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Radiocarbon Dates on Saiga Antelope (Saiga tatarica) Fossils
from Yukon and the Northwest Territories
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ABSTRACT. Saiga antelopes (Saiga tatarica), presently confined to Central Asia, spread westward to England and eastward to
the Northwest Territories of Canada during the late Pleistocene. Two saiga cranial fragments from the Y ukon Territory and the
Northwest Territories have yielded radiocarbon dates of 13 390 + 180 and 14 920 + 160 B.P. respectively. Thus, saigas occupied
the easternmost part of their known Pleistocene range toward the close of the Wisconsinan glaciation. Saigas probably died out
between 13 000 and 10 000 years ago in North Americabecause of rapid changesin climate and plantscapes occurring about that
time, as former steppe-like terrain was replaced by spruce forest and tundra.
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RESUME. Lassiga, ou antilope des steppes (Saiga tatarica), qu’ on netrouve actuellement qu’ en Asie centrale, couvrait pendant
lepléistocenetardif unterritoire s’ étendant versl’ ouest jusqu’ al’ Angleterre et versl’ est jusqu’ aux Territoiresdu Nord-Ouest du
Canada. Deux fragments de crane de saiga venant du Territoire du Yukon et des Territoires du Nord-Ouest ont donné par
radiodatation un age de 13 390 + 180 et de 14 920 + 160 BP respectivement. La saiga occupait donc larégion laplus orientale
de son territoire connu au pléistocene, verslafin delaglaciation du Wisconsin. La saiga a probablement disparu il y aenviron
13 000 a 10 000 ans en Amérique du Nord en raison des changements rapides dans le climat et les paysages végétaux qui se

produisirent a cette époque, alors que la pessiere et la toundra remplacérent le terrain steppique.

Mots clés: sdiga, Saiga tatarica, Territoire du Yukon, Territoires du Nord-Ouest, pléistocene tardif, fossiles de vertébrés

Traduit pour larevue Arctic par Nésida Loyer.
INTRODUCTION

Saiga antelopes are relatively small (60—70 cm shoulder
height), light (26—32kq), buff-col oured antel opes(Bannikov,
1963; Sokolov, 1974). Their inflated, proboscis-like noses
apparently allow them to breathe efficiently in arid, dusty
conditions, each nostril containing a sac lined with mucous
membranes (Theniusand Hofer, 1960; Hillaby, 1969). Males
bear spindly, lyratehornswithrings, whereasfemalesusually
lack horns (Fig. 1). Their coats are heavy and wool-like, so
they can adapt readily to cold conditions. When alarmed, they
can reach speeds up to 75 km/h, making it difficult for
predators to catch them, athough wolf packs have been
known to hunt them successfully (Bannikov, 1963).

Mating beginsin late November when males collect har-
ems and engage rivalsin violent combat. Because males eat
little during the rut, they face winter in poor condition, and
only the strongest survive. Females frequently bear twins,
enabling saigas to expand their populations quickly when
conditionspermit. Such fecundity—combinedwithanahility
to cover distances of 80 to 120 km or more per day and alack
of permanent territory—apparently allowed the species to
spread rapidly from the steppes of central Asia to western
Europe and North America when suitable habitat became
available there during the late Pleistocene.

Presently saigasareconfinedtodry steppesand semideserts
and feed on xerophytes. Studies of their stomach contents
show that grasses are most abundant, with prostrate summer
cypress(Bassia scoparia) second, lichensthird, and Ephedra
and Artemisia, in minor quantities (Bannikov et d., 1961). The
climate governing their present range is extremely continental,
with warm summersin which mean July temperatures reach
22°-28°C. Winters are severe. mean January temperatures

FIG. 1. Saiga antelopes (Saiga tatarica) — male with horns in front, female
behind. Note lightness of build, expanded nasal region and lyre-shaped horns
of male. Sketch by A.N. Komarov (Heptner et al., 1988: Fig. 147).
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are from -6° to -16°C, and temperature can drop to -45°C.
Precipitationislow, varying from 10 to 30 cm per year. Most
importantly, snow cover is thin. Evidently saigas cannot
tolerate deep snow; even 20 cm of snow makesforaging and
travelling difficult for them. Deep snowfalls contribute to
winter die-offsand migration; yet saigas need snow to supply
their winter water requirements (Sher, 1968; Vereshchagin
and Baryshnikov, 1982).

Harington (1981) provides a history of the discovery of
Saiga fossils in North America, beginning with a partial
cranium with horncores collected by O.C. Kaisen and O.W.
Geist at Lillian Creek near Livengood, Alaskain 1930, and
ending with the partial cranium with a right horncore col-
lected by D.C. Linck on Usuktuk River, Alaska in 1978.
Linck’s find, which yielded a radiocarbon date of 37 000 +
990 B.P. (GSC-3050) (Harington, 1980, 1981), wastheninth
Saigafossil recorded from North America. Sincethen, Porter
(1988) recorded a posterior cranial fragment with horncores
and a right humerus of saiga from Lost Chicken Creek,
Alaska, and thefirst author (Harington, 1991) has examined
the following, previously unreported saiga specimens in
collections of the University of Alaska Fairbanks Museum:
(1) aposterior cranial fragment with right horncore (UA-V-
54-196); (2) aright orbital region with attached horncore
(UA-V-54-970); and (3) aleft orbital region with the proxi-
mal half of aleft horncore (no data; perhapsit is part of UA-
V-54-970). The first two specimens are from Lost Chicken
Creek, Alaska

This paper describes a new saiga specimen from Bluefish
Cave I, the first record of this species from the Y ukon;
provides the results of recently acquired radiocarbon analy-
ses of the Bluefish Cave and Baillie Islands, Northwest
Territories specimens (Harington, 1980, 1981); compares
measurements of the'Y ukon and Northwest Territories speci-
menswith other PleistocenesaigafossilsfromNorth America
and the former Soviet Union; and discusses the
pal ecenvironmental significance of the finds.

SITESAND STRATIGRAPHY
Bluefish Cave Il1, Yukon Territory

Thesaigafossil wascollectedin 1985 by afield crew under
the direction of Jacques Cing-Mars at Bluefish Cave Il1
(MgVo-3), oneof threesmall caveslocated 54 km southwest
of the village of Old Crow (67°08 N, 140°47 W), within the
northernmost portion of the Keele Range (Fig. 2). The caves
(actually small cavernsor rockshelters 3-4 mwide) lieat the
base of a series of prominent limestone ridges situated ap-
proximately 250 m abovetheright bank of theBluefish River,
anorth flowing tributary of the Porcupine River. They con-
sist of erosional remnants of an ancient karst system, similar
toanumber of othersthat haverecently beenidentifiedinthe
same general area (Cing-Mars and Lauriol, 1985), and have
produced, in addition to asmall series of artefacts and other
cultural signals(found primarily in Cavesl and 1), thousands
of vertebrate remains. The pertinent Cave Il

chronostratigraphic context isrelatively straightforward and
similar in many ways to that of Caves | and II: a late
Pleistocene, poorly differentiated loess unit containing re-
mains of fishes, amphibians, birds and mammals (including
the saiga) is overlain by a Holocene, cryoclastic rubble and
humus unit characterized by an impoverished faunaof extant
taxa (Cing-Mars, 1979, 1982, 1990; Cing-Marsand Morlan,
in press; Morlan, 1989; Morlan and Cing-Mars, 1982).
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FIG. 2. Generalized map of Beringiaduring the peak of thelast (Wisconsinan)
glaciation showing localities of saiga (Saiga tatarica) fossils (numbered
silhouettes). Arrows indicate possible routes used by saigas moving from
western Beringia (eastern Siberia) to eastern Beringia (Alaska, Y ukon and
Northwest Territories) via the broad, exposed plains of the Bering Isthmus
(right of centre). TheBeringian shorelinesarbitrarily follow the-180 misobath;
glaciated areas are shaded and land is white. Map modified from Hopkins
(1972) and Harington (1981). Saigafossil localities: 1. Near KayagalL ak, Lena
Delta, Russia (Sher, 1968). 2. Bolshoi Lyakhov Island, New Siberian Islands,
Russia(Sher, 1968). 3. Near Kolymskaya, KolymaRiver, Russia (Sher, 1968).
4. Ayon Island, Chukotka, Russia (Agadjanian, 1979). 5. Kuk River, Alaska
(Harington, 1981). 6. Usuktuk River, Alaska (Harington, 1980). 7. Lillian
Creek near Livengood, Alaska (Frick, 1937). 8. Cripple Creek near Fairbanks,
Alaska(Harington, 1981); Gold Hill near Fairbanks, Alaska(Harington, 1981).
9. Banner Creek near Big Delta, Alaska (Harington, 1981). 10. Lost Chicken
Creek, Alaska (Porter, 1988; Harington, field notes 1991). 11. Bluefish Cave
111, Yukon Territory (this paper). 12. Baillie Islands, Northwest Territories
(Harington, 1971, 1981; this paper).

A yet-to-be-published series of AMS radiocarbon dates
(see Dating section) dealing with (mostly) faunal evidence
from all three cavesindicatesthat the Bluefish Caves aeolian
deposit dates back to between 25 000 and 10 000 years ago,
at whichtimeit wasmoreor lessconformably replaced by the
Holocene rubble-rich humus. Pollen diagrams obtained from
Cavesl and Il arecharacterized by threeimportant zonesthat
closely replicate the sequence which has been devel oped for
neighbouring areas of northern Y ukon and interior Alaska: a
herbaceous tundra zone, a subsequent Betula (birch) zone
datingto about 14 000 yearsago and, finally, aPicea (spruce)
zonedatingto 10000yearsago (Ritchieetal ., 1982). Bluefish
Cavelll istheonly sitein North Americawhereasaigafossil
has been excavated in situ, in a clearly recognizable
stratigraphic context. The specimen was associated with a



broad range of species including (among the larger mam-
mals) woolly mammoth (Mammuthus cf. M. primigenius),
horse (Equus lambei), caribou (Rangifer tarandus), bison
(Bison cf. B. priscus), muskox (Ovibos moschatus), and
mountain sheep (Ovisdalli) (Fig. 3; seealso Cing-Mars 1990,
Table 1).
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FIG. 3. Overhead photo mosai c of aportion of Bluefish Cavelll bonebed taken
during the 1985 excavation. Note saiga specimen (# 125) in the upper right
corner in relation to other nearby Pleistocene mammal fossils.

Baillie Islands, Northwest Territories

This specimen was collected (with other vertebrate re-
mains) by J.G. Fyles of the Geological Survey of Canadaon
abeach surfacenear theeasterntip of Baillielslands(70°35 N,
128°06 W) (Fig. 2). The beach specimens suggested two
successive environments: a cool loess steppe setting asindi-
cated by remains of woolly mammoth (Mammuthus
primigenius), horse(Equussp.), caribou (Rangifer tarandus),
bison (Bison sp.), saigaantel ope (Saigatatarica) and muskox
(Ovibos moschatus); and a marine coastal environment as
indi cated by remainsof bowhead whal e(Balaena mysticetus),
ringed seal (Phoca hispida) and polar bear (Ursusmaritimus),
perhaps mainly Holocene in age (Harington, 1971). How-
ever, a radiocarbon date on a bison hornsheath from this
locality yielded an age of 1810+ 90 B.P. (1-5407). Thisdate,
alongwith other evidencefrom CapeBathurst onthe adjacent
mainland, suggests that an enclave of wood bison (Bison
bison athabascae) occupied the Beaufort Sea coast recently
(Harington, 1980, 1990). It was difficult to reach a firm
conclusion about the geological age of the saigafossil from
astudy of regional stratigraphy (Fyles, 1966). In thevicinity
of Baillielslands, uniform fine sand and silty sand about one
metre thick overlie marine clay containing wood and marine
mollusc shellsthat liebeyond thelimit of radiocarbon dating.
The bones collected wereinferred to have washed out of the
bank, probably from silty sand. The sand and silty sand unit
could have been deposited during an interstadial or intergla-
cial interval prior to thelast glaciation (Rampton, 1988), or it
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could be a proglacial deposit formed during the last glacia-
tion. Thelate Wisconsinan age of the saigafossil (see Dating
section) supports the last interpretation, although Rampton
(1988, Fig. 19) evidently did not recognize late Wisconsinan
sedimentsin that area.

DESCRIPTION AND COMPARISON OF SPECIMENS

Both Yukon and Northwest Territories specimens are
similar in appearance (Fig. 4), and differ in noimportant way
from the same parts of Pleistocene and Recent skulls previ-
ously examined (Table 1; Harington, 1981). Therefore they
arereferred to the saiga antel ope (Saiga tatarica (Linnaeus),
1776, an artiodactyl belonging to the Family Bovidae Gray,
1821, and the Genus Saiga Gray, 1843) mainly on the basis
of the roundish (in cross-section), short, slender, solid
horncores with longitudinal grooves, and a slight,
posterolateral curve. Further, the profile of the post-horn
region is relatively straight (Gromova, 1968).

The Y ukon fossil (MgV0-3-85-125) consists of most of
the left frontal region (with pedicel, complete left horncore,
superior part of theorbit, andlargeovatesupraorbital foramen)
and small parts of theright frontal (beyond the characteristi-
cally raised, not fully fused frontal suture) and parietal bones.
Most breaksonthespecimenarerel atively sharp and angular,
with a small crack ascending from near the frontal suture
toward the base of the pedicel. No cut or gnaw marks are
apparent. The surface sculpture iswell preserved, and some
details of the inner surface of the braincase are clear. The
colour of thefossil is buff to grayish brown (Fig. 4A).

The Northwest Territories specimen (NMC 12090) con-
sistsof much of theleft frontal region (with pedicel, complete
left horncore, superior and posterior edges of the orbit with
characteristically grooved lateral margin extending ventrally
on theinner surface to the optic foramen, and thelarge ovate
supraorbital foramen) and a large part of the parietal. The
frontoparietal suture is more open than that of the Y ukon
fossil. Surface sculpture is well preserved, including a fine
network of “rootlet-tracks,” suggesting that it had once been
buried near a grassy surface. The colour of the specimen
variesfrom buff to deep reddish-brown. In placesthe broken
margins of the specimen are rounded and slightly burnished,
probably as aresult of beach erosion (Fig. 4B).

Both specimens are considered to represent adult male
saigasbecauseof thepresenceof large, clearly fluted horncores
and the condition of the sutures. However, NM C 12090 may
have been dlightly younger than the other because of itsmore
open frontoparietal suture.

TheY ukonand Northwest Territoriesspecimensarequite
similar in size, except that the latter (despite its apparently
younger age) isestimated to be nearly 9 mm wider acrossthe
pedicelsand about 7 mm greater in horncore circumference.
The Canadian fossils are close to the means for grouped
specimens from the Pleistocene of North America and the
former Soviet Union (Table 1). It is worth noting that com-
bined North American and former Soviet Union Pleistocene
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FIG. 4. Saigaantelope (Saiga tatarica) hornswith attached cranial bonesfrom
Bluefish Cavelll, Y ukon Territory, MgV 0-3-85-125 (A: | eft sdeand front views)
and Baillie Islands, Northwest Territories, NMC 12090 (B: left side and front
views). AMS radiocarbon dates on bone samplesyielded ages of 13 390 + 180
B.P.(RIDDL-279) and 14920+ 160B.P. (Beta-25119, ETH-3898) respectively.

saiga specimens are larger on the average in mastoid width,
horncore circumference and particularly horncore and
metapodial length than Recent specimens, suggesting that
Pleistocene saigas were larger than Recent ones (Harington,
1981: Tables1, 2). Perhaps such asizereductionisrelated to
impoverishment of saigarange during the Holocene.

DATING

Both specimens were radiocarbon dated using the accel-
erator mass spectrometry (AMS) technique, whereby only a
few grams of bone are needed. A small sample of bone was
cut fromthe Y ukon specimen about 25 mm below theinterior
opening of the supraorbital canal. This was submitted to E.
Nelson of the Radio-Isotope Direct Dating Laboratory

(RIDDL) of Simon Fraser University, and processed and
radiocarbon dated according to the procedures described in
Vogel et a . (1991). The specimen yielded an age of 13 390
+ 180 B.P. (RIDDL-279).

Approximately 2.5 g of bone was removed from the
Northwest Territories specimen by drilling upward into the
base of thehorncore pedicel fromtheinterior of thebraincase.
Since the specimen had been cast using GELVA V15 pre-
servative, surface material was removed to a depth of about
2 mm using an electric drill with an 8 mm diameter bit and
discarded. The bone sample for dating was then removed to
a depth of about 24 mm. Clean drill bits were used for each
operation. Chemical pretreatment and AMS target prepara-
tion were performed at Beta Analytic Inc. (Coral Gables,
Florida). The AM S measurements were madein triplicate at
ETH (Eidgenossiche Technische Hochschule) in Zurich (for
details of the process see Harington and Morlan, 1992). The
resulting dateis 14 920 + 160 B.P. (Beta-25119, ETH-3898),
and has been adjusted for total *C fractionation effects
resulting from natural processes and laboratory procedures.
The 13C contents were measured concurrently with C.

The dates indicate that the saigas survived in the eastern-
most parts of their known Pleistocene range between about
15 000 and 13 000 years ago toward the close of the last
(Wisconsinan) glaciation. The date on the Baillie | d ands speci-
menconfirmsthefirst author’ ssuggestionthat itisof Wiscon-
sinan, rather than pre-Wisconsinan, age (Harington, 1981).

DISCUSSION

Theavailablepal eobiol ogical evidenceindicatesthat saigas
reached the eastern extremity of their known Pleistocene
range between about 15 000 and 13 000 years ago (Fig. 2;
contratheimplication of Kahlke, 1991), and thewesternmost
extremities even later; e.g., a horncore from a unit dated to
13000 + 200 B.P. at the Grotte dela Sal pétriére, in the Gard,
France (Crégut-Bonnoure and Gagniére, 1981); acalcaneum
from Gough’ sCavein Cheddar, England yielding aradiocar-
bonageof 12380+ 160B.P. (OxA-463) (Currant, 1987); and
Crégut-Bonnoure' s(1992:182) statement “ Itsdi sappearance
at about 10500 B.P. isroughly contemporaneousin southeast
and southwest France.” No references are given supporting
this date, however.

Presumably the steppe-like range that allowed saigas to
flourish in Europe and North America was replaced by
markedly different plant regimes between 13 000 and 10 000
years ago. The first vegetation to occupy the Tuktoyaktuk
region (between Baillie | slands and Bluefish Caves) after the
Mackenzie valley tongue of the Laurentide ice disintegrated
about 13 500 years ago was an open, herbaceous tundra.
Sagebrush (Artemisia), grasses and other herbs, perhaps
representative of steppe-likeconditions, arerelatively highin
summary pollen percentage diagrams about this time (Zone
1) from Twin Tamarack and M Lake sites (Ritchie, 1984,
Table 7, Figs. 13, 16, 17). In northwestern North America,
incursion of dwarf birch began about 14 000 years ago, and
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TABLE 1. Cranial measurementsof Pleistocene adult male saigas (Saigatatarica) foundinthe Y ukon and Northwest Territories compared
to those found in other North American sites and in the former Soviet Union.

Measurements (mm)?*
Specimens 1 2 4 5 6 7 8
Bluefish Cave lll, Yukon
(MgVo0-3-85-125) 73.4° 98.8° 26.0 24.6 95.0 32.2 28.4 131.0
Baillie Islands, N.W.T.
(NMC 12090) 74.08 108.0° 26.4 24.3 102.4 34.0 27.3 132.0
Pleistocene, North America,
(Harington, 1981: Table 1,
including above specimens)
M2 71.2 101.3 28.2 26.1 106.6 34.3 29.8 130.0
OR2 68.0-74.0 94.0-108.0 25.2-339 24.0-30.0 95.0-125.0 31.4-395 26.2-35.5 108.0-149.0
N2 4 4 5 5 5 5 4
Pleistocene, former USSR,
(Harington, 1981: Table 1)
M 717 100.0 29.5 26.9 103.4 35.8 31.6 148.5
OR 66.3—-74.0 90.9-1125 28.1-32.0 24.9-288 93.0-114.0 325-41.1 27.0-36.8 122.0-164.0
N 5 6 8 7 7 8 4

1 1. Minimum width of cranium immediately posterior to horncore bases. 2. Minimum width across|ateral faces of horncore pedicels. 3.
Anteroposterior diameter of horncore at pedicel. 4. Mediolateral diameter of horncore at pedicel. 5. Circumference of horncore at burr.
6. Anteroposterior diameter of horncore at burr. 7. Mediolateral diameter of horncore at burr. 8. Length of horncore (burr to tip along
anterior surface). ® Estimated measurements based on doubling the half widths.

2 M = mean; OR = observed range; N = number of specimensin sample.

spruce forest advanced over much of the region not domi-
nated now by tundrasome 10 000 years ago (Matthews, 1982).

Saigas occupied eastern Beringia prior to the Late
Wisconsinan, aswell. A radiocarbon date on aright horncore
of Saiga tatarica from Usuktuk River some 150 km south of
Barrow, Alaskayielded aradiocarbon date of 37 000 + 990
B.P. (GSC-3050) (Harington, 1980). This date suggests that
saigas lived in northern Alaska during the relatively warm
Middle Wisconsinan interval, perhaps from about 50 000 to
25 000 years ago (Harington, in press). Additional radiocar-
bon dateson saigaremainsfrom northwestern North America
will be required to indicate the likelihood of the species
occupying the region during the peak of the last glaciation
(perhaps 25 000 to 15 000 years ago). It is also possible that
saigas underwent a similar radiation with expanding steppe
conditions during the previous Illincian/Saale) glaciation
(Harington, 1981; Kahlke, 1992).

The fossil evidence suggests that saigas followed a
two pronged route into eastern Beringia: first, along the
coastal lowlands bordering the Beaufort Sea (Kuk River,
Usuktuk River, Baillie Islands) and second, up the Y ukon
River valey (e.g., Lillian Creek, Fairbanks area, Banner
Creek and Lost Chicken Creek), with a short detour up the
PorcupineRiver valley to thevicinity of Bluefish Caves(Fig.
2). Itissurprising that no saigaremains have been reportedin
the large Sixtymile fauna of the Y ukon, when at least three
specimens are known from Lost Chicken Creek only 55 km
to the west. Nor has the species been reported from 72

productive Pleistocene vertebrate localities in the Dawson
City areaof the Y ukon. Despitethefact that saigasapparently
reached the Bluefish Caves areaby moving up the Porcupine
River valley (the route from the Y ukon River valley would
havebeenrelatively smooth, probably reaching elevationsno
higher than 700 m adl), there is no evidence of saigafossils
among thousands of Pleistocene vertebrate remains from
more than 150 sites in Old Crow Basin, approximately 100
km north-northeast of thecaves(Harington, 1989). Will saiga
fossils be found eventually at Sixtymile, Dawson and Old
Crow Basin, or had the species reached a topographic and
ecologic barrier consisting of forbiddingly high, rough coun-
try lacking appropriate steppe-like range? Was it here, near
the present Alaska-Y ukon border, that saigas were blocked
from penetrating southward totheheartland of North America?

Saiga antelopes are usually considered to be valuable
pal eoenvironmental indicatorsof steppe-likevegetation, gen-
erally low, flattishterrain, rather arid climatic conditions, and
shallow winter snow cover (Sher, 1968; Harington, 1981). It
is worth recognizing, however, that “northern” saigas may
have been more adaptabl e than previously thought, because:
1) their putativesteppe-likerangein northern Siberia, Alaska,
Y ukon and Northwest Territories during the Pleistocenewas
peppered with “unfamiliar” arctic plant species; 2) in reach-
ing the vicinity of Lost Chicken Creek they probably had to
travel over unusually rough ground, reaching altitudes of at
least 1240 masl, perhapscloser to 1500 masl consideringthe
lowered sea levels of the last glaciation; 3) they endured
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fewer frost free days and longer periods of winter darkness.

What might have been most damaging to the survival of
these northern saigas were occurrences of sudden winter
warming, creating tough ice crusts that severely checked
herd movement and made foraging difficult. Information
regarding such widespread deep-snow, icing catastrophes
depleting muskox and caribou herds in the Canadian Arctic
Islands and eastern Greenland during thewinters of 1953-54
and 196667 and earlier can befoundin Bruggemann (1954),
Gray (1987), Harington (1961), MacDonald (1954),
Meldgaard (1986), and Vibe (1954, 1967). Formosov (1963)
provides a broad, general discussion of the subject. Indeed,
perhaps deeper snow (Guthrie, 1982; Vereshchagin and
Baryshnikov, 1982), as well as the more frequent and more
extensive occurrence of ice-crusting during the marked cli-
matic warming between 13 000 and 10 000 years ago, was a
moreimportant proximal factor inthedemiseof thePlei stocene
megafauna of northwestern North America than has been
recognized previously.
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