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Abstract: Twenty-nine yearling reindeer (Rangifer tarandus) were released on St. Matthew Island in the Bering Sea Wildlife
Refuge in 1944: 24 females and five males. They were reported to have increased to 1350 reindeer by summer 1957 and
to 6000 by summer 1963. The 6000 reindeer on St. Matthew Island in summer 1963 were then reduced by 99% to 42
by summer 1966. The evidence suggests that after growing at a high average annual rate of \ = 1.32 for 19 years, the
entire die-off occurred in winter 1963—64, making it the largest single-year crash ever recorded in any R. tarandus population. Although a supposedly meaningful decline in successful reproduction and early survival of calves was originally
reported for the population between 1957 and 1963, our reevaluation indicates this is an error resulting from the wrong
sample being used in the between-year comparison. The quantitative data indicate no meaningful change occurred, and
the calf:cow ratio was about 60 calves:100 cows in both 1957 and 1963. Calf production and survival were high up
to the crash, and in the die-off population the age distribution (72%, 1—3 years old) and the sex ratio (69 males:100
females) reflected a still fast-growing R. tarandus population. A l l of these parameters do not support the hypothesis that
the limited abundance of the absolute food supply was at a lethal level between 1957 and 1963 or in winter 1963—64.
We now know from other studies that a high density of R. tarandus is not a prerequisite for a major single-year winter
die-off. Existing population dynamics data do not support lack of lichens as a major causative factor in this single-year
crash. If a decline had been caused by the limitation of the absolute food supply, it would have followed a multi-year
pattern—it would not have been a single-year event. There was no evidence of a sudden, massive, island-wide loss of the
absolute food supply, or that its nutritional value was inadequate for sustaining the reindeer. Mean weights of reindeer by
sex and age class declined between 1957 and 1963, but only to levels similar to those of mainland reindeer. The reindeer
population on St. Matthew Island undoubtedly was or soon would have been seriously influenced by heavy use of the
lichens and the future did not bode well for continued population growth. Although the food supply through interaction
with climatic factors was proposed as the dominant population-regulating mechanism, a general acceptance that only
density-dependent food-limitation was necessary to cause the crash remains strong in some quarters. We challenge this;
we believe that the winter weather was the all-important factor that led to the premature, extreme, and exceptionally
rapid, near total single-year loss of 99% of the reindeer on St. Matthew Island in winter 1963—64.
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Introduction
Growth of populations of reindeer and caribou
(Rangifer tarandus) and other large ungulates can
be regulated by limitation of the absolute food
supply, especially in the absence of exceptionally
severe weather years and heavy predation or hunting
pressure (e.g., Riney, 1964; Caughley, 1970; Leader-Williams, 1980; Skogland, 1986; Fowler, 1987).
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Our intent here is not to challenge regulation of a
population through density-dependent limitation of
its absolute food supply per se, but to suggest that
such regulation of R. tarandus populations is often
overemphasized and accepted uncritically without
adequate proof. In fact, both biotic and abiotic lim¬
iting factors, in the absence of density-dependent
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limitation of the absolute food supply, can and do
play a dominant sporadic or periodic functional role
in population setbacks.
Twenty-nine yearling reindeer were released on
St. Matthew Island in 1944. Klein (1959, 1968)
estimated that they increased about 46-fold by
1957 and 207-fold by 1963. The reindeer population then crashed, leaving only 42 reindeer alive
when he returned to St. Matthew Island in summer
1966 (Klein, 1968). He believed that the entire
99% die-off of 6000 reindeer occurred in winter
1963—64, making it the largest single-year crash
known for any R. tarandus population. Klein (1968:
366) concluded that the "Food supply then, through
interaction with climatic factors, was the dominant
population-regulating mechanism for reindeer on
St. Matthew Island." However, this statement does
not unambiguously identify which factor specifically
caused the crash of reindeer on St. Matthew Island.
We believe the St. Matthew Island crash has been
commonly referenced (e.g., Haber & Walters, 1980;
Reimers, 1982; Gates et al., 1986; Adamczewski
et al., 1988; Leader-Williams, 1988; Ouellet et al,
1996) and widely used in discussion as an example
of density-dependent population regulation that can
often be expected to occur in R. tarandus populations. This inference has created a serious shortcom¬
ing in understanding the true relationship between
R. tarandus and its environment.
Unfortunately, many biologists have focused on
the high density of reindeer at the time of the St.
Matthew crash as a supposed prerequisite for the
crash and have accepted Klein's (1968: 366) statement that "... the relatively poor condition of the
reindeer going into the winter [1963—64] as a result
of competition for high quality summer forage dur¬
ing summer 1963
" as factual—when in fact there
are no quantitative measures to support this supposi¬
tion. Leader-Williams (1988) subsequently made a
detailed comparison between reindeer introduced
to South Georgia and those introduced to islands
around the world, especially to Alaskan islands, and
particularly to St. Matthew and St. Paul islands. In
doing so, he perpetuated the same points that we
challenge herein, as he did no reanalysis of the data
for those points. The inference that reindeer on St.
Matthew Island would not have crashed if population
density had not been high and food had not been
depleted remains strong.
We argue that neither the state of the absolute food
supply nor the condition of the reindeer going into
the winter of 1963—64 played a major role in either
the single-year precipitous decline or in the mag¬
nitude of that crash. There are examples of caribou
populations with low mean densities and some with
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relatively high mean densities before the initiation
of a single-year crash where the absolute food sup¬
ply was adequate but made relatively unavailable
due to extremely unfavorable snow or ice conditions.
This paper is not meant to be a general review of
population dynamics of R. tarandus populations on
islands; rather, our sole aim is to address what really
caused the St. Matthew Island reindeer crash in winter 1963—64 and what in fact dictated the number
of animals that survived it. We are not expanding
this consideration to multi-year declines of reindeer
or caribou populations and, especially, not to large
mainland R. tarandus populations. We consider only
this one isolated event and compare it to other iso¬
lated events in island environments, to explain the
St. Matthew Island reindeer crash.
In reevaluating the reindeer crash on St. Matthew
Island in winter 1963—64, we have the benefit of
hindsight and good documentation from a number
of new studies of different reindeer and caribou herds
over the past 36 years. Our intent is to clarify and
expand the ecological considerations associated with
Klein's (1959, 1968) findings, not to criticize the
original interpretation. We review the evidence from
Klein (1959, 1968) and come to the conclusion that
only the winter weather was the all-important factor
that caused the crash. We hope that this paper will
stimulate others to further evaluate limiting factors
influencing R. tarandus population growth with
adequate consideration given to the many factors
that influence population size (e.g., Valkenburg et al.,
1996; Whitten, 1996; Boertje & Gardner, 2000).

Materials and methods
The subarctic oceanic island of St. Matthew is 332
km (128 mi ), lying in the north-central Bering Sea
at 60°30'N, 172°30'W. Although multi-year weather
records are available only from St. Paul and Nunivak
islands about 400 km away, the St. Matthew Island
climate is similar to those islands, being subarctic
maritime characterized by cool and humid summers
but with a relatively long plant growing season com¬
pared to interior mainland and arctic island ranges.
Winter snowfall is relatively heavy, and strong winds
and above-freezing temperatures are common. Klein
(1968: 360) describes the island as arctic tundra
low-lying vegetation—only a few grasses and forbs
annually exceed 30 cm in height. The only common
shrubs are decumbent willows (Salix spp.). He also
noted that the vole (Microtus abbreviatus) and the
arctic fox (Alopex lagopus) were the only native land
mammals found there before the introduction of
reindeer.
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On 20 August 1944, 29 yearling reindeer, 24
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