmﬁudlmmmNhlmmm foals in the Momtgomery Pass Wild Horse:
Tervimry berween | May and | July

| HEE— |0
Wieiphied
Paramesier 1986 |4URT 108E  |9BR joap {ERedn %
Foals of imizial Coa ML) g ari5 1M 14035 wisg Las30 EEAN ELY iz

So. of misdng foals found as carcasses 304 9711 B4 449 510 2Er4H 5B
Carcasses showing gses by lions 22 T4 TR 444 L1 25718 R9
% of foal carcasses diocumeneed as kills. 272 b /8 404 5% 15008 K2

“Panisd comn i sl

Tamie 6. Frequencies (tracks [0 kmi of mouncsin |xoe
tracks im the Montpomery Pass Wikd Horse Termoey

Lion rack frequency

casses, and |1 met the eriteria for having been killed by lions,
Most of the curcasses resulted from deaths during the winter
and were discoversd between May and July, often precluding
conclusive confirmation of predation, Three fresh deer car.

19KT LR Me=n casses were found betwesn May and October in 1987 - 1990,
— two of which showed evidence of fion predation,
fanuary L3403 1194033 1.25=0, )4
May 071 =028 0391023 Q58404 .
Tune 0572021 066=024 06140 |5 Discussion
Sepemnber 0,35 +0.20  05S£0,30 0454017 The population estimates obtgined from serial and ground

NOTE: Walues are given as the mean + SE Froapeenciss aie baserd oo
WYEl mUEMEE Rl ] weeks 08 e e 2 kon of @6 soaxie
“Differem from ad e {p o [0S, Tekey's lem),

ary counts differed (p < 0.05) from those 10 other months
(amowa with Tukey's test; Zar 1984). For the vears 1986,
ISET. and 1988, the minimum nomber of adult lions regulariy
utilizing the MPWHT from May o October was fwo maies
and a0 females. One female was accompanied by owo
vearlings in summer (987, and the other had a kitten in 1983

The areas of use differed berween the two males, which had
tracks of 56.1 + 3.0 and 62.3 + 1.7 {SE) mm (froot cemer
pad wndth), based on 19 and (B sets of track recordings,
respectively. The areas of use were also different for the pwo
femiles, which had tracks of 35,1 + 1.9 and 39.4 + 2.4 mm,
hased on 25 and 19 sz of track recordings, respectively. The
ared of use of one of the males regularly overlapped that of the
females. Although pad-size and location data collected in
January 1987 and 1988 suggested the continued presence of
these four lions, the increase in frequency of tracks and the
vamety in track size ot that time precloded definitive con-
clogions.

The remains of 30 mule deer were found berween 1987 and
1990, Mountain lion use was indicated for 14 of these car-

counds, although yielding quantitatively different resulis, both
mdicated a virmually seable horse population. Siniff st g,
(1982) reported that aerial counts of feral horses conductsd in
conditions similar 1o those prevailing on the MPWHT e,
dissected terrain with tree cover) might acoount for oniy
S0=T0% of the animals actually present. This s COnsEten|
with the discrepancy berween our aerial sarveys and combined
aerial and ground counss. The combined approach has been
shown o yield fairly accurate resulis [Bashore & al. 990
The fact that the horse population was not InCreasing mumer-
cally probably accounts for the equivalence of foal survival
fes computed dynamically and 1ime-specifically,

The estimates of foal survival and evidence of predation by
mountain lions suggest that predation has & significant impact
on the demography of the MPWHT population. The catimated
ncidence of predation was very likely comservative, Of the
foals known to be missing in May and June between. 1987 and
1990, 48% were killed by lions. However, only SE% of the
toals lost in May and June were found as carcasses., Conceiv-
ably. a comparable fraction of the carcasses of the foals killed
by lions should have been found. Lions frequently cover their
kills with brush. 3o the percentage may be even lower.
Furthermore, though definitive evidence of predatian was
found on only 23 of 28 fonl carcasses, the remmining deaths
may have becn due to predation.
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Annual foal survival in the MPWHT ic less than one-thand
of that reported {range .72 —{0.97) for ether horse popalations.
stuclied to date (Perkins et al. 1979; Walfe 1980; Berger 1986:
GGarror and Tavior 1990}, 1f prodation contributes 1o the foal
losses in these populations, it is not of the magnitude observed
in the MPWHT.

On Assateague Island, Keiper and Houpt (1984) reported a
foaling rate of 0.74 in a herd experiencmy anmual rermoval of
most of the foals compared with 0,57 in @ Separsic, UTHMAL-
aged herd on the same 1sland. The foaling rate in the MPWHT
was within the range reported for several other western horse
populations, inciuding those in the Red Desert in Wiynming
(0,53, Boyd 1979}, Stone Cabin Valiey {0.50, Green and
Green 1977 and Cranite Range (0,71, Berger 1986) m
Mevaga, the Challis Range in Idaho (0.37, Kirkpatnck and
Turner 1986 067, Seni and Plotka 1983), and the Pryos
Wountains in Montana (0.43. Feist and McCullough 1973:
0.4%. Carrort and Taybor 1990). Predoton on foals was aot
reporied in those horss ranges. However. thie numbers of foaks
reporied in our stedy do net acocunt for foals that were born
and died withour being observed, Also, young adults {included
i1 our datad have lower fecundary (Waolfe =t al. 1959). Thas.
the foaling rues calculated for MPWHT are conservatnee

The horse popuiation apparently was not Irmited by forage
availability. In 1987, provisonal calcointions indicated @
ssmmer-ise carrving capacity of 280-—3350 horscs for the
MPWHT summer range {USDA Forest Service and USDI
Bureau of Land Management L98E). Horses were the only
larpe grazing ammal wsing the MPWHT dunng the sy
pertisd. and the summer range was the gite of greutest use.

With one exception all foals documented 25 lion kiils were
<& months old and 70% were <3 months old. Almost hall
of the annual foal losses occurred by early July. Thus. the hons
wtilized a window of vulnerability in killing foals, the period
of peak predauon exiending from late May through June. This
coincides with the peak foaling peried in May and early June
n the MPWHT. This persod is similar 1o that reported for
gther ranges (reviewed by Kirkpatrick and Furmer  19EG,
|83y

Although 658% of the wnnual foal losses occurred between
! May and | October, lons were present in the MPWHT
throwghout the year. In fact there was either a higher density
or greater activiry of lions in winter than in summer. Lions
apparertly utilize prey other than foals between Uctober and
april, Mule deer pre imporant prey, and the Casa Diablo
mule deer nerd. numbering = 500, mugrates i lae Ocober
and Movember from summer ranges in the Siemn Nevada
Mounzing inte the MPWHT (Thomas 986}, where it
winters, asually vacating the area in April, OF 23 mule deer
equipped with radio collars on this winter range m 1983, %
were killed by mountain lions within 2 years (Taylor (988).

f 1) deer carcasses encountered incidentally in spring and
sumaner during the present smody, 37% bore defimtive evi-
dence of having been killed by moumsin lions. The degree of
dezomposition of 0% of the carcasses suggesied that death
had occurred prior w0 spring. Only pwo fresh desr carcasses
showing signs of predation were found between May and
Cciober over 3 vears. These observations suggest that the
muoumiain lion populntion uilizing the MPWHT may exhibi
seasonal prey switching. From May w October foals consinmte
the primary prey, while mule deer serve as an important prey
duning winter, Prey switching has been repored for other
unpulate-hpsed predator—prey sysiems (Hergerud and Ebiot
LES),
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