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THE RELATIONSHIP OF THE PEARY AND 

BARREN GROUND CARIBOU 

T. H. Manning 

Abstract 

This is primarily a taxonomic study of four caribou (Rangif er) populations, the Queen 
Elizabeth Islands, Banks Island, Dolphin and Union, and mainland. Skulls, skins, hooves, 
and antler velvet were used in the comparisons. Statistics are given for 19 skull measure­
ments, and the results of covariance analysis of 14 paired measurements. Two methods of 
covariance analysis were used. One ignores sex differences, the other segregates and corrects 
for them. The results proved similar; differences in detail are discussed. Clines, probably 
stepped between the populations considered, are demonstrated for pelage colour, size, and 
adjusted skull measurements. The forms arcticus and pearyi are considered conspecific; the 
Banks Island population is referred to the latter, the Dolphin and Union 'herd', more 
tentatively to the former. Historical records of the Dolphin and Union herd and its extinc­
tion as a migratory unit are summarized. 

Introduction 

WHILE studying the collections made on Banks Island in 1952 and 1953 
( !\/fanning and lvlacpherson, 19 5 8) it became apparent that the caribou 

taken by Dr. R. M. Anderson in 1915 and 1916 at Bernard Harbour averaged 
smaller than comparable specimens from other parts of the Canadian mainland 
and had other attributes which linked them with pearyi. The labels on two 
of the Bernard Harbour specimens stated that they were migrants from Victoria 
Island, and it is logical to assume that all belonged to the group which has now 
vanished but which used to summer on Victoria Island and cross Dolphin and 
Union Strait and Coronation Gulf to the mainland after freeze-up. This group 
I shall call the Dolphin and Union herd. As the taxonomic status of arcticus and 
pearyi was unsettled, and as the Banks Island population and the Dolphin and 
Union herd appeared to bridge the gap between these forms, it seemed advisable 
to expand the original study of the Banks Island specimens into a separate paper 
in which more emphasis could be placed on the extinct Dolphin and Union herd. 

The four main groups considered in detail are the Queen Elizabeth Islands 
population, the Bank Island population, the Dolphin and Union herd, and the 
mainland population. The Queen Elizabeth Islands population is split into five 
sub-groups: the Ellesmere, Axel Heiberg, Isachsen, Prince Patrick, and Melville 
populations. 

Within the resident mainland population are included all specimens of 
Rangif er arcticus taken east of Liverpool Bay other than those believed to 
belong to the Dolphin and Union herd. They were grouped together because 
of the small numbers available when the work was started and because they 
Yvere also the subject of a study by Dr. A. W. F. Banfield on the relationship 

5 
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of the barren ground and woodland forms1. It would not be surprising, how­
ever, if a good series from two or three well-separated areas showed statistical 
di.ff erences in some measurements. There may also be differences between 
those animals which migrate to the bush country and those which winter 
scattered across the northern barrens. 

The skulls of only one adult and one subadult have been seen from Victoria 
Island, and none from the islands lying between there and Baffin Island2 • A 
casual examination of the good series of Baffin Island specimens in the National 
Museum indicated that this population does not intergrade with pearyi and 
therefore did not need to be considered in the present paper. 

The relationship of tarandus, caribou, and arcticus is outside the scope of 
thi~ paper, and the specific name arcticus for the North American barren ground 
form is used without prejudice. 
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PREVIOUS KNOWLEDGE OF THE DOLPHIN AND UNION HERD 

Previous knowledge of the Dolphin and Union herd 
and other Victoria Island migrants 
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Rae, who explored the south coast of Victoria Island in the spring of 1851, 
was the first to record the caribou migration across Dolphin and Union Strait 
into southwestern Victoria Island. He (1852, p. 79) says, "All the land near 
the coast, from Cape Lady Franklin to Cape Baring, is so extremely barren, 
that, although many deer cross from the main, they do not remain near the 
shore, but make their way directly inland, too far for persons travelling as we 
were, and abundantly supplied with food, to follow them." A year and a 
half later members of Collinson's party who spent the winter of 1852-3 at 
Cambridge Bay saw evidence of an autumn migration from eastern Victoria 
Island across Dease Strait to Kent Peninsula ( Collinson, 1889, p. 244). In 
early October during a journey around the peninsula immediately east of 
Cambridge Bay C. T. Jago saw an estimated 1,500 caribou which had collected 
in large herds preparatory to crossing to the mainland as soon as the ice farmed 
over Dease Strait (p. 290). In the first week of November Collinson saw 
tracks of several hundred caribou near the Finlayson Islands, which are just 
west of Cambridge Bay (p. 290). During the next fifty years the Coronation 
Gulf region was seldom visited by travellers, and nothing more is heard of the 
Victoria Island caribou migration until the Stefansson-Anderson expedition of 
1908-12. 

Dates and places of migration to and from Victoria Island 

According to Jenness ( 192 2, p. 15), the first herds reached the mainland 
coast as early as the end of April, and the northward migration continued well 
into June, when the ice of Dolphin and Union Strait usually became too un­
stable for further crossing. However, Stefansson ( 1913a, p. 106) considered 
that the migration across Dolphin and Union Strait began about April 1 and 
was practically over by May 20. Anderson ( 1913b, p. 503) says it took place 
in April and May. Probably there was some variation from year to year. 
Johansen ( 1920, pp. 13 6-7) thought that caribou might occasionally cross 
Coronation Gulf as early as mid-1\tlarch, and Stefansson (1913a, p. 95) also 
mentions them crossing Dolphin and Union Strait in l\'1arch. Perhaps occa­
sional small bands moved to and fro throughout the winter. During the spring 
migration the caribou moved northward in numerous small groups which 
Stefansson ( 1913b, p. 204) says generally consisted of five to 12 caribou and 
(p. 277) never more than 40. O'Neill ( 1920, p. 37) says that the number 
in a herd was probably anywhere from five to 50, and Hoare ( 1920, p. 76) 
thought that the biggest band he had seen perhaps numbered 60. 

Jenness ( 1922, p. 15) says that the caribou mustered again on the south 
shore of Victoria Island in October, and crossed the straits between the end 
of that month and early December. However, on page 125 he indicates that 
the migration from the north side of Dolphin and Union Strait is usually over 
by November. In 1915 it certainly appears to have been over before November 
7 (Jenness, 1928, pp. 187-91). Hoare (1927, p. 36) says that the crossing 
usually took place in November, and Anderson ( 1913a, p. 6) and Stefansson 
( 1914, p. 41) that it occurred as soon as Dolphin and Union Strait and Coro­
nation Gulf were frozen. In 1910 this happened about November 8 to 10 
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(Anderson, 1913b, pp. 502-3). In 1911 the first band of migrating caribou 
from Victoria Island reached the Coppermine River on November 8 (Stefans­
son, 1913a, p. 106). · 

Although in normal years the greatest concentration of caribou crossin~_ 
to and from western Victoria Island was probably at Dolphin and Union Strait, 
it is evident that they also crossed Coronation Gulf in considerable numbers 
(J. F. Bernard in Anderson, 1922, p. 73; Johansen, 1920, p. 136), and in the 
autumn when the ice was late making in Dolphin and Union Strait the main 
migration was probably over Coronation Gulf (O'Neill, 1920, p. 37; Chipman, 
1920, p. 101; Jenness, 1928, pp. 12-13). In fact, before either the eastern or the 
western migration had been seen, Simpson ( 1843, pp. 277-8) had noted the large 
number of caribou trails leading to the coast west of Bathurst Inlet, and from 
this and the fact that his party had seen only males along the mainland coast 
in July, he inferred that the females crossed the ice to bring forth their young 
on the islands. There is, therefore, no geographical barrier or separating line 
between the caribou which crossed in the Dolphin and Union Strait region and 
those which crossed Dease Strait. 

Caribou seldom crossed to Victoria Island west of Cape Bexley, and the 
number of migrants increased along the strait eastward from there (Stefansson, 
1913b, p. 203). In the east few caribou crossed Queen lVIaud Gulf, as the ice 
was too rough (J. F. Bernard in Anderson, 192 2, p. 7 4). 

Numbers involved in the Victoria Island migration 

The total number of caribou involved in the migration to Victoria Island 
has been variously estimated. After reviewini the literature, Clarke ( 1940, 
p. 98) concluded that it was never very large. This is a relative term, and, iry. 
relation to the total mainland population, is no doubt correct. However, it 
was primarily this group of caribou which supplied the very considerable 
Eskimo population living on southern Victoria Island, including those about 
Prince Albert Sound and possibly Minto Inlet, the southern coast of Coronation 
Gulf, Kent Peninsula, and possibly to some extent (O'Neill, 1920, p. 3 7; 
Anderson, 1922, p. 73), Bathurst Inlet. Jenness (1920, pp. 166-7) estimated 
the number of caribou crossing to Victoria Island at 20,000, apparently exclu­
sive of those which crossed from Kent Peninsula. He considered that about 
2,000 remained in the vicinity of Wollaston Peninsula during the summer. 
Stefansson ( 1920, pp. 135-6) also mentioned 20,000, apparently for the western 
migration, and thought an outside estimate of the total migration would be 
100,000. Anderson ( 1920, p. 544) put the total migration to Victoria Island 
at 100,000 or 200,000. 

After reaching Victoria Island, the caribou moved north fairly rapidly, 
and evidently passed Prince Albert Sound in considerable numbers (Stefansson, 
1913a, p. 94 and 1914, p. 54). The Eskimos there told Stefanss011 (1913a, p. 99) 
that the caribou continued on to the north coast, and it seems probable that 
they did in fact spread out over the whole island, as appears to have been the 
opinion of Jenness ( 1922, p. 15). A few may have crossed to Banks Island as 
Storkerson ( 1920, p. 277) seems to have supposed, but it seems unlikely that 
this was a regular migration as the southern portion of the strait is wide and 
the return migration would be delayed by open water, so that the rut would 
very likely occur on Banks Island. Casual vvanderers might in this way 
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become absorbed into the Banks Island population or, returning late, remain 
on Victoria Island. 

Dunbar and Greenaway ( 19 5 6, p. 194) give the area of Victoria Island 
as about 85,500 square miles. One hundred thousand migrant caribou equally 
distributed over the whole island would therefore amount to an average of 1.2 
caribou per square mile. To this figure must be added the caribou which 
wintered on Victoria Island. They were evidently not numerous (Stefansson, 
1921, pp. 401, 402; Anderson, 1922, p. 74; Johansen, 1920, pp. 136-7; Hoare 
1920, p. 7 6), perhaps less than 0.1 per square mile, or roughly half the estimated 
number per square mile for Banks Island (Manning and Macpherson, 1958). 
Thus, the total summering population, excluding fawns, may be estimated at 
about 1.3 per square mile. When this figure is compared with Banfield's ( 1954, 
p. 20) estimate of 2.2 per square mile for the mainland summer range, it does 
not appear unreasonable, particularly as Anderson ( 1913a, p. 6) mentioned 
that Victoria Island pastured great numbers of caribou in summer. 

In July, Simpson ( 1843, p. 277) saw only males along the mainland coast 
of Coronation Gulf, and inferred that the females had gone north to the islands. 
Stefansson ( 19136, pp. 204, 277) saw more females than males amongst the 
migrating herds, and Hoare ( 1920, p. 80) saw no males during the first three 
or four nights of the 1919 spring migration, and from this and presumably 
other observations was convinced ( 192 7, p. 36) that it was chiefly the females 
which went to Victoria Island. However, some adult males certainly went to 
Victoria Island (Stefansson, 19136, p. 277) and J. F. Bernard (in litt.) says that 
he never saw any of the Victoria Island migrant type of caribou on the main­
land in summer. But the most serious objection to Hoare's theory appears to 
be that, judging by the mainland caribou (Banfield, 19 51, p. 26), the return 
crossing must usually have occurred about two weeks after the height of the 
rut. More direct evidence that the rut occurred on Victoria Island is given 
by Jenness ( 192 8, p. 179), who considered that it was at its height before the 
southward crossing commenced. Possibly most of the adult males crossed 
to Victoria Island later and by a route different from that taken by the females 
and younger animals. 

Destruction of the migrant herds 

Before the introduction of firearms there appears to have been little 
hunting of caribou in the Coronation Gulf region in the spring (Stefansson, 
1913b, p. 264 and 1914, p. 54; Jenness, 1920, p. 165 and 1928, p. 102), but this 
had changed before 1920, and J. F. Bernard (Anderson, 1922, pp. 74-5; Jenness, 
1922, pp. 248-9) describes the slaughter then taking place and prophesied that 
if it continued there would be no caribou left within ten years. The main 
caribou migration over Dolphin and Union Strait ended in 1919, but continued 
across Coronation Gulf and Dease Strait for two or three more years (J. F . 
Bernard in Jenness, 1922, p. 244; Hoare, 1927, p. 36; Rasmussen, 1927, p. 246) . 
In the autumn of 192 3 few caribou crossed south from western Victoria Island, 
and none went north in the following spring (Hoare, 192 5, pp. 1-2). In the 
autumn of 1924 Hoare (1925, p. 3) travelled on the ice from Coppermine to 
Bernard Harbour and back at the time when the caribou should have been 
crossing from Victoria Island in large numbers, but he saw only one caribou 
and the tracks of 13 others. The natives camped along the coast had seen only 
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seven caribou, and Patsy Klengenberg had killed only five on Victoria Island 
opposite Bernard Harbour. In the following spring, while travelling across 
Coronation Gulf from Bernard Harbour to Tree River between May 13 and 
20, Hoare ( 1925, p. 11) saw tracks of only 13 caribou, whereas he says, " ... 
In the years 1915 and 1918, one could hardly go a few steps on the ice in 
Coronation Gulf, at this season, without crossing caribou tracks." 

There can be no doubt that the whole caribou migration to and from 
Victoria Island was halted by the slaughter (Rasmussen, 1927, p. 246; Godsell, 
1937, pp. 288-9 and 1943, pp. 273-4) which resulted on the introduction of 
firearms to the Eskimos of that region. Whether virtually all of the migrant 
caribou were killed off, as Clarke ( 1940, p. 98) thought, or whether some 
remained on the mainland to be absorbed into the other herds, or on Victoria 
Island to join the resident population, is not certainly known. However, it 
does not appear that many remained on Victoria Island, as H. Bjorn reported 
to Hoare ( 192 5, p. 7) that there were none on south east Victoria Island in the 
summer or autumn of 1924, and shortage of caribou forced most of the Victoria 
Island Eskimos to move over to the mainland at about that time (Hoare, 1925, 
pp. 10-11 and 1927, pp. 33, 36). 

Physical appearance 

Anderson and Stefansson appear to have been the first to record physical 
differences between the caribou migrating into western Victoria Island and 
the resident mainland caribou. Stefansson ( 1913 b, pp. 2 7 6-7) considered that 
the Dolphin and Union caribou, including those seen and killed on both sides 
of the strait, were smaller and paler than those in the large herds seen on the 
Dease River in October 1910. Their muzzles and legs also were paler, and 
they had a "fuzzy-faced head reminding one of the donkey rather than of the 
horse" (Stefansson, 1913a, p. 106). Their eyes appeared "deep set through 
the length of the hair on the face, and with an appearance of thickness of the 
face below the eyes, caused no doubt largely by the growth of hair." (Stefans­
son, 1913b, pp. 241-2). Anderson, though not necessarily referring exclu­
sively to the western Victoria Island migrants, confirms this when he ( 1913b, 
p. 505) says, " ... The Caribou seen east of the Coppermine River and on the 
south side of Coronation Gulf seemed to average much lighter in color than 
the Caribou found on Great Bear Lake or on the Arctic coast west of Cape 
Parry. With very few exceptions the Coppermine Caribou were very light, 
with legs nearly white. The heads of these Caribou appeared to be much 
shorter than those of the Great Bear Lake Caribou, with a noticeable fullness 
or convexity between forehead and nose, reminding one in some degree of 
the profile of a rabbit. The difference is not very noticeable on the skulls, the 
fullness of the face being largely due to the fuzziness of the whorl of hair on 
front of face." Later, Anderson (1922, p. 75), after having spent two more 
years in the Dolphin and Union Strait area, says, "Captain Bernard thinks that 
there are two different kinds of caribou in the region about the mouth of the 
Coppermine. The smaller, whiter animals are the ones that come across from 
Victoria Island in the fall and go back in the spring. Some [ apparently the 
darker animals, see p. 9] of them may remain on the mainland all summer, 
however. He has seen larger, darker, animals up the Kogaryusk river in the 
spring. He thinks that these may be the variety which winters farther inland 
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and comes back toward the coast in the spring. The smaller variety probably 
does not go very far inland south of Coronation gulf and south of Dolphin 
and Union Strait in winter. 

"The above coincided with my own view that the caribou wintering 
around east end of Great Bear lake (Caribou point, Dease river, etc.) are 
larger and darker, with shorter [Evidently 'longer' is meant. See Anderson 
1913b, p. 505, quoted above] heads than the Coppermine river winter caribou. 
The Bear lake caribou go a ways north in summer, to Dismal lake and beyond, 
also the 'caribou ground' of the Indians outside of the timber north of Great 
Bear lake. That is, the winter ground of the Victoria island caribou overlaps 
the summer range of the Great Bear lake caribou. Presumably some of the 
caribou which summer around Great Bear lake go south in winter to Great 
Slave lake, etc., to the type locality of arcticus (Fort Enterprise region) .... " 

The characters mentioned above as differentiating the western Victoria 
Island migrant caribou from other mainland caribou are also characters by 
which the Peary Caribou may be separated, and it is surprising that Anderson 
does not appear to have called attention to the resemblance. Perhaps he im­
plied it when he ( 1934, 1938, maps) placed all Victoria Island within the range 
of R. a. pearyi, which, he says, probably intergrades with R. a. arcticus 
(Anderson, 1937, p. 103). Later (1946), he recognized pearyi as a full species, 
and included the "southern fringe of islands north of the mainland Arctic 
coast", which presumably includes Banks Island and Victoria Island, within 
the range of R. a. arcticus. Storkerson ( 1920, p. 2 77), who was familiar with 
the caribou of Alaska, Banks and Victoria islands, and the western Queen 
Elizabeth Islands, but not with those of the Canadian mainland, considered 
that all the island caribou were very similar and probably the same as those 
which migrated from the mainland to Victoria Island. It is not clear, however, 
if he had actually seen any of the latter. 

The above descriptions refer only to the caribou migrating to western 
Victoria Island. However, in a recent letter ( 4 October 1959) J. F. Bernard 
says that he well remembers when he and Dr. R. 1\11. Anderson remarked that 
the Victoria Island migrant caribou looked different from the resident mainland 
caribou, which were darker in colour and, it seemed, slimmer and swifter on 
their legs, a difference he had noticed as far east as Taylor Island at the east end 
of Victoria Island. 

Ten or fifteen years ago the summering population of caribou increased 
on Kent Peninsula, and a few crossed to Victona Island (Banfield, 1949, p. 481). 
According to Superintendent H. A. Larsen these, which were soon killed by 
the Eskimos, appeared to be the usual mainland caribou, and quite different 
from the small, pale caribou which he has seen in the northern part of Victoria 
Island. However, there is no reason to suppose that these recent migrants 
were descendants of those which used to cross Dease Strait two or three decades 
earlier. 

Comparison of skins 

It is well known that the pelage colour of caribou varies greatly with age, 
season, and individual, and, after casual examination of a considerable number 
of caribou skins used for clothing and bedding in the north, I had concluded 
that skins were unlikely to be of much taxonomic value. This proved to be 
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Table 1. Summer skins. 

Complete new summer pelage 
Queen Elizabeth Islands Banks Island 
21600 o' Prince Patrick Id. 10 Aug. 1954 21161 o' Banks Id. 6 Aug. 1952 
21727 o' Prince Patrick Id. 10 Aug. 1954 

Partial new summer pelage 
20340 o' Prince Patrick Id. 30 July 1949 21170 o' Banks Id. 29 July 1953 
21709 o' Central Ellesmere Id. 13 July 1955 21168 o' Banks Id. 29 July 1953 
21712 o' Central Ellesmere Id. 13 July 1955 
14949 o' Southern Ellesmere Id. 12 June 1936 
21708 <;;? Northern Ellesmere Id. 26 July 1951 

Moult commencing 
21711 o' Isachsen, Ellef Ringnes Id. 17 July 1954 
21710 o' Isachsen, Ellef Ringnes Id. 17 July 1954 

Banks Island skin NMC 21161 has hair 30 mm. to 35 mm. long on the back. When shot, the other two Banks 
Island skins had remnants of winter hair which was easily rubbed off before skinning and left new hair 15 mm. 
to 20 mm. long on the back. 

incorrect, at least for the groups considered here. However, most of the 
work had to be done in artificial light, and only a few skins could be laid out 
at a time. In these circumstances comparison of colours, either directly 
between skins or with a standard colour chart, was not considered worth while, 
and, indeed, the variability mentioned above might in any event render this 
valueless. Instead, a comparison was made of the extent of the dark hair and 
on the degree of its darkness. 

Comparison of Queen Elizabeth Islands and Banks Island caribou skins 
The most satisfactory skins for taxonomic comparisons are those in fresh 

and complete summer pelage, that is to say, skins of animals killed between 
about mid-August and the beginning of September. Table 1 shows the summer 
skins available. There is more dark hair on the lower part (i.e., below wrist 
and ankle joints) of the legs of the three summer Banks Island specimens than 
there is on any of the seven comparable skins from the Queen Elizabeth Islands 
except NMC 14949 from southern Ellesmere Island. Also, in the Banks Island 
specimens, dark hair is continuous all the way up the leg, and joins the dark 
dorsal patch, whereas in three, NMC 21712, 21727, 21600, out of the four 
Queen Elizabeth Islands skins sufficiently advanced in summer pelage to show 
this character satisfactorily, white or almost white hair separates the dark of 
the back from the dark of the leg. The exception is again NMC 14949. 
Judging by the old hair, the two moulting specimens, NMC 21711 and 21710, 
also have a gap between the dark hair of the legs and that of the back. The 
three Banks Island specimens are darker on the neck and shoulders than any 
of the six comparable skins from the Queen Elizabeth Islands. The difference 
is particularly noticeable in the three skins ( one Banks Island, two Prince 
Patrick Island) in full summer pelage. Two of the Banks Island specimens 
(NMC 21161, 21168) are darker on the lower part of the face, that is to say, 
between the eyes and the nose, than any of the six comparable Queen Elizabeth 
Islands specimens. The third Banks Island skin, NMC 21170, cannot be 
distinguished by this character, but it has a mottled forehead, a feature also well 
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developed in NMC 21161 but in none of the Queen Elizabeth Islands specimens. 
It seems probable that in full summer pelage 11 out of the 12 skins listed in 
Table 1 could be assigned correctly to the district of origin. The exception 
is the southern Ellesmere Island skin, NMC 149'49, which does not have suffi­
cient new hair on the neck, shoulders, or face to be considered in the last two 
comparisons. 

The National Museum of Canada has seven caribou skins from Banks 
Island taken in October and November and showing well-developed winter 
pelage. If the hair on the upper parts of the legs of these skins is parted, the 
dark hair joining the dark of the lower legs with the dark patch on the back 
can be clearly seen. In 15 out of the 22 autumn, winter, or spring skins from 
the Queen Elizabeth Islands there is a definite gap in the dark under-hair of 
the upper part of both front and hind legs. In two others, NMC 21725 
(Isachsen) and 12512 (southern Ellesmere Island), there is a gap in the dark 
under-hair on the front legs, but continuous, although pale, dark under-hair on 
the hind legs. Another skin, NMC 8798 (Axel Heiberg Island) has continuous 
dark under-hair on both hind and fore legs, but this hair is distinctly paler than 
in any of the Banks Island series. The skins of two large males, NMC 14058, 
12 511, from southern Ellesmere Island cannot be distinguished from those of 
female and smaller male Banks Island specimens by the above character, but 
are separable from the only two large Banks Island males available, NMC 
2764, 2765, and it is suspected that large adult males may have more dark on 
the upper part of the legs than the smaller animals. Only two, NMC 21724 
and 12513, of the 22 winter skins from the Queen Elizabeth Islands are there­
£ ore really inseparable from the seven winter Banks Island skins. The first, 
rather surprisingly, is from Isachsen, the other, from southern Ellesmere Island. 
All the 11 north Ellesmere skins in winter pelage lack dark hair joining the dark 
of the lower legs and of the dorsum, and it is possible that there is a cline of 
increasing whiteness from south to north on this 500-mile-long island. 

Comparison of Banks Island and the Dolphin and Union caribou skins 

There are 11 caribou skins in the National Museum of Canada labelled 
Bernard Harbour. Ten, all in winter pelage, are believed to belong to the 
Dolphin and Union herd. Two large males, a small male, and three females 
were taken in mid-November, a medium-sized, unsexed specimen on February 
29, two small females on April 3, and an adult female on April 15. The 
eleventh skin, NMC 2762, is labelled female, 18 April 1916. It is, however, a 
male, and equally obviously in summer or early autumn pelage and therefore 
taken at a time when most, if not all, of this herd were on Victoria Island. It 
is also distinctly darker than I should expect the Dolphin and Union caribou 
to be even in summer. Leaving out of consideration the two small and rather 
white spring females, NMC 2559 and 2560, from Bernard Harbour, with which 
none of the Banks Island specimens are comparable, the backs of the remaining 
eight skins from Bernard Harbour, considered to belong to the Dolphin and 
Union herd, are darker than the backs of any of the seven winter Banks Island 
skins except NMC 2766, which is darker than NMC 2747 from Bernard Har­
bour, although on the latter the dark area of the dorsum is wider. In all the 
Banks Island skins there is a white area on the surf ace of the hair separating 
the dark dorsal patch from the dark on the lower part of the front and back 
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legs. In four Bernard Harbour skins the dark of the legs and the dark of the 
back is continuous on the surface of the hair. In two others, NMC 2763 and 
'no number', the connecting hair is less distinct, although the dark of the legs 
and back is not separated by pure white as on the Banks Island skins, and the 
dark dorsal patch is wider on rump and shoulder. In Nl\!IC 2760 and 2758 the 
dark of the front legs is separated from the dark of the back. In NMC 2760 it 
is continuous, and in 27 58, nearly continuous on the back legs. Both have a 
pronounced dark patch on the shoulder and along the flank. 

From the above comparisons it is apparent that two main criteria may be 
used for separating winter skins of Banks Island caribou from those of the 
Dolphin and Union herd. One is the generally paler shade of the dorsal patch; 
the other, the size of the patch and the extent to which it is continuous on the 
smoothed surface of the hair with the dark of the legs. If both criteria were 
used, it is probable that of the 17 skins in winter pelage from Banks Island and 
Dolphin and Union Strait only the two young spring females from Bernard 
Harbour and the dark Banks Island skin could not be correctly identified . . It 
is evident that this Banks Island skin is dark at least partly because of wear. 
Apparently it is either a late spring skin which has been mislabelled, or it has 
suffered post mortem wear, perhaps while being used as a sleeping skin. Banks 
Island skins comparable in age and date to the two young spring Bernard 
Harbour females have not been seen. Possibly such skins would show dis­
tinguishing features. 

Comparison of Dolphin and Union and other Barren Ground Caribou skins 

When these comparisons were being made there were no topotypical 
winter skins of the Barren Ground Caribou in the National Museum; in fact, 
the only two winter or autumn skins from the mainland, apart from the Bernard 
Harbour collection, were NMC 2752 and 2751, taken at Port Epworth, Coro­
nation Gulf, on or about 5 October 1915, and thus too early to be Victoria 
Island migrants. NMC 2751 is distinctly darker, more brown, than the 
Bernard Harbour skins, the difference being greater than would be expected 
from the difference of season. NMC 2752, however, closely matches those 
from Bernard Harbour, and is farther advanced into winter pelage than 2751. 
I would have been tempted to suggest that it had been confused with NMC 2762, 
which, as mentioned above, is definitely wrongly labelled, were it not for the 
narrowness of its hooves. 

The following ten autumn and winter mainland skins were examined in 
the American Museum of Natural History. Unfortunately the labels of some 
of these specimens have also been confused ( cf. Harper, 19 5 5, p. 117). 

No. Place Date Sex 
19504 Hudson Bay 
22936 Wager Bay (J Allen, 1908) 
34431 Langton Bay Sept. 22 t 
34432 Darnley Bay Oct. 29 t 
34434 Horton River Oct. 30 Q 
34437 Dease River Feb. 24 Q 
34433 Coronation Gulf April 21 ~ 

34430 Horton River Oct. 28 ~ 
34426 Langton Bay March 6 ~ 
34443 Great Bear Lake Feb. 5 ~ 
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The first seven are dark-haired skins, all easily separable from specimens. 
of the Dolphin and Union herd. Some .(perhaps including AMNH 3443 3 and. 
344 3 7, which may be wrongly dated) were taken earlier in the autumn than 
the Dolphin and Union specimens, but the differences are distinctly greater 
than those which could be ascribed to season only. The last three skins look 
very much like those of caribou from the Dolphin and Union herd. There is 
no reason why the Langton Bay and ·Great Bear Lake specimens should not 
belong to that herd, individuals of which might easily have visited these places 
in mid-winter, but October 28 is surely too early for one of them to be at the 
Horton River. I therefore suggest that its label has been confused, possibly 
with the Dease River specimen, AMNH 34437. Skull measurements of the 
Langton Bay and Great Bear Lake specimens are not available; those of the 
supposed Horton River caribou are inconclusive; and if there has been con­
fusion, the skin and skull may not have come from the same animal. Measure­
ments of this skull have not been included with those of either the mainland 
group or the Dolphin and Union herd. Fig. 1 shows that hoof measurements 
support the supposition that all three skins are from the Dolphin and Union 
herd. If, as some observers evidently thought (p. 9), some males from the 
Dolphin and Union herd summered on the mainland, skins NMC 2752 and 
AMNH 34430 could both be ·explained as specimens of the Dolphin and Union 
herd without resorting to the supposition that labels have been confused. They 
could · also be explained if it is supposed that there was sufficient gene exchange 
with the neighbouring mainland herds to induce marked variability. How­
ever, there is irrefutable evidence that there have been errors in both the 
Canadian National .i\11 useum and the American Muse um of Natural History 
specimens from this area, whereas the evidence that any appreciable number of 
Dolphin and Union caribou remained on the mainland is contradictory , and 
there is no evidei1ce that caribou in winter contact with the Dolphin and 
Union herd were more variable or differed in any obvious manner from caribou 
elsewhere. 

The evidence, although admittedly the material is most unsatisfactory, 
indicates that the pelage of the Dolphin and Union caribou was closer to that 
of the Banks Island caribou than to that of the other mainland caribou. The 
three summer skins in the National Museum from the mainland barren grounds, 
NMC 14055, an adult male from Chesterfield Inlet, Nl\,1C 14903, a yearling 
female from Clinton-Colden Lake, and NMC 22510, recently obtained from 
Adelaide Peninsula, are much darker, particularly on the legs, than comparable 
Banks Island skins, but are naturally of little use for comparison with the winter 
skins of the Dolphin and Union herd. 

Two caribou skins in the American Museum of Natural History are 
labelled Point William, Victoria Island. If they are really from Point William, 
they would almost certainly be from caribou belonging to the Dolphin and 
Union herd, as Point William is just northwest of Dolphin and Union Strait 
and the pelage indicates that both are summer skins. However, AMNH 34428, 
which still has some old hair, is labelled February 24, while the skull with this 
number is dated July 28. The place of origin on the label attached to the 
other skin, AMNH 34427, has been changed from Langton Bay by the collector, 
but evidently some time after collection. This suggests that the origin of these 
two skins is doubtful, and, as they were judged to be much nearer to comparable 
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skins of mainland caribou than to skins of Banks Island caribou, although they 
were not actually seen beside any of the latter, it seems quite likely that once 
again there has been a confusion of labels. The hoof measurements (Fig. 1) of 
AMNH 34427 are nearer the mean for the Dolphin and Union herd than to 
that for the mainland herd, but are still well within the range of the latter. The 
hooves of AMNH 34428 were not measured. 

Since the above comparisons were made I have examined two wet skins, 
intended for part of a museum group, taken about the beginning of December 
near Stony Rapids, and two new study skins from southeast of Great Bear Lake 
(NMC 22010, December 18, Lever Lake, and NMC 22012, January 15, Grant 
Lake). All four are adults or near adults. They are far darker than any skins 
judged to belong to the Dolphin and Union herd, and they therefore support 
the conclusions previously reached with regard to the differences between the 
skins of caribou from the Dolphin and Union herd and those from the mainland. 

Comparison of antler velvet 

The National Museum has two sets of about half-grown antlers in clean 
velvet from Ellesmere Island. One set is from an old adult male, NMC 21712, 
collected on 13 July 19 5 5 at Slidre Fiord, central Ellesmere Island, the other, 
from a young adult, NMC 12512, taken in June 1934 at Fram Fiord in the extreme 
south of the island. There is no appreciable difference between the two sets 
in colour of the velvet. In general, it is best matched by Pale Olive-Buff1, but 
two or three inches from the base it is V inaceous-Buff with patches of Wood 
Brown. Another set of antlers in velvet, from an old male, NMC 21709, taken 
on 30 July 195 5 in central Ellesmere Island, are nearly full-grown. They lack the 
buff and vinaceous tints of those described above, and are between Smoke 
Gray and Pale Smoke Gray all over. Nearly full-grown tines from two 
medium-aged males, NMC 21600 and 21727, taken on Prince Patrick Island 
on 10 August 195 6, are similarly coloured. The last three sets have been exposed 
to light and dirt, but the colour difference between them and the two clean sets 
is probably due to their more advanced growth. Unfortunately no antlers in 
velvet are available from Banks Island or from the Dolphin 1and Union herd. 
The velvet on the nearly full-grown antlers, NMC 2743 and 2744, of two 
mainland caribou from Coronation Gulf taken on 24 and 27 August 1915, is 
much browner and darker than that on the Ellesmere Island specimens. In 
some places there are greyish 'hairs', which give the whole a general colour 
between Hair Brown and Saccardo's Umber, but in other places where the 
greyish 'hairs' are absent, the velvet is between Sepia and Bister. The colour 
of the velvet on two Baffin Island specimens is very similar, but that on a 
probable Nlountain Caribou, R. a. fortidens, taken 24 August 1917 at Jasper 
Park, Alberta, is quite different, being uniform Bister to Warm Sepia. Evi­
dently the colour of the velvet may be an important taxonomic character. 
However, velvet on tips, but not the base, of growing antlers collected on 
Adelaide Peninsula in mid-August 1957 is almost as pale as that on the antlers 
of Peary Caribou, so that it will apparently be necessary to compare antlers, 
or at least velvets, which are in the same stage of development. It would be 
particularly interesting to obtain velvet from Banks Island and Victoria Island 
caribou. Whole antlers with growing velvet are difficult to handle, both in 

1 Capitalized colours are from Ridgway, 1912. 
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Fig. I. Width of hooves 20 mm. from tip, adjusted to a mean hoof length of 76.62 mm. 
along four parallel regression lines with coefficients of 0.200. (See Table 2). 

The white V's represent the means of the combined male, female, and unsexed specimens; 
the black A. 's show the means for males and females independently adjusted by the same 
regression coefficient and to the same standard mean as used for the sexes combined. The 
distance from the tip of the white V to the outer edge of the line terminating the white 
rectangle equals one standard error of estimate. The distance from the white V to the 
extremity of the black rectangle equals two standard errors of the mean of the combined 
sexes. 

The four-black squares give the adjusted hoof breadth for the four females: 1. AMNH 
34427, Point William, Victoria Island; 2. AMNH 34443, Great Bear Lake; 3. AMNH 34426, 
Langton Bay; 4. AMNH 34430, Hotton River. These specimens are discussed in the text on 
pages 15 and 16. 

the field and in the museum, but sections from the base and tip can easily be 
collected and stored, or, if weight is a problem, a ring of velvet can be skinned 
off and pinned out flat to dry. 

Compari~on of hooves 
The hooves of caribou from the Queen Elizabeth Islands are obviously 

shorter and blunter than those of caribou from the mainland barrens. Indeed, 
some of the former have hooves which are almost square tipped. The differ­
ence is not, however, readily measurable, and, as the hooves are usually 
attached to large skins, it is impracticable to lay them out in a series unless a 
large room is available. Various methods of measuring were tried, including 
matching the outer curve of the hoof with a series of concentric circles, to 
obtain the radius. This failed because of variation in the position of the sharpest 
angle, particularly in the very blunt hooves. The measurement finally decided 
on was the width of the hoof 20 mm. from the tip and parallel to the growth 
lines. I~ is not a measurement which can be taken with great accuracy 
because in some animals the hoof broadens rapidly where the measurement is 
taken. The length of the hoof parallel to the long axis of the foot was also 
measured. Both measurements were taken on the hooves of the fourth toe of 
both front feet, and the means of the result recorded. 

As comparatively few specimens with hooves were available, all were 
used, irrespective of age and sex, and the measurements analyzed by covariance 
and regression of breadth on length. If the breadth measurement had been 
taken at a distance from the tip of the hoof proportional to the hoof length 
rather than at a fixed distance of 20 mm., the coefficients of regression and 
correlation would no doubt have been greater, but it would have made the 
measurements more awkward to take and probably would have produced 
a result only a little more satisfactory. The coefficients of regression, that is 
to say, the slope of the regression lines, do not differ significantly, but there is a 
significant difference (Table 2) in their position, or, what is equivalent, in 
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Queen Elizabeth Is. 
Banks Id. 
Dolphin and Union 

herd 
Mainland 

Table 2. Hoof breadth 20 mm. from tip Yon hoof length X. 

No. y when x= 76 . 62 

14 o'o' ; 2 <.;? <.;?, 1? 43.98±0 . 95 
4o'o',4 <.;?<.;?, 39.63±1.30 

3 o'o', 4 <.;? <.;?, 1? 43.17±1.31 
4 o'o', 7 <.;? <.;?, 1? 36.91±1.19 

Difference of slope. F = 1. 90, d.j. 3 :37, P > . 05 
Difference of position. F=7 . 00, d.f. 3:40, P< .005 

Parallel lines. b= .200±0.061, Sy•x=3 .67, r= .46 

The standard error of the adjusted mean was obtained from the formula Sy.~ ✓ 1/k + x2
/ Sx2 where iSy•.s 

is the standard error of estimate for the four parallel lines, Sx2 the sum of the squares associated with these lines, 
k the number of specimens in the individual series, and x2 the square of the deviation of the individual series mean 
from the standard mean (76. 62 mm.) of the independent variate. 

Specimens used 
Queen Elizabeth Islands. Ellesmere Island: 12512, 14058, 14949, 21708, 21709, 21712; Axel Heiberg Island: 

8797, 8798, 8799; Isachsen: 21710, 21724, 21725, 21726; Prince Patrick Island: 20340, 20343, 21600, 21727. 
Banks Island. 2764, 2765, 2766, 2767, 2768, 2769, 2770, 21161. 

Dolphin and Union herd. Bernard Harbour: 2559, 2747, 2748, 2749, 2750, 2760, 2763, no number. 

Mainland. Wager Bay: AMNH 22936; Chesterfield: 14055; Clinton-Colden Lake: 14903; Artillery Lake: 
AMNH 29032; Coronation Gulf: 2751, 2752, AMNH 34433; Bernard Harbour: 2762; Dease River: AMNH 34437; 
Darnley Bay : AMNH 34432; Langton Bay: AMNH 34431; Horton River: AMNH 34434. 

Certain of the skins with their attached hooves classed ~s 'mainland' could, from their origin, have been· from 
the Dolphin and Union herd. Such doubtful skins were separated on pelage colour as indicated under the section 
on comparison of skins. The only specimen retained in the mainland group which, from its pelage colour, seemed 
more closely related to the Dolphin and Union herd was NMC 2752, which was taken at Port Epworth, Coronation 
Gulf, about October 5 and therefore, if correctly labelled, too early for a Victoria Island migrant (see p. 7). 

Its hooves are typical of the mainland caribou. 

the adjusted means of hoof breadth. The regressions are therefore best repre­
sented by parallel lines. A remarkable feature, shown in Fig. 1, is that the 
adjusted mean width of the hooves of the Dolphin and Union series is similar 
to that of the Queen Elizabeth Islands series but markedly different from that 
of the other mainland specimens. The adjusted mean width of the Banks 
Island series falls between the mainland and the Dolphin and Union series rather 
than between the latter and the Queen Elizabeth Islands series. • An independent 
test of the Banks Island and Dolphin and Union series showed that the positional 
difference in the regression lines is not quite statistically significant, that is to 
say, F == 4.2 3 with d.f. l: 13, whereas P == .05 when F == 4.67. The difference 
between the Dolphin and Union series and the other mainland specimens is 
obviously significant (Fig. 1), and, as has been pointed out above, the measure­
ment used does not do full justice to the differences apparent to the eye. The 
bluntness of the hooves of caribou from the Queen Elizabeth Islands and from 
Victoria Island may be caused in part by the more rocky and stony terrain of 
these places when compared with the mainland and Banks Island. Also, the 
shape of the hooves might be expected to vary with the seasons, the shell 
growing out ( cf. Seton, 192 7, p. 70) and therefore becoming less blunt in the 
winter; but presumably if there is a winter growth it would have started, at 
least in the Arctic, by November, when most of the Dolphin and Union caribou 
were killed. Their hooves should therefore have been less, rather than more, 
blunt than the mainland and Banks Island caribou, the majority of which were 
killed about a month earlier. Specimens from the Queen Elizabeth Islands 
fall into two seasonal groups. One group of eight, taken between late March and 
early May and centering about mid-April, have a mean adjusted hoof width of 
46. 7 mm.; the other group, also of eight specimens, taken between early June 
and early August and centering about mid-July, have an adjusted mean of 
41.8 mm. This also is the reverse of what would be expected if bluntness 
resulted from summer wear. 
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Comparison of skulls 

Description of measurements and methods 

19 

All measurements used in this paper are in millimetres. Skull measurements 
were taken on the side indicated in the description unless that side was damaged. 
Originally it was intended to measure only the Banks Island specimens and to 
compare the results with Allen's ( 1908) published measurements of the Elles­
mere Island and mainland barren ground specimens. When the study was 
enlarged, a few additional measurements were taken, and all the Queen Elizabeth 
Islands and barren ground specimens available in the National Museum of 
Canada were measured. A few measurements, then believed to be the most 
important, but unfortunately not including any breadth measurements, were 
also taken on as many skulls in the American Museum of Natural History as 
a short visit permitted. As Allen ( 1908) gives no means, and as these and the 
other statistics had already been calculated from his raw data, they and their 
corresponding Dice squares have been included for comparison and support 
of the measurements taken by me. They have not been combined with my 
measurements because Allen gives no detailed description of his methods of 
taking the measurements, and there may well be some discrepancies. Particu­
larly suspect are length of mandible and the lengths of both tooth rows ( see 
description of skull measurements). There are also significant differences 
between the means derived from his measurements and those from mine for 
skull breadth above M2 of the mainland males (Table 15, Fig. 5A) as well as for 
mastoid breadth of the mainland males (Table 18, Fig. 5D). As there is 
reasonable agreement between the means for the mainland females and for 
both series of the Queen Elizabeth Islands, there is no obvious explanation for 
differences in the mainland males, but, in view of other errors found amongst 
Allen's measurements, it is suspected that there may have been errors here 
which were too small to show in scatter diagrams. Six major errors in Allen's 
figures were apparent in scatter diagrams, and before calculating the statistics 
from his figures corrections were obtained for five of these; the sixth, palatal 
length of AMNH 27987, was not available when the calculations were made, 
and the measurement was therefore omitted. The corrections which have been 
used here are1 : condylobasal length (AMNH 27930 == 327 mm., AMNH 
27920 == 257 mm., AMNH 19505 == 309 mm.); skull breadth above M2 
(AMNH 22936 == 116 mm.); zygomatic breadth (AMNH 19505 == 118 mm.). 
"Breadth above ml" on p. 493 of Allen (1908) is assumed to be the equivalent 
of "breadth of skull above m2" on p. 492 and in Allen's earlier publications on 
caribou. 

In some measurements a number of the same specimens were used by both 
Allen and myself. These measurements may be distinguished by the increased 
number of Queen Elizabeth Islands and mainland specimens in my series. In 
the following list the measurements starred are the same, or nearly the same, as 
those taken by Allen ( 1908). Some of them involve bones, notably the nasals, 
the extremities of which exhibit irregular and apparently local growth and are 
unsatisfactory terminal points for measurement. In future studies it would 
be advisable to substitute measurements which would give a more exact picture 
of the skull shape. The surprising differences in the relative lengths of the 

1 1 am indebted to Mr. T. Donald Carter and Dr. A. W. F. Banfield for taking these 
measurements. 



20 THE RELATIO SHIP OF THE PEARY AND BARREN GROUND CARIBOU 

inner and outer anterior extremities of the nasals are of interest. The two 
measurements of skull depth were designed so that they could be taken with 
ordinary vernier bar-calipers. They are reasonably satisfactory, although the 
correct terminal points on the condyles and lambdoidal crest are sometimes 
difficult to determine. By using curved calipers or, perhaps still better, bar cali­
pers with extra long jaws, more efficient measurements of depth could be taken. 

Description of skull measurements 

* Condylobasal length. From the posterior extremity of the right condyle to the tip of the 
premaxilla. 
* Palatal length. From the anterior extremity of the posterior border of the left palatine 
to the tip of the premaxilla on the same side. 
* Mandible length. From the angle to the anterior extremity of the bone. Allen (1908, 
pp. 492-3) describes his measurement as "incisive border to angle". A check of 20 of his 
jaw measurements suggests that in most cases he used the total length as here, but sometimes 
measured only to the dorsal border of the alveolus of the canine. Left side. 
* Distance between tip of premaxilla and tip of nasals. Measured on the left side from the 
premaxilla to the longer projection, whether central or lateral, of the nasal on the same side. 
* Nasal length. The distance measured between parallels (i.e., not diagonal distance) from 
the anterior tip of that nasal bone which projects farthest forward to the posterior tip of 
the nasal bone which projects farthest backward. 
* Diastema length. From the alveolus of p2 to the upper border of the alveolus of the 
canine. Left side. 
* Distance between tip of premaxilla and alveolus of P2 (Pl of Allen (1908)). Left side. 

Incisive foramen length. Measured from the anterior border to the extremity of the 
curve at the posterior border or, when this curve was absent, to what was judged to be 
the equivalent position, usually the point at which the foramen proper ended and the inner 
border of the maxilla angled posteriorly more sharply. Right side. 
* Mandibular tooth row length. The maximum length of the tooth row. This frequently, 
but not always, coincided with alveolar length. Left side. 
* Maxillary tooth row length. Maximum length of the tooth row. This is usually from 
near the worn surface of M3 to the cingulum of P2. Allen describes his measurement as 
"crown surface". This may mean the worn surface, which is slightly less, probably 1 mm. to 
3 mm., than my measurement. Left side. 

Maxillary breadth at canines. The jaws of the calipers were held approximately parallel 
to the canines. 
* Palatal breadth at Ml. The distance between the alveoli of Ml's measured at the central 
point between the anterior and the posterior root. 
* Skull breadth above M2. Measured by placing the bar of the calipers vertically on the 
centre of the M2's so that the tips of the jaws (4.1 mm. long) reached to the widest part of 
the maxillae above. 
* Zy gomatic breadth. Measured between the centres of the junctions between the malars 
and the zygomatic processes of the squamosals. An objection to this measurement is that 
in some skulls the two bones had parted, one apparently moving outward and the other 
inward. An attempt was made to take the measurement as it would have been before the 
bones parted, but errors of 2 mm. may be expected on some skulls. 
* Orbital breadth. This was the greatest breadth obtainable. It is normally posterior to 
the orbit, but in one case it was below and somewhat anterior. The irregularity of the 
bones around the orbit makes this measurement rather unsatisfactory. 
* Mastoid breadth. The breadth across the mastoid processes. 

Depth of skull at M2. Distance between the centre of the outer border of the alveolus 
of M2 and the junction of the nasals and frontals on the saggital plane. Right side. 

Condylo-lambdoidal depth. From the point at which the upper, lower, and internal faces 
of the condyles meet, vertically to the well-marked line formed where the dorsal and 
posterior surfaces of the skull join at the lambdoidal crest. In skulls where this line was 
rounded rather than sharp, the measurement was taken to its centre. Right side. 

Central minus lateral anterior projections of nasals. Measurements were taken parallel to 
the long axis of the skull on both left and right nasals. The mean of these measurements 
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was recorded to the nearest half millimetre. When the central points were longer, the 
value was given a plus sign; when the outer points were longer, a minus sign. It is difficult 
to take this measurement with precision, but, owing to the great variation in the relative 
length of the anterior nasal processes, refinements are unnecessary. 

Age of caribou used 

The last part of the maxillary tooth row to show wear is the posterior cusp 
of M3. According to Banfield (1954, p. 8), wear on this cusp begins when the 
caribou is about 26 months old. When this criterion is adopted there is usually 
no difficulty in identifying animals in their third summer. In order to exclude 
from the calculations animals killed during the summer, when it is reasonable 
to expect growth to be most rapid, the lower age limit was set at 2 8 rather 
than 26 months. A higher age limit was not used because too many specimens 
would have had to be excluded and because once all the teeth show any con­
siderable wear aging is more difficult. It must, however, be recognized that 
growth has not entirely ceased at 2 8 months. Banfield ( 19 5 4, p. 1) gives the 
age at which caribou reach almost full size as three years, and, from his T able 
18 on p. 72, it can be seen that males in their third year ( eight specimens) are 
5 .6 per cent short of the adults ( nine specimens) in total length, and the females 
in their third year ( three specimens), are 3 .1 per cent short of the adults ( nine 
specimens). 

Analysis of absolute measurements 

Before grouping the Ellesmere Island and Axel Heiberg Island specimens 
with those from Prince Patrick and Melville islands, F ratio tests of their 
differences were made for all 19 measurements of the males. Only in palatal 
breadth at M 1 was there a significant difference at the 5 per cent level. For 
the five males in the Ellesmere Island-Axel Heiberg Island group the mean of 
this measurement was 60.42 mm., and for the Prince Patrick Island-Melville 
Island males, 5 4. 3 8 mm. As 19 measurements were tested, this single significant 
difference could well be due to chance, but with more adequate series other 
differences may become apparent. A test for difference in condylobasal length 
was also made using the three male series, Ellesmere Island-Axel Heiberg 
Island, Prince Patrick Island-i\llelville Island, and Isachsen. The result was 
F • 6.7, d.f. 2: 12, P just greater than 0.01. In view of this, the three Isachsen 
specimens were separated from the Queen Elizabeth Islands series, not because 
a genetic difference was suspected, but because it was felt that the limited food 
on northern Ellef Ringnes Island had probably resulted in stunting. 

Condylobasal length may be assumed to give a better idea of the skull size 
as a whole than other linear measurements, and it is probably the measurement 
most closely related to body size. Table 3 and Fig. 2A, therefore, suggest that 
the Banks Island caribou average only slightly larger than the Queen Elizabeth 
Islands caribou, that there is a somewhat larger difference between Banks Island 
and Dolphin and Union caribou, and that the main step up in size is between 
the Dolphin and Union and the mainland caribou. It may be questioned 
whether differences in mean size of the four main populations result from 
genetic or from ecological differences, presumably chiefly differences in range, 
acting on the individual. Certainly it has been shown by Huxley ( 1932, p. 207) 
that changes in environment caused major and reversible differences in size of 
Red Deer, Cervus elaphus, introduced into New Zealand, and it is tentatively 
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Males Females 

Origin of specimens No. Range Mean SD ±SE CV ±SE No. Range Mean SD ±SE CV ±SE 

Table 3. Condylobasal length. 
'R. pearyi' (from 

Allen, 1908) 15 2981-335 320.00 ±2. 78 10.78 ±1.97 3.37 ±0.62 4 276-293 283.00 
Queen Elizabeth Is. 

(ex. Isachsen) 12 315-342 325 .77 ±2.30 7.96±1.63 2.44±0.50 7 274-283 279.26±1.08 2.86±0.76 1.03 ±0.27 
Isachsen, Ellef 

Ringnes Id. 3 300-313 307.87 
Banks Id. 18 295-345 325.89 ±2.95 12.52 ±2.09 3.84±0.64 6 286- 306 294.15 ±3.35 8.21 ±2.37 2.79±0.81 
Dolphin and Union 

herd 7 316-348 336.03 ±4.61 12.21 ±3.26 3.63 ±0.97 7 283-312 296.71 ±3.66 9.69±2.59 3.27±0.87 
Mainland (ex. D. and 

U. herd) 10 347-387 362.18 ±4.45 14.07 ±3.15 3.88 ±0.87 13 303-336 320.29 ±2.92 10.52 ±2.06 3.28±0.64 
'R. arcticus' (from 

Allen, 1908) 7 345-397 362.14±7.37 19.50 ±5.21 5.38 ±1.44 3 303-322 311.33 

In this and the following tables the standard deviation has been calculated from the formula ✓ Sx
2 

1. Seep. 19. n-1 

Table 4. Palatal length. 
'R. pearyi' (from 

Allen, 1908) 14 192-209 199.50±1.56 5.85 ±1.07 2.93 ±0.54 4 167-178 173.50 
Queen Elizabeth Is. 

(ex. Isachsen) 9 195-210 201.72 ±1.49 4.46 ±1.05 1.48 ±0.35 5 163-172 168.46 ±1.59 3.56±1.13 2.11 ±0.67 
Isachsen, Ellef 

Ringnes Id. 3 181-197 190.20 
Banks Id. 18 184-218 200.60 ±2.10 8.89±1.48 4.43 ±0.74 5 173--188 179.80 ±2.49 5 .56 ±1.76 3.09±0.98 
Dolphin and Union 

herd 7 197-223 208.39 ±3.58 9.46±2.53 4.54 ±1.21 7 177-192 183.86 ±2.30 6.08 ±1.63 3.31 ±0.88 
Mainland (ex. D. and 

U. herd) 6 217-250 232.00±4.71 11.52 ±3.33 4.97 ±1.43 6 186-208 200.60 ±3.24 7.95 ±2.29 3.96±1.14 
':R, arcticus' (from 

Allen, 1908) 7 215-251 228.29 ±5.43 14.37 ±3.84 6.30 ±1.68 3 193-200 197.00 

Table 5. Mandible length. 
'R. pearyi' (from 

Allen, 1908) 15 237-270 250.87 ±2.42 9.36±1.71 3.73 ±0.68 4 215-235 224.25 
Queen Elizabeth Is. 

(ex. Isachsen) 25 244-270 254.96 ±1.42 7.12 ±1.01 2.79 ±0.40 5 221-230 225.36 ±1.59 3.55 ±1.12 1.58±0.50 
Isachsen, Ellef 

Ringnes Id. 3 236-249 243.53 
Banks Id. 16 240-271 258.02 ±2.29 9.17±1.62 3.56±0.63 6 229-244 235.57 ±2.37 5.81 ±1.68 2.46 ±0.71 
Dolphin and Union 

herd 4 252-274 263.20 5 231-245 239.80 ±2.50 5.59 ±1.77 2.33 ±0.74 
Mainland (ex. D. and 

U. herd) 12 281-312 292.51 ±2.68 9.29 ±1.90 3.18 ±0.65 14 241-274 257.75 ±2.51 9.39 ±1.78 3.64±0.69 
'R. arcticus' (from 

Allen, 1908) 7 272-312 286.29 ±5.37 14.20±3.79 4.96±1.33 3 240-255 248.33 

Table 6. Distance between tip of premaxilla and tip of nasals. 
'R. pearyi' (from 

Allen, 1908) 15 81-98 90.47 ±1.12 4.32 ±0.79 4.78 ±0.87 4 76-78 76.75 
Queen Elizabeth Is. 

( ex. Isachsen) 10 79-102 87.80±2.11 6 .69 ±1.50 7 .62 ±1.70 4 69-78 73.18 
Isachsen, Ellef 

Ringnes Id. 3 79-89 84.30 
Banks Id. 18 83-102 89.78 ±1.44 6.12 ±1.02 6.82 ±1.14 7 76-81 78.79 ±0.83 2.20 ±0.59 2.79±0.74 
Dolphin and Union 

herd 7 84-102 93.44 ±2.22 5.86 ±1.57 6 .28 ±1.68 7 73-93 80.67 ±2.58 6.82 ±1.82 8.45 ±2.25 Mainland (ex. D. and 
U. herd) 6 100-111 105.18 ±1.50 3.67 ±1.06 3.49 ±1.01 7 83-93 89.83 ±1.66 4. .40±1.18 4.90±1.31 'R. arcticus' (from 
Allen, 1908) 7 91-122 106.57 ±4.22 11.18 ±2.99 10.49 ±2.80 3 85-91 87.67 
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Males Females 

Ori"gin of specimens No. Range Mean SD±SE CV±SE No. Range Mean SD±SE CV±SE 

Table 7. Nasal length. 

• R. pearyi' (f ram 
Allen, 1908) 15 82-109 100.07 ±1.91 7.40 ±1.35 7.40±1.35 4 76-96 87.25 

Queen Elizabeth Is. 
( ex. Isachsen) 9 98-108 101.67 ±1.06 3.19±0.75 3.14±0.74 5 76-95 84.48±2.98 6.67 ±2.11 7.90±2.50 

Isachsen, Ellef 
Ringnes Id. 3 87-94 91.47 

Banks Id. 20 81-113 100.66±1.83 8.16±1.29 8.11 ±1.28 7 85-99 89.70±1.60 4.23 ±1.13 4.72 ±1.26 
Dolphin and Union 

herd 7 99-113 105.14 ±2.16 5.72 ±1.53 5.44 ±1.45 7 84-111 95.14±3.43 9.07 ±2.42 9.53 ±2.55 
Mainland (ex. D. and 

U. herd) 7 102-136 117 .36 ±5.05 13.35 ±3.57 11.38 ±3.03 8 98-110 102.98 ±1.55 4.40±1.10 4.27 ±1.07 
• R. arcticus' (from 

Allen, 1908) 7 102-149 123.29 ±6.55 17.32±4.63 14.05±3.75 3 89-98 94.33 

Table 8. Diastema length. 

• R. pearyi' (from 
Allen, 1908) 15 73-92 83.93 ±1.37 5.30±0.97 6.31±1.15 4 70-75 71.75 

Queen Elizabeth Is. 
(ex. Isachsen) 21 69-92 83.44±1.15 5.28 ±0.82 6.33 ±0.98 5 67-71 69.22 ±0.84 1.87 ±0.59 2.70±0.86 

Isachsen, Ellef 
Ringnes Id. 3 77-83 79.33 

Banks Id. 16 77-94 87 .61 ±1.22 4.86±0.86 5.55 ±0.98 7 73-81 76.97 ±1.16 3.07 ±0.82 3.98±1.06 
Dolphin and Union 

herd 6 82-101 94.75 ±3.14 7.70±2.22 8.12 ±2.35 5 77-89 82.18 ±1.95 4.37 ±1.38 5.32 ±1.68 
Mainland (ex. D. and 

U. herd) 12 101-125 110.40 ±2.37 7 .87 ±1.68 7.13±1.52 14 84-100 92.59 ±1.30 4.86±0.92 5.25±0.99 
'R. arcticus' (from 

Allen, 1908) 7 101-122 107 .86 ±3.06 8.09 ±2.16 7.50±2.00 3 86-93 89.00 

Table 9. Distance between tip of premaxilla and alveolus of P2. 

'R. pearyi' (from 
Allen, 1908) 15 100-114 106.47 ±1.20 4.64±0.85 4.36±0.80 4 87-93 89.75 

Queen Elizabeth Is. 
( ex. Isachsen) 10 101-112 106.18 ±1.09 3.45 ±0.77 3.25 ±0.73 7 86-91 87.36±0.75 1.97 ±0.53 2.26±0.60 

Isachsen, Ellef 
. Ringnes Id. 3 95-104 100.00 

Banks Id. 18 96-116 106.65 ±1.26 5.34 ±0.89 5.00±0.83 7 92- 100 96.23 ±1.11 2.94±0.79 3.06±0.82 
Dolphin and Union 

herd 7 101-120 112.07 ±2.69 7 .11 ±1.90 6.34±1.70 7 91-107 99.50±2.11 5.59±1.49 5.61 ±1.50 
Mainland (ex. D. and 

U. herd) 7 117-142 129.67 ±2.99 7.91±2.11 6.10 ±1.63 11 102- 115 110.77 ±1.20 3.99 ±0.85 3.60±0.77 
'R. arcticus' (from 

Allen, 1908) 7 114-143 126.86 ±3. 78 9.99 ±2.67 7.88 ±2.10 3 105-108 106.33 

Table 10. Incisive foramen length. 

Queen Elizabeth Is. 
(ex. Isachsen) 14 32-43 37.17 ±0.70 2.60±0.49 7.00±1.32 6 30-35 32.58 ±0.74 1.82 ±0.53 5.59 ±1.62 

Isachsen, Ellef 
Ringnes Id. 3 32-37 34.70 

Banks Id. 18 32-45 39.80±0.78 3.32 ±0.55 8.34±1.39 7 33-38 35.61 ±0.54 1.43 ±0.38 4.00±1.07 
Dolphin and Union 

herd 7 37-48 44.27 ±1.39 3.68 ±0.98 8.31 ±2.22 6 32-44 38.10±1.49 3.65 ±1.05 9.59±2.77 
Mainland (ex. D. and 

U. herd) 10 45-56 49.32 ±1.32 4.18 ±0.93 8.47 ±1.89 13 37-48 43.15 ±1.01 3.65 ±0.72 8.46±1.66 
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Males Females 

Origin of specimens No. Range Mean SD±SE CV±SE No. Range Mean SD±SE CV±SE 

Table H. Mandibular tooth row length. 

'R pearyi' (from 
Allen, 1908) 15 94-104 99.07 ±0.70 2.71 ±0.50 2.74±0.50 4 92-95 93.25 

Queen Elizabeth Is. 
(ex. Isachsen) 26 96-115 103.59 ±0.92 4.67±0.65 4.51 ±0.63 5 95-107 99.28 ±2.10 4.69±1.48 4.73 ±1.50 

Isachsen. Ellef 
Ringnes Id. 3 98-101 99.50 

Banks Id. 18 97-105 101.57 ±0.61 2.60±0.43 2.56±0.43 7 94-102 96.76±1.06 2.81 ±0.75 2.91 ±0.77 
Dolphin and Union 

herd 6 92-102 96.82 ±1.38 3.38±0.98 3.50±1.01 5 90-98 95.84±1.51 3.38±1.07 3.53 ±1.12 
Mainland (ex. D. and 

U. herd) 12 93-106 99.97 ±1.12 3.88±0.79 3.88 ±0.79 14 91-102 95.39±0.99 3.69±0.70 3.87 ±0.73 
'R. arcticus' (from 

Allen, 1908) 7 92-102 95.29±1.34 3.55±0.95 3.72 ±0.99 3 87-93 91.00 

Table 12. Maxillary tooth row length. 

'R. pearyi' (from 
Allen, 1908) 15 84-95 89.80±0.93 3.59±0.66 4.00±0.73 4 83-90 86.75 

Queen Elizabeth Is. 
-(ex. Isachsen) 13 86-106 94.62±1.54 5.56±1.09 5.88±1.15 6 81-96 88.82±2.17 5.30±1.53 5.97 ±1.72 

Isachsen, Ellef 
Ringnes Id. 3 91-94 92.67 

Banks Id. 19 87-99 92.86±0.75 3.25 ±0.53 3.50±0.57 7 85-90 87.34±0.80 2.11±0.56 2.41 ±0.64 
Dolphin and Union 

herd 7 89-95 91.01 ±0.78 2.06±0.55 2.27 ±0.61 7 83-90 87.16±0.97 2.57 ±0.69 2.95±0.79 
Mainland (ex. D. and 

U. herd) 11 85-99 92.49 ±1.45 4.82 ±1.03 5.21 ±1.11 14 83-93 87.66±0.83 3.1"0±0.59 3.54±0.67 
'R. arcticus' (from 

Allen, T908) 7 84-94 90.86±1.28 3.39±1.00 3.73 ±0.91 3 82-89 86.33 

Table 13. Maxillary breadth at canines. 

Qu~en Elizabeth Is. 
(ex. Isachsen) 10 57-70 61.23 ±1.13 3.57 ±0.80 5.83 ±1.30 3 52-58 54.10 

Isachsen, Ellef 
Ringnes Id. 3 54-62 58.73 

Banks Id. 19 51-67 60.12 ±0.81 3.55 ±0.58 5.90±0.96 7 50-58 54.10±0.99 2.63 ±0.70 4.86±1.30 
Dolphin and Union 

herd 2 55-61 58.05 7 49-60 53.57 ±1.40 3.70±0.99 6.91 ±1.85 
Mainland (ex. D. and 

U. herd) 5 63-71 66.06±1.59 3.56±1.13 5.39±1.70 8 57-62 59.90±0.63 1.79 ±0.45 2.99±0.75 

Table 14. Palatal breadth at Ml. 

'R. pearyi' (from 
Allen, 1908) 15 52-61 56.40±0.68 2.64±0.48 4.68±0.85 4 49-52 51.00 

Queen Elizabeth Is. 
(ex. Isachsen) 10 51-66 57.40±1.56 4.92±1.10 8.57 ±1.92 5 51-52 51.30±0.24 0.54±0.17 1.05 ±0.33 

Isachsen, Ellef 
Ringnes Id. 3 53-61 55.87 

Banks Id. 20 52-62 56.77 ±0.61 2.73 ±0.43 4.82 ±0.76 7 48-53 50.77 ±0.61 1.62 ± 0 .43 3.20±0.85 

Dolphin and Union 
herd 2 54-58 56.00 7 52-57 54.26±0.73 1.92 ±0.51 3.54±0.94 

Mainland (ex. D. and 
U. herd) 5 58-64 61.20 ±1.00 2.23 ±0.71 3.64±1.15 8 55-61 58.06±0.69 1.96 ±0.49 3.38±0.84 

'R. arcticus' (from 
Allen, 1908) 7 58-64 60.00±1.05 2.77 ±0.74 4.61 ±1.23 3 53-55 53.67 
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Fig. 5. Skull breadth above M2, zygomatic breadth, orbital breadth, and mastoid breadth. 
See Fig. 2 for explanation and Tables 15 to 18 for statistics. 
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Males Females 

Origin of specimens No. Range Mean SD±SE CV±SE N o. Range Afean SD±SE CV±SE 

Table 15. Skull breadth above M2. 

'R. pearyi' (from 
Allen, 1908) 15 96- 113 104.00±1.06 4.09±0.75 3.93 ±0.72 4 91-97 94.25 

Queen Elizabeth Is. 
(ex. Isachsen) 9 97- 111 104.16 ±1.59 4.76±1.12 4.57 ±1.08 5 90- 96 93 .52±1.18 2.64±0.84 2.83±0.89 

Isachsen, Ellef 
Ringnes Id. 3 100-104 102.00 

Banks Id. 20 94-109 101.81 ±0.93 4.14±0.65 4.07 ±0.64 7 91- 100 95.69±0.99 2.63 ±0.70 2.75±0.73 
Dolphin and Union 

herd 2 94-103 98.45 7 91-101 95.40 ±1.17 3.09±0.83 3.24±0.87 
Mainland (ex. D. and 

U. herd) 5 100- 107 104.22 ±1.25 2.79±0.88 2.68 ±0.85 8 92- 105 98.44±1.75 4.96±1.24 5.04±1.26 

'R. arcticus' (from 
Allen, 1908) 7 104-119 110.57±2.18 5 .77 ±1.54 5 .22 ±1.39 3 96-98 97.00 

Table 16. Zygomatic breadth. 

'R. pearyi' (from 
Allen, 1908) 15 126-135 129.47 ±0.64 2.47 ±0.45 1.91 ±0.35 4 114-121 117.00 

Queen Elizabeth Is. 
(ex. Isachsen) 9 120-139 128.89±2.01 6 .02 ±1.42 4.67 ±1.10 5 114- 121 117.66±1.28 2.87 ±0.91 2.44±0.77 

Isachsen, Ellef 
Ringnes Id. 2 122-129 125.45 

Banks Id. 20 121-139 129.04±1.05 4.71 ±0.74 3.65 ±0.58 6 116-124 119.83 ±1.22 3.00±0.86 2.50±0.72 
Dolphin and Union 

herd 2 124-125 124.70 7 108-125 117.51 ±1.94 5.12 ±1.37 4.36±1.16 
Mainland (ex. D. and 

U. herd) 5 128-134 131.48 ±0.98 2.20±0.70 1.67 ±0.53 7 113- 132 123.53 ±2.13 5.65 ±1.51 4.57 ±1.22 
'R. arcticus' (from 

Allen, 1908) 7 132-146 135.57 ±1.80 4.76±1.80 1.27 ±0.94 3 118- 126 123.00 

Table 17. Orbital breadth . 

'R. pearyi' (from 
Allen, 1908) 15 151- 164 157.20±1.03 3.99 ±0.73 2.54±0.46 4 139-144 141.25 

Queen Elizabeth Is. 
(ex. Isachsen) 9 153-165 156.71 ±1.31 3.94±0.93 2.52 ±0.59 4 139-146 140.85 

Isachsen, Ellef 
. Ringnes Id. 3 151-153 152.13 

Banks Id. 19 147-163 156.93 ±1.10 4.79±0.78 3.05 ±0.50 5 140-152 147 .06 ±2.16 4.83 ±1.53 3.29±1.04 

Dolphin and Union 
herd 2 154-158 155.90 7 138- 150 144.39 ±1.50 3.97 ±1.06 2.75 ±0.74 

Mainland (ex. D. and 
U. herd) 5 158- 167 163.30 ±1. 70 3.80 ±1.20 2.33 ±0.74 7 144-157 150.63 ±2.20 5 .82 ±1.56 3.86±1.03 

'R. arcticus' (from 
Allen, 1908) 7 158- 178 165.71 ±2.41 6.37 ±1.70 3 .84 ±1.03 3 147- 153 149.00 

Table 18. Mastoid breadth. 

'R. pearyi' (from 
Allen, 1908) 15 109- 128 119.07 ±1.45 5.61 ±1.02 4.71 ±0.86 4 94-98 95 .25 

Queen Elizabeth Is. 
(ex. Isachsen) 8 110-125 119.08 ±1.56 4.41 ±1.10 3.70 ±0.93 5 90- 95 93.66±0.88 1.98 ±0.63 2.11 ±0.67 

Isachsen, Ellef 
Ringnes Id. 3 104-116 111.07 

Banks Id. 20 107-131 115.70±1.53 6.85 ±1.08 5.92 ±0.94 6 94-102 98.47 ±1.25 3.07 ±0.89 3.11 ±0.90 
Dolphin and Union 

herd 2 103-121 112.05 7 89-99 93.74±1.26 3.34±0.89 3.56±0.95 
Mainland (ex. D. and 

U. herd) 5 116- 126 120.76±1.97 4.41 ±1.40 3.66 ±1.16 8 93-107 101.30 ±1.78 5.03 ±1.26 4.97 ±1.24 
'R. arcticus' (from 

Allen, 1908) 7 125- 139 130.29±1.77 4.68 ±1.25 3.59 ±0.96 3 96- 103 100.33 
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Fig. 6. Depth of skull at M2, condylo-lambdoidal depth, and central minus lateral anterior 
projections of nasals. See Fig. 2 for explanation and Tables 19 to 21 for statistics. 

accepted that the poorer range of the arctic islands may at least be a contribut­
ing factor to the small size of the caribou living there. However, it remains 
to be explained why the apparently much better grazing of Banks Island 
produces caribou only slightly larger than those of Prince Patrick Island, or 
why the caribou of Baffin Island are larger than those of Banks Island, although 
grazing appears similar. Also, if range conditions materially affect size, there 
should recently have been an increase in size of caribou in areas such as U ngava, 
where human agencies have reduced the population with a consequent apparent 
improvement in range. 

All the length measurements used (Tables 3-10, Figs. 2, 3), except those 
of the tooth rows, have the same general inter-population pattern as condy­
lobasal length, but the differences between populations are greater in measure­
ments of the anterior part of the skull. The four main populations show less 
difference in skull breadth measurements (Tables 13-18, Figs. 4, 5) than in 
those of length, but again the main differences are between the Dolphin and 
Union herd and the mainland population, no doubt because of the larger general 
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Table 19. Depth of skull at M2. 

Males Females 

Origin of specimens No. Range Mean SD±SE CV±SE No. Range Mean SD±SE CV±SE 

Queen Elizabeth Is. 
(ex. Isachsen) 9 91-105 96.63 ±1.24 3.71 ±0.87 3.84±0.90 3 83-90 86.83 

Isachsen, Ellef 
Ringnes Id. 3 91-94 92.57 

Banks Id. 20 88-105 96.15 ±1.01 4.53±0.72 4.71 ±0.74 7 81-93 87.36 ±1.45 3.84±1.03 4.39±1.17 
Dolphin and Union 

herd 7 88-103 96.70±2.14 5.65 ±1.51 5.84 ±1.56 7 81-90 84.69±0.99 2.63±0.70 3.11 ±0.83 
Mainland (ex. D. and 

U. herd) 8 99-109 103.14±1.42 4.02±1.01 3.90±0.97 8 89-98 93.46 ± 1.24 3.52 ±0.88 3 .77 ±0.94 

Table 20. Condylo-lambdoidal depth. 

Males Females 

Origin of specimens No. Range Mean SD±SE CV±SE No. Range M ean SD±SE CV±SE 

Queen Elizabeth Is. 
(ex. Isachsen) 8 70-81 73.48 ±1.33 3.76±0.94 5.11 ±1.28 4 64-68 65 .68 

Isachsen, Ellef 
Rjngnes Id. 3 69-75 71.63 

Banks Id. 18 69-80 75.07 ±0.63 2.67 ±0.45 3.56±0.59 6 63- 74 67.98 ±1.54 3 .78 ±1.09 5.56±1.61 
Dolphin and Union 

herd 6 71-79 76.23 ±1.24 3 .03±0.88 3.98±1.15 7 63- 67 64.67 ±0.44 1.15±0.31 1.78±0.48 
Mainland (ex. D. and 

U. herd) 8 75-83 78.51 ±0.91 2.58±0.64 3.29 ±0.82 8 64-77 67.44±1.45 4.10±1.03 6.08 ±1.52 

Table 21. Central minus lateral anterior projections of nasals. 

Males Females 

Origin of specimens No. Range Mean SD±SE No. Range Mean SD±SE 

Queen Elizabeth Is. (ex. Isachsen) 13 - 3 to +9 +3 .08±0 .97 3 .51 ±0.69 7 -2 to +7 + 2 . 36 ± 1 . 13 2 . 98 ±0 . 80 
Isachsen, Ellef Ringnes Id. 3 + 1 +4 +2 .50 
Banks Id. 19 - 7 .5 +4 +0.08±0 . 69 3 .01 ±0 .49 7 -4 +4 
Dolphin and Union herd 6 - 2.5 +2 +0 . 25±0 .73 1.78±0.51 7 -5 +6 

-0.36±1.15 3 .04±0.81 
+0 .36±1.66 4 .38±1.17 
-2 .68±1 . 15 4 .30±0 .81 Mainland (ex. D. and U. herd) 14 -12 +3 -5 .43±1.34 5 .00±0.94 14 -9 .5 +3 

size difference between these populations. The breadth measurements of the 
three northern populations are very similar, but there is a slight tendency to 
broader skulls in the Queen Elizabeth Islands series. The similarities and 
differences in depth of skull at M2 (Table 19, Fig. 6A) amongst the four main 
populations follow much the same pattern as those of breadth measurements. 
It is less regular in condylo-lambdoidal depth (Table 20, Fig. 6B). In 
both males and females the mandibular and maxillary tooth rows (Tables 11, 12, 
Figs. 4A, B) of the mainland caribou average shorter than those of the Queen 
Elizabeth Islands caribou. In view of the much greater length of the skulls 
of mainland caribou this difference is remarkable. Presumably the longer 
tooth rows of the northern form are either unmodified characters derived from 
an ancestor of greater total size than the present mainland Barren Ground 
Caribou, or at least one with relatively larger teeth; or, they are the result of 
selection for more severe arctic conditions, such as poorer or tougher food. 
In this connection it is interesting to recall that the arctic islands M uskoxen also 
average longer tooth rows than the mainland form (Allen, 1913, p. 179). 
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If a count is made in Tables 3 to 20, it will be found that where the same 
measurement has been taken on five or more males and five or more females 
of the same population, the coefficient of variation is greater in males than in 
females in 41 cases, • and greater in fem ales than in males in only 19 cases. It 
may therefore be supposed that males are more variable than females. This, 
perhaps, is partly because the former reach maturity later (Banfield, 1954, p. 
31, and p. 21 above). 

Covariance analysis 

This sub-section deals principally with methods and with results not 
directly related to taxonomy. The results which bear directly on the inter­
relationship of the four populations are given in Tables 2 3-5 and Figs. 7 and 
8, which are virtually self-explanatory. They are briefly considered in the 
discussion. 

Reasons for omitting young animals. In caribou the molar and premolar 
tooth row is not completed until the animal is about two years old. As the 
posterior molars develop those anterior to them change position relative to 
other points on the skull, such as the anterior edge of the orbit. Measurements 
of young animals based on any part of the mandibular or the maxillary tooth 
rows cannot therefore be combined satisfactorily with those of adults. It was 
originally intended to group young and adults for covariance treatment of 
other measurements. However, the scatter diagrams indicated difficulties 
which could not be adequately examined with the material available. Thus in 
some pairs of measurements, for instance mastoid breadth on condylobasal 
length, the regression lines for younger animals, although apparently parallel 
to those of the adults, appeared to be displaced positionally, in this case toward 
greater relative breadth. If this be not due to an error of sampling, there must 
be two changes in coefficients of regression during growth, or rather, one 
change during growth and one at or near maturity. It also appeared that 
differences between the positions of the regression lines of the four populations 
were much less in the young caribou than they were in adults. If this is indeed 
the case, it follows that during the growth period taken as a whole there would 
have to be differences in slope between the regression lines of the four popu­
lations. However, if the regression coefficients change during growth, the 
regression lines of the four populations may be parallel when short periods of 
growth are considered. Inter-population differences over the whole period 
would, in that case, be caused by variations in the time at which growth 
switched from one regression coefficient to another. 

Methods. As condylobasal length was considered the best available 
measurement of total size as well as of total skull length, it was in most instances 
the obvious choice for the independent variate. Mandible length was used as 
the independent variate for analysis of diastema length and of mandibular tooth 
row length because more jaws were measured than skulls. The 11 measure­
ments used as dependent variates were considered representative of the measure­
ments originally taken, and it can be seen from the Dice squares for the un­
adjusted measurements (Figs. 2-6) that all except one of the measurements not 
used have an inter-population pattern similar to one or more of those which 
were used. The exception is distance between length of central and lateral 
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nasal projections. Theoretically, it might be expected that where the differ­
ence was large it would be more likely to be affected by the total skull length 
than when it was small, so that covariance analysis could not be expected to 
yield useful results. 

As distance between tip of premaxilla and alveolus of P2 is clearly a part 
of condylobasal length, and diastema length a part of mandible length, condy­
lobasal length minus distance between tip of premaxilla and alveolus of P2 and 
mandible length minus diastema length are also used as independent variates. 
The sums of squares and products for these two independent variates were 
obtained from the formulae Sx'2 == Sx2 + Sy~ - 2 *Sxy and Sx'y == ½ (Sx2 

-

Sy2 
- Sx'2

) when x' == x - y. When, as in this case, a calculating machine is 
available so that sufficient places of decimals can be carried, these formulae are 
exact and can be used to save unnecessary measuring and calculating. 

In all, 14 pairs of measurements (Table 2 2) were used for covariance 
analysis. As only full-grown and nearly full-grown caribou were included, 
the ranges of the measurements were comparatively small. This made it 
unlikely that any advantage would accrue from converting the measurements 
to logarithms, and the linear regression formula was therefore used. 

In the analysis of the absolute measurements specimens from Isachsen were 
kept separate because of their obvious small size. For regression and covari­
ance treatments they were combined with the remainder of the Queen Elizabeth 
Islands series. The four main populations considered were therefore those of 
the Queen Elizabeth Islands, Banks Island, the Dolphin and Union herd, and 
the mainland barrens. 

When the scatter diagrams were first examined no obvious difference in 
slope or position of the male and female regression lines was seen. The sexes 
were therefore pooled. Analysis showed that there w as no significant difference 
in any measurement between the slope of the regression lines for the four 
populations, but that there were highly significant differences in the positions 
of these lines (Table 23, Fig. 7). When, however, the regression lines for the 
combined males and females were plotted on the scatter diagrams, it was 
realized that the original assumption that there w ere no significant positional 
differences between the regression lines of males and fem ales had, in some 
measurements, been incorrect. The sexes were therefore analyzed separately. 

In the females there were no significant differences in the regression 
coefficients; in the males there was one significant difference. This was for 
diastema length on mandible length, C in tables, which reached significance 
at the 1 per cent level. The number of specimens and individual regressions 
with their standard errors for males and fem ales are given below. 

8 8 ~ ~ 
n b n b 

Queen Elizabeth Is. 23 0.48 + .09 5 0.49 + .08 
Banks Id. 16 0.39 + .10 6 0.47 + .14 
Dolphin and Union 4 0.78 +- .31 5 0.67 + .18 
Mainland 13 0.83 + .07 14 0.44 + .07 

It will be seen that the regression coefficients for the females do not support 
the differences found in the males. In order to be sure that the apparently 
more rapid relative increase in diastema length of the larger animals was not 

*Owing to a copying error this 2 was omitted in Manning, 1956a, p. 42. 



Table 22. Numbers and sexes of specimens used in covariance analysis of skull measurements and the standard means of the independent variates to which 

the dependent variates have been adjusted in Tables 23 and 24. 

Numbers and sexes of specimens used 

Queen Dolphin Standard 

Dependent variate Independent variate Elizabeth Is. Banks Id. and Union Mainland mean 
o' 9 ? o' 9 ? o' 9 o' 9 ? 

A Distance between tip of premaxilla and alveolus of P2 Condylobasal length 12 7 1 18 6 2 7 7 7 11 2 315.0 

B Distance between tip of premaxilla and alveolus of P2 Condylobasal length minus distance between 
tip of premaxilla and alveolus of P2 12 7 1 18 6 2 7 7 7 11 2 210.0 

C Diastema length Mandible length 23 5 1 16 6 2 4 5 13 14 2 260 .0 

D Diastema length Mandible length minus diastema length 23 5 i 16 6 2 4 5 13 14 2 175 . 0 

E Incisive foramen length Condylobasal length 15 6 18 6 2 7 6 10 13 2 315.0 

F Mandibular tooth row length Mandible length 28 5 1 16 6 2 4 5 13 14 2 260 .0 

G Maxillary tooth row length Condylobasal length 13 6 1 18 6 2 7 7 8 13 2 315 .0 

H Skull breadth above M2 Condylobasal length 12 5 1 18 6 2 2 7 4 7 1 315.0 

I Zygomatic breadth Condylobasal length 11 5 1 18 6 2 2 7 4 6 315 .0 

J Orbital breadth Condylobasal length 12 4 1 17 5 2 2 7 4 6 315 .0 

K Mastoid breadth Condylobasal length 11 5 1 18 6 2 2 7 4 7 1 315 .0 

L Depth of skull at M2 Condylobasal length 12 3 1 18 6 2 7 7 5 7 1 315.0 

M Condylo-lambdoidal depth Condylobasal 11::ngth 11 4 1 18 6 2 6 7 5 7 1 315 .0 

N Mastoid breadth Distance between tip of premaxilla and 
alveolus of P2 11 5 1 18 6 2 2 7 4 7 1 105 .0 
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Table 23. Statistics derived from covariance analysis of skull measurements of .males and females 

and unsexed specimens. Sex differences ignored. 

n Sy•z b±SE r Adjusted means F 
Queen Eliza- Dolphin and 

beth Is. Banks Id. Union Mainland 

A 80 2 .39 .396± .013 0.96 104.2 ±0 .56 105 .1 ±0 .49 107.3±0.67 110. 2 ±0 .56 19 .86**** 

B 80 3.89 .602±.034 0 .90 102 .4±0 .89 104.1 ±0. 78 107 . 7 ±1.07 113 . 1 ±0 . 89 26 . 73**** 

C 91 3 .13 .501±.022 0.93 84 .9±0.63 87 .6±0 . 70 90.3 ±1 . 14 92 .6±0 .63 22.26**** 

D 91 5 .81 .718±.076 0. 72 80. 9 ±1.10 86 . 1 ±1 . 21 90 .5 ±1 .98 97.8±1.10 40 .47**** 

E 85 2 .63 .147 ± .014 0. 77 37.4±0.59 39.3±0 .53 42 .0±0. 76 43 . 1 ±0.55 16. 72**** 

F 96 3.84 .131±.027 0 . 46 103 .9±0 . 70 100 .9 ±0 .83 97 .3 ±1.35 95 . 7 ±0 . 75 18 . 70**** 

G 83 3 .62 .112± .019 0 .56 94 .9±0.84 91.9 ±0 . 74 89 .6±1.00 87. 7 ±0. 78 12 .31**** 

H 65 3.44 .190::b.023 0. 73 102 . 2 ±0 .84 100.3 ±0 . 70 98 .4±1.19 97 .3 ±1.03 5 . 17*** 

I 62 3 .9,2 .250±.027 0. 78 127 .0±0 .99 126 . 7 ±0 .80 122 .1 ±1.36 121 .5 ±1 . 29 6.95**** 

J 60 3.61 .320±.026 0 .86 154.1 ±0 . 91 154.0±0. 77 151.1 ±1 . 25 149 .5 ±1.19 4 . 74** 

. K 64 3.87 .534±.026 0 .94 114.9±0 .97 110.4±0 . 79 104.1 ±1 .34 99.8±1.16 37.25**** 

L 69 2.62 .275±.016 0.91 95 .9±0 .67 94. 7 ±0 .53 91 . 7 ±0 . 72 • 93 .0±0. 75 7 . 21**** 

M 68 3 . 10 .2,04 ± .019 0 .80 73 .4±0.80 73 .8 ±0.63 70.9±0.89 68 .3±0.89 9.38**** 

N 64 4.69 1.319±.082 0 .90 116.9±1.21 111.9±() .98 102 . 1±1.66 95 .3 ±1.44 44.49**** 

The total number of specimens used is given under n. The standard errors of estimate, the regression coefficients., 

and the correlation coefficients are means for the four populations. The independent and dependent variates 

corresponding to the letters at the.left of the table are given in Table 22. That table also gives the standard mean~ 

of the independent variates to which the means of the dependent variates have been adjusted, and the number of 

males, females, and unsexed specimens for each population. The F ratios, with 3 : n- 5 degrees of freedom, show 

the significance of differences amongst the adjusted means. One, two, three, and four stars indicate differences 

respectively at the 5, 1, 0.5, and 0.1 per cent levels of significance. An average value for mean minus standard mean 

has been obtained as described by Finney (1946) and used in calculating the standard errors of the adjusted means. 

Table 24. Statistics derived from covariance analysis of skull measurements of males and females . 

Sex differences eliminated. 

Regression coefficients ±SE Adjusted means F 

n Sy,:xs Queen El iza- Dolphin and 

by,x by.r. beth Is. Banks Id. Union Mainland 

A 75 2.39 .438± .026 -2 . 17±1.11 101.8 ±0. 71 102 .1 ±0 .63 104 . 1 ±0 .83 105 .9 ±0. 73 3.82* 

B 75 3.97 .549±.072 +1. 75 ±2 .00 100. 7 ±1.10 102 . 2 ±0 .98 106 .3±1.29 112 . 7±1.13 14 . 17**** 

C 86 3 .18 .544±.040 -1 . 77±1.38 86 .3±0 .80 88. 7 ±0.90 91 .0±1.41 92 . 2 ±0 .82 5 . 46*** 

D 86 5.46 .341 ± . 120 +8.63±2 . 19 84 .4±1 . 18 89 .8 ±1.33 95 .3 ±2 .08 105 . 7±1 . 20 41.55**** 

E 81 2.54 .187 ± .026 -2.02±1.18 36 .0±0.66 37 . 7 ±0 . 70 39 .8±0 .67 40.3 ±0 .89 5 .65*** 

F 91 3.85 . 073 ±.049 +2 .40±1.66 103 .8 ±0.90 101.3 ±1.10 98 .4±1. 72 98 .0±1.00 4 .64** 

G 78 3.67 .070± .039 +2 . 23±1. 77 94 .5 ±1 .08 92 .0±0.96 90 . 1±1.26 89 . 2 ±1.03 3 .54* 

H 61 3.51 .167 ±.044 +1.11 ±1.89 102 .0±1.06 100 .4±0 .89 98 .8 ±1 . 45 97 .8±1 .32 1. 72 

I 59 4.05 . 230±.052 +0.99 ±2 .22 126. 7 ±1 . 26 126 .6±1.03 122 .3 ±1.68 122 . 2 ±1 .60 2 .61 

J 57 3.59 .255 ±.046 +3.35±1.97 153 .9±1.12 154.1±0.96 152.3±1 .50 152 . 2 ±1 . 42 2 .90 

K 60 3 .55 .437 ±.046 +4 . 43 ±1 .95 114 .6±1.12 111 .4±0 .91 105 . 9 ±1.49 103 . 0 ±1.35 11 .56**** 

L 65 2.55 .300± .030 -1.14±1.32 94 .3 ±0 .81 93 .0±0.64 89. 7 ±0 .83 90 . 1 ±0 . 90 6 . 73**** 

M 64 2.79 .128±.034 +4 . 13 ±1.46 72.9±0 .89 74.0±0 . 71 72.3 ±0.96 71 .5 ±1.00 1.44 

N 60 3.68 .913 ±.103 +8.41 ±1 .69 117.5±1 . 18 114 .6±0.97 107. 8 ±1.58 104.4±1.43 12.22**** 

The total number of specimens used is given under n. The standard errors of estimate and the regression 

coefficients are means for the four populations. The independent and dependent variates corresponding to the 

letters at the left of the table are given in Table 22. That table also gives the standard means of the independent 

variates to which the means of the dependent variates have been adjusted, and the number of males, females, and 

unsexed specimens for each population. 
Since z = 1 for males and = 0 for fem ales, the regression coefficient by,z is in effect the regression of Y on the 

proportion of males to the total number of specimens in the sample. The adjusted mean y is obtained by subtracting 

by,:x (x-x0 ) + by,s(z-1) from .f. If the sample consists entirely of males the second term cancels out. The 

regression coefficient b, .. z is equivalent to the adjusted means of males minus that of females after the population 

effects have been eliminated. The F ratios with 3: n - 5 degrees of freedom are suitable for testing the significance 

of differences amongst the adjusted means. One, two, three, and four stars indicate differences of significance 

respectively at the 5, 1, 0.5, and 0.1 per cent levels. The method described by Finney (1946) but modified for the 

double regression was used in calculating the standard errors of the adjusted means. 



A B C D E F G H J K L M N 
0 

: ~ r r ffFF~FffF 2 

4 

6 
112 

110 

108 

106 

104 

102 

100 

98 

96 

94 

92 

90 -

A B C D E F G H J K L M N 

Fig. 8. Adjusted means of skull measurements, sex differences eliminated by adjustment of 
female to male values. The description given for Fig. 7 applies equally to this figure except 
that I) the adjusted means are taken from Table 24, and 2) the black dots represent the 
adjusted measurements of NMC 2755 when assumed to be a female, and the small open circles, 

the adjusted means when it is assumed to be a male. 

Table 25. Summary of adjusted means of skull measurements and their differences in standard measure. 

Sum F-N minus A-E 
Difference 
Percentage of total difference 

Sum F-N minus A-E 
Difference 
Percentage of total difference 

Sex difference i~nored 
Queen 

Elizabeth Is. B anks Id. 
147 .9 139 .9 

8 .0 
24.8 

Sex difference eliminated 

158 .5 152.0 
6 .5 

24 . 2 

Dolphin 
and Union Mainland 

125.4 115 .7 
14.5 9 . 7 
45.0 30.1 

139 .0 131 .6 
13 .0 7.4 
48 .3 27 .5 

In order to eliminate difference of scale the adjusted means have been reduced to standard means by dividing by 
the standard error of estimate. As the northern populations have the smallest adjusted means for the paired 
measurements A to E and the largest for those from F to N (see Figs. 7, 8), the sum of the former is subtracted 
from the sum of the latter to give the maximum differences between populations. 
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Fig. 7. Adjusted means of skull measurements, sex differences ignored. The adjusted means 
given in Table 23 of measurements A to N listed in Table 22 are indicated as follows: 
□ Queen Elizabeth Islands; ■ Banks Island; • Dolphin and Union herd; 0 mainland. To 
equalize the scales and make it possible to plot the means on a single graph, the individual 
means for each population were converted to a percentage of their unweighted mean. The 
lines joining the circles and squares merely lead the eye from mean to mean of a single series 
and thereby make the presentation clearer. The small black dots represent the .adjusted 
measurements of NMC 2755, taken in southern Victoria Island on 19 March 1916 (seep. 44). 
The vertical lines at the top of the figure represent the standard errors of estimate and the 
standard errors of difference between means. All are reduced to the same scale as the means 
for the corresponding measurements. The first line for each set of means is the standard 
error of estimate; the other lines .are standard errors of difference. The second line for 
measurements A to G is suitable for comparisons of the Queen Elizabeth Islands or Banks 
Island and mainland samples; the third is for comparison of the Dolphin and Union sample 
with any one of the other three. For measurements H to K and N, the second line is the 
mean of the standard errors of difference for all four samples and the most suitable for 
comparison of either the Queen Elizabeth Islands or Banks Island with either mainland or 
Dolphin and Union¥ The third line is suitable for comparisons of the Queen Elizabeth 
Islands with Banks Island; the fourth, for comparisons of Dolphin and Union and mainland. 
For measurements L and M, the second line should be used for comparisons of Queen 
Elizabeth Islands, Dolphin and Union, ·and mainland; the third, for Banks Island with any 
one of these. The comparative lengths of the different sets of lines for standard errors of 
difference taken in conjunction with the different numbers of specimens in the series will 
give an estimate of the accuracy of those standard errors that are average values. The 

individual standard errors for each mean are given in Table 23. 
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Fig. 9. Mean differences between adjusted male and female means of skull measurements. 
The differences are male-female. They are equivalent to the hv.z portion of the regression 

given in Table 24. 

a function of multiplicative growth, the regression coefficients k in the formula 
log y == log b + k log x (Huxley, 1932) were calculated. However, as might 
be expected with variates of such short range, the significance of the differences 
amongst the regression coefficients was not appreciably altered by this trans­
formation. Only additional material can show if the mainland and possibly 
the Dolphin and Union caribou do actually have a higher regression coefficient 
for this pair of measurements or if the observed differences are due merely to 
sampling errors. When males and females are considered simultaneously 
( eight parallel lines), the significance of the difference between their regres­
sion coefficients is reduced to between the 1 per cent and the 5 per cent levels, 
and for the remaining calculations it has been ignored. • 

When the mean regression coefficient ( four parallel lines) for females was 
tested against the mean regression coefficient ( four parallel lines) for males, 
there were significant differences at the 5 per cent level for mastoid breadth on 
condylobasal length (K in tables) and on distance between tip of premaxilla 
and alveolus of P2 (N in tables). The mean regression coefficients for K are: 
J J, 0.49 + .06, Q Q, 0.28 + .07; and for N, J J, 1.11 + .14, Q Q, 0.55 + .15. 

As mastoid breadth is involved in each case, and as 11 dependent variates were 
tested, the difference may again be a result of sampling error. Except for the 
paired measurements, C, discussed in the preceding paragraph, there was no 
significant variation amongst the eight lines for males and females of the four 
populations when not grouped by sexes. With some reservations about the 
measurement pairs K and N, the mean regression coefficients for these eight 
parallel lines could therefore be used to obtain the separate means for males 
and fem ales. 

Except for the two pairs of measurements, A and B, discussed below, the 
separate means of males and females are not given as a third analysis was made 
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to obtain the combined adjusted means of males and females with the sex 
effect eliminated; or rather, with a correction made to adjust females to the 
equivalent male values and at the same time to give the mean difference between 
the adjusted means of males and fem ales with the effect of population di.ff erences 
eliminated. This method, based on least squares, is described by Quenouille 
( 1950, pp. 262-5) and was adapted to the present problem by Miss P. lVI. 
Clarke. A dummy variate is used, in this case z, with the value 1 for males. 
and 0 for females. Significant interaction (.05>P'>.0I) between sex and 
population was found only in the measurement pairs A and B, which are differ­
ent combinations of the same two measurements (Table 22). As there was no 
significant difference in the regression coefficients for the eight lines ( four 
populations, two sexes), the mean regressions, 0.427 for A and 0.541 for B, may 
be used to obtain the adjusted means for the populations and sexes respectively. 
With the populations in the order Queen Elizabeth Islands, Banks Island, 
Dolphin and Union, and mainland, these adjusted means are: 

102.4, 102.0, 103.1, 107 .4 

101.8, 101.6, 104.5, 114.8 

102.6, 104.8, 107.3, 107.5 

97 .2, 102.4, 106.4, 109.8 

It appears from these figures that the interaction results from variation in sex 
difference of samples from adjacent populations. It seems reasonable, there­
fore, to suppose that it is caused by errors of sampling, and the adjusted 
means for the combined sexes (Table 24) are likely to be more nearly correct 
than those of either sex taken separately. 

There is an obvious similarity between Fig. 7, based on calculations which 
ignore sex differences, and Fig. 8, based on those which eliminate these differ­
ences. Conclusions drawn from either graph regarding relationship between 
the populations will be approximately the same. There are, however, differ­
ences for individual measurements which require explanation; also some of the 
statistics in Tables 2 3 and 24, based on the above calculation methods, show 
considerable differences. Since in caribou there is a relatively large average 
size difference between the sexes, separation of that part of regression referable 
to sex necessarily reduces the length of the remaining hv.x portion of the 
regression line and hence increases its standard error. Therefore the reduction 
in significance of the regressions naturally affects the significance of the differ­
ences between the adjusted means, as shown by the F ratios in the last column 
of each table. In one pair of measurements, D, the ratio is slightly increased. 
Here the difference between the sexes is large (Fig. 9), and as the smaller sex, 
i.e., the females, are displaced on the Y axis in the same direction as the popu­
lation which contains the smallest animals, i.e., the Queen Elizabeth Islands 
series, elimination of the sex difference tends to separate the adjusted means 
of the four populations. This is observed when Figs. 7 and 8 are compared. 
The other pairs of measurements where the smaller sex and smaller population 
are displaced in the same direction are B and L. When the sex effect is 
eliminated, their adjusted means are also farther apart, although the difference 
is not sufficient to counteract the loss of significance caused by the shorter 
regression line. In the eleven other pairs of measurements the smaller sex is 
displaced in the opposite direction to the population which contains the smallest 
individuals, and the range of the adjusted means is reduced when the effect of 
sex is eliminated, the most notable case being N, which has the second largest 
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sex difference. Most of the differences shown by Figs. 7 and 8 in the relative 
positions of the population sample means for any one measurement result from 
differences between the proportion of males and females in the populations. 
Some small differences, however, are no doubt sampling differences due to 
the addition of a few unsexed specimens. 

Muse um material is of varied origin, and in some species an astonishing 
proportion is unsexed; in other species mis-sexing may be suspected. Most of 
the caribou examined for this study were sexed, probably correctly, although 
undoubtedly some skulls have been sexed or re-sexed by size and antlers long 
after death without this fact having been recorded on the labels. It is there­
fore worth while to consider some of the advantages or disadvantages of 
ignoring sex in covariance analysis. 

The obvious advantages are that unsexed specimens, which are often from 
areas not otherwise well represented in the collection, may be included and 
errors due to mis-sexed specimens avoided; the calculations are shorter than 
those needed to segregate the differences of sex and population; and the regres­
sion lines are longer and steadier, so that the significance of the adjusted means 
is usually greater (compare Tables 23, 24). However, it should be remembered 
that one portion of the greater length of the regression line is due to the various 
factors affecting size while the other is caused only by the different average 
size of the sexes. In taxonomic work this distinction does not appear to be 
important as long as the slope and position of the two parts of the regression 
lines do not differ significantly. 

There appear to be three main disadvantages to ignoring sex differences: 
1) The range of the population means may be extended or contracted by the 
interaction of size, as opposed to shape, differences and of sex differences. 
This is likely to have a serious effect on conclusions only if regression is being 
relied upon to remove all size effect, as would be the case if the series from 
one population were believed to average distinctly younger and therefore 
smaller than the others. 2) There is usually a slight increase in scatter about 
the adjusted means ( compare standard errors of estimate in Tables 2 3 and 24). 
3) Unequal numbers of males and females in the samples from the different 
populations will cause differences in the adjusted means. The differences, 
however, are small compared with differences which would be caused by 
mis-sexing when the sex differences are eliminated. 

The method here used to segregate sex and population differences avoids 
the disadvantages mentioned in the preceding paragraph and also gives the 
mean differences between the sexes when population differences are eliminated. 
On balance, this method is evidently preferable, at least for species such as 
caribou which have marked secondary sex characters which may be expected 
to affect the conformation of the skull. However, it is clear that even for 
these, very reasonable results may be obtained when sex is ignored, although 
the statistical significance of the adjusted means must be treated with caution. 
Of course, if really adequate samples of both sexes for all or most populations 
are available, each sex can be treated independently, and this may be necessary 
if significant interaction is present, as it would be if there were a large geo­
graphical variation in sex difference. When the samples are small, as in the 
present study, separate treatment is likely to lead to inconclusive or even 
conflicting results which are difficult to assess. 
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Sex differences. The mean difference between the adjusted means of 
males and females is given in Table 24 under by.z• It is also shown graphically 
in Fig. 9. Only four of the differences are significant. However, it seems 
probable that the skulls of males are generally slightly broader relative to 
their length than are those of females, the largest difference being at the 
proximal end. The condylo-lambdoidal depth is also greater in males, and 
this heightening and broadening of the posterior portion of the skull is 
probably associated with the greater relative size of antlers in males. 

Tooth row regressions. The correlations between mandibular tooth row 
length and jaw length and between maxillary tooth row length and condy­
lo basal length are distinctly lower than the other correlations in Table 2 3, and 
whereas the by.:c portions of the regression (Table 24) are significant at the 0.01 
per cent level for all other pairs of measurements, those for the two which 
contain tooth row measurements are not significant even at the 0.5 per cent level. 
Lack of correlation between skull size and tooth size appears to be common 
in a number of animals both at the individual and at the racial level. It may 
therefore be assumed to be at least partly innate. However, as rooted teeth 
usually cease growth before the skull has attained full size, variation in nutrition 
may play a part. In some ungulates there is the additional complication that 
the maxillary and mandibular tooth rows shorten with wear. In really old 
caribou this shortening is very obvious. In the Muskox shortening commences 
soon after M3 is fully developed (lv1anning and Macpherson, unpublished). 
The tooth rows of fully grown adults will therefore average shorter than those 
of animals which have a fully developed M 3 but have not yet attained full 
body growth or full skull length. 

Discussion 

Summary of the differences between the four populations 

Before the relationship and origin of the four main populations with which 
this paper is concerned are discussed, it seems advisable to summarize the 
differences which have been observed. The criteria considered are: relative 
darkness of pelage, colour of antler velvet, shape of hooves, skull dimensions 
( 19 measurements), and skull shape ( 14 paired measurements). 

Differences of pelage due to season, sex, and age are bound to make 
comparisons subjective, particularly when the available specimens are very 
limited, and, as in the present instance, could not all be spread out together. 
The following figures must therefore be treated cautiously. Thirty-eight 
out of 41 skins (93 per cent) from the Queen Elizabeth Islands and Banks 
Island were judged separable when allowance was made for variation due to 
season and sex. No summer skins of the Dolphin and Union herd were avail­
able, but 14 out of 17 (82 per cent) Banks Island and Dolphin and Union winter 
skins were separable. When the original comparisons were made few main­
land barren ground skins in winter pelage were available, and some of the 
Dolphin and Union and mainland skins appeared to have been confused. 
However, if the colour of the pelage of Dolphin and Union caribou was as 
consistent as those skins definitely referable to that population indicate, it 
seems probable that the greatest step in the southward dine of darkening pelage 
observed is between the Dolphin and Union and the mainland caribou. 
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At similar developmental stages there appears to be no overlap between 
the pale antler velvet of the Queen Elizabeth Islands caribou and the darker 
velvet of the mainland caribou. Presumably the gap would be bridged by 
velvet from Banks Island and from the Dolphin and Union herd, but none has 
been available for comparison. 

The hooves of the Queen Elizabeth Islands caribou are obviously shorter 
and blunter than those of mainland caribou. An attempt was made to measure 
the difference by adjusting the breadth 20 mm. from the tip of the fourth toe 
to a standard hoof length. An interesting feature of the result (Fig. 1) is that 
the hooves of the Dolphin and Union series averaged broader than those of the 
Banks Island series and were only slightly narrower than those of the Queen 
Elizabeth Islands series. 

The variations in absolute skull measurements can be seen in Figs. 2-6. 
The skull measurement best suited for estimating total sjze is probably condy­
lobasal length. This increases slowly from the Queen Elizabeth Islands caribou 
through the Banks Island population to the Dolphin and Union herd, then 
abruptly between them and the mainland caribou. The joint non-overlap 
(Mayr et al., 1953, p. 146) is 84 per cent for males and 88 per cent for females. 
The length of the central minus lateral anterior projections of the nasals is 
mainly independent of skull size and appears to be a measurement of taxonomic 
importance. Table 21 and Fig. 6C show that the greatest difference occurs 
between the Dolphin and Union and the mainland series (joint non-overlap, 
80 per cent for males, 63 per cent for females). 

Most of the other measurements are highly correlated with skull size 
( condylobasal length), and the significance of their variation can therefore 
best be estimated by covariance. This is true of even the less well-correlated 
mandibular and maxillary tooth row lengths (Tables 11, 12, Figs. 4A, B), 
although it is worth noting that in spite of the larger size of the mainland 
caribou their tooth rows average shorter. 

Variation in skull shape was investigated by two methods of covariance 
analysis, described in the preceding section. In one method differences of sex 
are ignored and in the other, eliminated. These methods yielded results which 
differed in detail, although the differences were not sufficient to affect the 
general taxonomic conclusions. The statistics are given in Tables 22-4, and 
the adjusted means are plotted in Figs. 7 and 8. From these figures it is evident 
that relative to condylobasal length there is a southerly dine of increasing 
length of the rostral region and decreasing skull breadth and height. There is 
also a decrease in tooth row length relative to condylobasal and jaw lengths. 
Figures 7 and 8 and Table 25 indicate that the most consistent step in the dine, 
and for the adjusted means of most measurements the largest, is between the 
Banks Island and the Dolphin and Union caribou, thus differing from the other 
criteria considered. The pair of measurements which, on the basis of Table 
24 and Fig. 8, would separate most specimens in these populations is N, mastoid 
breadth on distance between tip of premaxilla and alveolus of P2. The joint 
non-overlap is 82 per cent. For separating the Dolphin and Union and the 
mainland specimens the best pair of measurements is D, diastema length on 
mandible length minus diastema length (joint non-overlap, 8 3 per cent); and 
for separating the Queen Elizabeth Islands and the Banks Island specimens, K, 
mastoid breadth on condylobasal length (joint non-overlap, 67 per cent). 
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Slightly different and less reliable figures would be obtained from Table 23 
and Fig. 7, as explained in the preceding section. Although no single pair of 
measurements will separate many Banks Island and Queen Elizabeth Islands 
specimens, Figs. 7 and 8 and Table 25 indicate that the difference in skull shape 
is as great between these populations as between the Dolphin and Union and 
the mainland. However, as the correlation between the adjusted means is not 
known the variance of their sums cannot be calculated. 

Isolation and intergradation of the four main populations and the 
Victoria Island population 

From the above summary as well as from the graphs it is clear that, with 
the possible exception of hoof width, all the characters studied form dines 
extending from the Queen Elizabeth Islands caribou through the Banks Island 
population to the Dolphin and Union herd, and finally to the mainland caribou. 
It is therefore necessary to consider whether the four groups studied are 
homogeneous, semi-isolated populations or if more material and finer grouping 
would show the dines to be smooth and the population divisions arbitrary. 

Queen Elizabeth Islands. The major islands of the Queen Elizabeth group 
are separated by channels less than twenty miles wide; most of these channels 
freeze early and thaw late. They cannot therefore be considered serious 
barriers to free movement of caribou, and it would be natural to expect a 
fairly homogeneous population. The available specimens indicate this to be 
true. Skins from southern Ellesmere Island may average a little darker than 
those from the north of the island, and, judged by condylobasal length, three 
adult males from Isachsen were significantly smaller than other Queen Elizabeth 
Islands specimens, but this was probably because of poor feeding on the barren 
northern part of Elle£ Ringnes Island and is not a genetic difference. The 
small series of winter skins from Prince Patrick Island and Melville Island 
showed no constant difference from the average Ellesmere, Axel Heiberg, or 
Isachsen skins, although some were taken over 700 miles apart. Likewise, 
analysis of variance of the 19 skull measurements showed no differences that 
could not be attributed to sampling error. Nevertheless, longer series would 
surely show significant differences, possibly with the southern Ellesmere Island 
population standing out from the remainder. 

Banks Island. M'Clure Strait, which lies between Banks Island and Melville 
and Prince Patrick islands, is a much greater obstacle to caribou movement than 
the channels separating the individual islands of the Queen Elizabeth group. 
It is close to sixty miles wide at its narrowest point, probably freezes rather late 
(Stefansson, 1921, p. 477), and the ice is likely to be rough. Farther east, north 
of Victoria Island, Viscount Melville Sound is still wider. No doubt caribou 
could cross and have crossed M'Clure Strait-they appear even to have made 
the still longer and more difficult crossing from Banks Island to the mainland 
(Manning and Macpherson, 1958, pp. 66-7), but it is unlikely that they would 
do so with any regularity. Certainly there appears to be no record of caribou 
or their tracks having been seen on the ice of M'Clure Strait at any distance 
from land, although about 25 sledge crossings have been recorded. Banks 
Island is less than 250 miles from north to south and averages only about 100 
miles wide. Caribou which crossed Prince of Wales Strait from the east would 
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therefore spread quickly over the island. If it be granted that there 1s no 
regular migration from the north across l\1'Clure Strait, panmixia may be 
expected, particularly as there are seasonal movements on the island ( Manning 
and Macpherson, 1958). 

Victoria Island. Stefansson (1914, p. 39) considered that no great number 
of caribou crossed Prince of Wales Strait. There appear to be only three 
published records of caribou crossing, or apparently crossing, Prince of Wales 
Strait ( see Manning and Macpherson, 19 5 8, p. 65), but as the strait is only 
eight to twelve miles wide for a good part of its length, it is unlikely to be, or 
to have been, a serious barrier to their movements between early November and 
early June when it is frozen. As the population of Banks Island must have 
been denser than the resident Victoria Island population (see p. 9), it seems 
likely that most of the movement would be easterly, although it is possible 
that in spring some resident Victoria Island caribou would move west as the 
Dolphin and Union herd increased the population pressure on Victoria Island. 
A few Dolphin and Union caribou may also have crossed ( see p. 8). The net 
result would be gene flow in both directions but probably at a slightly higher 
rate to the east. If this were so it would have helped to balance the gene 
exchange between the Victoria Island resident population and the Dolphin and 
Union herd and thus retain the intermediate character of the resident Victoria 
Island population. However, a letter from an Eskimo at Holman Island post 
on the central vvest coast of Victoria Island indicates that the Eskimos there 
were able to distinguish the Banks Island caribou which crossed to Victoria 
Island in 19 5 2 from the local resident caribou. If this is correct, the present 
Victoria Island caribou presumably resemble the extinct Dolphin and Union 
herd more closely than they do the Banks Island caribou, but it is possible that 
after migration across Dolphin and Union Strait ceased sufficient caribou from 
that herd remained on Victoria Island to alter the gene complex of the resident 
caribou, and until more definite evidence is obtained to the contrary it is reason­
able to suppose that the resident Victoria Island caribou, at least towards the 
north, were intermediate between the Banks Island and the Dolphin and Union 
caribou. 

Unfortunately there are no recent specimens from Victoria Island, and 
I have seen only one older adult specimen that may have been referable to the 
resident caribou of the island. This skull, NMC 2755, is labelled male, 19 
March 1916, Richardson Island Sound, which is near the centre of the south 
coast. With a condylobasal length of 296 mm., it is unusually small for an 
adult male, and the antlers resemble those of a female. Its measurements, 
adjusted and reduced to scale, are plotted on Fig. 7. From this figure and 
from the sum of its measurements, 128.9, reduced to standard measurement as 
in Table 25, it appears to be intermediate between the Banks Island and the 
Dolphin and Union series. On Fig. 8, its measurements have been plotted after 
having been adjusted on the assumption that it was a male ( open circles) as 
indicated on the label, and also on the assumption that it was a female ( closed 
circles) as suggested by its size and antlers. A comparison of Figs. 7 and 8 
then leaves little doubt that either it has been incorrectly sexed or that its shape 
is so aberrant as to resemble that of a female. Possibly the fact that its antlers 
were of female form would mean reduced neck musculature and hence a female­
shaped skull. 
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To test the relationship of this specimen to the Banks Island and Dolphin 
and Union caribou, the summation of the differences in standard measure 
appeared unsatisfactory, as equal weight would be given to all measurements, 
whether there was a large or a small difference between these series. The 
measurements for the adjusted standard measure means of the Banks Island 
and Dolphin and Union series and the single Victoria Island specimen were 
therefore weighted by multiplying them by the difference between the means 
( standard measure) of the Banks Island and Dolphin and Union series, then 
summing measurements A to E and F to N and taking the difference, as in 
Table 2 5. If the result for the migrants is taken as O and that for Banks Island 
as 100, the Victoria Island specimen will be 29.4 when sex is ignored and 39.3 
when it is considered a female. The significance of the figures cannot be 
tested, and it would be unwise to do more than note that they are in tolerably 
close agreement, and consistent with the hypothesis that the specimen belonged 
to a resident Victoria Island population intermediate between the migrant and 
Banks Island caribou. The comparable figure when the specimen was adjusted 
as a male is -16.1, or closer to the mainland than to the Banks Island population. 

Dolphin and Union herd. In spring the Dolphin and Union herd used to 
cross Dolphin and Union Strait and western Coronation Gulf in small bands 
and spread out over western Victoria Island, some individuals probably reach­
ing the north coast. Possibly some males remained on the mainland although 
the evidence for this is not satisfactory. In autumn the herd collected on the 
south coast of Victoria Island and crossed to the mainland as soon as the ice 
was sufficiently solid. By this time the rut was probably nearly over. Caribou 
also reached eastern Victoria Island from Kent Peninsula, and some evidently 
crossed most parts of the intervening Coronation Gulf. A reasonable estimate 
of the total Victoria Island migration appears to be 100,000. 

Nlorphological evidence, both from contemporary observers and from 
collections, indicates that the Dolphin and Union herd was separated rather 
sharply from neighbouring mainland caribou in pelage colour, and the available 
skulls indicate that the migrants were distinctly smaller, although difference 
in skull shape was comparatively slight. Migrants into eastern Victoria Island 
were probably similar to those which crossed Dolphin and Union Strait. It 
may be supposed that these genetic differences \,Vere maintained by the rut 
taking place on Victoria Island, or, if it did occur or was continued on the 
mainland, by the fact that it was at its height later than that of the rut of the 
mainland caribou ( see p. 9). The Dolphin and Union herd would usually 
pick up a few mainland caribou which would pass with them to Victoria Island, 
but it may be supposed that the genetic effect of this was counterbalanced by 
some interbreeding with resident Victoria Island caribou or even wanderers 
from Banks Island. The migration across Dolphin and Union Strait virtually 
ceased in 1919, and that into eastern Victoria Island two or three years later. 
Any caribou that remained were presumably absorbed by the resident Victoria 
Island or mainland herds. 

Origin of the Peary Caribou and its intergrades 

The most likely cause of a dine, particularly a north-south dine of size 
and colour, is a gradual change in environmental conditions acting through 
natural selection on the available gene pool of the species. If this were the 
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manner in which the differences between the populations described here origi­
nated, it could be supposed that a relatively uniform population, concentrated 
by glacial conditions, spread northward as the retreating ice permitted. How­
ever, the resemblance . of the Boothia Peninsula, Melville Peninsula, and Baffin 
Island caribou to the mainland rather than to the Dolphin and Union or Banks 
Island caribou throws doubt on this hypothesis, particularly when it is remem­
bered that the wintering ground of the Dolphin and Union caribou was close 
to the tree-line and that parts of southern Victoria Island and Banks Island are 
within 200 miles of it, whereas even lVlelville Peninsula is 500 miles distant. 
Also, according to L. A. Learmonth ( oral), large, dark, migrating mainland 
caribou meet small, pale, resident caribou on Somerset Island without inter­
grading. Another difficulty is the marked difference in colour between the 
Dolphin and Union and the resident mainland caribou, a difference which 
cannot easily be explained by selection under present conditions. Indeed, the 
dark mainland caribou are so difficult to distinguish from rocks in winter, and 
the pale Peary Caribou so easy to see in early summer after the snow has gone, 
that one may wonder if their pale coats may not, from this viewpoint at least, 
be a disadvantage under present conditions. Lacking any positive geological 
evidence to the contrary, it may therefore be supposed that the Peary Caribou 
evolved in a high arctic glacial refugium. 

The ice appears to have retreated from Banks Island comparatively early 
(Manning, 1956b, p. 61), certainly before Victoria Island and the mainland to 
the south were ice-free. This would allow any caribou able to cross from 
Prince Patrick Island or Melville Island to become established on Banks Island 
while it was still inaccessible to mainland caribou. Judging from the historic 
distribution of pearyi-arcticus intergrades, it seems likely that Victoria Island 
was also colonized by pearyi before any arcticus reached it. This could have 
resulted from an eastward retreat of the ice on Victoria Island before the 
adjacent mainland coast was clear, or from the impassibility, because of the 
submergence of the land and lack of firm ice, of the water barrier south of 
Victoria Island. 

It may be supposed, therefore, that for a while those parts of the Queen 
Elizabeth Islands, Banks Island, and Victoria Island which were ice-free were 
inhabited by a single, nearly uniform, caribou population resembling that which 
now occupies the Queen Elizabeth Islands. Once caribou were able to cross 
the geographical barrier between Victoria Island and the mainland, so that 
pearyi and arcticus could meet, gene interchange began, and the Banks Island 
and Victoria Island populations were gradually modified. In the absence of 
any selective advantage, caribou crossing back from Banks Island to the Queen 
Elizabeth Islands were probably too few to affect the high arctic population; 
indeed, they may well had difficulty in surviving the severe conditions in 
competition with the local herds. The mainland population may likewise 
have remained unaffected, because of natural selection against pearyi characters, 
because of the swamping effect of its great numerical superiority, or more 
probably because the rut took place on Victoria Island, so that for a mainland 
caribou to mate with a Victoria Island caribou or even a Dolphin and Union 
intergrade it would have in effect to become part of the migrating herd. 

The habits and movements of caribou are such that a migration between 
Victoria Island and the mainland could have grown gradually from a few 
vagrant herds crossing from either or both sides, or it could have been initiated 
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or augmented by a sudden emigration such as that attempted from Banks Island 
in the winter of 1951-2 (.Manning and Macpherson, 1958). In any case, it is 
easy to see that migrants would be favoured by the superior mainland winter 
grazing and by comparative freedom from wolves on Victoria Island during 
the summer, including the fawning season, and this would increase the growth 
of the herd. 

The direction of the early migration makes an interesting speculation but 
has no bearing on the taxonomic relationship of the Dolphin and Union herd 
as it existed in historic time. This must be judged from its genetic composition 
as evidenced by our knowledge of the phenotype which, owing to integradation 
clearly differed from both typical arcticus and typical pearyi. At first sight, 
the sharp difference between the Dolphin and Union caribou and the resident 
mainland caribou with which they were in close contact seems to suggest that 
the migration originated from Victoria Island and that time has been insufficient 
for the equilibrium of a smooth dine to be achieved. However, if, as the 
evidence indicates, the rut occurred on Victoria Is.land, the original pure stock 
migrants could only become contaminated while on Victoria Island, and for 
this to occur mainland caribou would have to cross to Victoria Island. This 
may be the key to the direction of the original migration as well as to the 
means by which the Dolphin and Union herd began and was maintained as a 
semi-isolated, interbreeding population which did not contaminate the neigh­
bouring mainland resident caribou. 

The above discussion has emphasized the effect of gene flow on the origin 
of the Banks Island and the Dolphin and Union caribou as distinctive popula­
tions. Natural selection has also no doubt played a part, but how big a part 
is by no means clear, and it may be doubted if, insofar as the characters con­
sidered here are concerned, the Banks Island caribou, for instance, is better 
adapted to its environment than the mainland or Queen Elizabeth Islands caribou 
would be on Banks Island. Gene flow, through Victoria Island, between the 
mainland and Banks Island caribou ceased about thirty-five years ago, and is 
not likely to recommence under present conditions. lVlodifications of the 
island populations may therefore occur. Alternatively, if by properly en­
forced and suitable regulations a new migration from the mainland to Victoria 
Island is established, as I have no doubt it could be, the first migrants would 
be true mainland caribou and a further change in the resident Victoria Island 
caribou might be expected to result. 

Formal taxonomic position 

It has been shown that the Banks Island and Victoria Island populations 
and the migrant Dolphin and Union herd form parts of a cline joining typical 
arcticus and pearyi. These forms must therefore be considered as races of 
Rangif er arcticus. The Banks Island population is referred to R. a. pearyi, the 
Dolphin and Union herd more tentatively to R. a. arcticus. The evidence is 
too meagre to attempt to place the resident Victoria Island population. 

Future research and specimens needed 

A number of taxonomic problems, the solution of which would lead to a 
better understanding of the evolution and origin of the various caribou 
populations, have been mentioned in this paper. These and some others within 
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the geographical area covered are now gathered together in the hope that 
others may consider them, or at least help to collect the material necessary. 

Collections from some places will help specific problems more than those 
from others, but there is no place from which additional material could not be 
put to good use. The largest single collection from the Canadian Arctic is 
probably the Peary collection from northern Ellesmere Island, but a new series 
from that area would be most welcome to see if any changes have occurred 
during the last fifty years. 

1 'he most important problem of the arcticus-peary i complex centres around 
Prince of Wales island, Somerset Island, and Boothia Peninsula because caribou 
migrate between these places and because on Somerset Island the mainland 
caribou are said to meet the pearyi type caribou without intergrading. There 
appear to be no specimens from Boothia Peninsula or Somerset Island, and only 
a small collection, definitely of the Peary type, from Prince of Wales Island. 

The Victoria Island wintering population is represented by only one adult 
and one subadult skull from the south coast. A good series of the present 
caribou population would be most informative. No more skins of the Victoria 
Island migrant caribou can be obtained, but it is possible that skulls and long 
bones can still be found, and if reasonably well preserved they would be very 
valuable. A few skulls might also be obtained from archaeological excavations, 
and they would be particularly interesting if the age could be determined from 
associated artifacts. 

There is some indication that caribou from southern Ellesmere Island 
average darker and possibly larger than those from the north, but until more 
southern Ellesmere lsland material is available this cannot be proved. If this 
is correct, the caribou of Devon Island should be still darker and larger, but 
no material from there is available. The question would then arise whether 
the difference was caused by intergradation with the caribou of northern Baffin 
Island or with those of Prince of Wales Island or Somerset Island, possibly 
through Cormvallis Island. l\t1ore specimens are required from the western 
Queen Elizabeth Islands before it can be said with any certainty that they do 
not differ from those farther east and have not been affected by intergradation 
with Banks Island caribou. 

A further coliection from the Isachsen area is needed to determine if the 
small size of those previously collected is a constant character and if there are 
any other differences. 

Although there are now more specimens of the mainland caribou available 
than when the calculations for this paper were being done, there are still very 
few skins, and insufficient skulls from the eastern areas for satisfactory com­
parison with western material. A winter collection of the caribou which 
remain scattered throughout the northeastern barrens is needed to test if they 
differ morphologically from the migrants which visit these areas in summer. 

This paper has dealt with skins, hooves, skulls, and antler velvet. When 
possible all these parts should be collected. In addition, long bones may prove 
very useful. The National Museum of Canada has a number of these from the 
Dolphin and Union herd, but comparative materia] is very scarce. 

Skull measurements of young caribou have not been used, mainly because 
the number was insufficient for separate treatment. A good series of varying 
ages might prove very interesting and throw light on the manner in which 
differences in the adults of the different populations develop. 
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Specimens examined 

Specimens preceded by AMNH are in the American Museum of Natura] 
History; the remainder are in the National Museum of Canada. An asterisk 
indicates that the skull was examined. 

Skins 

R. a. pearyi. Queen Elizabeth Islands population. Ellesmere Island 
(north): 21708*, AMNH 27920*, AMNH 27922, Al\JNH 27924, AMNH 
27926, AMNH 27940, AMNH 29980, AMNH 29982, AMNH 30000*, AMNH 
30044, AMNH 30045, AMNH 30046. Ellesmere Island (central): 21709*, 
21712*. Ellesmere Island (south): 12511*, 12512*, 12513, 14058*, 14949*. Axel 
Heiberg Island: 8797, 8798*, 8799. Isachsen: 21710, 21711, 21724*, 21725'~\ 
21726*. Prince Patrick Island: 20340*, 20343*, 21600*, 21727'~. 

R. a. pearyi > R. a. arcticus. Banks Island population: 2764*, 2765*, 
2766*, 2767*, 2768, 2769, 2770*, 21161*, 21168*, 21170. 

R. a. arcticus > R. a. pearyi. Dolphin and Union herd. Bernard Har­
bour: 2559, 2560, 2747*, 2748*, 2749*, 2750*, 2758* (Liston Island), 2760*, 
2763*, no number. Langton Bay: AMNH 34426. Horton River: AMNH 
34430*. Great Bear Lake: AMNH 34443. 

R. a. arcticus. Mainland population. [vVest? j5 Hudson Bay: AM.NH 
19504. Wager Bay: AMNH 22936. Chesterfield Inlet: 14055*. Clinton­
Colden Lake: 14903. Artillery Lake: AMNH 29032*. Southeast of Great 
Bear Lake: 22010, 22012. Coronation Gulf: 2751*, 2752, AMNH 34433. 
Bernard Harbour: 2762 7 • Point William, Victoria Island (assumed to be mis­
labelled; see text): AMNH 34427, AMNH 34428*8. Dease River: AMNH 
34437. Darnley Bay: AMNH 34432. Langton Bay: AMNH 34431. Horton 
River: AJVINH 34434*. 

Skulls 

R. a. pearyi. Queen Elizabeth Islands population. Ellesmere Island 
(north) t t: AMNH 279011, AMNH 279021, AMNH 279131, Al\1:NH 279201, 
AMNH 2792!1, AMNH 279251, AMNH 27927 2

, AMNH 279302, AMNH 
279372, Al\1:NH 279391, AMNH 279481, AMNH 279581, AMNH 279871, 
AMNH 27988 2 , AMNH 279891, AMNH 3003F; 2 2: 21708, AMNH 27909, 
AMNH 279093 , AMNH 300002 , Al\1NH 30007 2

• Ellesmere Island ( central) 
3 t: 21709, 21712. Ellesmere Island (south) J 3: 12511, 14058, 14949; sex?: 
12512. Axel Heiberg Island 2: 8798. Isachsen J J: 21724, 21725, 21726. 
Melville Island J: 21599. Prince Patrick Island J 3: 20340, 20343, 21600, 
21727; 2: 20341. 

Bay. 

I Measurements limited to 3, 6, 9 (see list of measurements). 
2Measurements limited to 1, 3, 6, 7, 8, 9, 10, 19 (see list of measurements ) . 
3Two females in collection with the same numbers. 
4Not used in calculations. 
5Collected by Captain Comer and therefore assumed to be from the west side of Hudson 

6Sex doubtful notwithstanding evidence of new label. 
7 A dark summer skin dated April 18 and therefore probably wrongly labelled. See text. 
8But skull with this number possibly from different specimen. See text. 
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R. a. pearyi > R. a. arcticus. Banks Island population t J: 2764, 
2765, 2766, 21161, 21166, 21167, 21168, 21169, 21171, 21173, 21670, 21671, 
21672, 21747, 21748, 21750, 21751, 21755, 21758, 21759; ~ ~: 2767, 2770, 21164, 
2 I 716, 217 49, 217 5 2, • 2175 7; sex ? : 2116 3, 21172. 

R • ~ R • . a. arcticus . . a. pearyi. Victoria Island population. Richardson 
Island Sound ? : 2 7 5 5. 

R. a. arcticus > R. a. pearyi. Dolphin and Union herd. Liston Island 
S?: 2758. Bernard Harbour 8 8: 2746, 2757, 2760, 2761, 2763, 2750, 21715; 
S? S?: 2573, 2574, 2747, 2748, 2749, 2754. Horton River S?: AMNH 344304. 

R. a. arcticus. Mainland population J 8 . [West? ]5* Hudson Bay: 
AlvlNH 149992, AMNH 195002, AMNH 195012 • [West Hudson Bay?]5 : 

AMNH 229362, AMNH 229852, AMNH 229862• Chesterfield Inlet: 14055. 
Near Eskimo Point: 22061, 22065. Artillery Lake: AMNH 29031 2• Southeast 
of Great Slave Lake: 22068, 22069. Bathurst Inlet: 2744, 2745. Coronation 
Gulf: 2743. Horton River: AMNH 34502. Aylmer Lake: 5227. S? S?. 
[West Hudson Bay?]5 : 195032, 1950S2. Wager Bay: AMNH 229372• Near 
Eskimo Point: 22062, 22064. Near Churchill: A. H. Macpherson 20. Aylmer 
Lake: AMNH 290342• Artillery Lake: AMNH 290322 • Clinton-Colden Lake: 
14087. Great Slave Lake area: near Fort Resolution, 10335; north-northeast of 
Great Slave Lake, 22066; southeast of Great Slave Lake, 22067. Coronation 
Gulf: 2751. Horton River: AMNH 344342• Sex ?. Wager Bay: AMNH 
22938 2

• Near Eskimo Point: 22063 6 • 

* For footnotes see p. 49. 

ABTOPE<l>EPAT 

3Ta pa6oTa npe,ll.CTaBJI51eT B OCHOBHOM TaKCOH0MHqecKoe HCCJie,ll.0Ba­

HHe qeThipex nonyJim.I.HH KapH6y Rangifer c ocTp0B0B KopoJieBhI EJIH3aBe­

ThI, 0CTpoBa EaHKCa, npoJIHBa )loJibqJHH H lOHHOH, H C K0HTHHeHTa. ,UJI51 

cpaBHeHH51 6hIJIH HCTI0Jih30BaHbl qepena, llIKYPhl, K0IThITa H 6apxaT poroB. 

flpHBO,ll.51TC51 JI,aHHhie CTaTHCTH1IeCKOH o6pa60TKH 19 H3MepeHHH qepena, 

a TaK)Ke pe3yJihTaThl K0-BapHaUH0HH0fO aHaJIH3a 14 napHhlX H3MepeHHH. 

EhIJIH npHMeHeHhI ,LI.Ba MeT0Jl..a KO-BapHaUHOHH0f0 aHaJIH3a. flepBblH He 

Y1IHThIBaeT TI0JI0BhlX pa3JIHqHif, BTopoii pa3Jl,eJI51eT TI0Jihl H BH0CHT C00T­

BeTCTBYIOIUHe nonpaBKH. Pe3yJihTaTbl 0Ka3aJIHCh CX0,LlHhIMH; o6cy)K,Lta­

IOTC51 pa3JIH1IH51 Ha6JIIOJI,eHHhie B Jl,,eT'aJI51X. KJiaHHhI, B03HHKIIIHe, TIOBH,ll.H­

MOMY, Me)KJI.Y ,llaHHhIMH nonyJI51UH51MH, JI.eM0HcTpHpy10TC51 Jl.JI51 useTa 

rnepcTH, pa3Mepos H corJiacoBaHHhIX H3MepeHHH qepena. <l>opMhI arcticus 
H pearyi cqHTaIOTC51 npHHa)],Jie)K3lllHMH K 0,ll.H0MY BH)].y. TionyJI51UH51 C 

0CTp0Ba EaHKCa 0TH0CHTC51 K nocJie,llHeii, ''cTaJI,o'' C )lOJihqJHH H lOHHOH 

0TH0CHTC51, B03M0iKH0, K nepBOH. CyMMHPYIOTC51 HCT0pHqeCKHe ,lI.aHHhie 

0 CTa,LI.e C npoJIHBa ,UoJihqJHH H lOHHOH H ero Hcqe3H0BeHHH KaK MHrpH­

py10meii eJl,HHHU.hI. 
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