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American Elk (Cervus elaphusJ are now the most abundant large mammal in the Canadian Rockies and they dominate 
many plant and animal communities. To determine if present populations are reflective of past conditions, or if they have 
changed due to European influences, we systematically recorded all observations of ungulates and other large mammals 
found in first-person historical accounts of exploration in the Canadian Rockies from 1792 to 1873. Those data were then 
tabulated for the Alberta Foothills, the main Rocky Mountains, and the Columbia Valley in three ways, game seen, game 
sign encountered or referenced, and game shot. In addition, we listed the number of occasions on which Native Americans 
were mentioned, as well as references to a lack of food or a lack of game. Between 1792 and I R72, 26 expeditions spent a 
total of 369 days traveling on foot or horseback in the main Canadian Rockies, yet they observed American Elk only 12 
times or once every 31 party-days. Other species, such as Bighorn Sheep (Ovis cl/I/ademis) wilh 69 sightings, were 
observed more frequently. but there is no evidence in first-person accounts that game was hislorically abundant, or that ca. 
1790-1880 ungulate populations were resource (food) limited, as is presently the case. Instead, we suggest that ungulute 
numbers 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 ecosystem that existed before European arrival, as others have 
proposed, then much of the Canadian Rockies today lack ecological integrity. 

Key Words: Ecological integrity, historical conditions, Banff National Park, Canadian Rockies, American Elk, Cervus 
e/aphus, Bison, Bison bison, native people. 

According to legislative directives, Canada is to 
manage her national parks "so as to leave them 
unimpaired for ... future generations [and] ... eco
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 
thousand years. For as Aldo Leopold noted, "if we 
are serious about restoring [or maintaining] ecosys
tem health and ecological integrity, then we must 
know what the land was like to begin with" 
(Covington and Moore 1994: 45). 

Aspen (Populus tremuloides), American Elk 
(hereafter "Elk") (Cervus elaphus), Wolves (Canis 
lupus), fire, and humans were selected as key indi
cators because they affect both ecosystem structure 
and function, and because they represent the 
species and processes 1110st susceptible to change 
during the period of European influence (Woodley 
1993; Woodley et al. 1993). Parks Canada then 
developed a simplified model linking these ele
ments in the Canadian Rockies (Kay and White 
1995). The species and linkages in the model all 
have value as indicators of ecological integrity 
(Kay 1991 a, 1991 b; 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
dances 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, 1995a, 1997b. I997c, 1998; Kay 
et al. 1994*; Kay and White 19<,)5; White el al. 
1998). Here, we report the results of our historical 
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 early 1800s (e.g., Byrne 1968; Nelson 
1969a, 1969b, 1970; Nelson et al. 1972). With selec
tive 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 hypotheses. 
To overcome such bias, we systematically recorded 
all observations of ungulates and other large mam
mals found in first-person historical accounts of 
exploration in the Canadian Rockies from 1792 to 
1873. This included EI k, Bison (Bisoll bisull), deer
both Mule (Odocoilells IiellliOlllls) and White-tailed 
(0. virg ill illllIlS) , Moose (;\/ces alces), Bighorn Sheep 
(Ovis canadensis), Mountain Goat (Oreamnos ameri
canlls), Caribou (Ra/lgijer /arandus), Grizzly Bear 
(Ursus arc/os), Black Bear (Ursus americanus), 
Wolf, and Mountain Lion or Cougar (Felis collc%r). 
We then tabulated those data in three ways (Kay 
1990, 1995b; Kay and White 1995). 

First, game observed. We listed the explorer, the 
date of his trip, the length of his trip, the size of the 
party, and the number of occasions on which the 
observer actually saw large game animals. If he 
reported seeing one animal, that was recorded as a 
single observation, and if he reported seeing ~ 1 ani
mal at one time, that was also recorded as a single 
observation. If an explorer reported killing ~ 1 ani
mal of a particular species at one time, that was 
recorded as one sighting. 

Second, game sign encountered or referenced. We 
listed the number of occasions on which specific ani
mal sign, usually tracks, was seen or referenced. For 
instance, if 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 a single reference to each of 
those species. Included in these counts are any refer
ences to hearing specific animals, such as Wolves 
howling or Mountain Lions screaming, as well as 
references to Native American artifacts. If explorers, 
upon meeting Native Americans, noted that those 
people had specific animal skins, each of those 
observations was recorded as a single reference to 
that species. We also listed the number of occasions 
on which Native Americans were seen or their sign, 
footprints, trails, and such were referenced. In addi
tion, we included the number of references made by 
each party to a lack of food or lack of game. Acts 
such as shooting a horse for food were each consid
ered a single reference to a food shortage. 

Third, game killed. We listed the number of ungu
lates each explorer reported as having killed. In near
ly every instance, early travelers recorded the exact 
number of animals that they shot. At the time, 
explorers were free to kill any animals that they 
encountered. In fact, most expeditions were on the 
constant lookout for game as they were, or at least 
attempting to, live off the land. 

We used only first-person journals penned at the 
time of the event or edited versions written soon 
afterwards because later narrati ve accounts are less 
accurate (MacLaren 1984, 1985, 1994a, 1994b, 

1994c; White 1991: 613-632; Shaw and Lee 1997). 
Even "the humblest narrative is always more than a 
chronological series of events" (McCullagh 
1987:30). The ideological implications of most nar
rative historical accounts are "no different frol11 
those of the narrative form in fiction" because narra
tives are always influenced by prevailing cultural 
myths (Galloway 1991: 454; Cronon J992; Pratt 
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 between different 
environments within the Canadian Rockies, we 
focused upon 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 identified 
with different biogeoclimatic 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. Four Canadian 
National Parks are found in the Rocky Mountain 
Cordillera. Banff (Canada's oldest, established in 
1885), Yoho (established 1886), Kootenay (estab
lished 1920), and Jasper (established 1907). The 
Columbia Valley is bounded on the east by the Main 
and Western Ranges of the Rocky Mountains and on 
the west by the Purcell and Selkirk Ranges of British 
Columbia. The Canoe, Columbia, and Kootenay 
Rivers drain the Columbia Valley. For each region, 
we developed three historical wildlife sighting tables 
for a total of nine tables. 

Known first-person records begin in 1792 and 
include: (I) Peter Fidler (1991) - 1792-1793; (2) 
David Thompson (1800-1812*) (Coues 1965; 
Belyea 1994) - 1800-1812; (3) Alexander Henry 
(Coues 1965) - 1811; (4) Gabriel Franchere (1969) 
- 1814; (5) George Simpson (Merk 1931) 
1824-1825; (6) David Douglas (1959) - 1827; (7) 
Edward Ermatinger (1912) - 1828; (8) George 
Simpson (1841 *) - 1841; (9) Henry WaITe (1845*) 
- 1845; (10) James Hector (Spry 1968) 
1858-1859; (11) John Palliser (Spry 1968) - 1858; 
(12) James Carnegie (Southesk 1969) - 1859; (13) 
W. B. Cheadle (1971) (Milton 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 and Pass), 
though, were not used because few wildlife observa
tions and virtually no kills were made by people uti
lizing this route after 1828. By then, the Athabasca 
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Columbia River. In addition, journals kept by resi
dents or visitors at Jasper House (e.g., Michel Klyne 
1828-1831, Paul Kane 1847, R. M. Rylatt 1872
1873) (Hudson's Bay Company 1828-1831 *; Kane 
1968; Rylatt 1991), and Kootenay House (David 
Thompson 1807-1808) (Coues 1965; Belyea 1994), 
were not included in our tabular summaries, because 
static observations differ in nature from those made 
by mobile parties (Kay et al. 1994*). 

Results 
Early explorers visited most parts of the Canadian 

Rockies although their travels were generally con
fined to major river drainages and established moun
tain passes (Figure I). David Thompson first crossed 
the Canadian Rockies in r807 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 Athabasca 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 ever built in Banff, 
Yoho, or Kootenay. 

Only after the Peigan shifted their trade south to 
American posts on the Missouri River, and then lost 
their warriors to repeated 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 to have traveled Banff's Bow 
Valley did so only in 1841, and the area comprising 
Banff, Kootenay, and Yoho National Parks was not 
fully explored until Dr. James Hector of the Palliser 
Expedition arrived in 1858. By then, the fur trade 
was effectively 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 (Patton in press). 

Alberta Foothills 
Explorers recorded 29 trips in the Alberta 

Foothills region, traveling a total of 212 days 
between 1792 and 1863 (Table I). Bison were the 
most commonly observed ungulate with 35 sight

, ings. Deer were second at 32+ sightings, while Elk 
I, 

were third at 18. Thus, Bison were reported once 
!, 

every 6.1 party-days, deer once every 6.6 days, and 
Elk once every I 1.8 days. 

Explorers of the Foothills region did not make fre
quent reference to animal sign (Table 2). This may 
be because Bison, Elk, and deer were apparently 
being seen and killed at a far greater frequency than 
in the Rocky Mountains or Columbia Valley. 
Nevertheless, sign of Bison and Moose were each 
recorded on four occasions and Wolf twice. Bear 
sign of undetermined species was noted twice and 
Grizzly Bear sign once. 

Data on the total number of animals killed by 
explorers in the Foothills (Table 3) follow the same 
pattern as wildlife sightings (Table I). 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 every 8.8 days, and Elk once every I 1.1 
days. Nine Moose, five Bighorn Sheep, one Grizzly, 
and one Black Bear were also taken. 

Rocky Mountains 
Between 1792 and 1872, 26 expeditions spent a 

total of 369 days traveling in the Rocky Mountains. 
Bighorn Sheep were the most frequently observed 
large animal with 69 sightings, while Bison were 
observed on 39 occasions, Moose 27, and Mountain 
Goat 23 (Table 4). As for American Elk, one of the 
most numerous and frequently seen ungulates in the 
Rockies today, only 12 observations are recorded by 
early explorers. This is a figure equal to the total 
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, Caribou 
4, Wolf 3, and Cougar 2. 

Elk sign was observed on only II occasions, near
ly equal to Moose at 10 (Table 5). Bison sign was 
recorded on 19 occasions and Bighorn Sheep on 12. 
Although Bighorn Sheep were by far the most fre
quently seen and killed ungulate in the Rocky 
Mountains, their sign was seldom recorded. As 
bighorns were usually not tracked like other ungu
lates, it is understandable why sign of these animals 
would not be mentioned as frequently as one might 
otherwise expect. 

The most revealing statistics on the relative abun
dance of ungulates in the Rocky Mountains, howev
er, are found in the record of animals actually killed 
(Table 6). As previously indicated, Bighorn Sheep 
lead the tally with 113 animals. Bison were second 
with 34 kills, followed by Moose at 26, and 
Mountain Goat at 17. Elk placed a distant fifth with 
only 9 animals killed. Thus, one Bighorn Sheep was 
killed every 3.3 party-days, a Bison once every 10.8 
days, a Moose once every 14.1 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: 2 hunters were sent out 
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in search of food, and that much of the hunting took 
place in montane valleys where Elk are now the 
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 ..1 Rocky Mountains included six deer (both Mule and 
White-tailed), five Wolves, four Caribou, two Black 
Bear, and one Grizzly. 

Early 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 I969a, I969b, 1970; Nelson et 
al. 1972). Moreover, of the wildlife sightings and 
kills reported, a large percentage occurred in one 
area - Kootenay Plains on the North Saskatchewan 
River. Compared to the rest of the main Canadian 
Rockies, early explorers reported killing Elk 5.2 
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were not reported, o 

Number of unrolat~tmdother llU'll:e animals k1lled 
Bighorn Grtuly Black 

O~r Date Elk Blaon Deer Goat Sheep M<X:lee Cartbou Wolf Cougar ee.r ee.r Bear1 Reference 

1. Peter Fidler A12/30-1/2 1792-93	 FIdler 1991: 42·54 > 
2. Davld Thompson	 -< 

a. 10/11-10114 1800	 Thompson 1800 
'l:I

b. 11129·1211 1800 4	 Thompson 1800 
c. 616·6/11 1801 6 3	 Dempsey 1965:3·6 

> 
j 

d. 5/10-5/16 1807 2 4	 Thompson 1807 c5 
e. 6/24·6/26 1800 1	 Thompson 1808 z 
f. 10/4-10/20 1800 10 8	 Thompson 1808 > g. 6122·6/23 1809 1	 Thompson 1809 z 
h. 7/22·7130 1809 1 2	 Thompson 1809 o 
I. 6/20-6/22 1810 2 1	 Thompson 1810 

~ J. 10/29·12/29 1810 3 18 2	 Thompson 1810 :I: 
k. 5/14·5/16 1812	 Thompson 1812 =i 

3. Alexander Henry	 m 
a. 2/3·2/4 1811	 Couea 1965: 676·678 
b. 2/12·2113 1811	 Couea 1965: 698·699 ::r: 

(/)
4.	 Gabriel P'ranch~  

5/25·5/28 1814 d2	 Franch~re  1969: 163·165 
5. George Simpson	 ;;:l 

a. 4/28-4129 1825	 Merk 1931:148 (') 

>
b. 7/31·8/1 1841	 Simpson 1841 r 

6.	 Davld Doug1aa 
5/5·511 1827 Douglaa 1959: 262·263 ~ 

7.	 Edward Ermattnger r 
9/23-10/1 1828 Errnatlnger 1912: 106·108 r 

o 
8. James Hector ma. 8/6·817 1858	 Spry 1968: 287·289 

b. 9/28·10/2 1858	 Spry 1968: 336-337 o 
Spry 1968: 354·357 w c. 12110·12/14 1858 2 1+2	 

(/) 

Spry 1968: 334·368 m 
1859 Spry 1968: 382·384 

d. 1/21·1/30 1859	 ;:0 
e. 2/20·2/2.5	 <

Spry 1968: 433·43!Sf. 8/15·8/16 1859	 
-l
>

9.	 John Pallieer
 
8/10-8/17 1858 2 Z


Spry 1968: 264·268 o 
10. James Carnegie (/)
 

Southesk 1969: 175·190
a. 8/2.5·9/1 1859 
Southesk 1969: 254-264b.l0/l·l0/5 1859	 17 

11. W.B. Cheadle 
Cheed1e 1971: 153·1606/17·6128 1863 

Total	 1792·1863 19 43 24+ 5 9 

ISpecies not reported in original journals.	 'JI 
0\ 

2Hector stated that "Virginian deer is very abundant in this district..." and ..... there is one killed nearly every day by some of us."	 -...J 



TABLE 4. ROCKY MOUNTAINS: PART I - ANIMALS OBSERVED. Historical evidence relating to the distribution and abundance of ungulates in the 
Rocky Mountain region from 1792 to 1863. Number of occasions on which large animals were reported to have been seen by early explorers. To make the 
table more readable, dashes were used instead of zeros for species that were not reported. 

'See Table 6 for citations. 
2Species not reported in original journals. 
JThompson referred to sheep as goats, so it is likely that "three Mountain Goats" killed were sheep. After 1807, however, he referred to thest: animals by 

1792-1872 

Size of 
~  Elk 

2 
1 

5 

2 

62 

2 

2 

34 

3 

2 

3 

5 

2 

14 

27 

2 
2 

2 

2 

1 3 

3 
2 
1 
3 
3 

10 

10 
4 
6 

16 

69 

2 

2 

5 

4 
1 
3 

237 

2 

2 

3 

NumbeLOf unrolates Md other lane MIma1s obeerved 

5 
2 
3 
1 
3 
1 

8 

1 
13 

39 

Bighorn Grluly BlllCk 
BLson Deer Goe.t Sheep Moose Car1bou Wolf ~ugar Bear Bear Beat! 

2 
2 

2 

3 

12 

11 

49 

16 

9 

5 
4 
9 

43+ 

6 

4+ 
4 

8 

10 

12 
12+ 
12+ 

11 
9+ 
6+ 
6+ 
6+ 
6+ 

8·11 
13 
3 

Vftl1ed 

14 
10 

8 

19 

13 

10 
7 
6 

7 

10 

3 
45 

5 
9 

12 
11 

3 
21 

8 

8 

29 

48 
20 
31 

11 

369 

TrlpLength 
(days) 

1792-93 

Date 

1827 

1871 
187'.2 

1801 
1807 
1808 
1808 
1809 
1809 
1810 
1810·11 
1812 

1845 

1858 
1859 
1859 

1811 

1814 

1824 
1825 
1841 

1828 

1858 

1859 

1863 

Obsem:r' 

I. Peter Fl<lIer 
12/31·1/1 

2. David Thompson 
a. 6/12·6/14 
b. 5/17-6/30 
c. 6/18-6/23 
d. 10/21·10/31 
e. 6/10-6/21 
f. 7/31·8/13 
g. 6/17-6·19 
h. 12/30·1/19 
I. 5/6·5/13 

3. Alexander Henry 
2/5·2/12 

4. Gabriel Franch~re  

5/12·5/24 
5. George Simpson 

a. 10/10·10/19 
b. 4/22-4/28 
c. 8/2·8/7 

6. David Douglas 
4/28-5/5 

7. Edward Ermatlnger 
9/23·10/1 

8. Henry J. Warre 
7/24·7/30 

9. Jame:tl Hector 
a. 8/11·9/27 
b. 1/31·2/19 
c. 8/17·9/16 

10. John Pal1Iaer 
8/18·8/28 

11. James Carnegte 
9/2·9/30 

12. W.B. Cheadle 
6/29·7/17 

13. Walter Moberly 
a. 10/10-10/23 
b. 8/28·9/6 

Total 

their correct names. 
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TABLE 5. ROCKY MOUNTAINS: PART II - ANIMAL SIGN. Historical evidence relating to the distribution ancl abundance of ungulates in the 
Rocky Mountain region from 1792 to 1863. Number of occasions on which animal sign was reported to have been seen, heard or referenced by emIl' 
explorers. To make the table more readable, dashes were used instead of zeros for species that were not reponed. 

_____~lLm~  9LOCC&fllo", on which animAl .1"" WM .een. h""rrl cor ""f~"..noffi 

-~@g0'1 0 (Jq .., 

- a. o' 0 a. <-'::l ....., 
'" 0 (/l'< c ~  

en -: ~  X_.? :J '"0 

~ 

-.l __ 

~ ::: 
~ ::: 

c
()_.
0 ~ 

_ 

tv 
o 
o 
o 



'tttJleo l:.t 39 23	 ~ @ CT ~ 7 69 27 4 3 2 6 5 ~ 3 ~ @
 
'See Table 6 for citations. ~~. - m
..,::l::T_ 
2Species not reported in original journals. l» (I) C1l ;>;" < n CT (I) (I) c 

n C1l "0 C1l3Thompson referred to sheep as goats, so it is likely that "three Mountain Goats" killed were sheep. After 1807, however, he referred to these animals by 0::T C1l Q:their correct names. C	 -'[:'0 
~ 	 5- ~ 3 .p,. 

~'~~--"'--""~:;-~-•• -.--:;;---;:;.~  -0 .~"'-'"  _ '-~"" _'\'0,.•• ......-..., ,..-.__:~  :'" ;_~.:.".H ' "'!" ..• ~.,  .'.. l "'••• ~'.  

TABLE 5. ROCKY MOUNTAINS: PART II - ANIMAL SIGN. Historical evidence relating to the distribution and abundance of ungulates in the	 -C1l@~  \) tv 
O\@(]Q.., ....,~Rocky Mountain region from 1792 to 1863. Number of occasions on which animal sign was reported to have been seen, heard or referenced by early	 o C 
-	 Q. o' 0 ::T '= 

explorers. To make the table more readable, dashes were used instead of zeros for species that were not reported.	 o.~'::l...,C1l 21 o 
~g(l)C1ln~ 
(I)	 .., l» )< 0 I::> 

Nwn!ler of oceaalons on ..bleb anlmB! olin ..ou oem. bend or refmnced _. E;; E;;] t: ~  
Number of :cn~~3~
oe<:ealona on ::T 0 N :::. 0" ~  

...hIeh Natt,.". C1l...., C1l 0_·'<: 
were seen or o	 Q.::l ~  

sign obeem:d	 Referen~  to ""'::l _. (I) -< ~ 

@-<::l~l» __ 7'Bighorn	 GrlUly Black or rdmnced lack of game or ::l -::l-.-v
Obo=' Dale ED< Blaon Deer Goat Sheep Moooe Canbou Wolf Cougar Bear Bear Bea? S=I Sign lack offooc!	 n ::To.o~ > 

::T _. '<" -< 
• (I) C1l ~ 

1. Peter FIdler ...,"0(1»<'" '"'0 
12/31·1/1 17'92-93	 »::T~2~~~

2.	 DaVId Thompoon C1l _. 0. 0 0 (;) 
~ L (1/12·(1114 1801	 ~~,:<@a..~ ob. 5/17·(1/30 1807 1 2	 5 .., C1l .... z 

Ie. (1/18·(1/23 1808 1	 1 o' ~ 0 0. i:;C	 ::T C 0. __. 
d. 10/21·10/31 1808 2	 .., 0 .., l» ::T :::s > 
e. (1/10·(1/21 1809	 ::l (I) (I) '< C1l ....., z 
f. 7/31·8113 1809	 2 ::.~ c (I) ., v 
g. (1/17·(1·19 1810 (I) C1l .., 0 ;:t' ~
 

h.12/30-1/19 1810·11 3
 C1l	 g (i; ..., ~  ;::; <: 
:r:L 51(1·5/13 1812	 ~l»'<:r~:::- :::j 

2/5·2/12 1811 II 3 
3. A1e:xande:r Henry	 c - c C1l _ 

3	 sa ::l _ ::l m 
"Ol»n::Tc4. Gabr1ell'Tanch~re ::r:5/25·5/28 1814	 ~;;-~@3  

en	 Joooot) I ro I (/)5.	 ~rge  Simpson ...., 
L 10/10·10/19 1824 3 o 
b. 4/22-4/28 1825	 ;:;1 C1l C1l m n;- l» 
c. 8/2·817 1841 2 2	 3 <0.:;:0..,"0 n 

(I.	 DaVId Dougla.a C1l "-(]QC1l >..,	 g ~ c C1l ::l.4/28·5/5 1827	 r
'<nl»3 07. Edward !:rmattnger 
NC1ltn~30.  <:9/23·10/1 1828 WCl=rC-'c;l~8.	 Henry J. WIlITe r 

7/24-7/30 1845 o.(i;(tl~3~ o 
r9. James Hec10r ~	 ~ ~ ~ 3 :;' 

L 8/11·9/27 1858 3 2 2 2	 2 2 f/) n 0.~(]Q.	=0 C1l - _ r.:
b. 1/31·2119 1859	 1 
c. 8/17.9/1(1 1859 2 2 2	 3 ....,. ::l C1l 3 ::l o::T	 VI 0..., 

~10. John Pa11Iae:r 
C1l	 Q. '" ~  0 (/)

8/18-8/28 1858 2 l»	 <: _. tn 00 ;71 
1\. James Carnegie @'<§:S--g ;:; 

tn ......9/2·9130 1859	 2 3 < 
12. W.B. Cheadle	 '" -...J -.., ~  >~.  <:. ~  C1l ::l ....,

(1/29.7/17 1Bll3 2 ::l=-....,o.oo.
13. Wolter Moberly	 c~Og-~;;C1l  zs. 10/10-10/23 1871 3 2 4 2	 

(/)..,	 m..'" ~  ::l 5b. 8/28·9/11 1872 3 o	 - < ~ _. 
....,;o;"~~-<~  

Total 1792·1872 11	 19 (I 7 12 10 15 3 2 6 8 6 10 17 ~. ~ ~ o· (I) _. 

(]Q ~ ::l C1l ::l
;:::C1l~tr.C1l_ISee Table 6 for citations. 
_. CI'J ~ .-.. ;:::, 00 

2Species not reported in original journals.	 ::l C1l C1l"'" VI 
(]Q C1l ~ -' \f:J

3Simpson commented that, after crossing the Miette River, "The country...appears well stocked Wilh animals."	 tn ::l @ ~::l . 
~0"OC1l_....,  Vl4Moberly noted that all bison sign was old: "In bye gone years Ihese animals muSI have been plellliful here as I saw many of Iheir skulls & innumer·	 0\C1l::l~-...J::T::T 

able places they had hollowed out in the soft ground 10 lie in."	 @@7':-'(lCb ~  



TABLE 6. ROCKY MOUNTAINS: PART HI - ANIMALS KILLED. Historical evidence relating to the distribution and abundance of ungulates in the Rocky s:e: U1 

Mountain region from 1792 to 1863. Number of ungulates and other large animals reported to have been killed by early explorers. To make the table more readable, o 
-..l 

~§~dashes were used instead of zeros for species that were not reported. 
~ g. g,
C/l ::l 

Number of ullJNls.tes_Mdotherlarfe an1.rn8l8 killed 
til Cl '" 

Bighorn Ortuly Bleck	 ::l 0 3 
0. ~ 	 0

Obsc:rver	 Date Elk Blaon Dec' Goat Sheep Moose Caribou Wolf Cougar Bear Bear Bear1 Reference o ~ ::l 
&;-"(r.)
(1)1.	 Peter FIdler
 

12/30·1/2
 1792-93	 F1d1er 1991: 44·53 "'::Eto 
~.  0	 ciO'2. DaVId Thompson 

L 6/12·6/14 1801 3 2 Thompson 1801	 C§ :;; =
b. 5/17-8/30 1807 2 12 2 2 Thompson 1807	 o·-0... 

.....,../ ~	 ::l
1808 1 Thompson 1808
 

d.l0/21·10/31 1808 4 3 1 Thompson 1808 ::;o.CIJ
 
c. 6/18·6/23	 -::l 

e. 6/1 0-6/21 1809 2 3 14 Thompson 1809	 (r.) to::r' 
(1) -(1)

f. 7/31-8/13 1809 2 2	 Thompson 1809 
til ~ 	 (1)

g. 6/17-8/19 1810 1	 Thompson 1810 :::. ;.;- "0 --J
h. 12/30·1/19 1810-11 3 3 4	 Thompson 1810·11 ::r:3toN 
I.	 5/6·5/13 1812 4 Thompson 1812 til (1) • tTl 

-til3.	 A1elll1nder Heroy C/l ... s: () 
2/5·2/12 1811 8 7 Couea 1965: 679·698 ;l> 

~ (1)	 0 Z4. Oabrte1 Franch~re ...	 0 >
5/12·5/24 1814 Franchere 1969: 158·163	 (1) C/l o 

~ (1)5. George Simpson	 
(j;" 

;; 
10/10·10/19 1824 2 2	 Merk 1931: 29·36 N zL 

b. 4/22-4/28 1825 Merk 1931: 143·148	 o 
:D 

c.	 8/2·8/1 1841 Simpson 1841 r:;
tTlCIJC/l r__. (1)6.	 DaVId Doug1aa 

4/28·5/5 1827 2 Doug1aa 1959: 255-262 ;.;-(r.)  o 
.p..::lo.7. Edward Ermatlnger	 Z• 0	 0 

1828 3	 Ennatlnger1912: 108·110 ;l>10/1·10/10	 til ...... 3 -l8. Heroy J. Warre	 ::l 0. ... CP-(1)(1>7/24-7/30 1845 Warre 1845 ;>:)
tog] ;l>9. James HectDr r 

L 8/11·9/27 1858 2 20 13 Spry 1968: 289·335	 ~ ~ ~ CIi 
4 3	 Spry 1968: 3!l8-382 ... til Pb. 1/31·2/19 1859 3	 O C/l _ -l 

c. 8/17·9/16 1859 3 6 7 2 Spry 1968: 435·453	 ::l ::l ::l 
10.	 John Palllaer (') 0 ....

8/18-8/28 1858 2 2 Spry 1968: 269·279 0l(;::r'
0.(1) 

11. James Camegl.e ""0(')
9/2-9/30 1859 2 32 3	 Southesk 1969: 190-251 ;:f::l0

12.	 W.B. Che&dle o C/l	 C 
6/29-7/17 1863 2 10 Cheadle 1971: 160-181 ::l	 ;;<. 3 

13.	 Walter Moberly ..:<ocr'(') _. 
L 10/10·10/23 1871 Moberly 1871 

tTl (')	 til 
b.	 8/28·9/6 1872 4 Moberly 1872 _til <
 

;.;-~.  til
 

Total 1792·1872 9 34 6 17 113 26 4 5 2 ~.  g ~ 

C§~'< 

ISpecies not reported in original journals.	 (ti ~ ';:j < 
(') 0	 til o2Thompson referred to sheep as goats the previous autumn, so it is likely that "three Mountain Goats" killed were sheep. After 1807, however. he referred to these ani o 0 0
... C/l	 mals by their correct names.	 0.(1)(1> 
(1).p..oo'Hector wrote that the Jasper House factor baited and killed four Wolves with strychnine.	 0.. 7' +:

;::&s.o==+t"5d'!!i"" *....'1WI..~~  ~ ..~~~··~··r't'·('( 

O~ tv 
'"""r)~  0 
til (1) 0 
::l'" 0 
=c.
(1) 00 
;;; 



!!J :lb 4 5 ~~ <2 _.'"
ISpecies not reported in original journals. '" _.::l0 -

(T~ ~ ~ 

2Thompson referred to sheep as goats the previous autumn, so it is likely that "three Mountaill Goats" killed were sheep. After 1807, however, he referred to these ani
(") 0 '" o 

mals by their correct names. (ti 3:: ':l < 
3Hector wrote that the Jasper House factor baited and killed four Wolves with strychnine. o 0 0- :., V> 

0.. rt> rt> 
~.j:>.oo. ';-" ..,. 

o '" tvo-t'):=:::! 0 
'" rt>::l ., 00 

~ooV> _., 
g ~ 

'" 
TABLE 7. COLUMBIA VALLEY: PART I - ANIMALS OBSERVED. Historical evidence relating to the distribution and abundance of ungulates in the Columbia Valley V> 0

from 1807 to 1859. Number of occasions on which large animals were reponed to have been seen by early explorers. To make the table more readable, dashes were used ~'<  

=-'"
P> ...... 

instead of zeros for species that were not reponed. '< P> ~ 

V> 3 -<o rt> ,.. V> 

Number of un~lat~  and other large animals observed ~:r: >
v 

::rrt> 
Length ....,(") ::j., 
of tr1p Size of Bighorn Grtuly Black o 0 o3 ., z 

Observer1 Date (days) petty £1k Blaon Deer Goat Sheep Moose Car1bou Wolf Cougar Bear Bear ~  - ~ »::r::r 
rt> 0 z 

1. DaVid Thompson o 
a. 7/1·7/19 1807 19 9+ 1 8 o 

3"0e; ~ t::: V>b. 6/5·6/17 1806 13 6+ 1 1 J: - rt>::ro.c.ll/1·11/13 1806 13 6+ ~ 

o p> m
d. 4/27·6/9 1809 44 8+ 2 · 3 ....,

_"0 
e. 8/14-8/20 1809 7 8+ 1 1 ;:r:

::r=.: 
rt> rt> Ulf. 6/8-6/16 1810 9 8-11+ 

g. 4/17·5/14 1811 28 4 2 a 
::::::. 2 0"1:0rt> _h. 9/18-9/23 1811 6 8 · n 

::l rt> »rt> '" 
2. George Simpson 0 r 

V> rt> 
8/7-8/9 1841 3 12+ - .,'"(")'<., ~ 

~::o
r 

3. Henry J. Warre 0.. _. CJ 
<: C7/30-8/1 1845 3 16 - rt> "71::r., mrt> _. 

@ :::l o4. James Hector ....,- "'"9/17·10/2 ' 1859 16 9 Ulo 00 
., lJl en 
3 ~ Total 1807·1859 161 Varied 7 · 14 1 2 2 "< 
§; :r: 

o ~ 

'< rt> 

ISee Table 9 for citations. z~ ~ ._ (r.l Ul 
2Species not reponed in original journals. ::;(r.l

V> rt> 

'" ~ :::l rt> 
0..0.. 

:::l '" o ;:?.n (b 
0.."V> 

U1;'::r -.J _ 0..'" '" 
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TABLE 8. COLUMBIA VALLEY: PART II - ANIMAL SIGN. Historical evidence relating to the distribution and abundance of ungulates in the Columbia Valley from 1807 to 
1859. Number of occasions on which animal sign was reported to have been seen, heard or referenced by early explorers. To make the table more readable, dashes were used instead 
of zeros for species that were not reported. 

Number ofoccaslona on wh1~anJm_alsllZn~  seen. heard or referenced 
Number of 
oceulona on 
which NattYea 

O~1 

1. DaVId Thompson 
L 7/1·7/19 
b. t5/5·6/17 
c.11I1·11/13 
d. 4/27-6/9 
e. 8/14-8/20 
f. 6/8·6/16 
g. 4/17·5/14 
h. 9118·9/23 

2. George Simpson 
817-8/9 

3. Henry J. Warre 
7/30-8/1 

4. James Hector 
9/17·10/2 

Date 

1807 
1808 
1808 
1809 
1809 
1810 
1811 
1811 

1841 

1845 

1859 

Elk 

1 
2 

14 

BISon Deer 

2 

Goat 
Bighorn 
Sheep Moose 

3 

Caribou Wolf Cougar 
Grtzzly 
Bear 

Black 
Bear eear2 

2 

wereaeen or 
.Ign ob8em:d 
orrdrnnced . 
Seen Sign 

3 

Reference to 
lack of game or 
lack of food 

2 
1 
2 
1 

2 
1 

3 

....., 
::r: 
tTl 

n 
:J> 
Z 
:J> 
o 
:J> 
Z 

:E1 
tTl 
r o 

I 

Z 
:J>...., 
c: 
;0 
:J> 
C 
c.n...., 

Total 1807·1859 5 6 4 7 3 9 

ISee Table 9 for citations. 
2Species not reported in original journals. 
JAn exploration of the Canoe River following the Rocky Mountain Trench north 50 miles from the Big Bend of the Columbia River. Thompson wrote in his Narrative (Glover, page. 
324) that "Moose Deer and Beaver were plentiful" in this valley. 

4Hector indicated that this was old sign, writing that: "Elk or wapiti must at one time have been very numerous in this district, as we saw a great many antlers lying on the ground, 
and sometimes the Indians had piled them in heaps of 50 or 60 together... We have not seen a single track of elk yet in the valley, and but only a few of the smaller deer." 

< o 

.p. 
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TABLE 9. COLUMBIA VALLEY: PART III - ANIMALS KILLED. Historical evidence relating to the distribution and abundance of ungulates in the Columbia Valley from 1807 ~. 

to 1859. Number of ungulates and other large animals reported to have been killed by early explorers. To make the table more readable, dashes were used instead of zeros for species -< 
that were not reported. ." 

:P 
:jNumber of untulates and other lar~  animals k1l1ed 

Bighorn Grtuly Black zo 
Observer Date Elk Blaon Deer Goat Sheep MOO8e Caribou Wolf' Cougar Bear Bear Bear1 Reference > z 

o1. DaVid Thom?,on 
a. 7/1·7119 1807 1 · 7 · · · · · · · · · Thompson 1807 ::2 
b. 6/5·6/17 1808 1 · 1 · · · · · · · · Thompson 1806 :r: 
c.11/1·11113 1808 · . · · · · · Thompson 1806 :::j 

md. 4/27·6/9 1809 1 3 2 · · · 1 · · · · Thompson 1809 · 
e. 8/14·8/20 1809 1 · 1 · 3 · · · · · · Thompson 1809 J:· 
f. 6/8·6116 1810 · · · · · · · · Thompson 1810 VJ 

g. 4117·5114 1811 3 · 1 · · · · · · - · · White 1950: 139·165 o -l 

h. 9/18-9/23 1811 - · · · 1 · · - - · Thom?,on 1811 ;:0 

n 
2. George Simpson :P 

r' 
8/7·8/9 1841 . · Simpson 1841 · · · · · · ::2 

3. Henry J. Warre r' 
o 

7/30-811 1845 · · · · · · Warre 1845 C· · 
m 

4. James Hector o9/17·10/2 1859 . - - - 1 Spry 1968: 453-461 - · · · · w · 
VJ 
m 

Total 1807·1859 7 · 13 2 3 ;:0 

< 
> 

JSpecies not reported in original journals. -l 
(5 
Z 
VJ 

'.J1 
-..l 
W 
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none were from recent kills. References to a gener
al lack of 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 taken by David Thompson 
south of the mouth of the Blaeberry River between 
I~07 and I~II. Elk kills totaled seven, again all by 
David Thompson and his lIlen prior to 1~ 12. Thus, a 
deer was killed once every 12.4 days while an Elk 
was killed once every 23 days. Other recorded kills 
include 3 Bighorn Sheep, 2 Mountain Goats, I 
Moose, I Wolf, and I Black Bear. It should be noted 
that all Moose observations and kills were recorded 
in the Canoe Valley north of the Big Bend on the 
Columbia. 

During the fall and winter of 1807-1808, David 
Thompson (1800-1812*) established Kootenay 
House on Lake Windermere in the Columbia Valley. 
At first, Thompson and his party suffered near starva
tion, but by late autumn natives began arriving with 
Elk and deer to trade. Thompson's journal entries for 
the winter of 1808-1809 indicated a similar pattern, 
but then chronicled a shortage of game. Except for 
this brief period, Thompson generally reported a lack 
of food and a near absence of game in the Columbia 
Valley, as well as in other areas west of the 
Continental Divide (White 1950; Belyea 1994). 

Discussion 
Judging the Validity of Early Reports 

Most ecologists who have used written records to 
estimate the early abundance of wildlife have made 
little or no attempt to judge the validity of their his
torical source materials (e.g., Murie 1940; Byrne 
1968; Nelson 1969a, 1969b, 1970; GrueH 1973; 
Houston 1982; Schullery and Whittlesey 1992; 
Morgantini 1995). 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 
it?" They noted that "Too often the answer to the last 
questions is 'yes', simply because information is 
scarce and the statement is oLd [emphasis in origi.
nal]." Historians, however, have developed standard 
source-evaluation techniques that can be used to 
gauge the validity of historical statements regarding 
the [792-1872 distribution and abundance of ungu
lates in the Canadian Rockies (Rusco 1976; Price 
1980; Forman and Russell 1983; Black-Rogers 
1986). These include (I) first- or second-hand obser
vations and the credibility of the observer, (2) pur
pose or possible bias of the statements, (3) author's 
knowledge of the subject, and (4) context of the 
statement including negative information. 

(I) First- or second-hand observations. Did the 
author personally make the observation reported, or 
was it learned second- or third-hand? Was it written 

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 be within 
reason? 

As explained earlier, we relied primarily on first
person historical accounts, and to the best of our 
knowledge, other first-person journals of comparable 
quality arc not known to exist for the Canadian 
Rockies. There arc other narrative accounts of early 
exploration, but these were not included in our anal
ysis because historians have determined that narra
tive accounts are not as accurate as first-person jour
nals written at the time of the event (MacLaren 1984, 
1985, 1994a, 1994b, 1994c). White (1991: 618) 
noted that daily journals kept by early western trav
elers often differ from their later narrative accounts 
because the narratives were written to conform with 
accepted social myths. Unlike journals, which were 
usually written for personal use, narratives were 
written for publication and had to conform 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). During 
the 1800s, the myth 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 thereafter. Several, however, do con
tain some second-hand information relating to the 
early abundance of Elk and other ungulates. When 
Hector (Spry 1968) was camped near the head of the 
Pipestone River, for instance, he included a descrip
tion of how two years earlier one of his native 
hunters had killed Bison in that location. This and 
comparable accounts are clearly second-hand infor
mation and are not as reliable as if the writers had 
actually seen the animals themselves. 

Of the more than 20 historical accounts we sum
marized, all appear to have been written by credible 
observers, and none appear to have exaggerated what 
they saw or how many animals they found, except 
perhaps Simpson (see below). We did not encounter 
instances of wild exaggeration in these journals as 
has been reported in other studies (Kay 1990: 
277-278, 1995b). 

(2) Purpose or possible bias of the statement. "Did 
the author of the statement have a special interest or 
bias which may have colored the statement?" 
(Forman and Russell 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 
been published to this day, there appears to have 
been little reason for these people to have biased 
their chronicles as regards wildlife, though, other 
types of cultural biases are found in all European 
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accounts (Cronon 1992; Pratt 1992; Demeritt )994; reports fail to mention the presence of Elk or when 
Wishart 1997; Kearns 1998). Only George Simpson they indicate a general scarcity of game animals, no 
(184 I"; Merk 1931) may have had a reason to be clear conclusion can be made." Although positive 
overly optimistic about how much game his fur statements are preferable to silence, we submit that 
brigades could expect to find in the Canadian negative information can be just as important. We 
Rockies. He was in the business of promoting the fur also maintain that what people do not say is, at 
trade, and local food supplies were exceedingly times, even more important than what they record. 
important for they lowered costs and increased prof For instance, negative information avoids the prob
its. During the height of the fur trade, the Hudson's lems of exaggerations and misleading statements dis

~ Bay Company maintained posts on the Canadian cussed above (Price 1980). 
~ prairies whose primary purpose was to secure dried There are two ways to check the validity of the 
¥. meat and pemmican to provision posts farther north negative information contained in the historical 

and west where game was not abundant. source materials for the Canadian Rockies. First, if 
There is another source of bias in these journals, people recorded wildlife sightings or kills before 

however, which is much more difficult to address. entering the mountains, but not while they were in 
The procedures we used to compile our summary the Rockies, that strongly suggests they were careful 
tables assume that animals were seen, killed, and observers whose lack of record really means they 
recorded in proportion to their historical abundance. saw little game (Kay 1990, 1995b). This certainly is 
This mayor may not be an appropriate assumption. true of the journals used in this study. While David 
Rare animals or highly prized game animals, such as Thompson, for instance, recorded relatively little 
Elk, may have been recorded more consistently than game in the Rockies, his journals contain numerous 
common species. It is well known that people have a accounts regarding the abundance of game on the 
tendency to more frequently write down events Canadian prairies (Tyrrell 1916; Coues 1965). The 
which are of importance or interest to them (Rusco same is true of other explorers. Accounts of seeing 
1976). Thus, we suspect that a higher proportion of and killing game on the prairies were common but 
Elk sightings, sign, and kills were recorded by early those entries declined precipitously when parties 
visitors to the Canadian Rockies than were similar entered the mountains or passed into the Columbia 
data on other animals, because Elk were probably Valley (Thompson 1800-1812*). 

more important to them than were the smaller ungu Second, the majority of early journals exhibit the 

lates. There certainly is no indication that Elk would same general pattern. That their writers were 

have gone under-reported or unreported if they had removed in time and space, yet reported similar 
ungulate sighting and kill rates, would imply thatactually been encountered by early explorers 

(Keigley and Wagner 1998). those were valid patterns, not aberrant occurrences 
(Kay 1990, 1995b; Keigley and Wagner 1998). For(3)	 Author's knowledge of the subject. Although 
instance, Canada's early explorers generally reported few early explorers of the Canadian Rockies had any 
more Bison, Elk, and deer in the Foothills than in the formal zoological training, we assumed they could 
Rockies, and without exception, all parties who visittell the various ungulate species apart on sight. It 
ed Kootenay Plains reported more game there than at would, though, be more difficult to distinguish
 
any other place in the mountains.
 between their sign. Could early explorers, for 

instance, tell deer tracks from Bighorn Sheep tracks, Why Did Early Explorers See So Little Came? 
or Black Bear from Grizzly Bear tracks, or Wolf, At least six reasons, other than an out-right scarci
Coyote, and Mountain Lion tracks apart? There sim ty of animals, have been advanced to explain why 
ply is no way to tell. It would even be more difficult early explorers saw relatively little game and so few 
to identify animal calls, such as the howls of Wolves Elk in the Canadian Rockies. These include: (I) 
and Coyotes or the screams of Mountain Lions. Large, noisy parties chased all the game out of the 

(4) Negative information and the context of early country or drove the animals into hiding. in advancc 
statcments. When early explorers rcported lillic or no or thcir passing: (2) Gal11c in Slll11mCr was rrimarily 
game docs that mean they actually saw few animals, at higher elevations away from the most frequently 
or that they simply did not bother to write down a traveled routes. That is to say, people traveling 
description of all the animals which were seen? Is through winter ranges in summer would not be 
negative information data? Murie (1940: 2) contend expected to see game: (3) Hunting drove game away 
ed that "negative evidence must yield to positive evi from established trails and posts such as Jasper 
dence because failure to report game does not dis House; (4) It was more difficult to see and kill game 
prove its abundance," while Gruel! (1973: 10) in the heavily wooded mountains than on the plains 
claimed that "the failure to mention sightings of Elk where reports of game were common; (5) Fur 
in early reports was not in itself positive evidence brigades traveled fast and light and did not have time 
that they were not plentiful in the mountains." to hunt; and (6) Fire and disease decimated game 
Morgantini (1995*: 27) also argued that "when ... populations ca. 1850. 
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(I) Some early visitors to the Canadian Rockies 
suggested that their large, noisy parties scared off 
game before it could be seen. 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 011 the plains were larger 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 several sent out hunters 
ahead of their line of march. Most of those smaller 
groups were no more successful at seeing or killing 
game than were the larger parties (Thompson 
1800-1812*). Many hunters searched diligently for 
days yet saw and killed very little. Finally, although 
Elk are very sensitive to hunting disturbance associ
ated with motor vehicles and modem high-powered 
rifles (Lyon 1979a, 1979b, 1983; Edge et al. 1985a, 
1985b), there is little evidence that Elk simply hid 
from early explorers, or that if they had, they would 
have been successful. Besides, of the ungulate 
species found in the Canadian Rockies ca. 
1800-1870, Elk were one of the easiest to hunt 
(Frison 1991). That is to say, if Elk were as common 
in the past as they are today, there is no logical rea
son why early explorers would not have seen and 
killed a great many Elk (Keigley and Wagner 1998). 

(2) The argument that early explorers saw little 
game in the Canadian Rockies because all the ani
mals summered at higher elevations away from trav
eled routes is based on the assumption that even 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 
Elk summered on the valley floor. Since then, a sum
mering herd of 3000 to 4000 Elk has built up in that 
area (Boyce 1989). A summer Elk herd has also 
become established on the National Elk Refuge at 
even lower elevation in Wyoming's Jackson Hole 
(Boyce 1989). That herd would have continued to 
grow except Wyoming Game and Fish set special 
hunting seasons to eliminate 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. Several hundred Elk now summer on Mt. 
Everts, Brunsen Peak, and around Mammoth (Kay 
1990). In Montana, summering Elk herds have 
become established on several winter ranges owned 
by the Montana Department of Fish, Wildlife and 
Parks. Those herds would also have expanded 
beyond their present numbers, except that Montana 
set special hunting seasons to eliminate them 
because the state does not want Elk summering on 

its winter ranges (Kay 1990). The same is true in the 
Canadian Rockies. Today, several hundred Elk sum
mer in Banffs Bow Valley (Woods 1991; White et 
al. 1998), on the Ya Ha Tinda (Morgantini 1995*), 
and in Jasper's Athabasca Valley (Dekker 1985). 

In addition, Elk do not need to forage at higher 
elevations to meet their nutritional requirements. 
Lewis and Clark (1893), Maximillian (1966), and 
other early explorers repeatedly saw and killed large 
numbers of Elk on the Great Plains, as did Palliser 
(1969), David Thompson (Tyrrell 1916), and others 
on the Canadian prairies. In the hottest, driest part of 
Washington 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 occupies a grass-sagebrush 
(Artemisia 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 parties traveled through the 
Athabasca Valley in late fall or early winter when 
snow and cold temperatures would have forced 
ungulates onto low-elevation ranges, yet they still 
failed to observe any Elk. So even when early 
explorers traversed what are now major Elk winter
ing areas during winter, they did not report seeing 
the concentrations of animals that are common 
today. On many of these winter crossings, the 
explorers also complained of a lack of food, making 
it doubtful that they would have failed to report or 
somehow have overlooked Elk if the latter had been 
present in any numbers. Moreover as noted above, 
people who wintered at Jasper House killed few Elk 
or other animals and, in general, were short of food. 

(3) Some have suggested that early visitors to the 
'Canadian Rockies saw relatively little game because 
fur-trade associated hunting had killed off all the ani
mals or at least had driven them away from the most 
traveled routes. First, since explorers killed relatively 
few ungulates, other than Bighorn Sheep, it appears 
doubtful that this could have had a major influence 
on ungulate distribution or abundance. It is cIear, 
however, that David Thompson, the first 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 
establishment of posts, such as Jasper and Kootenay 
House, placed additional pressure 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 ungulates. 

Moreover, there was more ungulate winter range 
in the Canadian Rockies ca. 1800 than there is today 
due to a high frequency of low-intensity fires that 
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maintained open grassland communities at the 
expense of forests (Van Egmond 1990; Kay et a!. 
1994*; Kay and White 1995; White et a!. 1998). The 
frequent burning also enhanced forage production 
and quality (Bailey 1986). Therefore, if food was the 
only thing that limited herbivore numbers, ungulate 
populations ca. 1800 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 
each have supported around 10 000 ungulates and 
that on the Columbia perhaps another 100000. Since 
even the earliest explorers did not report anywhere 
near these numbers of animals, some factor other 
th:lO food must have limited those populations 
(White et a!. 1998). Thus, while fur-trade-induced 
hunting may have contributed to declining ungulate 
populations, there is no evidence that it alone killed 
off all the game and especially not Elk. Besides, 
there is no evidence that the fur trade had any signif
icant impact on Banffs 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 
is the one area in the mountains where all parties 
continued to report game throughout the 1800s. 

(4) It has also been postulated that early explorers 
reported more game on the plains than in the 
Canadian Rockies 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 easily seen from opposing 
hillsides or mountain tops, especially using binocu
lars or telescopes that were often carried by early 
explorers. Second, repeat photographs show that 
forests in the Canadian Rockies have both grown up 
and thickened up since the late 1800s due to modern 
fire suppression and the elimination of aboriginal 
burning (Kay 1995a; White et a!. 1998). In review
ing early photographs (Kay et al. 1994*; Kay and 
White 1995), one is struck by how open much of the 
country was when the Canadian Rockies were first 
explored, especially lower montane valleys where 
most parties traveled. Thus, animals hidden from 
view by dense forests would be a greater concern 
today than in the past (Andison 1998). It must also 
be remembered that early explorers traveled by foot 
or on horseback which allowed them ample opportu
nities 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 game. 

(5) 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 forced 
them to continue (Thompson 1800-1812*). After a 
section of country was known to hold little game, 
and therefore offered 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 even 
Fort Edmonton. Moreover, exploring parties did not 
report more game than faster traveling 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 is an interesting explanation for a supposed 
decline in ungulates (Morgantini 1995*: 25), there is 
no indication from Hector's account that, with the 
exception of Bison, numbers of animals were any 
lower than what travelers had found in the early part 
of the century. For instance, on 15 September 1858 
Hector descended the North Saskatchewan to 
Kootenay Plains where large numbers of Bighorn 
Sheep were seen, including "a flock 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 1858-1859, 
Bighorn Sheep appeared to have been every bit as 
numerous on Kootenay Plains as they were earlier in 
the 1800s, which does not support the hypothesis 
that some unknown disease ravaged game animals 
ca. 1850. Moreover, there is no evidence that dis
eases decimated ungulate populations anywhere in 
western North America ca. 1800-1870 (Kistner 
1982). Even if European-introduced livestock dis
eases, 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. 1993). Finally, burning of the 
forest would have created feeding areas and favored 
game populations, not contributed to their decline 
(Van Egmond 1990). 

Summary and Conclusions 
Despite the difficulties of dealing objectively with 

written historical materials, we believe that continu
ous-time analyses of early first-person journals 
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support the following general conclusions relating to 
the ca. 1800-1870 distribution and abundance of 
ungulates in the Canadian Rockies. 

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

(2) The earliest ex plorers who visited the 
Athabasca and North Saskatchewan Valleys general
ly saw and killed Bison, or at least observed 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 deer were more frequently 
observed ill the Foothills than in the main Rockies. 
There is evidence that Bison moved from the 
Canadian prairies to the Foothills and probably into 
the mountains, as well (Moodie and Ray 1976; 
Morgan 1980; Langemann 2000). 

(4) Within the mountains, game was more fre
quently seen and killed on Kootenay Plains than in 
any'other area. The reason for this is unclear, but the 
area may have been a tribal territory boundary or 
buffer zone (Millar 1915: 35) where native hunting 
was limited which, in turn, pernlitted higher ungulate 
densities (Hickerson 1965; Steffian 1991; Kay 1994, 
1997a, 1998; Martin and Swter 1999). Historical 
accounts indicate that no native group occupied 
Kootenay Plains ca. 1800~ 1840. After ca. 1850, the 
Stoney began visiting Kootenay Plains and they may 
have been responsible for killing-off the last of the 
Bison by ca. 1860. 

(5) The tirst explorers who visited an area in the 
Illountains usually reported more animals, and espe
cially Bison, than parties that followed. 

(6) Even the earliest game populations, however, 
were not what would have been expected if food had 
been the major factor limiting ungulate numbers. 
Except for a few flocks of more than 100 Bighorn 
Sheep, no one encountered large herds of game. The 
other possible limiting factors, carnivore predation 
and aboriginal hunting, are discussed elsewhere 
(Kay 1994, 1995a, I997a, 1997b, 1997c, 1998; Kay 
and White 1995; White et al. 1998). 

(7) The earliest explorers encountered few Native 
Americans or signs of native people. Despite a pres
ence in the Canadian Rockies dating back over 
10 000 years (Fedje et al. 1995), apparently there 
was little year-round or seasonal use of the moun
tains by aboriginal groups ca. 1800. This may have 
been the result of European disease epidemics that 
reduced native populations or it could have been 
caused by intertribal warfare (Dobyns 1983; Smith 
1984; Kidd 1986; Ramenofsky 1986; Campbell 
1990). While Peter Fidler noted that Peigan and 
Kootenay traded horses on the Oldman River during 

the winter of 1792-1793, David Thompson's jour
nals make it clear that during the early 1800s, the 
Peigan were keeping the Kootenay west of the 
Rockies by force of arms (Dempsey 1965; Belyea 
1994). Prior to expansion of Peigan influence during 
the 1700s, the Kootenay may have permanently 
occupied the main Canadian Rockies and even the 
Alberta Foothills (Smith 1984). 

(8) Later parties, however, generally observed 
more native peoples though encounter rates were 
still low. Apparently, various native groups moved 
into the Athabasca Valley to service the fur trade or 
to be ncar trading posts, such as Jasper House and La 
Rocque's Mountain House. Moreover, the Stoney 
moved into the Rockies from the north after the 
1837-1838 smallpox epidemic decimated the Peigan 
and other members of the Blackfoot confederation. 

(9) Hunting to supply fur-trade 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 area in 
1841, and because fur posts were never established 
in what is now Banff National Park, nor in Kootenay 
or Yoho. 

(0) Wolves and other predators were encountered 
in the Canadian Rockies, and they too preyed on 
ungulates. There are several accounts of Wolves 
attacking domestic horses during winter in the 
Athabasca Valley. 

(I 1) There is no evidence that Elk were common 
anywhere in the main Canadian Rockies or the 
Columbia Valley ca. 1800-1870. Even the earliest 
explorers, such as David Thompson, did not 
encounter large herds of Elk. Between 1792 and 
1872, 26 expeditions spent 369 party-days in the 
mountains, yet 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 
large herds of Elk occupied the Bow and Athabasca 
Valleys until the mid-1900s. The idea that the 
Canadian Rockies originally teemed with ungulates 
or that those populations were resource limited 
(Woods 1991) is not supported by historical data. 

Management Implications 
The unbrowsed condition of vegetation in the ear

liest historical photographs and aspen ecology data 
also suggest that Elk populations were low ca. 1800
1870, while archaeological ev idence suggests that 
ungulates were also rare in pre-Columbian times 
(Kay 1990, 1997b, 1997c; Kay and Wagner 1994; 
Kay et al. 1994*; Kay and White 1995). This raises 
the question of what limited ungulate communities 
in the past. As discussed elsewhere, we believe that a 
combination of carnivore predation and native hunt
ing once kept ungulate numbers low except where 
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prey had refugia, such as on the prairies (Kay 1994, 
1995a, 1995b, 1996, 1997a, 1998; White et al. 
1998). Thus, the dramatic impact Elk are having on 
plant and animal communities in Banff, Yoho, 
Kootenay, and Jasper National Parks is not within 
the range of historical variability (Kay 1997c). If we 
measure present ecological integrity by the state and 
processes of the ecosystem that existed before 
European arrival, as others have proposed (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 North America, most national parks, 
wilderness areas, 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, determined the structure of entire 
plant and animal communities, that is a completely 
different situation than letting nature take its course 
today (Wagner and Kay 1993; Kay 1995a; Wagner 
et al. 1995). Moreover, Canada, like many countries, 
has chosen to use her national parks as baseline ref
erence areas from which to judge the health of other, 
more exploited ecosystems (Henry et al. 1995). But 
again, what is natural? If ecological conditions in 
Canada's national parks are changing due to reduced 
predation on ungulates and lack of aboriginal burn
ing, as we have argued (Kay and White 1995; White 
et al. 1998), then are those parks the proper standard 
with which to measure ecosystem health and ecolog
ical integrity in the other areas? 

Clearly, the only hope in answering these and sim
ilar questions rests with studies that focus on histori
cal ecology and how ecosystem states and processes 
have changed over time (Wagner et al. 1995; White 
et al. 1998). Two things, though, are clear. Second
hand or narrati ve accounts should not 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
tulated by Dobyns (\ 983), Ramenofsky (1987), and 
Campbell (1990), then even the first European 
descriptions of the Canadian Rockies do not ade
quately convey the effect that much larger pre
Columbian aboriginal populations had on their envi
ronment (Geist 1996). That is to say, if Native 
Americans limited ungulate populations as has been 
proposed (Kay J994, 1995a, 1997a, 1998), and if 
smallpox decimated aboriginal populations 500 
years 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 archaeological record. Easily overexploited 
ungulates such as Elk and Moose first appear in 
archaeological sites in any numbers only 500 years 
ago (Yesner 1989; Frison 1991; Kay 1994, 1997a). 
Before then, native hunting was so intense and ungu
late populations so low, that few animals were actu
ally killed. Of over 60000 ungulate faunal remains 
unearthed at more than 300 archaeological sites in 
the U.S. and Canadian Rockies. only 3% were Elk 
and less than 1% were Moose (Kay 1994, 1997c, 
1998; Kay et al. 1994*). 

Acknowledgments 
This research was funded by Parks Canada and we 

thank that agency for its support. Fred Wagner, 
Stephen Woodley, Ian Pengelly, Mark Heathcott, 
and three anonymous reviewers read earlier versions 
of this manuscript and materially improved its con
tent. 

Documents Cited (marked with an asterisk * after 
date where cited in the text) 
Hudson's Bay Company. 1828-1831. Jasper House 

Journals 1828-1831. Unpublished manuscript journals 
on file with the Hudson's Bay Company Archives in the 
Provincial Archives of Manitoba, Winnipeg. B.94/all, 
B.94/a/2, B.94/a/3. 

Kay, C. E., B. Patton, and C. White, 1994. Assessment 
of long-term terrestrial ecosystem states and processes in 
Banff National Park and the Central Canadian Rockies. 
Resource Conservation, Parks Canada, Banff National 
Park, Banff. 405 pages. 

Kopjar, N. R. 1987. A study to analyze alternatives for 
wood bison management in Banff National Park. Report 
on file, Banff Warden Office, Banff National Park, 
Banff, Alberta. 143 pages. 

Moberly, W. 1872. Manuscript diary July 25, 187 I to 
January 21, 1872. Unpublished manuscript diary on file 
with the Provincial Archives of British Colunibia, 
Victoria, Brilish Columbia. 

Moberly, W, 1873. Manuscript diary April 19. 1872 to 
February 16. 1873. Unpublished manuscript diary on file 
with the Provincial Archives of British Columbia, 
Victoria, British Columbia. 

Morgantini, L. E. 1995. The Ya Ha Tinda: An ecological 
overview. Report on file Canadian Heritage, Parks 
Canada Alberta Regional Office, Calgary. Alherta. 110 
pages. 

Pickard, R., and H. D' Amour. 1987. Archaeological 
investigations at the national historic site of Jasper 
House. Report on file at Archaeological Research 
Library, Western Regional Office, Canadian Parks 
Service, Calgary, Alberta. 440 pages. 

Simpson, G. 1841. Manuscripl journals - 1841; D. 312. 
Unpublished manuscript journals on file with Hudson's 
Bay Company Archives in the Provincial Archives of 
Manitoba, Winnipeg, Manitoba. 

Thompson, D. 1800-1812. Unpublished manuscript jour
nals on file at the Provincial Archives of Ontario, 



580	 THE CANADIAN FIELD-NATURALIST Vol. 114 2000 

Toronto. Microfilm copy on file with Glenbow Museum, 
Calgary, Alberta. 

Warre, H. j. 1845. Unpublished manuscript journal. 
National Archives of Canada, Ottawa. MG 24, F71, 
Volume I: 1035~1053. 

Literature Cited 
Andison, D. W. 1998. Temporal patterns of age-class dis

tributions on foothills landscapes in Albcrta. Eeography 
21: 543-550. 

Bailey, A. W. 1986. Prescribed burning for range and 
wildlife management. University of Alberta Agriculture 
and Forestry Bulletin 9(3): 10-14. 

Belyea, B., Editor. 1994. Columbia journals: David 
Thompson. McGill-Queens University Press, Montreal, 
Quebec. 376 pages. 

Black-Rogers, M. 1986. Varieties of "starving": Seman
tics and survival in the subarctic fur trace, 1750-1850. 
Ethnohistory 33: 353-383. 

Boyce, M. S. 1989. The Jackson elk herd: Intensive 
wildlife management in North America. Cambridge Uni
versity Press, Cambridge, Massachusetts. 306 pages. 

Byrne, A. R. 1968. Man and landscape change in the 
Banff National Park area before 1911. Studies in Land 
Use History and Landscape Changes, National Park 
Series, Number I. University of Calgary, Calgary, 
Alberta. 173 pages. 

Campbell, S. K. 1990. Post Columbian cultural history in 
northern Columbia Plateau A.D. 1500-1900. Garland 
Publishing, Inc., New York, New York, 228 pages. 

Carbyn, L. N., S. M. Oosenbrug, and D. W. Anions. 
1993. Wolves, bison, and the dynamics related to the 
Peace-Athabasca Delta in Canada's Wood Buffalo 
National Park. University of Alberta, Edmonton, Alberta. 
Circumpolar Research Series 4. 270 pages. 

Cheadle, W. B. 1971. Cheadle's journal of a trip across 
Canada in 1862-1863. Edited by A. G. Doughty, and G. 
Lanctot. Graphic Publishers Limited, Ottawa, Ontario. 
Reprinted by M. G. Hurtig, Edmonton, Alberta. 311 
pages. 

Coues, E., Editor. 1965. New light on the early history of 
the greater northwest: The manuscript journals of 
A lexander Henry and David Thumpson 1799-1814. 
Reprinted by Ross and Haines, Minneapolis. Originally 
published by Francis P. Harper, New York, New York in 
1897.1027 pages. 

Covington, W. W., and M. M. Moore. 1994. South
western ponderosa forest structure: Changes since Euro
American settlement. Journal of Forestry 92: 39-47. 

Cronon, W. 1992. Nature, history, and narrative. Journal 
of American History 78: 1347-76. 

Dekker, D. 1985. Elk population fluctuations and their 
probable causes in the Snake Indian Valley of Jasper 
National Park: 1970-1985. Alberta Naturalist 15(2): 
49-54. 

Demeritt, D. 1994. Ecology, objectivity and critique in 
writings on natural and human societies. Journal of 
Historical Geography 20: 22-37. 

Dempsey, H. A., Editor. 1965. Thompson's journey to the 
Red Deer River. Alberta Historical Review 13(1): 1-8. 

Dobyns, H. F. 1983. Their numbers become thinned: 
Native American population dynamics in eastern North 
America. University of Tennessee Press, Knoxville, 
Tennessee. 378 pages. 

Douglas, D. 1959. Journal kept by David Douglas during 

his travels in North America, 1823-1827. Reprint in fac
simile by Antiquarian Press, New York, New York. 364 
pages. Originally published under the direction of the 
Royal Horticultural Society by William Wesley & Son, 
London in 1914. 

Edge, W. D., C. L. Marcum, and S. L. Olson. 1985a. Elk 
concentrations in areas closed to hunting. Pages 56-65 
in Proceedings of the 1984 Western States and Provinces 
Elk Workshop. Edmonton, Alberta. 

Edge, W. D., C. L. Marcum, and S. L. Olson. 19X5b. 
Effects of logging activities on home-rangc fidelity of 
elk. Journal of Wildlife Management 49: 741-744. 

Ermatinger, E. 1912. Edward Ermatinger's York Factory 
express journal: Being a record of journcys l11:.lde 
betwecn Fort Vancouver and Hudson Bay In lilc ycars 
1827-1828. Transactions of the Royal Society of Can
ada, Third Series 6(2): 67-132. 

Fedje, D. W., J. M. White, M. C. Wilson, D. E. Nelson, 
J. S. Vogel, and j. R. Southon. 1995. Vem1ilion Lakes 
Site: Adaptations and environments in the C:.lnadian 
Rockies during the latest Pleistocene and early Holo
cene. American Antiquity 60: 81-108. 

Fidler, P. 1991. A look at Peter Fidler's journal: Journal 
of a journey over land from Buckingham House to the 
Rocky Mountains in 1792 & 3. Edited by B. Haig. 
Historical Research Centre, Lcthbridge, Alberta. 99 
pages. 

Forman, R. T., and E. W. Russell. 1983. Evaluation of 
historical data. Ecological Society Bulletin 64: 5-7. 

Franchere, G. 1969. Journal of a voyage on the northwest 
coast of North America during the years 1811, 1812, 
1~l'3; and 1814. Edited by W. K. Lamb. The Champlain 
Society, Toronto, Ontario. Also published as Franchere, 
G. 1854. Narrative of a voyage to the northwest coast of 
America in the years 1811, 1812, 1813 anLl 1814. Ediled 
by R. G. Thwaites. Early Western Travels 1748-1 X46. 
Volume 6: 167-410. 1966 edition by AMS Press, New 
York, New York. 330 pages. 

Frison, G. C. 1991. Prehistoric hunters of the high plains. 
2nd edition. Academic Press. New York, New York. 532 
pages. 

Galloway, P. 1991. The archaeology of ethnohistorical 
narrative. Pages 453-469 in Columbian Consequences. 
Edited by D. H. Thomas. Smithsonian Institution Press, 
Washington, D.C. Volume 3.592 pages. 

Geist, V. 1996. Buffalo nation: History and legend of the 
North American bison. Voyageur Press, Stillwater, 
Minnesota. 166 pages. 

Gruell, G. E. 1973. An ecological evaluation of Big 
Game Ridge. U.S. Forest Service, Intermountain Region, 
Ogden, Utah. 62 pages. 

Henry, j. D., S. McCanny, and M. Raillard. 1995. The 
mandate for integrity: Ecological monitoring in the 
prairie and northern national parks of Canada. Pages 
141-153 i/1 Ecosystem moni toring and protected areas. 
Edited by T. B. Herman, S. Bondrup-Nielsen, J. H. M. 
Willison, and N. W. P. Munro. Science and Management 
of Protected Areas Association, Wolfville, Nova Scotia. 
590 pages. 

Hickerson,	 H. 1965. The Virginia deer and intertribal 
buffer zones in the upper Mississippi Valley. Pages 
43-65 in Man, culture and animals: The role of animals 
in human ecological adjustments. Edited by A. Leeds, 
and A. P. Vayda. American Association for the Advance
ment of Science Publication 78. 

,. 

". 

,.' 

Houston, 
Ecolog: 
York, ]\ 

Huggard, 
Nation: 
Zoolog: 

Kane, P. 
of Nort 
and Orc 
tory an, 
ton. [Or 
and Co. 

Kay, C. E. 
cal eva 
Ph.D. l: 
490 paf' 

Kay, C. E 
Americ 
Nature. 

Kay, C. E 
Implic 
Westen 

Kay, C. E 
torical , 
the YeJ 
and cor 
by L. D 
polar In 

Kay, C.E 
ecologi 
79-87 ; 
and en 
Willm~ 

Alberta 
Kay, C. E 

phy of 
141-16 

Kay, C. E 
95(5): 4 

Kay, C. I 
PoplIlu: 
Parks: 
Field-N 

Kay, C. E 
down ( 
Wildlif, 

Kay, C. E 
states a 
new pc 
manage 
protecl 
Wright 

Kay, C. E 
of wooe 
critical 
151-16' 
of the f 
Yellow, 
Nation 
NRYEl 

Kay, J. J 
framew, 
mental; 

Kay, J. J. 
alternal 

cliffgardner
Highlight

cliffgardner
Highlight

cliffgardner
Highlight

cliffgardner
Highlight

cliffgardner
Highlight

cliffgardner
Highlight

cliffgardner
Highlight

cliffgardner
Highlight

cliffgardner
Highlight

cliffgardner
Highlight



-- ------- -------

581 \/01.114 2000 KAY, PATION, AND WHITE: HISTORICAL WILDLIfE OBSERVATIONS 

27. Reprint in fac
l<. New York. 364 
~ direction of the 
n Wesley & Son, 

)Ison. 1985a. Elk 
ing. Pages 56-65 
ltes and Provinces 

,. Olson. 1985b. 
-range fidelity of 
): 741-744. 
er's York Factory 
. journeys made 
Bay in the years 
Society of Can-

In. D. E. Nelson, 
Vermilion Lakes 
in the Canadian 
and early Holo

. journal: Journal 
am House to the 
ted bv B. Haig. 
Ige. Alberta. 99 

3. Evaluation of 
tin 64: 5-7. 
on the northwest 
ars 18 I I, 1812, 
The Champlain 
~d as Franchere, 
'rth"'est coast of 
tnd 18 I4. I,diled 
cis 1748-1 46. 

.:VIS Press. New 

. the high pbins. 
New York. 532 

cthnohislorical 
Consequences. 

;lstitution Press, 

Id legend of the 
:ss. Stillwatcr, 

IUali\ln of Big 
'ullIain Region. 

lrd. 19lJ5. The 
litoring in the 
Canada. Pages 
lrotected areas. 
ielsen. J. H. M. 
'd Management 
~. Nova Scotia 

:lI1d intertrib31 
Valley. Pages 
role of animals 
{ b,' A. Leeds. 
r the Advance-

Houston, D. B. 1982. The northern Yellowstone elk: 
Ecology and management. MacMillan Publishing, New 
York, New York. 474 pages. 

Huggard, D.J. 1993. Prey selectivity of wolves in Banff 
National Park. 1. Prey Species. Canadian Journal of 
Zoology 71:130-139. 

Kane, P. 1968. Wanderings of an m1ist among the Indians 
of North America from Canada to Vancouver's Island 
and Oregon through the Hudson's Bay Company's terri
tory and back again. Reprinted by M. G. Hurtig, Edmon
ton. [Originally published in 1859 by Longman's, Green, 
and Co., London, United Kingdom. 455 pages]. 

Kay, C. E. 1990. Yellowstone's northern elk herd: A criti
cal evaluation of the "natural regulation" paradigm . 
PhD. disscl·tation, Ut3h State University, Logan, Utah. 
490 pages. 

Kay, C. E. 1994. Aboriginal Overkill: The role of Native 
Americans in structuring western ecosystems. Human 
Nature 5: 359-396. 

Kay, C. E. 1995a. Aboriginal overkill and native burning: 
Implications for modern ecosystem management. 
Western Journal of Applied Forestry 10: 121-126. 

Kay, C. E. 1995b. An alternative interpretation of the his
torical evidence relating to the abundance of wolves in 
the Yellowstone Ecosystem. Pages 77-84 in Ecology 
and conservation of wolves in a changing world. Edited 
by L. D. Carbyn, S. H. Fritts, and D. R. Seip. Circum
polar Institute, Edmonton, Alberta. 620 pages. 

Kay, C. E. 1996. Ecosystems then and now: A historical
ecological approach to ecosystem management. Pages 
79-87 ill Proceedings of the founh prairie conservation 
and endangered species workshop. Edited by W. D. 
Willms, and J. F. Dormaar. Provincial Museum of 
Alberta Natural History Occasional Paper 23. 377 pages. 

Kay, C. E. 1997a. Aboriginal overkill and the biogeogra
phy of moose in western North America. Alces 33: 
141-164. 

Kay, C. E. 1997b. Is aspen doomed? Journal of Forestry 
95(5): 4-11. 

Kay, C. E. 1997c. The condition and trend of aspen, 
Populus tremu{oides, in Kootenay and Yoho National 
Parks: Implications for ecological integrity. Canadian 
Field-Naturalist 1 I I: 607-616. 

Kay, C. E. 1998. Are ecosystems structured from the top
down or bottom-up? A new look at an old debate. 
Wildlife Society Bulletin 26: 484-498. 

Kay, C. E., and C. A. White. 1995. Long-term ecosystem 
states and processes in the Central Canadian Rockies: A 
new perspective on ecological integrity and ecosystem 
management. Pages 119-132 ill Sustainable society and 
protected areas. Edited by R. M. Linn. The George 
Wright Society, Hancock, Michigan. 300 pages. 

Kay, C. E., and F. H. Wagner. 1994. Historic condition 
of woody vegetation on Yellowstone's northern range: A 
critical test of the "natural regulation" paradigm. Pages 
151-169 in Plants and their environments - Proceeding 
of the first biennial scientific conference on the Greater 
Yellowstone Ecosystem. Edited by D. G. Despain. U.S. 
National Park Service Technical Report NPSI 
NRYELLlNRTR-93/XX. 347 pages. 

Kay, J. J. 1991a. A non-equilibrium thermodynamic 
framework for discussing ecosystem integrity. Environ
mental Management IS: 483-495. 

Kay, J.J. 1991b. The concept of ecological integrity, 
alternative theories of ecology, and implications for 

decision support indicators. Pages 23-58 in Economic, 
ecological and decision theories: Indicators of sustain
able development. Edited by Canadian Environmental 
Advisory Council. Canadian Environmental Advisory 
Council, Ottawa, Ontario. 121 pages. 

Kearns, G. 1998. The virtuous circle of facts and values 
in the new western history. Annals of the Association of 
American Geographers 88: 377-409. 

Keigley, R. B., and F. H. Wagner. 1998. What is "natu
ral?": Yellowstone elk population - a case study. 
Integrative Biology I: 133-148. 

Kidd, K. E. 1986. Blackfoot ethnography. Archaeology 
Survey of Alberta Manuscript Series 8. 2 I7 pages. 

Kistner, T. P. 1982. Disease and parasites. In Elk of North 
America: Ecology and Management. Edited by J. W. 
Thomas and D. E. Toweill. Stackpole Books, Harrisburg, 
Pennsylvania. 698 pages. 

Langemann, G. 2000. Stable carbon isotopic analysis of 
archaeological bison bone. Research Links 8( I): 4, 12. 

Lewis, M., and W. Clark. J893. The history of the Lewis 
and Clark expedition. Edited hy E. Coues. Originally 
published by Francis P. Harper, New York. Republished 
in 1964 by Dover Publications, New York, New York . 
1364 pages. 

Lyon, L. J. 1979a. Habitat effectiveness for elk as innu
enced by roads and cover. Journal of Forestry 77: 
658-660. 

Lyon, L. J. 1979b. Influences of logging and weather on 
elk distribution in western Montana. U.S. Forest Service 
Research Paper INT-236. I I pages. 

Lyon, L. J. 1983. Road density models describing habitat 
effectiveness for elk. Journal of Forestry 81: 592-595. 

McCorquodale, S. M. 1993. Winter foraging behavior of 
elk in the shrub-steppe of Washington. Journal of Wild
life Management 57: 881-890. 

McCorquodale, S. M., L. E. Eberhardt, and G. A. Sar
geant. 1989. Antler characteristics in a colonizing elk 
population. Journal of Wildlife Management 53: 
618-621. 

McCorquodale, S. M., L. L. Eberhardt, and L. E. 
Eberhardt. 1988. Dynamics of a colonizing elk popu
lation. Journal of Wildlife Managcment 52: 30t)-313. 

McCullagh, C.U. 1987. The truth of historical narratives. 
History and Theory (Beiheft) 26: 30-45. 

MacLaren, I. 1984. David Thompson's imaginative map
ping of the Canadian northwest 1784-1812. ARIEL: A 
Review of International English Literature 15: 89-106. 

MacLaren, I. 1985. Aesthetic mappings of the West by 
the Palliser and 1·lind survcy expeditions, I X57-1 X5t.J. 
Studies in Canadian Literature 10: 24-52. 

MacLaren, I. 1994a. The HBC's Arctic expedition 1836
1839: Dease's field notes as compared to Simpson's nar
rative. Pages 465-479 in The fur trade revisited. Editl'd 
hy 1. S. H. Brown, W. J. Eccles, and D. P. Heldman. 
Michigan State University Press, East Lansing, Michi
gan. 536 pages. 

MacLaren, I. 1994b. From exploration to publication: 
The evolution of a nineteenth-century Arctic narrative. 
Arctic 47: 43-53. 

MacLaren, I. 1994c. Explorers' and travellers' narra
tives: A peregrination through different editions. Fac
simile 12: 8-16. 

Martin, P. S., and C. R. Szuter. 1999. War zones and 
game sinks in Lewis and Clark's west. Conservation 
Biology 13: 36-45. 

cliffgardner
Highlight

cliffgardner
Highlight



582	 THE CANADIAN FIELD-NATURALIST Vol. 114 20G() 

" 

r ,.., . 

Maximillian, Prince of Weid. 1966. Travels in the Inter
ior of North America, 1832-1834. III Early western trav
els. Edited by R. G. Thwaites. Reprint of 1906 edition by 
AMS Press, New York. Volume 22: 1-393, Volume 23: 
1-305, Volume 24: 1-346, Volume 25: 81 plates. 

Merk, F., Editor. 1931. Fur trade and empire: George 
Simpson's journal - remarks connected with the fur 
trade in the course of a voyage from York Factory to 
FOIl George and back to York Factory I H24-25; togeth
er wilh accompanying documents. Harvard University 
Press. Camhridge. Massachusetts. 370 pages. 

Millar, W. N. 1915. Game preservation in the Rocky 
Mountains Forest Reserve. Canada Department of the 
Interior Fore~try Branch Bulletin 51. 69 pages. 

Milton, W. F., and W. B. Cheadle. 1865. The north-west 
passage by land. Cassell, Petter and Galpin, London. 
Reprinted by Coles Publishing, Toronto, Ontario in 
1970. 400 pages. 

Moodie, D. W., and A. J. Ray. 1976. Buffalo migrations 
in the Canadian plai ns. Plains Anthropology 21 (71): 
45-52. 

Morgan, R. G. 1980. Bison movement patterns on the 
Canadian plains: An ecological analysis. Plains Anthro
pology 25(88 part 1): 143-160. 

Murie, A. 1940. Ecology of the coyote in the Yellow
stone. National Park Service Fauna Series 4. 206 pages. 

Nelson, J. G. 1969a. Some observations on animals, land
scape, and man, in the Bow Valley Area: c. 1750-1885. 
Pages 219-237 ill Vegetation, soils, and wildlife. Edited 
by J. G. Nelson, and M. J. Chambers. Methuen, Toronto, 
Ontario. 

Nelson, J. G. 1969b. Land use history, landscape change 
and planning problems in Banff National Park. I.U.C.N. 
Bulletin 2( 10): 80-82. 

Nelson, J.G. 1970. Man and landscape change in Banff 
National Park: A national park problem in perspective. 
Pages 63-96 ill The Canadian parks in perspective. 
Edited hy J. G. Nelson. Harvest House, Montreal, Que
hec. 

Nelson, J. G., L. 1>. Cordes, and W. J. Masyk. 1972. The 
proposed plans for Banff National Park: Some criticisms 
and an alternative. Canadian Geographer 16(1): 29-49. 

PalJiser, J. 1969. Solitary rambles and adventures of a 
hunter in the prairies. Charles E. Tuttle Company. Rut
land, Vermont. 326 pages. 

Patton, B. In press. The Great Divide: The early explo
ration of the Canadian Rockies. Altitude Publishing, 
Banff, Alberta. 

Peck, V. R. 1980. The Muskwa-Liard elk herd: A histori
cal and economic perspective. Pages 57--66 in Proceed
ings of the western states elk workshop, Cranbrook, 
British Columbia. 

Peck, V. R. 1988. Response of elk and vegetation to pre
scribed fire, Tuchodi River area of northeastern British 
Columbia. M.S. thesis. University of Idaho, Moscow, 
Idaho. 206 pages. 

Peck, V" and J. M. Peck. 1991. Elk, Cervus elaphus, 
habitat use related to prescribed fire, Tuchodi River, 
British Columbia. Canadian Field-Naturalist 105: 
354-362. 

Pratt, M. L. 1992. Imperial eyes: Travel writing and tran
sculturation. Routledge, New York, New York. 257 
pages. 

Preston, W. 1997. Serpent in the garden: Environmental 
change in colonial California. California History 76: 
260-298. 

Price, B.J. 1980. The truth is not in accounts but in 
account books: On the epistemological status of history. 
Pages 155-180 i/l Beyond the myths of culture. Edited 
by E. B. Ross. Academic Press, New York, New York. 
422 pages. 

Ramenofsky, A. F. 1987. Vectors of death: The archaeol
ogy of European contact. University New Mexico Press. 
Albuquerque, New Mexico. 300 pages. 

Rusco, M. 1976. Fur trappcrs in Snake country: An cthno
historical approach to reccnt cnvironmcntal change. 
Pagcs 152-173 i/l Holoccnc cnvironmcnt change in thc 
Great Basin. Edited by R. Elston and P. Hcadrick. 
Nevada Archaeological Survey Research Paper 6. 394 
pages. 

Rylatt, R. M. 1991. Surveying the Canadian Pacific: 
Memoir of a railroad pioneer. University of Utah Press. 
Salt Lake City, Utah. 246 pages. 

Schullery, P. and L. Whittlesey. 1992. The documentary 
record of wolves and related wildlife species in the 
Yellowstone National Park area prior to 1882. Pages 1-3 
to 1-174 i/l Wolves for Yellowstone') A report to the 
United States Congress Volume IV: Rescarch and 
Analysis. Edited by J. D. Varley. and W. G. Brewster. 
National Park Service, Mammoth, Wyoming. 

Shaw, J. H., and M. Lee. 1997. Relative abundance of 
bison, elk, and pronghorn on the southern plains. Plains 
Anthropologist 42( 159): 163-172. 

Smith, A. H. 1984. Kutenai Indian subsistence and settle
ment patterns, northwest Montana. Technical Report. 
U.S. Army Corps of Engineers, Seattle, Washington. 
391 pages. 

Southesk, J. C. 1969. Saskatchewan and the Rocky 
Mountains: A diary and narrative of travel, sport, and 
adventure. during a journey through the Hudson's Bay 
Company's territories, in 1859 and 1860. Charles E. 
Tuttle Company, Rutland, Vermont. 448 pages. Re
printed by M. G. Hurtig, Edmonton, Alberta. [Originally 
published by Edmonston and Douglas, Edinburgh, 
United Kingdom in 1875). 

Spry, I. M., Editor. 1968. Thc papers of the Palliser 
Expedition 1857-1860. The Champlain Society, 
Toronto, Ontario. 694 pages. 

Steffian, A. F. 1991. Territorial stability as a factor in thc 
occurrence and perpetuation of inter-group buffer zones. 
Michigan Discussions in Anthropology Hunter-Gatherer 
Studies 10: 89-105. 

Tyrrell, J. B., Editor. 1916. David Thompson's narrative 
of his exploration in western America 1784-1812. The 
Champlain Society, Toronto, Ontario. 582 pages. 

Van Egmond, T. D. 1990. Forest succession and range 
conditions in elk winter habitat in Kootenay National 
Park. M.S. thesis, University of Manitoba, Winnipeg, 
Manitoba. 163 pages. 

Wagner, F. H., and C. E. Kay. 1993. "Natural" or 
"healthy" ecosystems: Are U.S. national parks providing 
them? Pages 257-270 in Humans as components of 
ecosystems. Edited by M. J. McDonnell and S. T. 
Pickett. Springer-Verlag, New York, New York. 364 
pages. 

Wagner, F. H., R. Foresta, R. B. Gill, D. R. McCullough, 
M. P. Pelton, W. F. Porter, and H. Salwasser. 1995. 
Wildlife policies in the U.S. national parks. ls1and 
Press, Washington, D.C. 242 pages. 

White,	 C. A., C. E. Olmsted, and C. E. Kay. 1998. 
Aspen, elk. and fire in (hc Rocky Moulllain national 

parks. 
449--4( 

White, ( 
Nursin 
restor: 
nation. 
annu,1 
Rcstol 
WalCI' 
C,ln"d 

White, ( 
rclalin 
Manta 
pages. 

White, ] 
own: 
Oklah. 

Wishart. 
tion. J 

Woodle~ 

cal illl 

i 

cliffgardner
Highlight

cliffgardner
Highlight

cliffgardner
Highlight



583 Vol. ] 14 2000 KAY, PATrON, AND WHITE: HISTOR1CAL WILDLIFE OnSERVATIONS 

1 accounts but in 
J status of history. 
of culture. Edited 
York, New York. 

ath: The archaeol
lew Mexico Press, 

'ountry: An ethno
'nmental change. 
lent change in the 
lnd P. Headrick. 
lrch Paper 6. 394 

anadian Pacific: 
ity of Utah Press. 

The documentary 
fe species in the 
) 1882. Pages 1-3 
) A report to the 
': Research and 
\Y. G. Brewster. 

·ming. 
ve abundance of 
ern plains. Plains 

tence and settle
echnical Report, 
:Ie. Washington. 

and the Rocky 
ravel. sport. and 
e� Hudson's Bay 
860. Charles E. 
-l48 pages. Re
)erta. [Originally 
.as, Edi n burgh, 

of the Palliser 
plain Society, 

IS a factor in the 
up buffer zones. 
Huntcr-Gatherer 

pson's narrati ve 
1784-1812. The 
~ pages. 
,sion and rangc 
llcnay N:tlional 

ba. Winnipcg. 

"Natura'" or 
parks providing 
;oll1poncnts 01" 
nell and S. T. 
lew York. 364 

:. McCullough, 
Iwasser. 1995. 
parks. Island 

.. Kay. 1998. 
lntain national 

parks of North America. Wildlife Society Bulletin 26: 
449-462. 

White, C. A., P. C. Paquet, and H. D. Purves. 1994. 
Nursing Humpty's syndrome: Bow Valley ecosystem 
restoration. Pages 31-44 in Ecological restoration of 
national parks: Proceedings of a symposium at the fourth 
annual conference of the Society for Ecological 
Restoration 10-14 August 1992, University of Waterloo, 
Waterloo, Ontario. Edited by N. Lopoukhine. Parks 
Canada, Ottawa, Ontario. 73 pages. 

White, C. M., Editor. 1950. David Thompson's journals 
relating to Montana and adjacent regions, 1808-1812. 
Montana State University Press, Missoula, Montana. 345 
pages. 

White, R. 1991. It's your misfortune and none of my 
own: A history of the American West. University of 
Oklahoma Press, Nonnan, Oklahoma. 644 pages. 

Wishart, D. 1997. The selectivity of historical presenta
tion. Journal of Historical Geography 23: 111-118. 

Woodley, S. J. 1993. Assessing and monitoring ecologi
cal integrity in parks and protected areas. Ph.D. disserta

tion, University of Waterloo, Waterloo, Ontario. 167 
pages. 

Woodley, S. J., J. Kay, and G. Francis, Editors. 1993. 
Ecological integrity and the management of ecosystems. 
St. Lucie Press, Del Ray Beach, Florida. 220 pages. 

Woodley, S. J., and J. Theberge. 1992. Monitoring for 
ecosystem integrity in Canadian national parks. Pages 
369-377 in Science and the management of protected 
areas. Edited by J. H. M. Willison, S. Bondrup-Nielsen, 
C. Drysdale, T. B. Herman, N. W. P. Munro, and T. L. 
Pollock. Elsevier, New York, New York. 548 pages. 

Woods, J. G. 1991. Ecology of a partially migratory elk 
population. Ph.D. dissertation, University of British 
Columbia, Vancouver, British Columbia. 149 pages. 

Yesner,� D. R. 1989. Moose hunters of the boreal forest') 
A re-examination of subsistence patterns in the western 
subarctic. Arctic 42: 97-108. 

Received 22 April 1999 
Accepted 8 May 2000 

cliffgardner
Highlight


