
DESCRIPTION OF REMAINS OF BISON OCCIDENTALIS
FROM CENTRAL MINNESOTA.

By Oliver P. Hay,

Associate of the Carnegie Institution of Washington.

In the autumn of 1921 a letter was received at the United States

National Museum from F. W. IJliler, chief engineer, in behalf of

John A. Savage & Co., owners of the Sagamore Iron Mine, at

Riverton, Minnesota. In this letter it was written that many

buffalo bones had been uncovered in working their mine. The

inquiry was made whether or not the United States National Mu-

seum would be interested in the discovery. Photographs enclosed

in the letter showed that the bison material was valuable and also

that antlers of a reindeer had been unearthed at the same place.

At the request of the officers of the Museum the owners of the mine

shipped and presented to the United States National Museum a

large amount of bones, in fact, enough to fill trays occupying about

35 cubic feet of space. Among these bones are two practically com-

plete skulls, several others in various stages of incompleteness, be-

sides vertebrae, ribs, and limb bones in great numbers. However,

no carpal or tarsal bones, and no bones of the feet are included.

These smaller bones had been swept away by the streams of water

used in removing the peat. Out of this lot of bones have been se-

lected enough to make up a skeleton for exhibition.

The officers of the company have shown a commendable apprecia-

tion of the value of these remains and much intelligence in bringing

them to the notice of the United States National Museum.

It is found that most of the skulls belong to Bison occidenfaUs,

but one nearly complete skull and a good maxilla and premaxilla

belong to B. bison.

The mine is close to the eastern bank of Mississippi River, about

10 miles northeast of Brainerd and near the town of Crosby. The

surveyor's description runs thus :
" Section 19, township 46, range
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29." The bones were met with in a peat swamp which forms a part

of the overburden of the iron ore. This peat, about 6 or 8 feet deep,

was being removed by hydraulic operations and thus the bones

were exposed. They were at or near the bottom of tlie peat.

This discovery brings to us new information regarding the time

of disappearance of Bison occidentalis. From the remains of this

species hitherto discovered, the writer had concluded that it had died

out before the oncoming of the Wisconsin ice sheet. Mr. Uliler

reports that underneath the peat of the bog where the bones were

found there is about 30 feet of drift. On my consulting Prof. Frank
Leverett about the age of this drift, he wrote as follows

:

The drift at the iron mine in section 19, towii^hip 46, range 29, near Crosby,

Minnesota, is a moraine of red Wisconsin drift, of about the age of the Kala-

mazoo morainic system in Michigan, and the onter moraine of tlie Green Bay
lobe in Wisconsin. It is older than the gray drift of Minnesota and younger
than the Shelbyville, Bloomington, and Marseilles moraines of Illinois. It is,

therefore, about mid-Wisconsin in age.

We can be certain therefore that Bison occidentalis lived in Min-

nesota until the middle of the last glacial stage. How much longer

we can not now determine. Nor can we be certain just when the

bones of Bison bison were left in that peat swamp. The two species

may have lived in that region together, or the existing buffalo may
have arrived there after the other species had become extinct.

It will perhaps occur to those reading this account that these

animals became mired in that bog and perished. Possibly some of

them did thus meet their fate ; but others may have died there from

other causes. It may be doubted further that more individuals died

in that bog than died on an equal area of upland. In the bog, where

water was always present, the bones were preserved; on the hills,

they gradually dissolved into soil.

In studying the skulls the writer has taken a series of measure-

ments in order to show the dimensions of the parts. See Table 1,

page 3. In the first and second columns are measurements taken

from the two complete skulls of B. occidentalis; in the third, fourth,

and fifth columns are measurements from the injured skulls. In

the sixth column are corresponding measurements of a good speci-

men of the existing bison (Cat. No. 22, 374, U. S. N. M.). In the

seventh are similar measurements of a specimen of the European

bison, Bison honasvs (Cat. No. 11, 514 U. S. N. M.). In an eighth

column are measurements derived from a very complete skull of

Bison alleni found in Alaska (Cat. No. 7706 U. S. N. M.). This

specimen was described by the writer in 1913.^

1 Proc. U. S. Nat. Miis., vol. 46, pp. 182-192, pis. 16, 17, test figs. 7-9.
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The writer makes use furthermore of various indices based on

the measurements just mentioned. These are intended to show the

ratio between measurements of important parts in each skull and

to bring out the variations found in the different individuals. They

are to be employed also in determining the resemblances and the dif-

ferences between the various species. The record of these indices

forms Table 2. The numerals found in the second column on the left

side of the page refer to measurements correspondingly numbered

in Table 1. The basal length (measurement 2 of the latter table) is

valued at 100.

Table 2.

—

Indices.

1. Basallength in 4.

2. Basal length in 6..

3. Basallength in 7..

4. Basal length in 11,

5. Basal length in 12

6. Basal length in 13

7. Basal length in 14,

8. Basal length in 15,

9. Basal length in 17,

10. Basal length in 19,

11. Basallength in 27.

12. Basal length in 31,

13. Basal length in 32
14. Basal length in 33,

Bison occidentalis.
Bison
bison.

10541

67
41

74
56
36
36
70
59
67
41

56
39
29

ISl

10542

70
46
72
54
36
36
70
60
70
41
55
37
28

181

22374

66
41
72
56
41
35
67
53
66
42
41
31

35
146

Bison
alleni.

7706

59
41

72
50
36
34
55
51

59
38
77
34
27
210

bonasus.

67
43
71

50
36
38
64
55
67
40
48
31

28
159

In this table the first three indices pertain to measurements which

lie in the median sagittal plane. These seem to show that no

important differences in longitudinal proportions exist among the

species B. occidentalis, B. bison., B. honasus, and B. alleni. Bison

alleni, however, seems to have a somewhat shorter brain-case; but

additional specimens are needed to prove this.

The indices found in lines 4 to 10 are concerned with transverse

measurements and show, therefore, the relative widths of the skulls.

It w^ill be observed that there is no wide variation in the two skulls

of B. occidentalis; nor is B. bison far away. In line 8 the index is

53, but another individual at hand brings it up to 59. Bison bison

seems again to differ from both B. occidentalis and B. bonasus in

the greater width of the constriction on the maxillary ridge in front

of the orbit. This view is strengthened by another individual at

hand.

It is to be noted that the indices of the widths in B. alleni are

always lower than the corresponding ones in B. occidentalis and

B. bison. An examination of the author's figure of this species ==

=" Proc. U. S. Nat. Mus., vol. 46, pi. 16, fig. 1.
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will show that this is a long-faced, narrow-headed species. B, occi-

dentalis is a broad-headed form, surpassing B. bison in this respect.

Indices for the horn-cores (pis. 1, 2) are obtained by dividing

the length along the lower curve by the distance from the base of the

horn-core on the upper side to the tip in a straight line. The fol-

lowing table presents the indices as obtained

:

B. occidentalis.
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lively, to B. bison, B. bison, B. dlleni, and B. bonasus. It will be

noted that there is close agreement among the first three skulls,

and again between the fifth and sixth ; and at the same time a good

deal of diiference between the two groups. The skull of the fourth

column agrees with the skulls of B. bison and not with those of B.

ocddentalis. On other grounds it had been concluded that this

skull belongs to B. bison. The horn-cores are those of B. bison,

as liVAy be seen in the measurements of Table 1.

If measurements across the face be taken halfway between the

maxillomalar sutures and the rough eminence on the ridge, and these

be compared with the width at the rear of the orbits, the following

indices will be obtained:

B. ocddentalis.
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offer distinct differences. The following table of measurements is

presented

:

A. Measurements of upper teeth of bisons.

Teeth.
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at the middle. In the Kansas specimen these dimensions are re-

spectively 345 mm. and 48 mm. It must be remembered that any one

of these bones may belong to the existing bison. It is, however, prob-

able that all belong to B. occidentalis.

EXPLANATION OF PLATES.

\ Skull of Bison occidentalis Lucas.

Pr-ATK 1.

Figs. 1, 2.

1. View from in front. X .14.

2. View from behind. X .14.

Pr.ATK 2.

Figs. 1, 2.

1. View of under surfiice. X .13o.

2. View from left side. X .17.
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Skull of Bison occidentalis.

FCR EXPLANATION OF PLATE SEE PAGE
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Skull of Bison occidentalis.

For explanation of plate see page




