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Implicatiens tor ecological integrity. Canadian Field-Natwralist 1 14(4): 561-583.

Anrerican Elk {Cervues ¢laphuy) are now the most abundant Jarge mammal in the Cunadian Rockies and they dominate
many plant and animal communities. To determine if present populations are retlective of past conditions, or if they have
changed Jue to European influences, we systematically recorded all observations of ungulates and other Targe mamnuls
found in first-person historical accounts of exploration in the Canadian Rockies from 1792 to 1873, Those datit were then
tabulated for the Alberta Foothills, the main Rocky Mountains, and the Columbia ¥alley in three ways, giune seen, game
slgn encountered or referenced, and game shot. In addition, we listed the number of accasions on which Native Americans
were mantioned, as well as references 100 a lack of food or a lack of game. Between 1792 and 1872, 26 expeditions spent a
wtal of 369 days traveling on foot or horseback in the maim Canadian Rockies, yet they observed American Elk only 12
times or ance every 31 party-days, Other species, such as Bigharn Sheep (Ovis canadensis) with 69 sightings, were
ubserved more freguently, but there is no evidence in first-person accounts that game was historically abupdunt, or that ca.
1790-1880 ungulate populations were resource (food) Iimited, as is presently the case, Instead, we suggest that ungulute
nunthers were once kept at low levels by the combined action of carnivore predation and native hunting. If we measure
present ecological integrity by the state and process of the ceosystem that existed before European arrival, as others have

proposed, then much of the Canadian Rockies today lack ecological integrity,

Kecy Words: Eeological integrity, historical conditions, Banff Nauonal Park, Canadian Rockies, American Elk, Cervus

elaphus, Bison, Bison bisen, native people.

According o legislative directives, Canada is to
manage her national parks “so as to [eave them
untmpaired for ... future generations [and] ... cco-
logical integrity ... of natural resources shall be
[given] first priority ...." (Woodley 1993). To com-
ply with these legal mandates, Parks Canada imple-
mented ecosystem-based management and began a
study of the states and processes that structured the
Canadian Rockies Ecosystem over the last several
theusand years, For as Aldo Leopold noted, “if we
are scrious about restoring [or maintaining] ccosys-
tem hcalth and ceological integrity, then we must
know what the land was like to begin with™
(Covington and Moore 1994: 45),

Aspen (Populus tremuloides), American Elk
{hereafier “LIK™) (Cervus elaphus), Wolves (Canix
fups), fire, and humans were sclected as key indi-
citors because they aflect both ccosystem structure
and function, and because they represent the
species wid processes most susceptible o change
during the period of European influence (Woodley
1993 Woodley et al. 1993). Parks Cunada then
developed a simplified model linking these cle-
ments in the Canadian Rockies (Kay and White
1993y, The species and linkages in the model all
have value as indicators of ecological integrity
(Kay 1991a. 1691Db; Woodley and Theberge 1992),
and are understood, at least to some degree, from

previous research and monitoring (White et al.
1994, 1998).

Elk are now the most abundant ungulate in the
Canadian Rockies (Huggard 1993), but are these
populations reflective of past conditions or have they
changed due to European influences? What were the
historical and pre-Columbian distribution and abun-
dunces of Elk and other ungulates in the Canadian
Rockies? Were Elk as abundant in the past as they
are today?

To address these questions, we analyzed first-per-
son historical accounts of initial exploration. We also
conducted studies on faunal remains unearthed from
archaeological sites, aspen ecology, fire history —
including aboriginal burning, vegetation change
using repeat photographs, and Native American
hunting (Kay 1994, 1998a, 1997b, 1997¢, U8, Kay
ctull 19947 Kay and White 1995, White et al.
[998}. Here, we report the results of ouwr historicad
analyses.

Methods and Study Area

Many people have used selected quotes from his-
torical journals as evidence that certain species of
ungulates were especially abundant during the late
1700s and carly 1800s (e.g., Byrne 1968; Nelson
19694, 1969b, 1970; Nelson et al. 1972), With selec-
live quotations, however, there is always a question
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of whether or not the authors included only those pas-
sages that supported their preconceived hypothescs.
To overcome such bias, we systematically recorded
all observations of ungulates and other large mam-
mals found in first-person historicul accounts of
exploration m the Canadian Rockics from 1792 to
1873 This included Elk, Bison {Bison bison), deer —
bothv Mule (Odocoilens hemionns) and White-tuiled
(O, virginianus), Moose (Alces afees), Bighorn Sheep
(Ovis canadensiy), Mountain Goalt (Oreamnos ameri-
canus), Caribou (Rangifer tarandus), Grizzly Bear
(Lrsus arctos), Black Bear (Ursus americanus),
Wolf, and Mountain Lion or Cougar (Felis concolor).
We then tabulated those data in three ways (Kay
1990, 1995b; Kay and White 19935),

First, game observed. We listed the explorer, the
date of his trip, the length ot his trip, the size of the
party, and the number of occasions on which the
obscerver actually saw large game animals. If he
reporicd seeing one animal, that was recorded as a
single observation, and if he reported secing > 1 ani-
mal at one time, that was also recorded as a single
observation. If an cxplorer reported killing > | ani-
mal of a particular specics at one time, that was
rceorded as one sighting.

Second, game sign encountercd or referenced. We
listed the number of accasions on which specific ani-
mal sign, usually tracks, was seen or referenced. For
instance, i explorers said they were going deer hunt-
ing, that was recorded as a single reference to deer.
If they said they were going deer and Elk hunting,
that was recorded as u single reference to cach of
those specices. Ineluded in these counts are any refer-
ences Lo hearing specitic inimals, such as Wolves
howling or Mountain Lions screaming, as well as
references 1o Native American artifacts, If explorers,
upon meeting Native Americans, noted that those
people had specific animal skins, each of those
obscervations was recorded as o single reference to
that species. We also listed the number of occasions
on which Native Amcricans were scen or their sign,
footprints, trails, and such were reterenced. In addi-
tion, we included the number of references nade by
each party 1o a lack of food or lack of game, Acts
such as shooting a horse for food were each consid-
cred a single reference 1o a food shortage.

Third, game killed. We listed the number of ungu-
lates cach explorer reported as having killed. In near-
ly every instance, early travelers recorded the exact
number of animals that they shot. At the time,
cxplorers were free to Kill any animals that they
encountered. In fact, most cxpeditions were on the
constant lookout for game as they were, or at least
attempting to, live ofl the [and.

We ased only first-person journals penned at the
time of the event or cdited versions written soon
afterswards because Later narrative accounts are less
accurale (MuacLaren 1984, 1985, 1994a, [994b,

[994¢; White 1991 613-632; Shaw and Lee 1997).
Even “the humbiest narratve is always more than a
chronological series of events” {McCullagh
1987:30). The ideological imphcations of most nar-
rative historical accounts are "no different {rom
those of the narrative form in fiction” because narra-
tives arc always influenced by prevailing cultural
myths (Galloway [991: 454 Cronon 1992; Pran
1992, Demeritt 1994, Wishart 1997, Kearns 1998).
In addition, we used standard techniques developed
by historians to gauge the accuracy of all historical
journals analyzed during this study (Forman and
Russell 1983),

In order to draw comparisons betwecn different
environments within the Canadian Rockies, we
focused upan three distinct but contiguous geograph-
ic regions — the Alberta Foothills, the main Rocky
Mountains, and the Columbia Valley or Rocky
Mountain Trench. While these divisions are primari-
ly physiographic, each is also strongly identificd
with different hiogeoclimatic zones or ecoregions.
As used here, Alberta’s Foothills extend from the
prairies on the east to the Front Ranges on the west
while the Rocky Mountain region includes the Front
Ranges, Main Ranges, and Western Ranges of the
mountain belt that form the Canadian Cordillera in
Alberta and British Columbia. Feur Canadian
National Parks are found in the Rocky Mountain
Cordillera. Banff{ (Canada’s oldest, established n
1883), Yoho (established 1886), Kootenay (cslab-
lished 1920), and Jasper {established 1907). The
Columbia Valley is bounded an the cast by the Mam
and Western Runges of the Rocky Mountains and on
the wesl by the Purcell and Selkirk Ranges of British
Columbia, The Canoe, Columbia, and Kootenay
Rivers drain the Columbia Valley. FFor cach region,
we developed three historical wildlife sighting iables
for a total of nine tables.

Known first-person records begin in 1792 and
mclude: (1) Peter Fidler (1991) — 1792-1793: (2)
David Thompson (1800-1812%) {(Coues 1963;
Belyea 1994y — 1800-1812; (3) Alexander Henry
(Coues 1965) — 1R811: (4) Gabriel Franchere (1969)
— 1814; (5) George Simpson (Merk 1931) —
18241825, (6) David Douglas (1959) — 1827, (7)
Edward Ermatinger (1912) — 1828, (8) George
Simpson (1841%) — 1841, (9) Henry Warre (1845%)
— 1845, (10) Jamces Heetor (Spry 1968) —
18581859, (11) John Palliser (Spry 1968) — 183%:
{12) James Carncgic {Southesk 1969) — 1854: (13)
W. B. Cheadle (1971} (Mtlion and Cheadle 1865) —
1863; and {14) Walter Moberly (1872%, 1873%) —
1871-1873.

A number of journals kept by travelers on the
Athabasca Trail (Athabasca Valley und Pass),
though, were not used because few wildlife observa-
tions and virtually no kills were made by peopie uti-
lizing this route after 1828, By then, the Athabasca
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Trail was well established as the primary trans-
mountain trade route and hunters no longer accom-
panied parties to provide food. Instead, fur trade
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brigades crossed the range as quickly as possible
between provision stations at Jasper House in the
Athabasca Valley and Boat Encampment on the
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dition. Alse shown are BanfT. Jasper, Kootenay, and Yoho National Packs, as well as present cities and towns.



564 THE CanADIAN FIELD-NATURALIST

Columbia River, In addition, journals kept by resi-
dents or visitors at Jasper House (e.g., Michel Klyne
[828-1831, Paul Kane 1847, R. M. Rylatt 1872—
1873) (Hudsen’s Bay Company 1828-1831%; Kunc
1968, Rylatt 1991), and Kootenay Housc (David
Thompson 1807-1808) (Coues 1965; Belyea 1994),
were not included in our tabular summarics, because
static observations difter in nature tfrom those made
by mobile parties (Kay et al. 1994%).

Results

Larly explerers visited muost parts of the Canadian
Rockics although their travels were generally con-
fined to major river drainages and established moun-
tain passes (Figure 1), David Thompson first crossed
the Canadian Rockics in 1807 by way of the North
Saskatchewan River, Howse Pass, and the Blaeberry
River. The Peigan, however, objected to Thompson
trading with their enemies west of the divide and by
1810, the Peigan had closed the North Saskatchewan
to Europeans. This forced David Thompson and the
North West Company to find an alternative route
further north using the Athabasca River, Whirlpool
River, Athabasca Pass, and Wood River to reach the
Columbia. The North Saskatchewan route passed
through what is now the northern portion of Banff
National Park, while the Athuabasca Trail traversed
today's Jasper National Park. At least two early fur-
trade posts were established in what is now Jasper
National Park, but none was cver built in Banff,
Yoho, or Kootcnay.

Only after the Peigan shifted their trade south to
Awmerican posts on the Missouri River, and then lost
their warriors 1o repeiated European-introduced epi-
demics and other colonial processes, did explorers
gain access to the central and southern Canadian
Rockies (Smith 1984; Kidd 1986). As a result, the
first Europeans known 1o have traveled Banft™s Bow
Valley did so only in 1841, and the area comprising
Banff, Kootenay, and Yoho National Parks was not
fully explored until Dr. Jaines Hector of the Palliser
Expedition arrived in 1858. By then, the fur trade
was cffectively over, and the region’s mineral-poor
rocks failed to attract the onrush of prospectors that
occurred further west in British Columbia.
Therefore, relatively few people visited the central
Canadian Rockies until the coming of the Canadian
Pacific Railroad ca. 1880, Men and supplies for
British Columbia’s mines arrived from Canada’s
west coast or from the south via the United States,
not across the Canadian Rockies (Palton in press).

Atberta Foothills

Explorers recorded 29 trips in the Alberta
Foothills region, traveling a total of 212 days
between 1792 and 1863 (Table 1). Bison were the
most commonly observed ungulate with 35 sight-
ings, Deer were second at 32+ sightings, while Elk
were third at I8, Thus, Bison were reported once
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cvery 0.1 party-days, deer once every 6.6 days, and
Elk once every 1 1.8 days.

Explorers of the Foothills region did not make {re-
quent reference to animal sign (Table 2). This may
be because Bison, Llk, and deer were apparently
being seen and killed at a far greater {requency than
in the Rocky Mountains or Columbia Valley.
Nevertheless, sign of Bison and Moose were each
recorded on four occasions and Woll twice. Bear
sign of undetermined spectes was noted twice and
Grizzly Bear sign ance.

Data on the total number of animals kilicd by
explorers in the Foothills (Table 3) tollow the samc
pattern as wildlife sightings (Table 1). A total of 43
Bison were killed compared to 24+ deer and 19 Elk,
Thus, one Bison was killed every 4.9 party- days,
deer once cvery 8.8 days, and Elk once every 11.1
days. Nine Moosc, five Bighorn Shecp, one Grizzly,
and one Black Bear were also taken.

Rocky Moumains

Between 1792 and 1872, 26 expeditions spent a
total of 369 days traveling in the Rocky Mountains.
Bighorn Sheep were the most frequenty observed
large animal with 69 sightings, while Bison were
observed on 39 occasions, Moosc 27, and Mountain
Goat 23 (Table 4). As for American Elk, one of the
most numerous and frequently seen ungulates in the
Rockies toduy, only 12 observations are recorded by
early explorers. This 1s a figure equal to the totai
number of Grizzly and Black bear sightings. So,
Bighorn Sheep were reported once every 5.4 party-
days, Bison once every 9.5 days, Moose once every
13.4 days, and Elk once every 30.8 days. Other large
animal observations included deer 7 times, Carihou
4, Wolf 3, and Cougar 2,

Elk sign was observed on only 11 occasions, near-
ly equal to Moose at 10 (Table 5). Bison sign was
recorded on 19 oceasions and Bighorn Sheep on 12,
Although Bighorn Sheep were by far the most [re-
quently scen and killed ungulate in the Rocky
Mountains, their sign was scldom recorded. As
bighorns were usually not wracked like other ungu-
lates, it is understandabic why sign of these animals
woluld not be mentioned as frequently as onc might
otherwisc ¢xpect.

The most revealing statistics on the relative abun-
dancc of ungulates in the Rocky Mountains, howev-
er, are found in the receord of animals actuaily killed
(Table 6). As previously indicated, Bighorn Sheep
lead the tally with [13 animals. Bison were second
with 34 kills, followed by Moosc at 26, and
Mouniain Goat at 17. Elk placed a distant fifth with
only 9 animals kiiled. Thus, one Bighorn Sheep was
killed every 3.3 party-days, a Bison once every 108
days, a Moose once every [4.1 days, and an Ameri-
can Elk once every 46.1 days., Considering that on
many of the 369 days these early parties were travel-
ing through the mountains, > 2 hunters were sent out
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in search of food, and that much of the hunting ook
place in montanc valleys where Elk are now Lhe
most common ungulate, the total of only eight ani-
mals killed is revealing and suggests that American
Elk were not as common ca. 1800-1870 as they are
today. Other animals killed by early explorers in the
Rocky Mountains included six deer (both Mule and
White-tailed), five Wolves, four Cartbou, two Black
Bear, and one Grizzly.

Larly explorers also made 17 references to a gen-
eral lack of game while they were in the mountains,
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and aside from occasional groups of Bighorn Sheep,
large herds of ungulates were not encountered in the
Rockies ca. 1800-1870. There certainly is no evi-
dence that there were game animals, and especially
Elk, behind every tree, as some have suggested
(Byrne 1968; Nelson [96%9a, 1969b, 1970; Nelson ¢t
al. 1972). Morcover, of the wildlife sightings and
kills reported, a large percentage occurred in one
area — Kootenay Plains on the North Saskatchewan
River, Compared 1o the rest of the main Canadian
Rockies, early explorers reported killing Elk 5.2
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per kill), while Bighorn Sheep were killed

4.2 times more frequently (4.2 vs,

kill).

5.3 days

times more frequently once they reached Kootenay
Plains — one Elk killed per 56.2 days in other arcas

ol the mount

1.0 days pev

nuns versus one Elk killed per 107

cl

Jasper House post journals also indicate that ungu-
es, and especially Elk, were not abundant even

days on Kootenay Plains. Bison were killed 2.3

Iz

times more frequently on Kootenay Plains (12.0 vs.
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reported in first-person documents, but the species

uncarthed faunal remains. Not only were E

during winter as reports of pcople starving were
common (Hudson's Bay company 1828-1831#

Kane 1963

The Colum

ber of expedi
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Rylatt 1991). Morcover, recent excava-

behind

Bighorn Sheep and Moose, which together account-

remains

ranked third in recovered faunal
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tions at Jasper House (Pickard and D' Amour 1987%)
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a period starting in 1807 and ending in 1859, The
large mammal most frequently seen in the

The Columbia Valley recorded the fewest num-
ber of cxpeditions and explorer- days of the three

regions analyzed in this study., Our

Columbia Valley or Rocky Mountain Trench

1 was deer with 14 observations (Table 7).
Elk was the second with 7. Thus, deer were report-
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Columlb
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every 23 days. The remainder of sightings were
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of antlers on

Moose 4,

18 noled on $iX occasions:

Ik 4, and Bear once. The onl

Sign of deer w

E

Ik sign recorded

v E
J

Is were also

¢ anima

r
o

Tracks and other sign of lar

-IUR DS2YT O PAUTI BY 12ADM0Y (19 ] 23y dooys adasm pojfIy | sito

OWUYAATIS 1A SOA1O4Y 1DOJ PD[[1Y PUB PaTley 10101 350K 1adse 41 101 Mo 1100,
SAWRL 12AL0D N KQ s[eL

MO 2201, 11 AN s os uwmne snetasad ayn siod se daais o1 padagas vosdwoy g,

sprwnol jeusue ur paiodal jou sanady,

- z | - g v sz eIT L1 9 ve 6 z28l-z6L1 oL
7281 Atagop - - - - - v - - - - - - TL81 9/6-82/8 'q
1281 Aiqop . - - - - - - - - - - - 1481 £T/01-01/01 B
Arsaqon e el
[81-09T 16T 2[PBaUD - - . . . - - ot z . . - €981 FANYRT AL
AT M TT
15Z-061 ‘6961 Ysayinog . - - - - - £ e z - - . 8581 0e/6-T/8
spure) searep 11
62Z-697 ‘5961 Adg - - - - . - . - - z . z BGET 8z/9-81/8
latqad uyor Qf
£sy-gev gosl Adg . - - - - - z L ] £ - 1 6581 91/6-L1/8 2
z8E-89€ ‘g961 Ldg - - - . e . . £ . . - - 6581 61/Z-1E/1 9
see-69z 8961 Adg . - - - - - €1 oz z i . I 8681 LTi611/8 ®
JaloH SuUmt 6
ShE1 e - - . . - - I - - - 1 - S8l e/ LT/ L
AWM T AUl g
011-801 :TI61 PHuenuy - - 1 - - - £ . - . . - sz8l or/o1-1/01
DLy prespy L
T9T-GST ‘6581 FVinog - - - - - . . z . . - - 2z81 S/5-9T/¥
swpdnoQ pied ‘9
1¥gi vosdung - - - . - - - - - - - I 1¥81 LIg-zZ/8 2
SET-E¥T TEE] Yol - - - . - . - - . . - - szel 8T/+TT/v 4
9€-6Z ‘1861 YW . - - - - - - z z - . . yzat 61/01-01/01 ®
ucedmmg sficon ¢
£91-951 6961 JRGILELY - - - . - - - - . - - - Y181 yZ/5-T1/9
JRYTBY [PUGED b
§69-6.9 ‘596[ w2n0D - . - - 1 . - yA - - 8 - 1181 ZI/E-6/T
..n._..ﬂu: RpURGlY £
z1g[ uosimoyy - . . - - - . ¥ . - - - zial £1/5-9/6 1
11-0181 uosdwoyl . - - - - - ¥ £ - . € - 110181 6I/1-08/21 Y
0181 uodtioyy - . - - - - - - - - 1 - 0181 el/g-Llig 2
6081 uosdwoy] - . . - - - . z - . z . 6081 el/elg/s )
6081 uoxiwoyy - - - - - - . ¥1 - . £ z 6081 1z/9-0l/9 2
8051 tosdwoy ] . . - - - - - 1 £ - ¥ - 8081 I£/01-12/01 P
8081 uosdmoy] - - . - - - - 1 - - - . 8081 £T/980/9 D
2081 ucsdwoy], - z - - - . . z - . z1 z 2081 oe/9ril/s q
1081 uosdmoyy - . . . - - - z°® . . - - 1081 v1/9C1/9 ®
uoediooy pwvg 2
£+ 1661 23[Pld - - - - - . . - . . - - £6-2621 T/ 108/ Tl
I9pld B 1
Ry el g g Juidnon Hom, Tnojueny  p0oly daoyg 800 ] uowg by | g LA 0
yeg  Azzen woydg

BT SO TOE SE0e] 15010 pue sase(r@Oi Jo I uItia]

-patiodas 10u atam eyl $2102ds 10 SO1IZ [0 PUIISUL PIST 21dMm SIS
*3I|QupES 210w gl agp ayew of suaojdxa £ £g papey usag aaey o1 pautodss sjeunue adie) 43410 pug saindun Jo QNN CgOR1 01 7aL| WOoIf uoIEar uieunoly
Aoy M1 Ul sMeNEUn JO 2OULPUNGE PUE UONNGINSIP Yt 01 JUNT|AL 22UAPIAD [EALOXIH "ATTIIY STIVININY — 11T LEVd SNIVLNOOI ANDOY ‘9 314v]



571

Blaeberry River in 1859, He suggested antlers had
been stacked there for many years and noted that
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after 1811 was by James Hector who passed a pile
of antlers on his way south from the mouth of the
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none were {rom recent kills, Relerences to a gener-
al lack ol game were made on nine occasions, a rate
which is 21% higher per expedition-day than that
recorded in the Rocky Mountains,

Deer were the most frequently killed animal with a
total of 13 (Table 9, all waken by David Thempson
south of the mouth of the Blacherry River between
1807 and 1811, LIk kills totaled seven, aguin all by
David Thampson and lits men prior to 1812, Thus, o
deer was killed once every 12,4 days while an Tilk
was Killed once every 23 days. Other recorded kills
include 3 Bighorn Sheep, 2 Mountain Goats, |
Moose, | Wolf, and | Black Bear. It should be noted
that all Moose observations and kiils were recorded
in the Canoc Valley north of the Big Bend on the
Columbia.

Duaring the fall and winter of 1807-1808, David
Thompson ([800-1812*) estaublished Kootenay
House on Lake Windermere in the Columbia Valley.
At first, Thompson and his party sutfered near starva-
tion, but by lute autumin natives began arriving with
Elk and deer 1o trade. Thompson's journal entries for
the winter of 1808-1809 indicated a similar pattern,
but then chronicled a shortage ol game. Except for
this brief period, Thompson generally reported a lack
of {ood and a near ubsence of game in the Columbia
Vitlley, as well as in other arcas west ol the
Continemtal Divide (White 1950; Belyea 1994),

Discussion
Judging the Validity of Early Reports

Most ceologists who have used written records to
cstimate the carly abundance ol wildlife have made
litle or no atempt to judge the validity of their his-
torical source materials (c.g., Muric 1940, Byrne
1968; Nclson 1969a, 1969b, 1970: Gruell 1973,
Houston 1982; Schullery and Whittlesey 1992:
Morgantini 1993). But as Forman and Russell
(1983: 5) asked, “If we read something written
today, do we automatically believe it? If we read
something written a long time ago ... do we believe
i?" They noted that “Too often the answer to the last
questions 1s “yes', simply because information is
scarce and the statement [s old [cmphasis in origi-
nall.” Historians, however, have developed standard
sourcc-cvaluation technigues that can be used to
gauge the validity of historical statements regarding
the 1792~1872 distribution and abundance of ungu-
lates in the Canadian Rockices (Ruscoe 1976; Price
1980; Forman and Russell 1983, Black-Rogers
1986). These include (1) first- or second-hand obser-
vations and the credibility of the observer, (2) pui-
posc or possible bias of the stateinents, (3) author’s
knowledge of the subject, and (4} context of the
stalement including negative information,

(1) First- or second-hand observations. Did the
author personally make the observation reported, or
was it learned sccond- or third-hand? Was it written
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at the time of the event or was it written long after
the fact based solely on memory? Was the observer
credible? And do the statements appear to he within
reason?

As cxplained earlicr, we relicd primarily on first-
person historical accounts, and 1o the best of our
knowledge, other first-person journals of compuarabic
quality are nut known to exist for the Cunadian
Rockies. There are other narrative accounts ol early
exploration, but these were not included in our anul-
ysis because historians have determined that narri-
tive accounts are not as accurate as first-person jour-
nals written at the time of the event {(MacLaren 1954,
1985, 19944, 1994b. 1094¢). White (1991: 61Y)
notcd that daily journals kept by carly western trav-
elers often differ from their laler narrative accournts
becuuse the narratives were written to conform with
accepted social myths, Unlike journals, wlich were
usually written for personal use, narratives were
written for publication and had to conforin to accept-
ed social traditions if they were to be widely read
and financially successful (Cronon 1992; Pratt 1992
Demeritt 1994; Wishart 1997, Kearns 1998). Durnng
the 1800s, the myih that the West was a "Garden of
Eden” teeming with wildlife but overrun with hostile
“savages” colored most narratives (White 1991;
613-632).

All historical accounts reported here appear to
have been written by the observer at the time of the
event or shortly thereafier, Saveral, however, do con-
tain some second-hand information relating to the
carly abundance of Elk and other ungulates. When
Hector (Spry 1968) was camped near the head of the
Pipestone River, for instance, he mctuded a deserip-
tion of how two years carlicr one of his native
hunters had killed Bison in that localion. This and
comparable accounts are clearly sccond-hand infor-
mation and arc not as reliable as if the writers had
actually seen the animals themselves.

Of the more than 20 historical accounls we su-
marized, all appear to have been written by credible
observers, and none appear to have exaggerated what
they saw or how many animats they found, except
perhaps Simpson (see below). We did not encountey
instances of wild exaggeration in these journals as
has been reported in other studies (Kay 19690:
277278, 1995b).

(2) Purpose or possible bius of the statement. “Did
the author of the statement have a special inlerest or
bias which may have colored the statement?”
{Forman and Russcll 1983: 6). Or did the author
color his entire journal?

Since most of the journals we used were not writ-
ten with an intent to publish, and many have not
bueen published 1o this day, there appears 1o have
been [ittle reason for these people to have biased
their chronicles as regards wildiife, though, other
types of cultural biases are found in all European
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accounts (Cronon 1992; Pratt 1992, Demeritt 1994;
Wishart 1997; Kearns 1998). Only George Simpson
(1841%: Merk 1931[) may have had a reason to be
overly optimistic about how much game his fur
arigades could expect to find in the Canadian
Rockies. He was in the business of promoting the fur
trade, and local food supplics were exceedingly
important for they lowered costs and increased prof-
its. During the height of the fur trade, the Hudson’s
Bay Company maintained posts on the Canadian
prairies whose primary purpose was to secure dried
meat and pemmican to provision posts farther north
and west where game was not abundant.

There is another source of bias in these journals,
however, which is much more difficult 10 address,
The procedures we used to compile our summary
tables assume that animals were seen, killed, and
recorded in proportion to their historical abundance,
This may or may not be an appropriate assumption,
Rare animals or highly prized game animals, such as
Elk, may have been recorded more consistently than
commion species. It is well known that people have a
tendency to more frequently write down events
which are of importance or interest to them (Rusco
1976). Thus, we suspect that a higher proportion of
Elk sightings, sign, and kills were recorded by early
visitors to the Canadian Rockies than were similar
data on other animals, because Elk were probably
more important o them than were the smaller ungu-
lates, There certainly is no indication that Elk would
have gone under-reported or unreported if they had
actually been cncountered by early explorers
(Keigley and Wagner 1998).

{3) Author’s knowledge of the subject. Although
few carly explorers of the Canadian Rockies had any
formal zoological training, we assumed they could
tell the various ungulate species apart on sight. It
would, though, be mere difficult to distinguish
between their sign, Could early explorers, tor
instance, tell deer tracks from Bighorn Sheep tracks,
or Black Bear from Grizz!ly Bear tracks, or Wolf,
Coyote. and Mountain Lion tracks apart? There sim-
ply is no way to tell. It would even be more difficult
to idemtify animal calls, such as the howls of Wolves
and Covotes or the screams of Mountain Lions,

(4) Negative information and the context of carly
stalements, When early explorers reported little or no
same does that mean they actually saw few animals,
or that they simply did not hother to write down a
deseription of all the unimals which were seen? Is
negative information data? Murte (1940: 2) contend-
cd that "negative evidence must yield to positive evi-
dence because failure to report game does not dis-
prove its abundance,” while Gruel! (1973: 1))
claimed that “the failure to mention sightings of Elk
in carly reports was not i itself positive evidence
that they were not plentiful in the mountains.”
Morgantini (1995%: 27y also argued that “when ..,
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reports fail to mention the presence of Elk or when
they indicate a gencral scarcity of game anunals, no
ciear conclusion can be made.” Although positive
statements are preferable to sitence, we submit that
negative information can be just as important. We
aiso maintain that what people do not say is, at
times, even more important than what they record.
For tnstance, negative information avoeids the prob-
lems of exaggerations and misleading statements dis-
cussed above (Price 1980),

There are two ways to check the validity of the
negative information contained in the historical
source materials for the Canadian Rockies, Tiirst, if
people recorded wildlife sightings or Kills before
entering the mountains, but not while they were in
the Rockies, that strongly suggests they were careful
observers whose lack of record really meuans they
saw littie game (Kay 1990, 1995b). This certainly is
true of the journals used in this study. While David
Thompson, for instance, recorded relatively little
game in the Rockies, his journals contain numerous
accounts regarding the abundance of game on the
Canadian prairies {Tyrrell 1916; Coues 1965), The
same is true of other explorers. Accounts of secing
and killing game on the prairies were common bt
those entries declined precipitously when parties
entered the mountains or passed into the Columbia
Valley (Thompson 1800-1812#),

Second, the majority of early journals exhibit the
same general pattern. That their writers were
removed in time and space, yet reported similar
ungulate sighting and kill rates, would imply that
those were valid patterns, not aberrant occurrences
(Kay 1990, 1995b; Keigley and Wagner 1998). For
instance, Canada’s early explorers generally reported
more Bison, EIK, and decr in the Foothills than in the
Rockies, and without exception, all parties who visit-
ed Kootenay Plainy reported more game there than i
any other place in the mountains.

Why Did Early Explorers See So Little Game?

At least six reasons, other than an out-right scarei-
ty of animals, have been advanced to cxplain why
early cxplorers saw relatively little game and so lew
Elk in the Canadian Rockies. These include: (1)
Lurge, neisy partics chased all the game out of the
country or drove the amimals into hiding, in advance
ol their passing: (2) Game iy summer swis primarily
at higher clevations away Irom the most frequently
traveled routes, That is to say, peaple traveling
through winter ranges in sununer would not be
expected to see game; (3) Hunting drove game away
from established trails and posts such as Jasper
Housc; (4) It was more dilficult to sec and kill game
in the heavily wooded mountains than an the plains
where reports of vame were common; (5) Fur
brigades traveled last and light and did not have time
to hunt; and (6) Fire and discase decimated game
populations ca. 1830.
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(1) Some early visitors to the Canadian Rockies
suggested that their large, noisy parties scared off
game before it could be scen. While this no doubt
was true to some degree, we do not believe that it
can be cited as a major reason so little game was
seen or killed in the mountains. First, if anything,
parties on the plains were farger than those in the
Rockies, and as noted, parties on the prairie had little
trouble procuring game (Thompson 1800-1812%).
Second, many parties split into smaller groups to
explore the mountains and scveral sent out hunters
ahead of their line of march. Most of those smaller
groups were no more successful al seeing or killing
game than were the larger parties (Thompson
1800-1812*). Many hunlers scarched diligently for
days yet saw and killed very little. Finally, although
LIk are very sensitive to hunting disturbance associ-
ated with motor vehicles and modern high-powered
rifles (Lyon 1979a, 1979b, 1983; Edge et al. 19854,
1985D), there is little cvidence that Elk simply hid
from early explorers, or that if they had, they would
have been successful. Besides, ot the ungulate
species found in the Canadian Rockies ca.
1800~1870, EIk were one of the casiest to hunt
(Frison 1991). That is to say, if EIk were as common
in the past as they are today, there is no logical rea-
son why carly explorers would not have seen and
killed a great many Elk (Keigiey and Wagner 1998).

(2y The argument that carly explorers saw little
game in the Canadian Rockies because all the ani-
mals summered at higher clevations away from frav-
eled routes is based on the assumption that cven in
the absence of human disturbance, Elk would sum-
mer there to secure better forage or to avoid insects.
This assumption, though, appears to be without
merit. When Wyoming's Grand Teton National Park
was expanded to its present size during the 1950s, no
Eik summered on the valley floor. Since then, a sum-
mering herd of 3000 to 4000 Elk has built up in that
arca (Boyce 1989). A summer Elk herd has also
become established ou the National Elk Refuge at
cven fower clevation in Wyoming's Juckson Hole
{Boyce 1989}. That herd would have continued to
grow except Wyoming Game and Fish set special
hunting seasons to ¢liminate those animals because
they did not want Elk summering on the winter
range (Boyce 1989).

Summering Elk herds have also become estab-
lished on Yellowstone National Park’s northern win-
ter range. Sevcral hundred Elk now summer on Mi.
Everts, Brunsen Peak, and around Mammoth (Kay
1990}, In Montana, summering Elk herds have
become established on several winter ranges owned
by the Meontana Department of [Fish, Wildlife and
Parks. Those herds would also have expanded
beyond their present numbers, except that Montana
set special hunting scasons to eliminate them
because the state does not want Elk summering on

THE CANADIAN FIELD-NATURALIST

Vol 114

its winter ranges (Kay 1990). The sanme is true in the
Canadian Rockies. Today, several hundred Elk sum-
mer in Banf{'s Bow Valley {Woods 1991; White ¢t
al. 1998), on the Ya Ha Tinda (Morgantint 1995%),
and in Jasper’s Athabasca Valley (Dekker 1985).

In addition, Elk do not need 1o forage at higher
clevations to mect their nutritional requirements.
Lewis and Clark (1893), Maximilhian (1966), and
other carly explorers repeatedly saw and killed large
nunbers of Elk an the Greal Plains, as did Palliser
(1969), David Thompson (Tyrrell 1916), and others
on the Canadian pratries. In the hottest, driest part of
Wushingion State's Columbia Basin, a resident Elk
herd not only increased at near the theoretical maxi-
mum rate for that species, but bulls grew large
antlers indicative of excellent nutritional conditions
(McCorquodale et al. 1988, 1989: McCorquodale
1993). This herd occupics a grass-sagebrush
(Arremisia spp.} range with no tree cover except for
a few small riparian areas. If Elk can summer there,
they surely could summer on any winter range in the
Canadian Rockies.

Furthermore, several partics traveled through the
Athabusca Valley in late fall or carly winter when
snow and cold temperatures would have forced
ungulates onto low-elevation ranges, yet they still
fatled to observe any Elk. So even when early
explorers traversed what are now mujor Elk winter-
ing areas during winter, they did not report secing
the concentrations of animals that are common
today. On many of these winter crossings, the
explorers also complained of a lack ol food, making
it doubtful that they would have failed to repon or
somehow have overlooked Elk if the latter had been
present in any numbers. Morcover as noled above,
people who wintered wt Jasper House killed few Elk
or other animals and, in general, were short of food.

(3} Some have suggested that carly visitors to the
Canadian Rockies saw relatively hiutle game because
fur-trade associated hunting had killed off all the ani-
mals or at least had driven them away from the most
traveled rotes. First, since explorers killed relauvely
few ungulates, other than Bighorn Sheep, it appears
doubltful that this could have had a major influence
on ungulate distribution or abundance. It 1 clcar,
however, that David Thompsen, the tirst European
known to have traversed the North Saskatchewan,
Athabasca, and the Columbia Valleys, reported see-
ing and killing more ungulates, and especially Bison,
than later parties. Similarly, it is apparent that the
cstablishment of posts, such as Jasper and Kootenay
House, placed additional pressurc on game
resources. Nevertheless, we do not believe there was
enough fur-trade hunting pressure, in and of itself, to
have killed out Elk and other ungulales,

Moreover, there was more ungulate winter range
in the Canadian Rockies ca. 1800 than there is today
due to a high trequency of [ow-intensity fires that
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maintained open grassland communities at the
expense of forests (Van Egmond 1990; Kay et al.
1994#: Kay and White 1995; White et al. 1998). The
trequent burning also enhanced forage production
and quality (Bailey [986). Therefore, if food was the

1 only thing that limited herbivore numbers, ungulate

populations ca. 1300 should have been 2-3 times
higher than what they were in the 1950s—1960s when
Wolves were absent (Peck 1980, 1988; Van Egmond
1990; Peck and Peek 1991). That is to say, in our
estimation the major winter ranges in the Bow,
Athabasca, and North Saskatchewan valleys could
cach have supported around [0 000 ungulates and
that on the Columbia perhaps another 100 000, Since
even the earliest explorers did not report anywhere
near these numbers of animals, some factor other
than food must have limited those populations
(White et al. 1998). Thus, while fur-trade-induced
hunting may have contributed to declining ungulate
populations, there is no evidence that it alone killed
oft all the game and especially not Elk. Besides,
there is no evidence that the fur trade had any signif-
icant impact on Banff’s Bow Valley, and game pop-
ulations and Elk numbers were just as low there ca.
1840 as they were in other, more traveled, areas of
the main Canadian Rockies. Moreover, despite
repeated hunting and kills on Kootenay Plains, that
15 the ane area in the mountains where all parties
continued to report game throughout the 1800s.

{4) It has also been postulated that earty explorers
reported more game on the plains than in the
Cunadian Rockics because game was easier to see
and kill where there was no forest cover, While
ungulates certainly are more visible in the open than
in the timber, two lines of evidence suggest that this
was probably not an overriding consideration. First,
even in the mountains most ungulates feed in open-
ings where they can be casily seen from opposing
hillsides or mountain tops, especially using binocu-
lars or telescopes that were often carried by early
cxplorers. Second, repeuat photographs show that
torests in the Canadian Rockies have both grown up
and thickened up since the late 1800s due 10 modern
fire suppression and the elimination of aboriginal
burning {Kay 1993a; White et al. 1998). In review-
ing curly photographs (Kay et al. 1994%; Kuay und
While 1995). one is struck by how open imuch of the
country was when the Canadian Rockies were first
explored. especially lower montane valleys where
most parties traveled. Thus, animals hidden from
vicw by dense forests would be @ greater concern
woday than in the past (Andison 1998). Tt must also
be remembered that carly explorers traveled by foot
or on horseback which allowed them ample opportu-
nitics to look for game. They did not speed by at 100
km per hour as most people do today. Since early
explorers were living off the land, or at least tried to,
they also had more incentive to locate gane.
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(3) Many explorers traveled relatively quickly (for
that day and age, but not by modern standards)
which could possibly explain why they saw few Elk
or other ungulates, We believe, however, that rapid
travel itineraries were often mandated by a lack of
game, not the cause of reduced wildlife sightings. It
is clear from journal entries that many parties would
have stopped to rest except that a lack of food forecd
them to continue (Thompson 1800-1812*). After a
section of country wus known to hold little game,
and therefore oftered little chance of subsistence,
then it was logical for fur brigades to push on as
rapidly as possible to reach the next supply point,
such as Kootenay Plains or Jasper House or cven
Fort Edmonton. Moreover, ¢xploring parties did not
report more game than faster truveling fur brigades,
Both Hector and Southesk, for instance, clambered
up and down mountain peaks and travelled at a
leisurely pace accompanied by experienced native
and Metis hunters, yet neither party saw an Elk east
of the continental divide,

{(6) Hector {Spry 1968: 326) suggested that a com-
bination of large forest fires and disease decimated
game herds in the Rocky Mountains ca. 1850, While
this 1s an interesting explanation for a supposed
decline in ungulates {(Morgantini 1995%: 23), there is
no indication from Hector's account that, with the
cxception of Bison, numbers of animals were any
lower than what travelers had found in the early pan
of the century. For instance, on 15 September 1858
Hector descended the North Saskatchewan to
Kootenay Plains where large numbers of Bighorn
Sheep were scen, including “a tlock of at least a hun-
dred rams [which] rushed close past me, so close,
indeed, that I hit them with stones”™ (Spry 1968:
328). During the fall of 1859, Hector again reported
“several hundred”™ Bighorn Sheep near Kootenay
Plains {Spry 1968: 443). Thus in I858-18509,
Righorn Sheep appeared to have been every bit as
numerous on Kootenay Plains as they were carlier in
the 1800s, which does not support the hypothesis
that some unknown disease ravaged game antimals
ca. [850. Mareover, there is no evidence that dis-
cases decimated ungulate populations anywhere in
western North America ca. 18300-1870 (Kistoer

1982). Lven if Duropean-introduced livestoek dis-
cases, such as anthrax or hoof-and-mouth, were
somehow transmitted to wildlife, it is doubtful that
they would have completely decimated game popu-
lations (Carbyn et al. [993). Finally, burning of the
torest would have created feeding areas and favored
agame populations, not contributed to their decline
{Van Egmand 1990).

Summary and Conclusions

Despite the difficultics of dealing objectively with
written historical materials, we believe that continu-
vus-time analyses of early first-person journals
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support the following gencral conclusions relating to
the ca. 1800-1870 distribution and abundance of
ungulates in the Canadian Rockies.

(1) Bighorn Sheep were the most frequently seen
and killed ungulate in the main Canadian Rockies,
Bison were next, followed by Moose, Mountain
Goalts, Lk, and deer. Elk did not dominate the ungu-
late community in the past as they do today.

(2) The earliest explorcrs who visited the
Athabasca and North Saskatchewan Valleys general-
Iy saw and killed Bison, or at Teast obscrved recent
sign. Later parties reported old buffalo skulls, but
few actually saw Bison or fresh sign. Today, free-
ranging Bison have been absent for over 100 years
{Kopjar 1987%).

(3} Bison, Elk, and decr were more frequently
observed in the TFeothibls than in the main Rockies.
There s ¢vidence that Bison moved from the
Canadian prairies to the Foothills and probably into
the mountains, as well (Moodie and Ray 1976;
Morgan [980; Langemann 2000}.

(4) Within the mountains, game was more fre-
quently seen and killed on Kootenay Plains than in
any'othier area. The reason for this is unciear, but the
arca may have becn a tribal territory boundary or
butfer zone (Millar 1915: 35) where native hunting
was limited which, in turi, permitted higher ungulate
densities (Hickerson 1965; Stetfian 1991, Kay 1994,
19974, 1998. Martin and Szuter 1999). Historical
accounts indicate that no native group occupied
Kootenay Plains ca. 180013840, Atter ca, 1850, the
Stoney began visiting Kootenay Plains and they may
have been responsible for killing-oft the last of the
Bison by ca. 1860,

(5) The first cxplorers who visited an area in the
mountains usually reported more animals, and espe-
cially Bison, than parties that followed.

{6) Liven the carliest game populations, however,
were not what would hitve been expected if food bad
been the major factor limiting ungulate numbers.
Except for a tew flocks of more than 130 Bighorn
Sheep, ne one encountered large herds of game. The
other possible limiting factors, carnivore predation
and aboriginal hunting, arce discussed elsewhere
{(Kay 1994, 1995a, 1997a, 1997h, 1997¢, 1998; Kay
and White 1993, White ct al. 1998).

(7) The carliest explorers encountered (ew Native
Americans or signs of native people. Despite a pres-
ence in the Canadian Rockics dating back over
10 000 years (FFedje et al. 1995), apparently there
was little year-round or scasonal use of the moun-
tains by aboriginal groups ca. 180 This may have
been the result of European discase epidemics that
reduced native populations or it could have becen
caused by intertribal warfare (Dobyns 1983; Smith
1984, Kidd 1986; Ramenofsky 1986: Campbell
199(4). While Peter Fidier noted that Peigan and
Kootenay traded horses on the Oldman River during
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the winter of 1792-1793, David Thompson’s jour-
nals make it clear that during the carly 1800s, the
Peigan were keeping the Koolenay west of the
Rockics by force of arms {Dempsey 1965; Belyea
1994). Prior to expansion of Peigan intluence dunng
the 1700s, the Kootenay may have permanently
occupied the mawmn Cunadian Rockies and even the
Alberta Foothills (Smith [984),

{8) Later parties, however, gencrally observed
more native peoples though encounter rales were
still Tow, Apparently, various native groups moved
into the Athabasca Valley 1o service the fur trade or
o be near trading posts, such as Jasper House ad La
Rocque’s Mounmain House, Moreover, the Stoney
moved into the Roekies from the north after the
18371838 smallpox epidemic decimated the Peigan
and other members of the Blackfoot confederation.

(9) Hunling to supply fur-irade posts may have
contributed to the decline and suppression of ungu-
late populations in the Athabasca Valley, This could
not have been an important factor in the Bow Valley,
however, because Europeans first entered that acea in
1841, and because fur posts were never established
in what is now Banft’ National Park, nor in Kootenay
or Yoho.

{10) Wolves and other predators were encountered
in the Canadian Rockies, and they too preved on
ungulates. There are several accounts of Wolves
attacking domestic horses during winter 1n the
Athabascu Valley.

(11 There is no evidence that Elk were copunon
anywhere in the main Canadian Rockies or the
Columbia Valley ca. [800-1870. Even the carliest
cxplorers, such as David Thompson, did not
encounicr large herds of Elk. Between 1792 und
1872, 26 expeditions spent 369 party-days in the
mountains, yel they only saw Elk 12 times and only
8 animals were killed. There can be little doubt that
Elk numbers during the 1800s were much lower than
they are today. There is no historical evidence that
targe herds of Elk occupied the Bow and Athabasca
Valleys until the mid-1900s. The idea that the
Canadian Roeckies originally teemed with ungulates
or that those populations were resource limited
(Woods 1991} is not supporied by historical data.

Management Implications

The unbrowsed condition of vegeiation in the car-
licst historical photographs and aspen ccology data
also suggest that Elk populations were low ca. 1800-
1870, while archacological evidence suggests that
ungulates were also rare in pre-Columbian times
(Kay 1990, 1997b, 1997¢; Kay and Wagner 1994;
Kay et al. 1994%, Kay and White 19935). This raises
the question of what limited unguolate communities
in the past. As discussed elsewhere, we believe that a
combination of curnivore predation and native hunt-
ing once kept ungulate numbers low cxcepl where
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prey had refugia, such as on the prairies (Kay 1994,
1995a, 1995b, 1996, 1997a, 1998; White et al.
199%). Thus. the dramatic impact EIK are having on
plant and antmal communities in Banff, Yoho,
Kootenay, and Jasper National Parks is not within
the range of historical variability {Kay 1997¢). If we
measure present ecological integrity by the state and
processes of the ecosystem that existed before
European arrival, as others have proposced (Kay
1991a, 1991b; Woodley and Theberge 1992;
Woodley 1993; Woodley et al. 1993, Wagner et al.
1995). then Banff’s Bow Valley and much of the
Canadian Rockies today lack ecological integrity
(White et al. 1998),

Throughout Nerth America, most national parks,
wilderness arcas, and nature reserves are managed to
represent the conditions that existed in pre-
Columbian times; i.e., so-called natural or pristine
conditions. But what is natural? If Native Americans
repeatedly fired the vegetation and in combination
with other predators limited ungulate numbers,
which, in turn, detcrmined the structure of entire
plant and animal communittes, that is a completely
different situation than letting nature take its course
today (Wagner and Kay 1993; Kay 19953 Wagner
et al. 19953, Morcover, Canada, ltke many countries,
has chozen to use her national parks as baseline ref-
crence arcas from which to judge the health of other,
more exploited ecosystems (Henry et al. 1995). But
again, what is natural? If ecological conditions in
Canzda’s national parks are changing due to reduced
predation on ungulates and lack of aboriginal burn-
ing, #s we have argucd (Kay and White 1995; White
et al. 1998), then arc those parks the proper standard
with which to measure ecosystem health and ecolog-
lcal integrity in the other areas?

Clearly, the only hope in answering these and sim-
iar questions rests with studies that focus on histori-
cul ceology and how ecosystem states and processes
have changed over time (Wagner ¢t al. 1995, White
et al. 1698). Two things, though, are clear. Second-
hand or narrative accounts should net be used to
infer past wildlife populations nor should only
selected quotes be used from first-person materials
(Keigley and Wagner 1998},

Finally, if smallpox or other European diseases
decimated native populations ca. 1600 A.D. as pos-
wlated by Dobyns (1983), Ramenofsky (1987), und
Campbell (1960), then even the first European
deseriptions of the Canadian Rockies do not adce-
guately convey the effect thut much larger pre-
Columbian aboriginal populations had on their envi-
renment (Geist 1996), That is to say. if Native
Americans limited ungulate populations as has been

proposed (Kay 1994, 19954, 19972, 1998), and if

smallpox decimated aboriginal populations 500
veatrs ago, then wildlife numbers would have
increased before the first European explorers arrived

(Preston 1997). Thus, journal accounts may suggest
higher ungulate populations than what existed in pre-
Columbian times. This pattern, in fact, is reflected in
the archacological record, Easily overexploited
ungulates such as Elk and Moose first appear in
archaeological sites in any numbers only 500 years
ago (Yesner 1980; Frison 1991, Kay 1994, 19973),
Before then, native hunting was so intense and ungu-
late populations so low, that few animals were actu-
ally killed. Of over 60 000 ungulate faunal remains
unearthed at more than 300 archaeological sites in
the U.S. and Canadian Rockics, only 3% were Elk
and less than 1% were Moose (Kay 1994, 1997¢,
1998; Kay et al. 1994%),
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