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Extreme climatic events may seriously affect
animal populations as well as their viability
(Shaffer, 1987; Boyce, 1992). Several cases of
mass mortality in wild equids caused by cli-
matic factors have been reported; e.g. the
death of plain zebras (Equus burchelli) (Walker
et al., 1987) and of wild asses (E. asinus) (Saltz,
2002) which were both provoked by drought,
and the death of mountain zebras (E. zebra)
caused by snow storms (Penzhorn, 1984). The
few reports available to date on the die-off of
wild horses in other countries attribute this
phenomenon to prolonged droughts (Berger,
1983; Dobbie et al., 1993), exceptional snowfall
(Berger, 1983; Garrott and Taylor, 1990), and
severe winters (Welsh, 1975; Garrott and Tay-
lor, 1990). The purpose of the present research
is to describe the mass mortality of feral horses
(E. caballus) which occurred in Tornquist, Ar-
gentina, on 9-10 November 2002, caused by a
violent rain storm accompanied by strong
winds and lightning.

The Parque Provincial Ernesto Tornquist is
located in the south of Buenos Aires Prov-
ince, Argentina (38 º 00’- 38º 07’S and 61º 52’-
62º 03’W). This reserve covers 67 km² of hilly
grasslands, ranging between 450 and 1175 m.
The climate is temperate and humid with a
mean annual rainfall of 800 mm. Rains fall

mainly in spring with a second peak in au-
tumn, and snowfalls are occasional and, in
general, light. The dominant typical vegeta-
tion is grassland steppe dominated by Stipa
and Piptochaetium spp. (Cabrera, 1976).

A group of 10 horses of Criollo breed was
introduced in 1942 and became feral. At
present the herd occupies a fenced-off area of
approximately 20 km² (Scorolli, 1999). The high-
est number of feral horses recorded in 2002
was 650, equivalent to a density of 32.5 horses
km2, one of the largest recorded for feral horses
to date. Although there is no official manage-
ment strategy for the herd, there is a general
consensus aiming at controlling its popula-
tion size without eradicating the herd.

The data analysed for this study were col-
lected on 12-13 November 2002, i.e. two days
after the reported storm. To accurately regis-
ter the number of dead animals, an intensive
search was made on foot to cover the entire
study area, carried out during two successive
days, totalling 20 hours. Every dead animal
was recorded, when possible noting sex, age
class (foals, yearlings, 2-year-olds, and adults),
coat, and face and leg markings. The location
of each dead animal was marked on a simpli-
fied topographical map. The posture and other
external symptoms were also recorded. Mor-
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tality rate was estimated by each age and sex
class as a percentage of the estimated total for
the same age-sex group in the population. It
was not possible to estimate mortality rate
among males older than one year; there was
no precise estimation since at this age animals
generally disperse from their natal herd.

Body condition was estimated by direct
observation using Rudman and Keiper´s rump
index (1991) and was compared with the body
condition of the population a week before the
storm by means of the non-parametric Mann-
Whitney-U test (Zar, 1984). Potential changes
in social structure of the feral horse popula-
tion were based on individual identification
data collected during a long-term study initi-
ated in 1995.

A total of 235 mm of rain fell during the 48
hours that lasted the storm, exceeding all the
records of the century [data provided by
Satelmet (regional meteorological service) and
Centro de Estudios de Recursos de la Zona
Semiárida (CERZOS)]. There were numerous
lightning discharges and a southerly wind blew
at speeds of 50 to 80 km/h for more than 36
hours. The day temperature decreased abruptly
from a maximum of 26 ºC and a minimum of
11 ºC registered on the day prior to the storm,
to 11 ºC/6.5 ºC and 8 ºC/6 ºC on 9-10 Novem-
ber, respectively.

A total of 193 horses were recorded dead
within a narrow strip 200 m wide and 4 km
long, parallel to the perimetral fence of the
reserve and perpendicular to the prevailing
wind direction during the storm. This area, at
an altitude of approximately 550 m, is the low-
est occupied by the horses, covering approxi-
mately 30% of the reserve. It has no sheltered
places and readily collects rainfall. The dead
animals were found in groups, in some cases
piled together. Numerous signs of prolonged
trampling were observed and some horses
were partially buried in the mud. Despite a
thorough search no dead horses were found
along the hillsides and slopes which make up
70% of the reserve.

None of the surviving horses observed
during the search, including foals as young as
15 days old, showed visible signs of physical

damage, suggesting that the majority had
found adequate shelter during the storm.

Of a total population of 700 horses, 193
were killed during the storm, and of these 12
were foals, 49 yearlings, 46 2-year-olds, 74
adults, and 11 not identified. The mortality
rate of females was 0.41 in foals, 0.48 in year-
lings, 0.58 in 2-year-olds and 0.31 in adults. In
males the mortality rate was 0.33 in foals, and
0.57 in yearlings. Mortality was clearly female-
biased only in adults (62 dead adult horses
were females, only 12 were males). Of these,
two were stallions who owned a band and
were older than 12 years of age. The social
structure changed little, all 68 known bands
lost individuals to a greater or lesser degree,
but none was totally eradicated.

Of the total number of dead animals, 133
were found in a recumbent posture, three of
them with their necks curved in an ‘S’ shape.
The remaining 60 were found kneeling, 58 with
similar neck curvature. A considerable number
of horses presented symptoms of acute stress,
37 had blood in their nostrils, 8 had mucous,
and 5 had froth, while 15 presented their
tongue hanging partially out of their mouth.

Body condition does not seem to have had
an influence on mortality. The observed aver-
age body condition by age and sex class was,
in general, the same as the average body
condition recorded in the population the pre-
vious week. Only mean adult male body con-
dition (1.94±0.46, N=12) was significantly lower
than the population as a whole (3.38±0.50,
N=75) (U= 8.5, p<0.01). Conversely, dead adult
females had significantly better mean body
condition (2.07±0.64, N=59) than the popula-
tion (1.83±0.76, N=142) (U=3307, p<0.05).

The total number of dead animals recorded
in the Tornquist die-off was higher than that
reported in Great Basin (Berger, 1983), and
similar in magnitude to those reported in Sable
Island (Welsh, 1975), in Pryor Mountain
(Garrott and Taylor, 1990), and from U.S. Bu-
reau of Land Management files (Berger, 1983).
This could partly be due to the high density
of the Tornquist feral horse population at the
time of the storm. Penzhorn (1984) claims that
during a storm mountain zebras instinctively
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turn their rump into the wind, thus protecting
their heads. This may explain why some of the
dead horses were clustered in the lower area,
near the northern border of the reserve, as the
wind was blowing in that direction. The 11-
thread wire fence around the perimeter of the
reserve may have proved an insurmountable
barrier for the gathering horses.

The great amount of runoff flowing towards
that area may have either dragged them there
or made it difficult for them to escape.

The fact that only two band stallions died
may suggest that the rest of the stallions and
their harem-bands or parts of them, moved to
a safer place before the die-off. Mortality could
not be clinically confirmed as no necropsies
were performed. The most plausible causes of
mortality seem to be either electrocution or
fulguration produced by lightning, which could
have been transmitted through water in the
low-lying, flooded area where the horses had
gathered. Veterinarians consulted believe that
the observed symptoms corresponded to sud-
den death, probably caused by lightning strike
(Members of the Asociación Argentina de
Veterinaria Equina, personal comments). An-
other hypothetical factor is a combination of
both hypothermia and acute stress due to the
joint effect of rain, wind, and cold during a
prolonged exposure to the storm. No similar
die-off events have been reported after hurri-
canes for populations of white-tailed deer
(Odocoileus virginianus) (Labisky et al., 1999)
or European roe deer (Capreolus capreolus)
(Gaillard et al., 2003). The present study re-
ports the first evidence of mass mortality in
feral horses, and large mammals in general,
caused by a rainstorm with strong winds and
lightning. After the storm, the feral horse
population was substantially reduced in size
and is therefore expected to increase in size at
a higher rate than previous years. On the other
hand, the change in the proportion of sexes in
favour of males may temper any increase in
population growth rate. It can therefore be
concluded that under climatic conditions and
in populations similar to those of Tornquist,
this type of mass mortality, although unusual,
should be considered as part of environmen-

tal stochasticity when making management
decisions.
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