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REPORT

ON

TERTTARY PLANTS OF BRITISH COLUMBIA

COLLECTED BY MR. LAWRENCE M. LAMBE IN 1906

TOGETHER WITH A DISCUSSION OF PREVIOUSLY RECORDED TERTIARY FLORAS

BY D. P. PENHALLOW, D. Sec.

INTRODUCTION

The material which forms the basis of the present monograph was obtained by Mr.
L. M. Lambe of the Geological Survey of Canada in the summer of 1906, and was trans-
mitted to me for determination in the following autumn. The collection embraces a very
large number of specimens, some of them new to their particular localities, and some of them
representative of hitherto undescribed species, The importance and extent of this collection
present a most favourable opportunity for bringing together the results of previous studies ;
of establishing on a more complete basis the relations of the various Tertiary floras of Canada
and correlating them with similar floras within the boundary of the United States; and
through a comprehensive survey of the entire Tertiary floras of Canada, of answering some of
the questions relative to the ages of the Tertiary deposits of the western provinces. The
Tertiary deposits of western Cunada are spread irregularly over a wide extent of territory in
British Columbia, Alberta and Saskatchewan, extending thence into the area of the western
United States, but with important outliers to the northward and westward in the Queen
Charlotte islands, northern DBritish Columbia, Yukon territory and the region of the
Mackenzie River basin in the North-west Territory. Many of these outlying areas are very
small, and all of them are widely separated. Although much has been accomplished during
the last sixty years, with respect to determining the age of these beds, it is still an open
question as to the precise horizons within which they fall, and the number of successive
stages represented in the Tertiary as a whole. The results obtained from the present studies
appear to confirm in important ways conclusions already reached by Sir William Dawson,
Dr. G. M. Dawson, Cope, Newberry and others, and the hope is indulged that, even if they
add nothing new, they may serve to more completely clear up, some of the questions about
which there is at present reasonable doubt.

It will be useful to indicate at the outset the extent of the collections of Tertiary plants
gso far made and described, and in the following list these are given in connexion
with the authorities by whom they were determined, as also the place of publication. From
this it will be seen that some of the more recent collections have been reported upon but not
published, and they are therefore included in the present monograph as the place of first
publication.
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1. Hzer, OswaLp.—On a Collection of Plants from the Mackenzie River, made by Sir
John Richardson’s Searching Expedition in 1851.
Flor. Foss. Aret., I, 1868 ; VI, 1880.

2. Dawson, Sir J. W.—Note on Fossil Plants collected by Dr. A. Selwyn, from the
Edmonton Coal Beds in 1874.
Geol. Surv. Can., 1873-74, p. 51

Dawson, Sir J. W.—A Collection of Plants from the Region of the International
Boundary, collected by Dr. G. M. Dawson in 1873-74.
Brit. N. Amer. Bound. Comm., 1875, App. 828-331.

4, Dawson, Sir J. W.—A Collection of Plants from the Mouth of the Quesnel River,
British Celumbia.
Geol. Surv. Can., 1871-72, p. 59 ; 1875-76, p. 259-260.
Trans. R.8.C., I, 1882-88, iv, 33.

5. Dawsox, Sir J. W.—A Collection of Plants from the Blackwater River of British
Columbia.
Geol. Surv. Can., 1875-76, p. 259-260.
Trans. R.8.C., I, 1882-88, iv, 33.

6. Dawsox, S1r J. W.—A Collection of Plants from Coal Brook, Indian Reserve, North
Thompson River, British Columbia.
Geol, Surv. Can, 1877-78, 186 B. -
Trans. R.S.C., I, 1882-883, iv, 34.

7. Dawson, Stk J. W.—A Collection of Plants from Vermilion Cliff, Tulameen River,
British Columbia.
Geol. Surv. Can., 1877-78, 186 B.

8. Dawson, Sir J. W.—A Collection of Plants from Nine-mile Creek, Whipsaw River,
British Columbia.
Geol. Surv. Can., 1877-78, 186 B.

9. Dawsox, Sir J. W.—A  Collection of Plants from the Lignite Tertiary of Roche

Percee, Souris River, Saskatchewan.
Geol. Surv. Can,, 1879-80, 61-55 A.

10. Dawson, Sir J. W.—Tertiary Plants of British Columbia and the North-west
Territories.
Trans. R.8.C., 1882, 1, iv, p. 15.

11. Dawson, Sir J. W.—On the Mesozoic Floras of the Rocky Mountain Region. (Con-
tains a short account of Tertiary Plants).
Trans. R.8.C., III, 1885, iv, 15-18,

12, Dawson, Sir J. W.—Fossil Plants from the Laramie Formation of Canada.
Trans. R.8.C., IV, 1886, iv, 17-34.

18, Dawson, Sir J. W.—Report on a Collection of Plants from the Red Deer River,
Lritish Columbia.
Geol. Surv. Can., 1887, 137 E.

11. Dawson, Siz J. W.—Fossil Woods from the Laramie of Canada.
" Traus. R. 8. C., V. 1887, iv. 31-37.
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Dawson, Stz J. W.—TFossil Plants collected by K. G. McConnell on the Mackenzie
River, North-west Territory.
Trans. R.8.C., VII, 1889, iv, 69-74.

DawsoN, Sir J. W.—Fossil Plants collected by T. C. Weston on the Bow River,
- DBritish Columbia.

Trans, R.8.C., V1I, 1889, iv, 69-71.

Geol. Surv. Can., N. Ser., IV, 1888.89, 96 D.

Dawson, Sir J. W.—Fossil Plants from the Similkameen Valley and other places in
the Southern Interior of British Columbia.
Trans. R.S.C,, I, 1882-88, iv, 84; VIII, 1890, iv, 75-91.

Dawsox, Str J. W.—A Collection of Plants from the Finlay and Omineca Rivers,
British Columbia.
Geol. Surv. Can., VII, 1894, 36 C.

Dawson, Sir J. W.—Collections of Plants from the Vicinity of Vancouver, British
Columbia.
Trans. R.8.C,, N.8,, I, 1895, iv, 187-162.

Pensarrow, D. P.—DPlants from the Red Deer River, at the mouth of the Blind-
man River, Alberta, collected by L. M. Lambe in 1897.
Included in the present paper.

Penmarrow, D. P.—Plants from the Red Deer River, Alberta, in the collections of
the Peter Redpath Museum, McGill University.
Trans. R.8.C., VIII, 1902, iv, 46.

. Pennatrow, D. P.—Plants from the Tertiary of the Horsefly River, British

Columbia, in the collections of the Peter Redpath Museum, MecGill University.
Trans. R.8.C,, VIII, 1902, iv, 68.

Penmarrow, D. P.—Notes on Tertiary Plants from the Laramie of Porcupine Creek
and Great Valley, Saskatchewan, in the collections of the Peter Redpath Museum,
Mc@Gill University.

Trans. R.S.C., 1X, 1903, iv, 33.

Penmarrow, D. P.—Plants from the Kettle River, British Columbia, collected by
Dr. R. A. Daly, 1903.
Trans. R.8.C., XIII, 1907, iv.

. PEvmairow, D. P.—Notes on Tertiary Plants from the Laramie of Alberta and

Saskatchewan, in the collections of the Peter Redpath Museum, MecGill
University.
Trans. R.8.C,, X 1904, iv, 57.

Pexnrarrow, D. P—Plants from Coal Gully, near Coutlee, British Columbla,
collected by Dr. Ells and R. R. A. Johnston, 1904.
Included in the present paper.

. PennaLLow, D. P.—Plants from the Diamond Vale Coal Company, Quilchena,

British Columbia, collected by Dr. Ells and R. R. A.Johnston, 1904.
Included in the present paper.
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29.

30.

31.

32.

33.
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Pennanrow, D. P.—Plants from the Region of the International Boundary in British
Columbia, collected by Dr. R. A. Daly, 1905.
Trans. R.S.C., XIII, 1907, iv.

PenaaLLow, D. P.—Plants from the Tulameen River, British Columbia, collected
by L. M. Lambe, 1 06.
Present paper.

PenmarrLow, D. P.—Plants from the Tranquille River, British Columbia, collected
by L. M. Lambe, 1906..

Present paper.

Penmatrow, D. P.—Plants from Coal Gully, near Coutlee, British Columbia,
collected by L. M. Lambe, 1906.
Present paper.

Penmartow, D. P.—Plants from Quilchena, British Columbia, collected by L. M.
Lambe, 1906. Present paper.

PenmaLLow, D. P.—Plants from the Similkameen Valley, British Columbia, collected
by L. M. Lambe, 1906. Present paper.

The following statement of special localities from which plants have been derived is
presented with a view to exhibiting, as nearly as possible, their relatlons with respect to
horizon and geographical position.

=
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. The Souris river,

Roche Percee, Saskatchewan,
Porcupine creek and Great valley, Saskatchewan. . .
Calgary, Alberta.
Cochrane, Alberta.
Red Deer river, Alberta.
Edmonton, Alberta.
Great Bear river, Mackenzie basin, North-west Territories.
Similkameen valley, British Cblumbia, including

(a) The Similkameen river embracing all localities not otherwise designated.
(b) Tulameen or North Similkameen river.

(1) Vermilion cliff.

(¢) Similkameen river.*

(1) Whipsaw creek.
(2) Nine-mile creek, on the Whipsaw, 8 miles from the mouth of the Tulameen.

9. Kettle river, Southern British Columbia. .
10. Nicola basin, British Columbia.

*Until lately known as the South Similkameen river.

(a) Coal gully.
(b) Quilchena.

(¢) Coldwater river.
(d) Stump lake.




11. Horsefly river, British Columbia.

12. Quesnel river, British Columbia.

13. Cariboo gold mine, British Columbia.

14. Blackwater river, British Columbia.

15. Tranquille river, British Columbia.

16. Kamloops, British Columbia.

17. Finlay river, British Columbia.

18. Omineca river, British Columbia. .

19, Coal brook, Indian Reserve, North Thompson river, North-west Territories.
20. Burrard inlet, British Columbia.

DESCRIPTION OF LOCALITIES AND THEIR FLORAS.
SOURIS RIVER.

The locality referred to in this paper, and by Sir William Dawson in his ‘papers dealing
with descriptions of plants, as the Souris river, may be more specifically designated as
Roche Percee, inasmuch as that is the place from which the few specimens of that region
were chiefly obtained.

Proceeding westward from the Pembina mountains along the International Boundary
from about longitude 102° to 106° 80" west, there are three important regions within
which the Lignite Tertiary beds present exposures. The first of these is the locality just
indicated. As the Souris river descends from the northwest along the foot of the Dirt hills
and the Missouri cOteau, it reaches the Boundary Line at about longitude 103° 30, thence
turns north and east, following the line to nearly longitude 102° when it once more turns
south and crosses into the United States. In its easterly course it cuts through the Tertiary
formation and exposes its structure to a depth of fifty feet or more.

The rocks of the Lignite Tertiary are first seen about four miles east of Short creek and
about six miles north of the Boundary at the place known as Roche Percee The
formation is the.same as for other portions of the Lignite Tertiary along the International
Boundary, and its description may therefore be included in that for the Porcupine creek
and Great valley.

The flora derived from Roche Percee is very meagre, but so far as it is known, it seems
to confirm the general conclusions at present accepted relative to the extension of the Lignite
Tertiary area and its relation to the floras of Porcupine creek, Calgary and the Mackenzie
River basin. This record as given by Sir William Dawson (18) embraces the following
species :—

Platanus nobilis, Newb.
Quercus sp.

Sassafras selwyni, Dn.
Taxites olriki, Heer.
Taxodium occidentale, Newh.

From the point where the lignite beds are first seen, exposures occur at frequent inter-
vals in the banks of the Souris river, westward, to a distance of about twelve miles by the

Line, and considerably more by the river. .
9197—2
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Farther to the west, the Tertiary formation immediately south of the ILine has been
eroded to a depth of several hundred feet, and this has been carried out to such an extent
that isolated buttes have been left in otherwise broad plains. The whole area of about 8,000
square miles has been deeply scored by numerous intersecting valleys which make it an
almost impassable territory. These ¢ Bad Lands” of the upper Missouri have been pushed
northward across the International Boundary where they meet the more undisturbed and
more elevated Tertiary plateau or Missouri cOteau. The drainage from this plateau south-
ward has resulted in the cutting of several great gorges or valleys as the streams descend
from the cdteau to the level of the Bad Lands, and in them important exposures of the for-
mation are to be met with. The most notable of these gorges are the Great valley at about
longitude 1057, and Porcupine creek at about 105° 45" and thirty-five miles west of Pyramid
creek which may be considered in connexion with Great valley. These three regions—
Souris river, Great valley and Porcupine creek, although usually described separately, may
be treated floristically as one, for the reason that they represent exposures of the same for-
mation, and the floras are the same.

GREAT VALLEY.

The most complete account of the Great valley has been given by G. M. Dawson (6,92),
who has shown it to be the most eastern great channel of erosion which crosses the Inter-
national Boundary southward, towards the Missouri, and in it the beds of Lignite Tertiary
are exhibited on a grand scale. They are exposed at an elevation of about seven hundred
feet above those of the Souris river at Wood End, and about six hundred feet above those
of the northern locality at Traders Road, but their exact relation to the latter has not been
determined.

The complete section of the beds has a thickness of 210 feet, and the lowest of these
contain the plant remains. They consist of curiously banded clays and shales which have a
purple tint when viewed from a distance. In the upper portivns of the section somewhat
abundant remains of mollusca occur but only those of fresh water origin.

Many of the crumbling hill-tops of the valley have a brick red colour resembling that
seen in parts of the Souris valley, and due, as there, to the combustion % situ of the deposits
of lignite. The slag or clinker produced by this action is also found, though not observed in
place.

PORCUPINE CREEK.

Porcupine creek is the third of the great Tertiary exposures along the International
Boundary. In it and tributary valleys many partial sections occur (6, 97), and lignite is
seen in three places near the Boundary Line, just above the level of the water in each case.
The beds which overlie the lignite consist of yellowish and grey sands and clays, well strati-
fied, and closely resembling those forming the upper part of the section of Great valley.

In a section thirty-one feet thick, the lignite bed lies within one to two feet of the bottom
and has a thickness of three to four feet. Above this, for twenty-five feet, there are alters
nating strata of grey clay and sand, ranging from three inches to nine feet, which contain
plant remains in variousstates of preservation.
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"In a tributary valley entering Porcupine creek from the west, a section forty feet and
three inches in thickness contains a lignite bed nine inches thick at a depth of eleven and
one-half feet. At a depth of seventeen feet there is another lignite bed eighteen feet thick.
This rests upon soft, grey sandstone, and like the bed above, is overlaid with banded yellow-
grey and purple clays containing well preserved plant remains,

The flora of Great valley and Porcupine creek was first studied by Sir William Dawson
in 1875 (23, 327-331). This list was extended and published in 1886 (24, 17-31) as
the result of further collections. More recently Penhallow (79, 83-95, 73, 60, 61) has
revised the woods of these collections and determined doubtful species, and in the course of
this revision it was found that some new species must be included. As now known upon the
basis of these studies, the flora of this district is composed as follows :—

[y

. Fsculus antiguas, Dn.
. Carya antiquorum, Newb.
. Carpolithes sp.
. Castanea sp. (Quercus of the report of 1879-80).
. Catalpa crassifolia, Newb,
Corylus americana, Walt.

macquarrii, Heer,

rostrate, Ait.
9. Cupressoxylon dawsoni, Penh, Wood.
10. Davallia tenuifolia, Sw.
11. Diospyros sp.
12. Equisetum sp.
13. Equisetum parlatorii, (Heer) Knowlton.
14, Gingko sp. (Probably G. adiantsides).
15. Glyptostrobus europceus, (Brongn) Heer.
16. Juglans cinerea ? L.

o

I R

17. rhamnoides, Lesq.
18. rugosa, Lesq.
19. schimperi, Lesq.

20. Lemna scutata, Dn.

21. Onoclea sensibilis, Newb.

22. Paliurus colombt, Heer.

23. Phyllites sp.

24. caparinoides, Newb.
25. venosus, Newh.

26. Phragmites sp.

27. Platanus haydenii, Newb.

28. heterophyllus, Newb.
29. nobilis, Newb.

30. raynoldsii, Newb.
31. Populus acerifolia, Newb.
32. arctica, Heer.

33. genetrix, Newb.

34. richardsoni, Heer.

35. Pseudotsuga mioceria, Penh. Wood.
36. Quercus sp.

37. Rhamnus sp.

38. concinnus, Newb.
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39, Rhamnacinium porcupinianwm Penh. Wood.

40. triseriatim, Penh. Wood.
41. Salix lareamiana, Dn.
42. raeana, Heer.

43. Sapindus affinis, Newb.

44. Sassafras burpeana, Dn.

45. - selwyni, Dn.

46. Scirpus sp.

47, Scirpus sp.

48. Sequoia burgessii, Penh. Wood.

49. langsdorfii, (Brongn) Heer. Wood and leaves,
50. nordenskioldii, Heer.

51. Symphorocarpophyllum sp.

52. albertum, Dn.

53. linneforme, Dn.

54. Taxites olriki, Heer.

55, Taxodium distichum, Rich. Wood. This is probably the wood of either 7. distinchum mio-
cenum, Heer, or 7. occidentale, Newb.

56. occtdentale, Newb.

57. Thuya sp. Wood. Probably the wood of the next.

b8. interrupta, Newb.

59. Trapa borealis, Heer.

60. microphylla, Newb.

61. Ulmus precursor, Dn.

62. Viburnum asperum, Newb.

63. calgarianum, Dn.
64. oxycoccoides, Dn.
65. lanceloatum, Newb.
66. pubescens, Pursh.

One of the first accounts of the geology of the Tertiary of southern Saskatchewan and
Alberta and its contained fossils was given by Dr. James Hector in 1861 (:31,393,407-409),
but the first complete knowledge of the region was derived from the work of Dr. G. M.
Dawson in connexion with the British North American Boundary Commission in 1873-74
(6.) and of the Geological Survey of Canada in 1877-78(8). Reviewingthe data thus brought
together, it is to be observed that the Lignite Tertiary extends from east to west, no less than
two hundred and sixty miles. In the region of Roche Percee, the outcrops of lignite are firm
and compact, and in many places it shows spots of amber. When exposed by river cutting,
the beds present, at the margin, a large amount of clinker giving evidence of combustion
of the lignite (5,164).

From the Souris river westward, the Lignite Tertiary nearly always occupies high gronnd
and frequently forms a well developed plateau resting upon Cretaceous clays, and in the region
of the Great valley and Pyramid creek the lignite beds are exposed at an elevation of about
seven hundred feet greater than those last seen on the Souris river. Here, as at Porcupine
creek, the Souris river and in the Bad Lands of the United States, the formation consists
of beds of lignite interstratified with variously coloured clays and sands, some of which are
remarkable for the perfect preservation of numerous plants. Porous material like scoriaceous
lava, indurated clays and metamorphosed sandstones is frequently met with, either in place
or widely scattered over the surface of the valleys, and is to be recognized as resulting from
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combustion of the lignite beds. By reason of the greater resistance which these altered beds
offer to erosion, the exposures are greatly diversified and are productive of those remarkable
features exhibited in the Roche Percee and in the characteristic aspects of the Bad Lands.
The lignite beds may have a thickness of from a few inches to eighteen feet, and they are
usually overlaid with a plant-bearing bed of clay.

Dr. Dawson points out that in their eastern extension the lignite deposits show no trace
of marine or brackish water conditions, and whenever remains of molluscs are found, they are
those of fresh water (5,152.) From Roche Percee westward to Wood mountain, the deposits
are identical with the eastern fresh-water extension of the southern Lignite Tertiary or Fort
Union beds (6,154.) But from Wood mountain westward the character of the formation
changes, until in the region of the buttes the appearance is totally different. The introduc-
tion of the remains of reptiles adds a new feature, and in the Milk river fresh water forms
are.mixed with marine Ostrea. In the Sweet-grass hills, Ostrea shells are found in great
abundance, together with molluses identical with those of the Bitter Creek Coal series of
Wyoming, and a Dostia, probably the same as those from Coalville, Utah. Although there
is a reversion to fresh-water forms near the first and second branches of the Milk river, the
" general tendency is towards salf water conditions eastward—the former spread eastward in the
lower layers as far as Roche Percee, while the latter spread westward in the upper beds, nearly
to the base of the mountains.

Dr. Dawson closes his account with the conclusion that the Tertiary beds of the Forty-
ninth parallel are identical with those of the Judith River formation, * the age of which has
long been an unsettled question, and they have only lately been included by some geologists
with the remainder of the Lignite Tertiary and called Cretaceous Dr, Hayden was only
prevented from calling them Fort Union Tertiary by the occurrence of certain vertebrate
remains, the meaning of which is now better understood ” (6,157).

CALGARY AND COCHRANE, ALBERTA,

Cochrane, Alberta, lies on the western edge of the Laramie basin, about six hundred
miles northwest of Roche Percee, while Calgary is about twenty-five miles to the southeast
of the former. As the formation in these localities is the same as for the more southern
portions of the basin, no further discussion is required in this connexion.

Very few plants have been collected from either of these places. Penhallow (74, 57)
has recorded two species of wood from Cochrane, one of which is a species of Thuya, probably
T. interrupta, which is found abundantly through the Tertiary of the western provinces. The
other is a species of Taxodium which has been designated as 7. laramianum, but it is quite
probable that it may be the wood of T. occidentale, a species very common to the Lignite
Tertiary.

From Calgary, Sir William Dawson has obtained nine species (26, 15-18) as follows :—

1. Platanus nobilis, Newb.

2. raynoldsii, Newb.
3. Populus acerifolia. Newb.
4. cordifolia, Newb.
5. genetriz, Newb.

6. Sassafras burpeana, Dn.
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7. Viburnum cdlgarianum, Dn.
8. oxycoccoides, Dn.
9. Gingko sp. Probably G. adiantoides.

RED DEER RIVER, ALBERTA,

The Red Decr river lies on the eastern water-shed of the Rocky mountains, its course
extending thence to the Great p'ains, crossing the entire width of the Laramie basin. The
river enters this area on the west about thirty-six miles northwest of Cochrane, it then runs
northeast sixty-five miles to Blackfolds, thence south and east to near long. 113° west, and
finally southeast seventy-five miles tothe eastern limits of the Tertiary formation, the eastern
and western portions lying within Cretaceous areas.

Tyrrell (84, 60E) gives the formation at the mouth of the Blindman river, the locality
from which many of the specimens have been derived, as consisting of horizontal, light-grey
sandstones with grey and olive shales, fifty-two feet in thickness. The olive shales near the
top, and having a thickness of fifteen feet, contain fossils. In discussing the possible age of
the formation, he expresses the opinion that it is early Eocene, and designates it as the
Paskapoo series which includes all the rocks above the Edmonton and embraces Dawson’s
Porcupine Hills and Willow Creek series, together with all but the lowest 700 — 900 feet of his
St. Mary River series. As exposed on the Little Red Deer, the Paskapoo has a total thick-
ness of 5,700 feet (84, 185 E). The origin of the series is explained by the statement that at
the close of the Edmonton the present plains area was lifted from the bottom of the Dierre
sea with the formation of the Rocky mountains along a line near the western edge, but again
sank beneath the sea. This area, now cut off from the main ocean, formed a great inland
lake upon the sinking floor of which there were deposited sandstones and sandy shales with
a thickness of several thousand feet. (84,137K).

The first record of plants from the Red Deer river was published by Sir William
Dawson in connexion with Mr. Tyrrell’s report in 1887 (29, 136E) :—

In 1897 Mr. L. M. Lambe placed in my hands a collection of Red Deer plants from the
mouth of the Blindman river, and in 1902 these were published together with others in the
collection of the Peter Redpath Museum (75, 46). Combining these various lists, the
following represents the flora of the Red Deer region as now known:—

Alnites grandifolia, Newb.

Carya antiqguorum, Newb.

Catalpa crassifolig, Newb.

Cercis parvifolia, Lesq.

Clintonia oblongifolia, Penh.

Cornus rhamnifolia, 0. Web.

Corylus americana fossilis, Newb.
macquarrii, (Forbes) Heer.

Equisetum arcticum, Heer.

Ficus sp.

. Glyptostrobus europeeus, (Brongn) Heer.

. Juglans sp.

acuminata, A. Br.

14, taurifolia, Knowlton.
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15, Juglans leconteana, Lesq.
16. vecidentalis, Newb.
17. Lastrea fischeri, Heer.
18. Maianthemum grandifolium, Penh.
19. Nelumbium saskaichuense, Dn.
20. Osmunda macrophylla, n. sp.
- 21. Phyllites carneosus, Newb.
22. Populus acerifolia, Newb.

23. arctica, Heer.

24. cuneata, Newb.

25. daphnogenoides, Ward.

26. obtrita, Dn,

21. richardsori, Heer.

28. iingeri, Lesq.

29. Quercus sp.

30. ellisiona, Lesq. :

31. Saliz laramiana, Dn.
32. Sapindus, sp.
33. Sequota couttsice, Heer.

34. langsdorfii, (Brongn) Heer.
35. nordenskiolaii, Heer.

36 Sphenopteris bloemstrandi, Heer.
37. guyotts, Lesq.

38. Sphenoxamites oblanceolatus,n. sp.
39, Taxodium distichum miocenum, Heer.
40, occtdentale, Newb.

41. Typha sp.

42. Viburnum ovatum, n. sp.

43, asperum, Newb.

44, saskaichuense, Dn.

EDMONTON COAL BEDS AND THE NORTH SASKATCHEWAN RIVER.

These two localities may be treated as one. The North Saskatchewan river enters the
Laramie area on the west about sixty miles north of the Red Deer river and one hundred miles
north of Cochrane. The flora from this locality is not very important, indeed the only infor-
mation available is derived from a small collection of plants obtained by Dr. Selwyn in 1874,
and determined by Sir William Dawson, (13,51). Among them he recognized a species of
Tazxes, one of Cupressoxylon and some otker species of coniferous wood, but he did not
attempt their specific determination. He, however, concludes that they are all modern
species and probably Tertiary.

GREAT BEAR RIVER, MACKENZIE RIVER BASIN, NORTHWEST TERRITORIES.

Probably the earliest account of the Tertiary flora of Canada’is that given by Sir John
Richardson in'1851 (80) in connexion with his search for Sir John Franklin. In his report
he gives several beautifully executed and accurate figures of plants, and among others a very
fine specimen of Taxodium occidentale. All his specimens were obtained from the Mackenzie
basin within a limited exposure about “the lower portion of the Great Bear river. This
locality is found in long. 125°—126° west and just below the 65th parallel of latitude. It
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forms an isolated outlier of the Laramie formation, and as indicated on the geological map it
appears to measure thirty-six miles east and west, and twenty-eight miles north and south.

McConnell (68) who examined this area in 1888, describes it as located about twenty miles
south of Old Fort Norman, where the soft clays and sands of the Bear River Tertiary beds are
first seen. Thelowest beds consist of indurated sandsof a yellowish and greyish colour. These
are overlaid with 80-40 feet of bluish and yellowish sandy shales, above which there are 8-4
feet of lignite. This latter is succeeded by 15 feet of whitish-weathering arenaceous shale
which is very soft but rich in fossil leaves. The total thickness of the Tertiary beds is one
hundred feet and five inches. He directs attention to the fact that the lignite beds were on
fire at the time of his visit, and that ‘they have been burniug since the locality was first
visited by Sir Alexander Mackenzie just a century ago.” This combustion has produced an
alteration similar to that observed in the region of Porcupine creek and elsewhere, with the
result that the enclosing shale is hardened and reddened. In these baked shales there are
many beautifully preserved specimens of leaves (68, 95-96D).

From Bear river, the Tertiary beds extend alorg the Mackenzie river almost to the
foot of Bear mountain where they are replaced by Devonian limestones and shales, but on the
south they reappear at a point about twelve miles below Bear river and present an exposure
along the valley for about half a mile when they disappear, though their actual extension
may be somewhat greater. The total thickness of the formation, as a whole, is held to be not
less than 600 feet, and the area itself is given a somewhat greater value than originally
assigned—forty miles along the Mackenzie from north tosouth, and a width of thirty to forty
miles (68,100D). The Tertiary beds to be seen at Old Crow river and at Fishing river are
regarded as of the same age, forming a part of the same basin. Atthe head of the Ramparts,
these rocks overlap the Cretaceous and rest directly upon hard limestones and quartzites
which are probably Paleozoic. Below IIowling-Dog-Rock, at the mouth of the Porcupine,
the rocks are similar to those of the Ramparts. The width of the Tertiary basin at this point
does not exceed seven miles, though the appearance of the coantry indicates that it extends
much farther (68,127-132).

Discussing the age and formation of these beds, McConnell regards them as lacustrine
in origin, and in their lithological and stratigraphical aspects they “have a much closer
resemblance to the Miocene of the Cypress hills and neighbouring areas than of the Laramie
with which their fossils correlate them.”

At the mouth of the Bear river, instead of a conformable passage from the Cretaceous
to the Tertiary, as in the area of the Great plains, there is evidence that the former was
elevated and subjected to a prolonged denudation before the latter was deposited. In order
to reconcile the stratigraphical position of the Bear River beds with a Laramie age, it will be
necessary to assume that this part of the continent was, towards the end of the Cretaceous
period, affected by extensive movements of elevation and depression in which the central part
did not participate. (68,100d.)

The collection of plants made by Sir John Richardson was placed in the hands of Prof.
Oswald Heer, for determination. Four specimens of fossil wood were in the collection.
These were handed to Dr. C. Schroter for determination by microscopical study, and he
found them to embrace a Sequoia, a Lariz, a Gingko and a Platanus. They are all illustrated
by accurately drawn figures from which it is possible {0 confirm the general conclusions
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reached, though there seems to be some doubt as to the G'ingko. With the exception of
the last which was not specifically named, and of the Platanus which was regarded as
identical with leaves of the same genus found in association, these woods were held to
represent new species and were so named. .

Heer’s results were published in 1868 (34) and again in 1880 (42), and his original list
may therefore be regarded as constituting the beginning of our acquaintance with this
ancient but wide-spread flora within the limits of Canada. It was nevertheless only shortly
after, and before the publication of Heer’s second list, that Sir William Dawson made his first
determinations of Laramie plants, based upon collections made by Dr. G. M. Dawson in 1873
(26) ; and from that time onward, our knowledge of this flora somewhat rapidly increased.
Heer’s list, including woods by Schroter, is as follows :—

1. Antholithes amissus, Heer. Fruis.
2. Betula macrophylla, Goepp. Leaves.
3. Carpolithes seminulum, Heer. Fruit.
4. Corylus macquarrit, (Forbes) Heer. Leaves.
b. Gingko sp. Wood.
6. Glyptostrobus ungert, Heer. Leaves.
7. Hedera maclurii, Heer. Leaves.
8. Juglans acuminata, A. Br. Leaves.
9. Larix johnseni, Schroter. . ‘Wood.
10. Magnolia nordenskioldii, Heer. Leaves.
11. Phyllites aceroides, Heer. Leaves.
12. Platanus aceroides, Goepp. Wood and leaves.
13. Popuius arctica, Heer. ‘ Leaves.
14. hookeri, Heer. Leaves.
15. richardsoni, Heer. Leaves.
16. Pterospermites spectabilis, Heer. Fruit.
17. Quercus olafseni, Heer. Leaves.
18. Salixz raecana, Heer. Leaves.
19. Sequoia canadensis, Schriter. Wood.
20. langsdorfii, (Brongn). Heer. Leaves.
21. Smilax franklini, Heer. Leuves.
22. Tlia malmgreni, Heer. Leaves.
23. Viburnum nordenskioldii, Heer, Leaves.

24. Xylomaites borealis, Heer. On leaves of Pterospermites spectabilis.
All of these plants were regarded by Heer as of Miocene age.

In 1888, McConnell made a re-examination of the bed from which Richardson obtained
his plants. He found it entirely covered with water, as was also the nine foot seam of lignite
mentioned by that early explorer. (28, 69; 68,99p). He nevertheless brought away a
very good collection of plants which were subsequently determined and reported upon by Sir
William Dawson (1'7,96p). The list appears below :—

1. Callistemophyllum latum, Dn.

2. Carpolithes sp.

3.'Legumifnosites? borealis, Dn.

4. Nordenskioldia borealis, Heer.
9197—3



5. Populus arctica, Heer.
6 latior, Al. Br.
7. hookeri, Heer.
8. Pteris sitchensis, Heer.
9. Sequoia langsdorfii, (Brongn) Heer.
0

10. Tawxites olriki, Heer.

In addition to these recognizable specimens, there were some pyritized woods of
doubtful character, but apparently representing Sequoia canadensis, Platanus aceroides and
Glingko as determined by Schroter.

It will be observed that although the collection was not an extensive one, it nevertheless
served to extend the original list in important ways, since it added no less than six species.
In summing up the results of his studies, Dawson (17,98p) concludes that these facts indicate
a very strong resemblance of the flora of the Mackenzie River beds to that of the Laramie
and other parts of Canada and the United States, and also with the Tertiary of Greenland,
Spitzbergen, Alaska and the Hebrides. They thus confirm the inferences as to this similarity
and as to the Lower Eocene age of the Upper Laramie as stated by him in the Report on
the Forty-ninth Parallel and in subsequent publications.

The seven localities thus dealt with all lie within the general region commonly desig-
nated as the Laramie basin and regarded as of Lower Kocene or Lignite Tertiary age, and
to a consideration of this question, attention will be given in a subsequent page.

THE SIMILKAMEEN VALLEY.

The formation within the region of the Similkameen valley occupies a basin of an
irregularly circular form with an extension of about fifteen miles east and west, and fourteen
miles in its greatest northern and southern extension. According to the indications of the
geological map, the eastern half is regarded as comprising Tertiary voleanic rocks, while the
western half is sedimentary. Dawson observes (9,112B) that the “Tertiary rocks of this
part of the province do not form such extensive, unbroken sheets as they do farther north,
a fact probably due to the more mountainous and rugged nature of the country at the time
of their deposition, and also to extensive and severe disturbance and denudation subsequent
to that time. They are for the most part igneous rocks, but include thick masses of
argillaceous and arenaceous beds with lignites and coals. It is by no means improbable that
the Tertiary rocks of this part of British Columbia may eventunally admit of separation into
several distinct series representing different stages in the Cainozoic period, but paleonto-
logical evidence of this is yet wanting.”

There is no region in western Canada that has received such searching and extensive
study of its flora as the Similkameen basin, and it will be convenient to consider it with
reference to the various special localities examined. These are :—

1. The Similkameen river.
This includes plants not only from the main river, but from some other localities
not otherwise designated.

2. The Tulameen or North Similkameen river, including
(a) Vermilion cliff.
(b) Princeton.
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8. The Similkameen river, embracing
(2) Whipsaw creek.
(b) Nine-mile creek.

1. Similkameen River.

The Similkameen river is located about 49° 80’ N, and 120° 80’ W. From Vermilion
forks to the eastern limits of the basin is only a distance of about seven miles, and the
Tertiary exposures are therefore brought within a narrow extent of territory. The flora as
determined by Sir William Dawson in 1890 (23, 91) is very limited but includes some repre-
sentative species. :

Antholithes sp.

Betula sp.

Cyperites sp.

Equisetum stmilkamense, Dn.

Iicus sp.

Magnolia sp.

Myrica cuspidata, Lesq.

Populus daphnogenoides, Ward.
obtrita, Dn.

Quercus sp.

Vaccinophyllum questum, Dn.,
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This list has now been extended through the collections of Mr. Lambe in 1906 with the
following result :~—

. Betula sp.

. Carpinus grandis, Ung,

Carya antiguorum, Newb.

Comptonia columbiana, Dn.

. Cyperites sp.

Myrica éuspidata, (Lesq.) Dn.

. Nelumbium pygmeum, Dn.

. Osmunda regalis, L.

Phragmites sp.

. Populus obtrita, Dn.

rotundifolia, Newb.

zaddachi, Heer.

. Sequoia acuminata 7 Lesq.

. Taxodium distichum miocenum, Heer.

occidentale, Newb.

. Rhizomes? and very fine rootlets of a monocotyledonous plant.
. Obscure impressions showing flattened scars in a spiral arrangement, probably the remains of
a cone.
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1. Tulameen or North Similkameen River.

The Tulameen or North Similkameen river is one of the most important of the upper
branches of the Similkameen which it joins near Princeton, once known as Ver-
milion Forks. Only a limited portion of this branch, about eight miles in extent and
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near its mouth, lies in the Tertiary formation. Vermilion cliff is three miles above the forksand
is composed of rocks of very singular aspect about two hundred feet high and embracing Ter-
tiary strata one hundred and fifty feet in thickness. It is much resorted to by Indians for the
purpose of securing paint material, and Dawson (8, 130-132) informs usthat the colour is prob-
ably due to combustion of a bed of lignite in its lower part, after the manner frequently found
in the Tertiary Bad Lands east of the Rocky mountains, and also at Quesnel, British Columbia.
The beds were evidently laid down in the bottom of a lake into which very numerous and
copious mineral springs issued, and the deposit resulting from their action is siliceous with a
large proportion of calcareous matter. The lignite beds, the combustion of which produced
an alteration of the surrounding rocks, is seven feet in thickness.

At Vermilion Forks, according to the observations of Bauermann, made in 1882 (2, 32B),
the formation is characterized by the presence of sandstones underlying beds of fine white
sandstones containing twigs and fragments of coniferous plants.

The first botanical examination of this locality was made by Sir William Dawson in
1877 (21, 186B), when he recorded the occurrence there of—

1. Myrica partita, Lesq.
2. Paliurus? sp.
3. Taxodium distichum miocenum, Heer.

In 1890 the same author made a very important addition to this list by the recognition
of not less than ten new species (23, 75-91) as follows :—

dlnites curta, Dn.

Ceanothus sp.

Cinnamomum sp, probably C. affine.
Comptonia columbiana, Dn.

Gingko adiantoides, Ung.

Glyprostrobus sp., probably G. europeus.
Planera longifolia, Lesq.

Nelumbium pygmeeum, Dn.

Quercus dallvi, Lesq.

Ulmites pusillus, Dn.
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No further addition to the flora of this portion of the Similkameen basin was made until
Mr. L. M. Lambe brought out a very imporiant collection of specimens in 1906, and these
constitute an essential part of the present report. They were found to include :—

1. &sculus? sp.  Fruit.

2. Acer sp. Fruit.

3. Acer sp. Fruit.

4. Alnus alaskana, Newb.

5. Betula sp. Cone.

6. Carpinus grandis, Ung. -
7. Carpolithes sp. Probably some coniferous seed.

8. Carpolithes sp.

9. Cinnamomum affine, Lesq.
10. Comptonia columbiana, Dn.



11. Cornus orbifera, Heer.

12. Crategus tulameenensis, n. sp. Fruit.
13. Cycadites? sp. One pinna.

14. Cyperites sp. Stems and leaves.

16. Cyperites sp. Stems and leaves.

16. Ficus asiminefolia, Lesq.

17. populina, Heer,

18. Gingko adiantoides, (Ung.) Heer.

19. Glyptostrobus europeeus, (Brongn.) Heer.
20. Magnolia sp.

21, Musaphyllum complicatum, Lesq.

22. Pinus sp. Scale of cone.

23. Pinus sp. Seed much broken.

24. trunculus, Dn.

25. Planera longifolia, Lesq.

26. Populus arctica, Lesq.

217. cuneata, Newb.

28. cordata, Newb.

29. latior, A. Br.

30. latior cordifolia, Heer.
31. zaddachi, Heer.

32. Potamogeton ? verticillatus, Lesq.
33. Quercus laurifolia, Newb.
34. Sequoia sp. Staminate flowers and cone scale !

35. angustifolia, Lesq.
36. heerii, Lesq.
37. langsdorfii, (Brongn) Heer.

38. Taxodium distichum miocenum, Heer.

39. Typha latissima, A. Br.

40. Ulmus sp. Fruit.

4l. Ulmus minuta, Goepp.

42. Roots of an aquatic plant. .

43. Metamorphosed and indurated clays and sandstones containing a collection of stemns, leaves
and fruits in an unrecognizable condition.

8. Similkameen River.

On the Similkameen river, two important localities are recognized, Whipsaw
creek and Nine-mile creek. The former enters the Similkameen basin at its southwest
corner and joins the Similkameen a short distance above Vermilion Forks, after
traversing about five miles of the Tertiary area. Nine-mile creek enters the Whipsaw from
the west, about one mile and one-half above the junction of the latter with the Similk-
ameen, and about ten miles south of Vermilion Forks. Dawson observes (8,130 B) that most
of the beds of the Similkameen are too soft for the preservation of plant remains, but
one layer of hardened, siliceous matter contains many perfectly preserved specimens. At
Nine-mile ereek, from which most of the specimens have been obtained, there is a small
section of hard, laminated clays between layers of soft arenaceous clays. There are some
remains of insects to be found here, and many plants.

The only knowledge of the flora of this locality is derived from the list of plants pub-
lished by Sir William Dawson in connexion with Dr. G. M. Dawson’s report on an explor-



22

ation of Southern British Columbia. (21,186B.) Although the list is not a large one, it
embraces several important species not obtained from other localities.

1. Betula stevensont, Heer.
. Carpinus grandis, Ung.
. Corytus sp.
. Equisetum similkameense, Dn.
. Glyptostrobus europeeus, (Brongn) Heer.
. Juglans sp. Allied to J. rugosa, Heer.
Leguminosites sp. Very like L. arachnoides, Lesq.
. Myrica sp.
9. Nelumbium sp. Probably N. pygmeum, Dn.
10. Platanus sp.
11. Populus arctica, Heer.
12. latior, Heer.
13. Sapindus sp. Allied to S. angustifolius, Heer.
14. Sequoia brevifolia, Heer.
15. Sequoia lanysdorfii, Heer,
16. Tawedium distichum miocenum, Heer.
17. Thuya sp.

Sir William Dawson has expressed the opinion that the Similkameen beds are of Miocene
age (32,187B), and this view was adopted by Dr. G. M. Dawson in 1894 (9,75-76B), in the
statement that the Similkameen beds are Lower Miocene or Oligocene. He refers to the fact
that up to that time, * nearly all the fossils collected from theinterior of British Columbia are
from localities in the Similkameen valley near the confluence of the Tulameen, all of which
are parts of a Tertiary basin not yet traced into connexion with any other, and which may
have been originally a distinct lake. It lies nearly fifty miles beyond the southern edge of the
Kamloops sheet, and is now included in the drainage basin of the Columbia river.”

“ What has been said with regard to the existence of two well marked horizons in the
Kamloops sheet appears to make it probable that the Similkameen beds may correspond in
time with one or the other, and their appearance and mode of occurrence accord best with
the hypothesis that they represent the Lower Coldwater : but at the present this is merely a
conjecture.” The sequence which he gives in connexion with these statements makes his
position clear (9,76B). '
: Sequence of Tertiary strata of the Similkameen basin.

(After Dawson.)

0N oo W

Feet.
Early Pliocene—
Later Miocene including
Tranquille group. ...... } ....................................
Nicola valley, &e......

Earlier Miocene—

Lower part of the volcanic series,
Kamloops lake. Nicola val- »......
ley. Clear mountains...........

Oligocene. Coldwater group—
Confluence of the Cold water and Nicola, }

Copper creek...cooeueuiennenvinne vennen
Hat creeK.....ooveveeeieivcenivine inenenns |
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It should not be overlooked that both Scudder and Cope have contributed evidence of
importance to the stratigraphical relations of these beds. In 1894 (9,75,76B) Scudder recog-
nized sixteen species of insects from the Similkameen area, and on this basis concluded that
the formation must be of Oligocene age. In the same year Cope recognized the occurrence of
Amyzon which he regarded as proving the equivalency of the Similkameen beds with the
Amyzon beds of Oregon. Although he hesitated to express a final opinion, he was led to
infer an Oligocene age for the formation.

Finally, the more recent recognition by Lambe (60,151-155) of two species of Amyzon
obtained by Dr.G.M. Dawson, the one from the mouth of the Similkameen in 1888, and the other
from Kamloops lake in 1890, while Mr. J. B. Hobson obtained both species from the Horsefly
river in 1895, has led him to conclude that Cope’s correlation of the Similkameen beds with
the Amyzon beds of Colorado and Nevada is correct, and that the beds of the Horsefly and
Tranquille rivers are undoubtedly of t} e same age.

KerTLE RIVER.

The Kettle river lies to the eastward of the Similkameen basin. Its course runs through
a voleanic area, and near the International Boundary it passes through a small area which
is usually regarded as Miocene. It measuresabout eighteen miles north and south, and fifteen
miles east and west. The town of Midway is situated at its southeastern extremity, and it
is from its vicinity that most of the plants known to the region have been obtained.

Our only information respecting the flora of this small basin has been derived from a
collection made by Dr. R. A. Daly in 1905 in connexion with the work of the Boundary
Commission for that year, and recently published in the Transactions of the Royal Society of
Canada (¢8). Although small, this collection is noteworthy for the large proportion of speci-
mens in the form of silicified woods, the structure of which was often remarkably well
preserved. The plants found are :—

1. Betula sp.
2. Cupressoxylon macrocarpoides, Penh.
3. Cyperites sp.
4. haydenii, Lesq.
5. Fern stipes.
6. Picea columbiensis, Penh. Leaves and cone.
7. Phragmites sp.
8. Pinus columbiana, Penh. Cones and wood.
9. Potamogeton sp. Fruit.
10. Taxodium distichum miocenum, Heer.
11. Ulmus sp. '
12. Ulmus columbiensis, Penh. Wood.
13. proto-americana, Penh. Wood.
14. proto-racemosa, Penh. Wond.

From the evidence then at hand the conclusion was reached that the Kettle River
area is of Hocene age.

Nicora BAsIN,

The Nicola basin includes four areas from which fossil plants have been derived—
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1. Coal gully.

2. Quilchena, which is essentially the same as the last.
3. Coldwater river.

4. Stump lake.

1. Coal Gully.

Coal gully, near Coutlee, is situated on the Nicola river eight miles west of Nicola
lake. It is in a sedimentary area with volcanic formation and near the junction of Cold-
water river with the Nicola. The former flows through volcanic Tertiary from the south,
for more than twenty-four miles. In the winter of 1904 Penhallow determined a small col-
lection of plants from this locality, derived from the work of Ells and Johnston during the
previous summer. There were found—

1. Ficus sp.
2. Ulmus sp.
3. Taxodium distichum miocenum, Heer.

The very limited representation and the imperfect character of the material, which pre-
vented recognition of anything except the very well characterized Tazodium, made it impos-
gible to draw any conclusions of value as to the probable age of the formation. More recent
collections by Lambe during the summer of 1906 have enabled us to gain a better
conception of the character of this flora from which it will now be possible to derive infer-
ences of value. This collection includes :— '

Phragmites sp.
. Populus acerifolia, Newb.
polymorpha, Newb. .
Sequoia langsdorfii, (Brongn) Heer.
Taxodium distichum miocenum, Heer.
. Thuya interrupta, Newb.
Typha latissima ? Al. Br.
. Ulmus speciosa, Newb.
Fragments of unrecognizable stems.
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2. Quilchena.

Quilchena on the Nicola river represents essentially the same locality as the last. The
first collection from this locality was made by Ells and Johnston in 1904 but particulars
have not as yet been published. It was nevertheless a fairly large and representative collec-
tion, and is of great value for stratigraphical purposes. In it there were found —

Alnites curta, Dn.

Betula angustifolia, Newb.
heterodonta, Newb.

. Carpinus grandis, Ung.

Carya antiquorum, Newb,

Cornus newberryi, Hollick,

. Gingko digitata, (Brongn) Heer.

. Picea quilchenensis, n. sp.

. Pinus trunculus, Dn.

. Populus obtrita, Dn.

polymorpha, Newb,
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13.
13.
14.
15,
16.
17.
18.
19.
20.
21.
22.
23.

Quercus castaneopsis, Newb.
Rhamnus sp.
quilchenensis, n. sp.
Salixz orbicularis, n. sp.
Sassafras sp.
Sequoia nordenskioldii, Heer.
Tazodium distichum miocenum, Heer.
occidentale, Newb.
Thuya interrupta, Newb.
Ulmus speciosa, NewD.
Grass? seeds.

Fragments of dicotyledonous stems, commonly branching and often showing ecarbonized

fragments of bark.

In 1906 Lambe secured a much larger representation of the flora from this locality,

consisting of upwards of sixty recognizable genera and species.

are as follows :—

—

DO B DO KO DD — e oy b el e e et el

25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
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. Alnus sp.

serrulato fossilis, Newb.
Amygdalus gracilis, Lesq.

. Alnites sp.
. Aralia acerifolia, Lesq.

Cavpinus grandis, Ung.

. Carpolithes sp.

. Carpolithes dentatus, Penh.

. Carya antiguorum, Newb.

. Castanea intermedia, Lesq.

. Corylus americana, Walt,

. Comptonia sp.

. Cornus orbiferd, Heer = C. suborbifera, Heer.
. Cyperites sp.

. Dryophyllun: stanleyanum, Dn.

Ficus decandolleana, Heer.
ungeri, Lesq.

. Gingko adiontoides, (Ung.) Heer. Fruit and leaves.
. Glyptostrobus europceus, (Brongn) Heer.

. Myrica (Comptonia) cuspidata, (l.esq.) Dn.

. Pinus lardyana, Heer.

lopatint, Haer.
trunculus, Dn.
sp. Seeds.
Populus acerifolia, Newb.
cordata, Newb.
genetrix, Newb.
mutabilis oblonga, Heer.
Populus nebrascencis, Newb.
obtrita, Dn.
Quercus consimilis, Newb.
Prunus merriami, Knowlton.
Rhamnus sp.
elegans, Newb,
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As now determined they
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35. Rhammnus gaudini, Heer.

36. Salix perplexa, Knowlton.
37. Rhamnus varians, Goepp.
38. Seguoia sp.

39. angustifolia, Lesq.
40. heerii, Lesq.
41, nordenskioldii, Heer.

42, Taxites olriki, Heer.

43. Taxodium distichum miocenum, Heer.
44, occtdentale, Newb.

45. Thuya interrupta, Newb.

46. Typha latissima, Al. Br.

47. Ulmus speciosa, Newb.

48. Vitis rotundifolia, Newb.

19, Zarthoxylum spirecefolium, Lesq.

50. Stems of an undetermivable character.
51. Fruit of a sedge?

3. Coldwater River.

The only record from this locality is contained in Sir William Dawson’s account of the
Similkameen flora published in 1890 (28, 75-91) and is as follows :—

1. Sequoia sp.
2. Taxodium distichum miocenum, Heer.

4. Stump Lake.

The only record from this place is to be found in the same publication as the last, and it
is of a similarly limited character.

1. Acer sp. Fruit.

. Acerites negundifolium, Dn.

. Azollophyllum primevum, Penh.
Carpinus grandis, Ung.

. Carpolithes dentatus, Penh.

. Glyptostrobus, sp. Probably &. europeus.
. Pinus trunculus, Dn.

~ O O Wb

Dr. Dawson (9, 68-71B) directs attention to the probability that the often vertical rocks
of the Coldwater group antedate the period of volcanic activity. At Coal gully the coal
bearing rocks, which attain a thickness of 424 feet, have been considerably disturbed both
by flexure and faulting (8,126B), and although the Coldwater beds conform to the under-
lying Cretaceous, there is every reason to believe that an unconformity due to orogenic move-
ment and erosion separates them from all the other representatives of the Tertiary. (9, 71B).

HorserLy RIVER.

The Horsefly river is about sixty-five miles southeast of the mouth of the Quesnel
river, and for about fifty miles it runs through an area which hag not been fully determined.
On the geological map for 1901 the formation is provisionally indicated as Cambro-Silurian
and Triassic. The first record of plants from this locality was based upon a collection made
by Dr. G. M. Dawson in 1894, and published in 1902 (¢5,68). The following species were
then determined :—
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. Acer dubtum, Penh

. Alnites curta, Dn.
. Aralia notata, Lesq.

. Betula stevensoni, Lesq.

. Castanea castanecefolia, (Ung.) Knowlton,
. Nelumbium pygmeum, Dn.

. Pinus trunculus, Dn.

. Planera longifolia, Lesq.

Pseudotsuga miocena, Penh.

. Sequoia langsdorfii, (Brongn) Heer.
Taxodium distichum miocenum, Heer.

1906 Lambe obtained a very large collection from this area,

following species :—

. Acarsp.  Fruit,
sp. Fruit.
sp. Fruit.

columbianum, n. sp.

. Alnus carpinoides, Lesq.

. Carexsp. Seed.

. Carpolithes sp.

. Carpolithes dentatus, Penh.

. Carya antiguorum, Newb.
. Corylus americana, Walt.

macquarrii, (Forbes) Heer
. Cinnamomum affine, Lesq.
. Crataegus columbiensis n. sp.

. Cyperites sp.

. Ficus sp. )
asayifolia, Ett.
populinag, Heer.

. Gingko adiantoides, (Ung.) Fruit and Leaves.
. Glyptostrobus europeus, (Brongn.) Heer.

. Grewia crenata, (Ung). Heer.

. Juglans occidentalis, Newh.

. Leguminosites aracknoides, Lesq.

. Myrica sp.

personate 7 Knowlt.

. Onoclea sensibilis. Newb.

. Pinus sp. Seeds.

sp. Base of scale and two seeds. Probably of 2. lopatini.
trunculus, Dn.

. Planera crenata, Newb.

longifolia, Lesq.

. Populus sp.

latior, Al. Br.
. Quercus sp.

. Rhamnus sp.

. Salix varians, Goepp.
. Sequoin sp.

embracing the
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37. Seguoia angustifolia, Lesq.

38. heerit, Lesq.

39. nordenskioldii, Heer.

40. Taxodium distichum miocenum, Heer.
41. occidentale, Newb,

42. Typha latissima, Al. Br.

43. Ulmus minuta. Leaves and fruit.
44, speciosa, Newb,

45. Vitis olriki, Heer.

QUESNEL RIVER.

The Quesnel river enters the Fraser at Quesnel passing through about eight or
ten miles of a formation usually regarded as Miocene. Of the formation at this point,
Dr. Dawson (10,257) observes that at a place onc-half mile below Quesnel, on the Fraser, the
lignite has entirely disappeared by combustion, and the clays and sands have been baked and
caused to assume various shades of yellow and red. Rocks resembling ordinary brick and
biscuit porcelain are most abundant, but some layers are semi-vitrified and others containing
much iron have melted to a vesicular slag.

Our knowledge of the flora of this formation is based upon two collections made by
Dr. G. M. Dawson in 1871 and 1875, and determined by Sir William Dawson. In his report
upon the first collection from the mouth of the Quesnel (18, 59) he reports :—

1. Acer sp.

2. Platanus sp. Wood and leaves.
3. Populus sp. Wood and leaves.
4. Pterospermites sp.

5. Quercus sp.

In 1875 he extended this list and gave a more specific indication of the types found.
(16, 259-260). The specimens were all small and imperfect, but they admiuted of a recogni-
tion of the following species :— .

1. Acer sp. Probably comparable with 4. grossedentatum of the European Tertiaty.
. Betula sp. Probably B. prisca.
. Carya sp. Nut.
. Castanea castaneafolia, (Ung.) Knowlton.
Dombeyopsis islandica, Heer.
. Fagus antipofi, Abich.
Jeronie, Ung.
. Juglans sp. Nut.
9. nigella, Heer.
10. Nordenskioldia borealis, Heer.
11. Nyssidium ? sp.
12. Platanus aceroides, Goepp.
13. Populus arctica, Heer.
14. Quercus sp.
15. pseudocastanea, Goepp.
16. Rhamnus sp.
17. Bhamnus sp. Undescribed but regarded as near to R. alternoides.
18. Taxodium ? sp.

[ - N I N S



29

These plants are said to be largely identical with those from the Miocene of Alaska as
described by Heer, with points of resemblance to those from Bellingham bay as described
by Newberry. * Whether the formation is Miocene or somewhat older, admits of doubt.”
(18, 259-260).

CariBoo MINE.

Cariboo, on the Quesnel river, is about midway between Quesnel and Quesnel lake.
It is located in an area of undetermined character, but generally defined as Cambro-Silurian
and Triassic. Very few plants have been obtained from this locality, and such information
as bears upon it will appear in the discussion of species and elsewhere.

BLACKWATER RIVER.

The Blackwater river runs from long. 125° 80" west, somewhat north of latitude 53°
north, and forms a junction with the Fraser river 25 miles north of Quesnel. For about one
hundred and ten miles, it passes through a recognized Tertiary formation usually regarded
as Miocene, thence for the remainder of its course—thirty-seven miles—it passes through an
undetermined area generally indicated as Cambro-Silurian and Triassic, but without which
there are two very small Tertiary areas. Collections of plants made by Dr. G. M. Dawson
in 1875, were reported upon by Sir William Dawson (15, 259-260) and found to contain :—

. dcer sp. A seed two inches long, probably of 4. macroptzrum, (Ung.) Heer.
. Castanea castaneefolia, (Ung.) Knowlton. '
. Diospyros alaskana, Schimp.
Fagus sp.  Very like F. feronic.
. Pinus sp. Two species rapresented by seeds.
. Taxodium occidentale, Newb.
. Thuya sp. Probably 7. interrupta.

=S oL

The resemblance of these plants to those from the Miocene, of Alaska is pointed out, but
doubt is expressed as to whether they are Miocene or not (16,259-260).

TRANQUILLE RIVER.

The Tranquille river runs north from the eastern end of Kamloops lake through a
volcanic Tertiary for sixteen or more miles. It is distant from Coal brook about 44 miles,
and it is about the same distance north of Coal gully. In discussing the origin of these
rocks, Dr. G. M. Dawson remarks (9,69B), “ That these deposits antedate the period at which
volcanic activity on a great scale began, is rendered evident by two circumstances. They
include in their material no characteristic volecanic Tertiary rocks, while they appear without
doubt to be affected by more pronounced folding than that affecting the volcanic rocks.”

From a further discussion of their deposition we are led to consider that the Tertiary
beds were deposited during an interlude in volcanic activity which, near the close of its first
period, caused a blocking up of the drainage whereby lakes were formed from the impounded
water. In these lakes the Tranquille beds were deposited, and they are chiefly developed in
the vicinity of Kamloops lake (9,72B). The locality designated as Kamloops is therefore to
be regarded as essentially synonymous with Tranquille or Tranquille river.

The original collections from the Tranquille were described by Sir William Dawson in
1830 (23,75-91) and were of very minor importance :—
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Ailanthophyllum inceratum, Dn.

Salix kamloopsiana, Dn. Approaches S. varians, which it may be.
Sequoia sp.

4. Taxodium distichum miocenum, Heer.

oo

Doubt is expressed as to the age of these plants, but it is thought that they may be
Miocene. :

It was not until 1906 that any very satisfactory collection of plants from this locality was
made. During that summer Lambe succeeded in bringing together a very large num-
ber of specimens which have been studied and found to represent the following:—

1. Alnus carpinoides, Lesq.
9. Andromeda delicatula, Lesq.

3. Betula sp. A badly crushed catkin.

4, heterodonta, Newb, N
5. macrophylla, Geopp.
6
7
8

-

. Carpinus grandis, Ung.
. Carpolithes sp.
dentatus, Penh.

9. Carya antiquorum, Newb.
10. Cinnamomum affine, Lesq.
11. Corylus americana, Walt.
12. Crategus tranguillensis, n. sp.
13. Cuperites sp.
14. Ficus asiminefolia ? Lesq.
15. Gingko adiantoides, (Ung.) Heer.
16. Glyptostrobus europceus, (Brongn.) Heer.
17. Juglans rhamnoides, Lesq.
18. Picea sp.
19. Pinus trunculus, Dn.
20. Populus acerifolia, Newb,

21. cuncata ! Newb.
22. mutabilis oblonga. Heer.
23. zaddachi, Heer.

24. Planera longifolia, Lesq.
25. Rhamnus eridani, Ung.
26. Saliz varians, Goepp.

27. Sequoia angustifolia, Lesq.

28. brevifolia, Heer.

29. heerti, Lesq.

30. lamgsdorfii, (Brongn) Heer."
31. Taxodium distichum miocenum, Heer.
32. occidentale, Newb.

33. Typha latissima, Al. Br.

34. Ulmus precursor, Dn.

35. Viburnum dentoni, Lesq.

36. Various roots, stems and leaf scars.

FinvLay RIVER.

_The Finlay river runs southeast from latitude 58° N. to the junction with the Peace
river at latitude 56° N. For seventy-five miles it runs through a Laramie formation which
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is about six miles in its greatest width, lying northwest and southeast from a little below
Sifton pass to twenty-five miles below Fort Grahame.

MecConnell (67,35-37C) informs us that Tertiary conglomerates interbedded with shales
and sandstones occupy the bottom of the Finlay valley from the Ingencia river north to
Tochieca, and thence northward along the latter. They reappear again on the Finlay a few
miles farther west in a parallel valley which it enters and follows for some distance. They
are also found on the Om:neca from the Black canyon to its junction with the Tchutetzeca.
These beds were probably deposited in Tertiary lakes.

The collection of plants secured by MecConnell in 1894 were evamined by Sir
William Dawson and reported to include (14,36,370)

1. Grewia sp.

2. Leguminosites arachnoides, Lesq.

3. Sequoia couttsice, Heer.

4. langsdorfii, (Brongn.) Heer.
5. Viburnum asperum, Newb.

He concluded that they indicated an Upper Laramie age.

OmiNecA RIvER.

The Omineca river flows east from about 126° W. to a junction with the Finlay. The
greater portion of its extent, for seventy-five miles, passes through an undetermined area,
supposedly Cambro-Silurian and Triassic, with some volcanic and some limestone formation.
From this locality, McConnell brought a small collection of plants in 1894, and Sir
William Dawson was able to recognize among the specimens. (14,36-37)

[

. Arundo sp.

. Platanus haydenii, Lesq.

. Populus arctica, Heer.
nebrascencis, Heer.

speciosa, Ward.

. Quércus sp.

. Sequoia couttsice, Heer.

8. langsdorfii, (Brongn) Heer.

ov s oo o

- o

Sequoia was reported as very abundant, and the conclusion was reached that the forma-
tion was Upper Laramie,

CoaL Broox.

Coal brook is an isolated locality, forming an outlier of the general Tertiary area at
Indian reserve on the North Thompson river, and distant about 128 miles north of the Sim-
ilkameen. The rocks of this formation, as exposed on the left bank, are referred to by G.
M. Dawson (11,20B) as old and chiefly much altered volcanic products with limestones and
quartzites, while those on the right bank are in the main referable to the Tertiary volcanic
period. Dr. Selwyn also deals with this formation in a general way (83,25).

The area constitutes an outlier of the Tertiary formation and is embraced in a hill 600
feet in height and about two and a half miles long. The beds are exposed by the cutting
of Coal brook and the removal of a thick coyering of boulder clay and drift. The whole
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section at this point is not more than 150 feet thick, and the fossiliferous stratum occurs at
about eight and a half feet below the surface, (8,118B). The matrix is a very hard, bluish,
sandy clay through which stones of all sizes are scattered, and it shows a very rough and
tumultuous deposit (8,140B).

Almost nothing is known respecting the flora of Coal brook, the only records being
those of Sir William Dawson (21, 186 B) who recorded in 1877 the occurrence of Populus
arctica, Heer, P. latoir, Heer and P. subrotundus, Lesq., with a possible Sorbus. In 1882
(@2, 84) he repeated this list, showing that nothing had been added in the meantime, and
that it represents the present state of our knowledge, with the exception that in 1894 he again
observed the occurrence of Populus arctica, added Populus genatrir, Newb., and also recorded
the presence of a Rhus, possibly R. rosefolia, Lesq.

He observes that “ the leaves from this place are in a matrix of grey, arenaceous shale,
and are almost exclusively poplars.”

Although he found it almost impossible to base any final conclusions upon sach scanty
information, he nevertheless concluded that ‘¢ there can be no doubt, however, that they
belong to the Tertiary period, and that they may be somewhat newer than the Laramie
deposits of the plains. ILike these they are associated with lignite.”” There seems little
reagon to doubt that these plants belong to the same voleanic Tertiary of more southern
localities, from which a very much larger representation has been secured at various times,
since identical species occur in both and the metamorphosed character of the matrix shows a
similar influence.

Burrarp INLET.

The only other Tertiary deposit that claims consideration at this time is that at Burrard
inlet. In 1895 (20, 137-161) Sir William Dawson described a small collection from that
place and found :—

1. Esculophyllum hastingsense, Dn.
2. Asplenites sp.

3. Carex burrardiana, Dn.

4. vancouverensts, Dn.

5. Cyperites paucinervis, Heer.

6. Dryophyllum stanleyonum, Dn.
7. Ficus occidentalis ?  Lesq.

8. shastensis 1 Lesq.

9. Glyptostrobus ewropceus, (Brongn) Heer.
10. Juglans denticulata, Heer.

11. Lastrea fischeri, Heer.

12. Lygodium neuropteroides, Lesq.
13 Manicaria sp.

14. Neuropteris civica, Dn.

15, Planera crenata, Newb.

16. Platanus sp.

17. Populus balsamoides, Goepp.
18. rotundifolia, Newb.
19. Quercus d.nioni, Lesq.

20. Sabal campbellii, Newb.

21. Salixz inteyra, Goepp.

22. varians, Goepp.
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In commenting upon this collection, Sir William Dawson remarks that the plants of Bur-
rard inlet have a more modern aspect than those of the Nanaimo series or Upper Cretaceous.
On the other hand they are distinct from the Oligocene or Older Miocene of the Similkameen
and other parts of interior British Columbia. Between these they occupy an intermediate
position and correspond to the Laramie of the plains east of the Rocky mountains. They
thus also agree with the Atane beds of Greenland, the lignite series of the Mackenzie river
and similar beds in Alaska, a conclusion reached independently by Newherry on the basis of
the Puget group of Washington.

DESCRIPTION OF SPECIES.
Acer sp.
Bib: Trans. R.S. C., VIII, 1890, iv, 87, f. 20: Geol. Surv. Can., 1871-72, p. 59, 1875-7.

The genus Acer, as represented by its fruits, appears to be very generally distributed
throughout the Tertiary areas of British Columbia. These fruits, nevertheless, vary greatly

in size, from which the inference may be drawn that there are several species common to the
region.

F16. 1.7 - Adcer sp.
Imperfect fruit from the Horsefly. x 2.

On the Tulameen river Lambe found fruits which were only 8 mm. long and 6 mm.
wide (Figure 2). These may be compared with and are probably the same as similar
fruits (Figure 1) derived from the Horsefly river and measuring 10 mm. long by 4 mm.
wide. Much larger fruits were also obtained from the Tulameen (Figure 8), and they are to
be distinguished not only by their greater proportions, but also by their distinctive shapes.
‘What seems to be a third species was obtained from the Horsefly river, and these seem to
be identical with fruits from Stump lake described by Sir William Dawson in 1890.

Fi1e. 2. Acer sp.
Fruit from the Tulameen River. x 2.

9197—5
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In 1871 and again in 1875, Sir William Dawson describes a fruit two inches in length,
which was obtained from Quesnel. This he regarded as comparable with and possibly the
same as A. macropterum of Heer, from Greenland.

Fi1c. 3. Acersp.
Fruit from the Tulameen River. x 1/1.

It is evident that the genus was not only widely distributed in the Tertiary of British
Columbia, but that the number of species was not less than three or four, possibly more.
The wide distribution of such fruits and their probable representation of several species have
been noted by previous observers, notably by Heer, who figures a large number of forms to
which he assigns specific names. The expediency of this seems very doubtful in view of the
fact that there are no characters of sufficient importance and stability upon which to base
specific distinctions, and it would seem far better to avoid the application of names that
can serve no good purpose.

Many leaves of maples also occur in the Tertiary beds of British Columbia. Some of
these are represented in the present collections while others have been recorded on previous
occasions by Sir William Dawson. They are sometimes found in separate beds, but more
cominonly in association with fruits. Precisely similar associations have been noted by Heer
for the Tertiary beds of Greenland and elsewhere, but so far as I am aware, it is as yet impos-
sible to correlate such remains for the reason that they have not yet been found in direct
connexion.

4

Fic. 4. Acer sp. Fruit from the Horsefly River.
Probably the same as flg. 2. 1/1.
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Acer dubium, Penh.

Bib: Trans. R. 8. C., VIII, 1902, iv, 68.

In 1902 Penhallow described the fruit of a maple under the name of Acer dubium because
of the difficulty of correlating it with any previously recognized form or species. It was
obtained from the Horsefly river, and it is quite possible that it may be identical with one of
the more recently obtained specimens from the same locality, but of this no definite con-
clusion can be stated, and for the present the first designation must be retained.

“Acer grossedentatum, Heer.
Bib : Geol. Surv. Can., 1875-76, 259-260.

In 1875 Sir William Dawson recorded the occurrence at Quesuel of a maple leaf which
he regarded as identical with Heer’s A. grossedentatum, a species also common to the Euro-
pean Tertiary.

Acer trilobatum productum, Heer.

Bib: Ter. Fl, VIL, 261, pl. LXV, f. 10, 11: Foss. Fl. of Alaska, U. S. Nat. Mus.,, XVII,
227 Fl. Tert. Helv.

One incomplete specimen of a leaf from the Horsefly river appears to be indentical with
Acer trilobatum productum of Heer, originally obtained by Lesquereux from the Tertiary of
Carbon, Wyoming. This species has not been recorded by any previous observers for any
part of Canada, but it is a form which occurs at Herendeen bay, Alaska, and it is a well
known form in the Tertiary of Europe as first determined by Heer.

Acerites negundifolium, Dn.

Bib: Trans. R.8.C, VIIIL, 1890, iv, 75.

Fragments of leaves of a somewhat problematical nature were obtained from Stump
lake in 1890 and referred by Sir William Dawson to Acerites negundifolium. They are not
represented in any of the later collections and, so far as the writer is aware, they do not seem
to be represented in any of the collections from other localities, either in Canada or the
United States.

Aisculophyllum hastingsense, Dn.
Bib: Trans. R.8.C., I, 1895, iv, 137-161.

Fragments of leaves, evidently of the character of Zsculus, were obtained from Burrard
inlet and described by Sir William Dawson in 1895, under the above name, As they have
not reappeared in any of the Tertiary collectionsof later date it is impossible to add anything
to the original and very meagre account.

Aisculus sp.
Bib : Trans. R.S8.C., IV, 1886, iv, 29, pl. II, f. 16.

Lambe’s collection from the Tulameen river in 1906 included a few very doubtful
remains which seemed to represent portions of a fruit with a hard and resisting shell. The
only comparison that seemed at all promising was with fruits of the horse chestnut, and this
seemed the more likely to be correct because of their somewhat striking resemblance to
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fruits of this character described by Sir William Dawson in 1886, and included in material
from the Lignite Tertiary of Porcupine creek and Great valley.

Aisculus antiquus, Dn.
Bib: Trans. R.8.C., IV, 18886, iv, 29, pl. 11, f. 16.

In 1886 Sir William Dawson described certain poorly defined remains of what seemed
to be a fruit with a hard and resisting shell, under the name of Fsculus antiquus. These
specimens were obtained from the Upper Laramie or Lignite Tertiary of Porcupine creek
and Great valley, Saskatchewan. Since that time there has been nothing of a similar
character in any of the Tertiary collections, unless we except the apparently nutlike remains
described under the previous heading.

Ailanthophyllum incertum, Dn.
Bib : Trans. R.8.C., VIII, 1890, iv, 75-91. ‘

From the Tranquille river in 1890 there were obtained certain leaf fragments which
Sir William Dawson referred to Ailanthophyllum incertum, but failure to identify them in
any other collections makes them of very limited value, although they suggest possible
extensions of the flora, which should be kept in mind with reference to future explorations.

Alnites curta, Dn.
Bib: Trans. R.8.C,, VIII, 1890, iv, 86; VIII, 1902, IV, 68.

This species was originally described by Sir William Dawson on the basis of leaves and
cones derived from the Tertiary formation of the Tulameen river in 1890. More recently
the same species has been noted by Penhallow in the Tertiary of the Horsefly river, while
Sir William Dawson recognized two fine cones and one leaf in collections from Quilchena,
made by Ells and Johnston in 1889.

In the more recent collections of Lambe, what is undoubtedly the same species is
represented by several cones in various states of preservation. All of these specimens were
obtained from Quilchena. From the evidence at hand, therefore, it would seem that this
must have been a very common species in Tertiary times, and although it has been found in
comparatively few localities, yet the relations of those localities would seem to suggest that
the shrub must have had a somewhat widespread distribution, and no doubt it will eventually
be found to have extended over the entire Tertiary area.

Alnites grandifolia, Newb.

Bib : Newberry, Lat. Ex‘. FlL. XXXV, '67, pl. LIV, f. 2: Lésquereux, Cret. and Tert. Fl, 1878,
PL IV, f. 2: Penhallow, Trans. R. 8. C., VIII, 1902, iv. 46.

This species was originally recorded by Newberry from the Dakota group of Nebraska,
and later Lesquereux also obtained it from the Cretaceous of Smoky hill, Kansas. In 1902,
Penhallow recognized in material from the Red Deer river of Canada, fragments of leaves
which he regarded as the same. No further occurrence of this species has been recorded, and
the indication of horizon which it gives must be regarded as having no precise significance,
sinee it is a species which appears to have had a very wide range in geological time.
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Alnus sp.

Fragments of leaves in a very poor state of preservation, found in the collections from
Quilcheny, apparently represent young leaves of a species of alder which cannot be definitely
correlated with any recognized type, because of their very fragmentary condition and wholly
unsatisfactory character.

Alnus alaskana, Newb.

Bib: Later Ex. Fl. XXXV, 65, pl. XLVIII, . 8: Proc. U. 8. Nat. Mus., V, 1882, 509 : Ca‘t.
Cret. and Tert. P1. 80.

Leaves of this species are found among the plants obtained by Lambe from the
Tulameen river in 1906, and although in most cases imperfect and very fragmentary, one
leaf showed the entire base with petiole.

This species was founded by Newberry, upon material derived from the Kootznahoo
archipelago, Alagka, in latitude 57° 85" N., and longitude 184°1%" W. The horizon assigned
by Newberry is Miocene, but Knowlton suggests a possible Eocene age.

Alnus carpinoides, Lesq.
Bib: Cret. and Tert. Fl. VIII, 243, pl. L. f. 11.

Leaves of this species, in a somewhat imperfect condition but otherwise well character-
ized, were found by Lambe in the beds of the Tranqullle river, and also in the Horsefly
river.

As originally described by Lesquereux, this spzcies was obtained from the Miocene
formation at Bridge Creek, Oregon. So far as our present knowledge goes, it does not
appear to be either abundant or a widely distributed species, while its close resemblance to
Carpinus grandis, and its evident relation to Alnus macrophylla, as already commented
upon by Lesquereux,.invest its determination with a certain element of doubt whenever
imperfect specimens are to be dealt with, which goes far to impair its value for strati-
graphical purposes. It is not unlikely that the specimens so described may be nothing
more than badly preserved fragments of one of the species referred to. )

Alnus serrulata fossilis, Newb.
Bib: Lat. Ex. Fl. XXXV, 66, pl. XLVI, f. 6.

In Lambe’s collection from Quilchena there were three nearly complete specimens
of leaves directly referable to Alnus serrulata fossilis of Newberry who had already observed
this species in the Miocene of the western part of the United States.

Amygdalus gracilis, Lesq.
Bib : Cret. and Tert. Fl., VIII, 199, pl. XL, f. 12-15 and XLIV, {. 6.

In the Quilchena collection of 1906, there were two imperfect specimens of leaves which
may be referred with assurance to Lesquereux’s Amygdalus gracilis. The type is evidently
not an abundant one, since it has not occurred in any other Canadian locality, but Lesquereux
records its occurrence in the Green River group of Florissant, Colorado, and also in Uinta
county, Wyoming.
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Andromeda delicatula, Lesq.
Bib : Cret. and Tert. Fl., VIII, 175, pl. XXXIV, f. 10, 11.

This species was obtained by Lambe from the Tranquille river, and is represented
in his collection by two very good specimens. The original description of this plant by
Lesquereux was based upon material derived from the Green River group-of Uinta county,
Wyoming. Like the last, this species is distinguished by its sparing occurrence and its
restriction to only two localities.

Antholithes sp.

These seed-like bodies of uncertain character have been found by Sir William Dawson
among plants from the Similkameen river, but apart from the general statement that they
may be seeds of some of the associated plants, it is impossible to define their character more
in detail, and they are of no real value for stratigraphical purposes.

Antholithes amissus, Heer,
Bib : Trans. R.8.C., VII, 1889, iv, 69: Flor. Foss. Arct., I, 1868, 139,

Sir William Dawson refers to this very uncertain, seed-like body as among the speci-
mens known to the Lignite Tertiary of Mackenzie river. The original description by Heer
is contained in his account of plants from the Mackenzie river, and shows a small, rounded
seed-like fruit about 4 mm. broad, with a somewhat truncated base.

Aralia acerifolia, Lesq.
Bib : Cret. and Tert. ¥l., VIII, 265, pl. XLV, B, f. 1.

The Quilchena material of 1906 supplied a very limited amount of this species as repre-
sented by two impressions of one leaf. This is the first record of its occurrence in Canadian
Tertiary beds, but Lesquereux had already recognized it in the Fort Union group of the Bad
Lands of Dakota, as well as at Chalk bluff, California, where the formation is regarded as
Old Pliocene or Miocene. It is evidently a species of very limited distribution, and it is
possible that its very sparing representation in Canada may be due to a more southern range.

Aralia notata 2 l.esq.
Bib : Trans. R8.C, VIII, 1902, iv, 68 : Tert. F1., 237 : Proc. U.S. Nat. Mus., 1888, 40.

In the Tulameen collection of 1906, Aralia notata, Lesq , was represented by one imper-
fect fragment of a small leaf, in consequence of which the present determination is regarded
with some hesitation. What appears to be the same leaf, however, reappears in the collec-
tions from Quilchena, made in the same year, and in 1894 it was obtained from the Horsefly
river by Dr. G. M. Dawson. Lesquereux’s determination was based upon material derived
from the FEocene? of Mt. Brosse, Colorado; Elk creek, Yellowstone river, Montana and
Yellow creek, California.

Arundo sp.
Bib : Geol. Surv. Can., VIII, 1894, 36, 37 C, .

During the progress of his survey work in British Columbia, in 1904, Dr. G. M. Dawson
obtained from the Tertiary of the Omineca river a small specimen of a monocotyledonous leaf
which 8ir William Dawson referred to the genus Arundo but without being able to designate
it specifically.
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Asplenites sp.

Fragments of a fern with the general aspect of Asplenium were referred to Asplenites by
Sir William Dawson in 1895. They were found in material obtained from Burrard inlet,
British Columbia, where the formation is regarded as of Eocene age.

Azollophyllum primevum, Penh.
Bib: Trans. R. 8. C., VIII, 1890, iv, 75-91.

There is only one record of this form, the details of which, though very imperfectly de-
fined, strongly suggest a plant of the type of Azolla. The name given is altogether
provisional. The single specimen upon which the name was founded was derived from
Stump lake in 1890.

Betula sp.
Bib: Trans, R. 8. C., VIII, iv, 75-91 ; and XIII, 1907.

Several of the collections of Tertiary plants have shown, from time to time, more or less
numerous impressions of cones which are clearly referable to the genus Betula. Some of
these were recorded by Sir William Dawson from the Similkameen river in 1890. More re-
cently they have appeared in the collections of Dr. R. A. Daly from the Kettle river ; and in the
collections of Lambe in 1906, they have been found at both the Tranquille and the
Tulameen rivers.

In most cases the cones are badly crushed and the details are often obscure. It is there-
fore difficult to say if there is more than one species, nor is it possible to correlate these
remains with any of the forms recognized through the leaves. It may be recalled, however,
that no less than four species of birch are represented by their leaves in the same localities
from which the cones were obtained.

Betula angustifolio, Newb.

Bib: Lat. Ex. F1. XXXV, 68, pl. XLVI, & XLVII, f. 5 : Proc. U. 8. Nat. Mus,, V., 1882
508.

The only Canadian record for this species is to be found in the collections of Ells and
Johnston from Quilchena in 1904. Newberry originally obtained specimens from Bridge
Creek, Oregon, in a formation regarded as Miocene.

Betula heterodonta, Newb.
Bib: Proc. U. 8. Nat. Mus., V, 1882, 509 : Lat. Ex. Fl., XXXV, 64, pl. XLIV, 1-4.

This somewhat well characterized species was represented by a single specimen of a leaf
from the Tranquille river, in the collections of 1906, but it had previously been observed in
the collections from Quilchena, which also included a fruit, possibly of the same species.

The species was originally founded by Newberry on the basis of specimens from Bridge
creek, Oregon. The formation of this locality is supposed to be Miocene, which view
would be in accord with the probable age of the Quilchena beds.

Betula macrophylla, Goepp.
Bib: Fl Foss. Arct.,, VL, pl. IL, f. 8-5, p. 14.

In the collection of Lambe from the Tranquille river there were found several large
and well characterized fragments of leaves showing the base venation and margin in a very
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satisfactory manrer, and it was possible to refer them to Betula macrophylla without hesi-
tation. Together with the leaves there were also a number of cones of birch which, from
their intimate association with the leaves, were belicved to be of the same species. The
largest measured 28 mm, long and & mm, wide. It is quite probable that some of the
cones previously discussed may belong here,

The only other record of this species for Canadian localities is to be found in Heer’s
report upon the plantscollected by Sir John Richardson in the Mackenzie River basin in 1856.
No record is to be found for localities in the United States, from which it may be inferred
that this primarily European type is found in America only in somewhat high latitudes.

Betula prisca ? Eitt.

Bib: Geol. Surv. Can., 1875-76: U. S. Geol. Surv., Bull. 87, 1887, 31, pl. XIV,, f. 2: FL
Foss. Alask. 28, pl. V. f. 3-6.

Specimens of a birch derived from the Quesnel river in 1874 were regarded by Sir
William Dawson as possibly belonging to Betula prisca, Ett. This species has been recorded
by Ward as occurring in the Fort Union group at Seven-mile creek, Montana, while Heer
has noted it iu the Eocene of Alaska at Port Graham and Neniltschik.

Betula stevensoni, Lesq.

Bib : Trans. R.8.C., VIII, 1890, iv, 89, f. 80: Ter. FL VII, 138: Cat. Cret. and Tert. pl. 48 :
Geol. Surv. Can., 1877-78, 186 B: Trans. R.8.C., VIII, 1902, iv, 68.

Very fragmentary leaves from the Similkameen river, found in Lambe’s collection
of 1206, are undoubtedly the same as the imperfect specimensfigured by Sir William Dawson
in 1890, and also derived from the same locality. These specimens were recognized as B.
geopperti, the original description of which by Lesquereux was based upon specimens from
Evanston, Wyoming. More recently B. goepperti has been found by Knowlton to be iden-
tical with B. stevensoni, Lesq., and it has been so transferred. It is therefore possible to extend
the range of this species by including specimens from Nine-mile creek, Similkameen
river, described by Sir William Dawson in 1877, and from the Horsefly river as described by
Penhallow in 1902.

Callistemophyllum latum, Dn,
Bib: Geol. Surv. Can., 1888-89: Trans., R.8.C., VII, 1889: Flor. Dak. Gr. 188.

There is only one record of the occurrence of a leaf which Sir William Dawson referred
to the above genus and species, although with some hesitation. The specimen was derived
from the Tertiary of the Mackenzie River basin, a formation generally regarded as of Miocene
age. It may be noted in this connexion that the only other record of the genus in America
is contained in Lesquereux’s recognition of C. heerii, Ett., in the Dakota group of Kansas.

Carez burrardiana, Dn.
Bib: Trans. R. 8. C., I, 1895. 187-161.

The only example of this species is to be found in a collection from -Burrard inlet,
described by Sir William Dawson in 1895. The specimen consists of a spike which has been
compressed longitudinally so that, looking from above, it presents the aspect of a whorl
of bracts.
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Carex vancouverensis, Du. : . -
Bib: Trans R. 8. G, I, 1895, 137, 161.

This species is also represented by a single specimen from Burrard inlet, and was first
described by Sir William Dawson in 1895. It consists of a single spike of which about half
of the length is preserved, showing three rows of grains. Neither this nor the preceding has
been found in any other locality.

Carez sp.

In the collections from the Horsefly river, as also in those from Quilchena, there were
several small, seed-like bodies which have the general aspect of Cyperaceous fruits. In one
instance the body had a distinctly triangular form and its approximation to the seed of a
Carex seemed very close. In general, the preservation of these bodies was so imperfect as to
make a complete determination impossible, and all that can be done at present is to make a
provisional reference to the genus Carez.

Carpinus grandis, Ung.

Bib : Geol. Surv. Can., 1877-78: Trans. R.S.C., VIII, 1890, iv, 87 : Cret. and Tert. F1. VIII,
152 ; Tert, F1. VII, 1878, 143 : Lat, Ex, Fl. XXXV, §9, pl. LIV, f, 8 : Cat. Cret. and Tert.
Pl 54 : FL Foss. Arct.,, I, 103 : FL Tert. Uelv., I, 40; II, 40, pl, LXXI, f. 19; LXXII,
f, 2-24 ; LXXITII, f. 2-4: Fl. Foss. Alaska, 29, pl. 11, f. 12.

One of the most abundant and best characterized species from the Tertiary of British
Columbia is represented by Carpinus grandis, Ung. In the collections of Lambe it
appears among the specimens from the Tulameen, the Tranquille and the Similkameen rivers
as also from Quilchena. The proportion of specimens relatively to the entire collection was
in most cases much larger than for any other species except some of the Sequoias and
Taxodium, from which we may infer that it was not only an abundant type, but that it was
essentially common to the entire Tertiary area. This latter inference is also justified by the
fact that it has appeared in previous collections from other localities, with great
frequency, and indeed it has formed one of the constantly recurring species of almost every
collection. Thus, in 1904, Ells and Johnston obtained it from Quilchena; in 1877 and
again in 1890 it was recorded from the Similkameen river; and in 1890 it was once
more recorded by Sir William Dawson from Stump lake.

‘Within the limits of the United States, Lesquereux has noted its occurrence in the Green
River group of Colorado and at Elko station, Nevada, while Newberry directs attention to
its occurrence at the mouth of the Fraser river and at Birch bay, Washington. It is also
an element of the flora of the John Day basin, Oregon, of Cook inlet, Alaska, and probably,
of Brandon, Vermont.

Heer has shown it to be a feature of the Miocene flora of northern Greenland, as well as
of the Tertiary of Europe. In Alaska it is found at Kachemak bay and Port Graham.

Carpolithes sp.
Bib : Geol. Surv. Can., 1888-89 : Trans, R. 8. C,, IV, 1886, iv, 19-34 ; VII, 1889,

In the collection from Quilchena there were three small fruits of an undeterminable
character which may be referred to Carpolithes. Somewhat similar bodies were noted by

Sir Wlliam Dawson in collections from the Mackenzie river in 1883, and they had also.
9197—6
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been recognized on a previous occasion in the flora of the Lignite Tertiary of Porcupine creek
and Great valley, Saskatchewan.

Fr1c. 5.  Carpolithes sp.
Tulameen River. x 5.

Carpolithes sp.

In Lambe’s collection of 1906, from Red point, Kamloops lake, near the Tranquille
river, there was a single specimen of a very small fruit, possibly of a willow, which answers
to the following description and figure 6 :—

Fic. 6. Carpolithes sp.
Tranquille River. x 5.

Fruit 8 mm. long, 1.25 mm. wide ; narrow, fusiform, curved ; with a slender stalk nearly
as long as the body; two cleft at the somewhat prolonged summit.

Carpolithes dentatus, Penh.

Bib : Trans. R. S. C., VIII, 1890, iv, 89, f. 26.

In 1890, Sir William Dawson published under the name of Carpolithes dentatus, Penh.,
an account of a winged fruit from Stump lake, the nature of which could not be determined.
But little information concerning it could be obtained at that time, and it remained an
altogether unique specimen until the collections of Lambe showed it to be a common
form in several localities. In the material from the Iorsefly river there were three speci-
mens which were readily identified with the original; the Tranquille river furnished two or
three specimens and Quilchena supplied two. These last were 2 mm. wide and 3 mm.
long, In all of these specimens the seed was surrounded by a net-veined wing with a
dentate margin, but invariably more or less broken. It has not yet been possible to estab-
lish connexion with any of the associated leaves, but a very careful comparison of fruits
of this type leads to the conclusion that it may represent a Carpinus. This view is some-
what strengthened by the very general association of leaves of Carpinus grandis to which
the fruits may belong. In the absence of any conclusive evidence to this effect, however,
the present name should be retained.
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Carpolithes seminulum, Heer.

Bib : Trans. R.8.C., VII, 1889, iv, 69 : Flor. Foss. Arct., I, 1868, 139,

The original account of this very small, seed-like body was given by Heer in his study
of Tertiary plants from the Mackenzie river. It isoblong in form and measures 2 x 3, 5 mm.
Dawson refers to the occurrence of this form in a later account of the Lignite Tertiary plants,
but without comment. .

Carya sp.
Bib: Geol. Surv. Can., 1875-76.

A nut obtained from Quesnel river in 1875 was regarded by Sir William Dawson as
belonging to the genus Carya.

Carya antiqguorum, Newb.

Bib: Trans. R.8.C., IV, 1886, iv, 19-84; VIII, 1902, iv, 46 : Lat. Ex. F, XXXV, 85:
Cret. and Tert. F1, VIII, 286 : Tert. Fl., VII, 289.

The history of this familiar Tertiary species shows that it was first observed in Canadian
limits in 1886, in the Lignite Tertiary of Porcupine creek. In 1897, collections by
Lambe from the Red Deer river, at the mouth of the Blindman, were found to include it.
In 1902 it was recorded by Penhallow from the Horsefly river, and in 1904 it was once more
brought to notice in the collections of Ells and Johnston from Quilchena.

The collections of Lambe in 1906 gave further evidence of its occurrence in the
Horsefly river and at Quilchena, and extended the area of distribution to the Tranquille
river. In these instances, as in most former collections, the leaves are represented by frag-
ments only, but the distinguishing features are usually so well defined as to leave little room
for question as to their identity.

According to Newberry, this species is a constituent of the Eocene flora at the mouth of
the Yellowstone river, Montana, and Lesquereux records it from the Miocene of the Bad
Lands in the Yellowstone valley, as well as from Evanston, Wyoming, where it is found
in abundance,

The evidence of all observers seems to indicate that while this species is found in the
Lignite Tertiary, it is apparently more abundant in and more characteristic of the Miocene.

Castanea sp.

Bib: Trans. R.8.C,, IV, 1886, iv, 19-84: Geol. Surv. Can., 1879-80. '

A fragment of a leaf from the Lignite Tertiary of Porcupine creek was referred to
Castanea by Sir William Dawson in 1886, but it seems not improbable that it may more
properly belong to a species of Quercus not specifically described, but recorded by Sir William
Dawson in 1879. :

Castanea castaneefolia, (Ung.) Knowlton.

Bib : Cat. Cret. and Tret. Pl.,, 1898 : Geol. Surv. Can., 1875-76: Trans. R.S.C., VIII, iv, 68,
1902 : Cret. and Tert. Fl., 18883, 246 : Foss. Fl. Alaska, Knowlton, 1904, 218,
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In 1898, Knowlton determined the essential identity of Fagus castaneefolia, Unger, with
Castanea ungeri, Heer, and thus combined these hitherto distinctive names in the designation
Castanea castaneefolia (Ung.) Knowlton.

This somewhat well characterized species was first observed in Canada by Sir William
Dawson in 1875, in collections from both the Blackwater and the Quesnel rivers. Dawson
then expressed the opinion that it was allied to the North American species C. pumila. In
1902 it was again recognized by Penhallow in collections from the Horsefly river, but it has
not been seen in any of the subsequent collections. It is, however, a well known species in
the United States where it is found in the Miocene of John Day valley, Oregon, and Corral
Hollow, California, as well as in the Eocer-e of Cherry creek,*Oregon. In Alaska it occurs at
Port Graham.

Castanea intermedia ¢ Lesq.

Bib: Tert. Fl. VII, 164, pl. XXI, f. 7: Cret. and Tert. Fl., VIIIL, 156.

The only representation of this species was found in a small fragment showing the
margin of aleaf and a small part of the venation. Some doubt attaches to the identification
because of the close resemblance to Quercus consimilis, which it may be. The specimen was
found in the collection from Quilchena, made by Lambe in 1906. Lesquereux’s determi-
nations show it to occur in the Green River group of Middle park, Colorado, and Randolph
county, Wyoming.

Catalpa crassifolia, Newb.

Bib: Lat. Ex. Fl., XXXV, 1868, 56: Geol. Surv. Can., 1887: Trans. R.8.C., IV, 1886,
iv, 19-34.

Since Newberry’s recognition of this rather rare species, in the Fort Union group of
Montana, it has been recognized by Sir William Dawson in the Tertiary of the Red Deer
river, and in the Lignite Tertiary ©of Porcupine creek and adjacent localities. There is no
record of its occurrence since that time.

Ceanothus sp.

Bib : Trans. R.8.C., VIII, 1890, iv, 75-91. - o

The only record for this undescribed species of Ceanothus is to be found in the account
by Sir William Dawson who derived his specimen from the Tulameen river in 1890,
and from deposits supposed to be of lower Miocene or Oligocene age. Only two other
records for American localities bave been made for the genus. These are C. meigsii
Lesq., from the eolignitic of Mississippi and Lagrange, Tennessee; and C. cretaceus, Dn.,
from the Upper Cretaceous of Port McNeill, Vancouver island, with neither of which is there
a possible correlation.

Cercis parvifolia, Lesq.
Bib: Trans. R.S.C., VIIL 1890, iv, 46 : Cret.and Tert. Fl., 1883, 201.

The recognition of Cercis parvifolia in the Tertiary beds of Red Deer river in 1902 con-
stituted the first observation of this species since Lesquereux obtained’it from the Green
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River group of Florissant, Colorado, in 1883. Since that time it has not appeared in any
of the collections with which I am familiar. The genus is nevertheless represented by three
other species belonging to the Fort Union group.

Cinnamomum affine, Lesq.

Bib : Trans. R.S.C., VIII, 1890, iv, 756-91: Tert. Fl., VII, 219, pl. XXXVIII, f. 1-5. 7:
Cret. and Tert. Fl., VIII, 252, pl. LVIII, £. 9.

]

~ Cinnamomum affine was first recognized in the Canadian Tertiary by Sir William
Dawson in 1890, in material derived from the Tulameen river, but it has not appeared
in any subsequent collections until 1906, when Lambe obtained it from three separate
localities. From the Tulameen river he got three specimens of leaves showing
characteristic venation, although not complete. From the Tranquille river he collected
several well characterized specimens, but they were all fragmentary and showed only the
tips and bases. From the Horsefly river, three very good specimens were obtained, and also
one from the mouth of Whipsaw creek.

Reference to Lesquereux's figures and descriptions shows that the Canadian gpecimens
are identical with his. This species has been obtained from the Miocene of Corral Hollow,
Qalifornia ; the Montana group of Coalville, Utah; the Denver beds of South park, Colorado
and Laramie group of Colorado, Wyoming and New Mexico.

The genus is represented in the UInited States by sixteen species, the distribution of which
ranges from the middle Cretaceous to the Miocene.

Clintonia oblongifolia, Penh.
Bib: Trans. R.8.C,, VIII, 1902, iv., 56.

The species given here was based upon a single leaf contained in a collection from
the Red Deer river, made by Lambe in 1897. It has not been observed in any other
collection.

Comptonia diforme, (Sternd.) Berry.
Bib : Trans. R8.C., VIIL, 1890, iv, 81, f. 10 : Amer. Nat., XL, 1906, 519.

This very well characterized form was originally published by Sir William Dawson in
1890 as 0. columbiana, but the most recent revision of the genus by Berry indentifies it with
C. diforme of Sternberg, to which it is transferred.

Dawson’s descriptions were based upon specimens from Xamloops lake and from
the Tulameen river. He refers to the resemblance which C. diforme bears to Saporta’s
Myrica (C) matheroniana from the Oligocene of Armissen, and to Lesquereux’s Myrica
partita from the Green River group of Nevada.l He further adds that its range
“extends from the Upper Cretaceous to the Miocene where it meets forms like Myrica
asplenifolia, and there is presumptive evidence that it indicates Miocene or at least
Oligocene age.”

1 Berry considers that there is no resemblance to C. matheroniana, but does agree as to the resemblance to C. partita, and
t0 some extent a connexion with Comptoniophyllum japonicum of Nathorst.
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The more recent collections of Lambe, made in 1906, give fresh evidence of its
occurrence in the Similkameen valley, and they extend the range to the Tulameen river.
No other localities for North America have been reported, but the species is common to the
Tertiary of Europe.

Comptonia dryandroides, Ung.

Bib : Trans. R.8.C., VIII, 1890, iv, 80: Proc. U.S. Nat. Mus., V, 445: Amer. Nat. XL,
1906, 502.

This species was originally founded by Unger on the basis of specimens from the
Miocene of Europe. In 1882, Lesquereux described certain specimens from Coal harbour,
Unga island, Alaska, under the name of Myrica cuspidata. This has been shown more
recently to be identical with Unger’s species, to which it has been transferred by Berry.

In 1890, Sir William Dawson obtained specimens of this plant from the Miocene of the
Similkameen and recognized its resemblance to C. dryandroides of Unger, though retaining
the original name. IIe also considered C. obtusiloba and C. eningensis from the Miocene of
Europe as its representatives there.

In the more recent collections of 1906, by Lambe, it once more appears in the
Tertiary of the Similkameen river, and also at Quilchena.

Comptonia partita. (Lesq.) Berry.

Bib: Geol. Surv. Can., 1877-78 : Amer. Nat., XL, 1906, 512 : U.8. Geol. Surv. Terr., 1873,
412 : Tert. F1., 1878, 134.

Originally derived from the Green River group at Elko station, Nevada, it was later
obtained from Vermilion cliff on the Tulameen river, and described by Sir William Dawson
in 1877. Lesquereux first described it under the name of Myrica partita, but in his recent
revision of the genus Comptonia, Berry has transterred it to that genus. It appears to be a
rare form, although Berry inclines to the view that C. columbiana, of Dawson, is very closely
related.

Comptonia quilchenensis n. sp.

A single example of a badly preserved and much broken leaf was found in the collection
from Quilchena in 1906. From its general appearance (fig. 13), it is probably to be regarded
as a species of Comptonia, to which the provisional name C. quilchenensis is given. The
character of the specimen does not admit of a precise specific description.

Fic. 13.  Comptonia quilchenensis n. sp.
A much broken leaf from Quilchena. x 2.
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Cornus newberryi, Hollick.
Bib: Lat. Ex. Fl., XXXV, 124, pl. XXXVTI, f. 2-4.

The only Canadian record of this species is found in a specimen from Quilchena, obtained
by Ells and Johnston in 1904. There is also only one record for the United States as con-
tained in the original descnptlon given by Newberry under the name of Cornus acuminata.
Hollick has noted the previous occupation of this name by O. Weber, in consequence of
which he has substituted the name C. newberryi as given.

Cornus suborbifera ¢ Lesq.

Bib: Fl. Tert. Helv., III, 27, pl. CV, f. 15-17: Cat. Cret. and Tert Pl 76: Cret. and Tert.
Fl., 262: Proc U.S. Nat. Mus., V, 1882, 448 : Tert. Fl. 243.

In Lambe’s collection from the Tulameen river there were two imperfect specimens of
a leaf, of which one was about two-thirds complete, representing what seemed to be Cornus
suborbifera, Lesq. A similar but less perfect specimen was obtained from Quilchena. So far
as it is possible to determine, however, all of these specimens appear to answer fully to the
characters presented by Heer’s C. orbifera from the Tertiary of Europe, a species which
Knowlton identifies with and transfers to Cornus suborbifera of Lesquereux.

Lesquerenx has recorded this species from Cook inlet, Alaska, and from the Laramie
formation of Golden, Colorado.

Cornus rhamnifolia, O. Web.

Bib: Trans. R. 8, C,, VIII, 1902, iv, 46 : U. 8. Geol. Surv, Terr., 1871, 9: Tert. Fl 244, pl.
LXTI, £, 6.

Collections from the Red Deer river, in 1889, contained a few representatives of Cornus
rhamnifolia, It was previously unknown in Canada, nor has it appeared in any collections -
since then, It has, however, been reported by Lesquereux from the Laramie formation of
Bozeman, Montana, and from the Montana formation at Point of Rocks, Wyoming.

Coryius sp.
Bib: Geol. Surv. Can., 1877-78, 186 B.

An undetermined species of Corylus was obtained from Nine-mile creek, Tulameen
river and described by Sir William Dawson in 1877.

Corylus americana, Walt,

Bib: Trans. R. 8, C., VIIL, 1902, iv, 58: Lat. Ex, Fl. XXXV, 60, pl. XXIX, f. 10.

Our first knowledge of the occurrence of Corylus americana in the Canadian Tertiary
was based upon a single specimen derived from the Red Deer riverin 1899, Since then the
collections of Lambe, in 1906, have very materially extended our knowledge of its geo-
graphical range. Several fragments with one nearly perfect leaf were obtained from the
Tranquille river; two specimens from Quilchena and one very incomplete fragment from the
Horsefly river. Although apparently common to the entire Tertiary area of British
Columbia, the very meagre specimens lead to the inference that it is not an abundant species.
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It has been recorded by Newberry from the Fort Union group of Seven-mile creek, Mon-
tana, and Fort Union, Dakota. It is also known to the Laramie of Porcupine -creek,
Saskatchewan,

Corylus macquarrii, (Forbes) Heer.

Bib: Trans. R. 8. C.,, VIII, 1902, iv, 46 ; IV, 1886, iv, 19-84 : Geol. Surv. Can., 1887 : FI.
Foss. Alask., 33, pl. IL, f. 9; IV, f. 1-5, 8,

This exceedingly well characterized leaf was obtained by Lambe from the Horsefly
river in 1906. In 1897 he also obtained specimens from the Red Deer river, at the mouth of
the Dlindman, from which locality it had been reported by Sir William Dawson in
1887. 1In 1886 it was reported from the Lignite Tertiary of Porcupine creek and Great
valley. Heer refers to it as a common species in the Tertiary of various parts of Alaska,
while Lesquereux shows that it is abundant in the United States, where it may be found in
the Fort Union group of Montana, and in the Laramie of Carbon, Wyoming.

Corylus rosirata, Ait.
Bib: Lat. Ex. Fl, 1868, 60: Trans. R, S. C., IV, 1886, iv, 19-84.

First recognized by Newberry in the Fort Union group at Seven-mile creek, Montana,
and at Fort Union, Dakota, Corylus rostrata was later ascertained by Dawson to be a con-
stituent of the Lignite Tertiary flora at Porcupine creek and Great valley, Saskatchewan,

Crategus tulameenensis n. sp.

In Lambe’s collection from the Tulameen river there was found a single specimen
of a beautifully preserved fruit consisting of several hard seeds enclosed in a firm flesh. The
latter had been crushed off'in such a manner as to expose threeseeds, together with evidence
that others were present but hidden. In addition to an obvious stem the opposite extremity

~showed at least one calyx tooth, justifying the conclusion that the fruit had been derived from
an inferior ovary. Thesestructural features, joined to the dimensions of the specimen, seemed
to indicate that the fruit was that of a haw or Crafwgus. It is represented by figure 7, and
conforms to the following description :—

Fic, 7. Crategus tulameenensis n. sp.
Fruit showing seeds and remains of calyx.
Tulameen River. x 1/1.

Fruit ovid, 13 em. broad, 14 cm. long with a narrow beak formed from a persistent
calyx lobe ; stem 1.5 mm. wide, 8 cm. long; seeds three, enclosed in a fleshy pericarp which
has been crushed off’ at one side of the base.

No similar fruit has been found in any collection from the Canadian Tertiary, nor is it
comparable with any fruit from the same formation in Europe or the United States, and it is
therefore necessary to distingush it by a new name, for which thatof the locality seems
appropriate.
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Crategus tranquillensis u. sp.

In collections from the Tranquille river, as also from the ITorsefly, single specimens of a
leaf were found. These were directly comparable with recent forms of leaves of more than
one species of Cralegus to which they undoubtedly belong. They are represented by figure 8
and answer to the following description :—

Fi6. 8. Cratwgus tranquillensis n. sp.
Leaf from the Horsefly River. x 1/1.

Leaf short-petioled ; 85 mm. long, 32 mm. wide, broadly obovate with a somewhat wedge
shaped base; veins strongly defined ; margin rather finely and irregularly dentate ; apex
broad, rounded, in the specimen somewhat emarginate by breakage.

Several species of Cratwgus are known in the United States, but with one exception
they are all Cretaceous. There is no record of the genus in Canada other than the one now
made. Had the fruit and leaves occurred in the same beds, there would have been little
reason for regarding them as distinct species, but their isolation in somewhat widely separated
beds makes such a conclusion unsafe.

Cupressoxylon sp.

In the report of the Geological Survey of Canada for 1873-74, Dr. G. M. Dawson records

the occurrence in the Edmonton coal beds of specimens of wood which he refers to the genus
91977
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Cupressoxylon. As no details of microscopical examination are given, it is not possible to
refer it to any one of the various species known to the Tertiary.
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Fic. 9. Cupressoxylon dawsoni, Penh.
Transverse section. x H2.

Cupressoxylon dawsoni, Penh.
Bib : Trans. R.S.C,, IX, 1908, iv, 33 ; X, 1904, iv, 60.

The first recognition of the wood of this species was made in 1903 through the examin-
ation of material derived from the Lignite Tertiary of Porcupine creek and Great valley. It
was later observed in the Cretaceous formation at Medicine Iat, Saskatchewan. In the
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collections of Lambe from the Horsefly river, in 1906, there were several specimens of
wood, one of which proved to be indentical with this species.
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Fia. 10, Cupressoxylon dawsoni, Penh,
Tangential section. x 52.

Cupressoxylon macrocarpoides, Penh.

Bib: Trans. R.S.C., XIII, 1907, iv.

The original description of this wood was based upon material from the Cretaceous
deposits of the South Saskatchewan, near Medicine Hat, Saskatchewan, in 1904. Since'then

it has been recognized in the Kettle River deposits of British Columbia, from which it was
obtained by Dr. R. A. Daly in 1905.

Cyperites sp.

This widely distributed and very common type of stems and leaves offers little or
nothing of value in the determination of stratigraphical relations, or in the solution of biologi
cal problems, since its relegation to the genus Cyperus is based on a very broad resemblance
to the external aspect of the leaves and stems of those plants. It will be sufficient to point
out that such remains are common to almost all Tertiary collections, and in the present
instance they are found in material from the Tulameen, the Horsefly, the Similkameen, the
Tranquille and the Kettle rivers, as well as from Quilchena. In fact they may be regarded

as features of the entire Tertiary flora of British Columbia and the western portions of
Canada.
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Cyperites haydenii, Lesq.
Bib : Trans. R. 8. C., XIII, 1907, iv : Cret. and Tert. Fl,, 1888, 140.

The only Canadian locality for thisspecies is the Kettle river, B.C., from which specimens
were obtained by Dr. R. A. Daly in 1905. It was recorded by Lesquereux in 1883, from the
Green River group of Uinta county, Wyoming, It is evidently a rare though widely
distributed species.

Cyperites paucinervis, Heer.
Bib: Trans. R. 8. C,, I, 1895, iv, 187-161: F1. Tert. Helv., I, 79, 1885.

Sir William Dawsou recorded this species from Burrard inlet in 1895. There is no
further knowledge of it in Canadian localities, nor has it been recorded for the United States,
but it is a type which Heer has recognized in the Tertiary of Europe.

Davallia tenuifolia, Sw.

Bib: Trans. R. 8. C., IV, 1886, iv, 19-34: B.N.A. Bound. Com., 187475, App. A. 329.

The only American record for Davallia tenuifolia is contained in Sir William Dawson’s
report on the flora of the Lignite Tertiary in the British North American Boundary Com-
mission’s report, and in a subsequent account of Laramie plants as contained in the Trans-
actions of the Royal Society of Canada for 1886.

Diospyros alaskana ¢ Schimp.

Bib: Geol. Surv. Can., 1875-76.

A single leaf of this tree was obtained by Dr. G. M. Dawson from the Blackwater river
in 1875. It has also been reported from the Laramie of Evanston, Wyoming, and from the
Focene? of Cherry creek, Oregon and Bellingham bay, Washington. In Alaska it is met
with at Port Graham. It is likewise a European species.

Dombeyopsis islandica, Heer.

Bib: Geol. Surv. Can., 1875-76: Cat. Cret. and Tert. F1., 1898, 90.

Only one record for this plant is found in material from Quesnel, as given by Dr. Dawson
in 1875, but four species are found in the Laramie and Deuver groupsof the United States.

Dryophyllum stanleyanum, Dn.

Bib: Trans. R. 8. C,, I, 1895, iv, 147, pl. VII, 13 : Cret and Tert. Fl., VIIIL, 244, pl. LIII, £.8
—14; LVI, f. 1--2: Cat. Cret. and Tert. D1., 1898, 90.

In the Quilchena collection there was one speeimen consisting of the base of a leaf which
is probably identical with Dryophyllum stanleyanum of Dawson. Sir William Dawson, how-
ever, seemed to have some doubts as to the precise identity of his specimen, since he remarks
that it bears a strong resemblance to Quercus furcinervis, Rossm, as described by Lesquereux
from the Miocene of Bridge Creek, Oregon, although it seems distinct. And he further
remarks that it may eventually prove to be a Laurus or a Magnolia. The doubts thus
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expressed have not been removed by the Quilchena material which is altogether too imperfect
for that purpose.

Sir William Dawson’s specimen from Stanley park, Vancouver, was derived from beds
of Eocene age, but four other specimens enumerated by Knowlton are from the Cretaceous.

Equisetum sp.
Bib: Trans, R. S, C., IV., 1886, iv, 19-34.

A specimen of Equisetum from the Lignite Tertiary of Porcupine creek and Great valley
shows in one case fragments of stems and in another remains of roots and tubers. These
are treated separately by Sir William Dawson although he considers there is reason to
think they may be the same species,

Equisetum arcticum, Heer.

Bib: Trans. R.S. C., VIIL, 1902, iv, 46; IV, 1886, iv, 22: Mioc. Fl, and FKFaun. of
Spitzbergen, 1870, 31.

In collections from the Eocene formation of Red Deer river, obtained in 1898, there
were a few specimens of Equisetum arcticum. What is also probably the same species was
obtained from the Lignite Tertiary of Porcupine creck and Great valley and recorded by
Sir William Dawson in 1886, but there is no further record of it in subsequent collections.

E. arcticum is a type common to the Miocene of Spitzbergen, and its resemblance to
E. wyomingense, Lesq., from: the Tertiary of Green River station, Wyoming, should be noted.

Fic. 11. A branch showing false dichotomy.
Tranquille River. x 1/1.
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Equisetum parlatorii, (Heer) Schimp,

Bib: Trans R. 8. C, I, 1882-88, iv, 82 ; IV,1886, iv 22: British N. Amer. Bound. Comm
1875, 829 : Flor. Tert. Helv, I, 109, P1. XLII, f. 2-17: Pal. Veg., I, 1869, 261: Cat.
Cret. and Tert. Plants, 1898, 95.

The first account of this species was given by Heer in 1859, who obtained it from the
Miocene of Switzerland and deseribed it under the name Physagenia parlatorii, But
Schimper afterwards pointed out that these specimens were undoubtedly a species of
Equisetum, a view later accepted by Dawson, and subsequently adopted generally.

The first recognition of this plant in North America was through the work of Sir
William Dawson in connexion with his studies of the Lignite Tertiaryformation in the
neighbourhood of the 49th parallel, where he observed it in the lignite beds of Great valley.

Equisetum similkameenense, Dn.

Bib: Geol. Surv. Can., 1877-78, 186 : Trans. R. 8. C, VIII, 1890, iv, 76.

An Egquisetum from the Similkameen river at Nine mile creek was described under the
above name by Sir William Dawson in 1877, and recorded for the second time from the
same locality in 1890. It has not appeared in any other collections.

FERN STIPES.

Various fragments of branching stems appeared in Dr. Daly’s collection from Kettle
river in 1905 They could not be associated with any foliage, but from their general char-
acter they were believed to represeut the stipes of ferns in various stages of preservation

Fagus antipofi, Abich.
Bib: Geol. Surv. Can., 1875-76 : F1. Foss. Alagk, 80: Cat Cret. and Tert. Pl. 1898, 98.

A few specimens of this species of beech have been recorded by Sir William Dawson
from the Quesnel river. It has also been recorded by Heer from Port Graham, Alaska ;
from the Miocene of Table mountain, California, and from the Laramie ? formation of Point
of Rocks, Wyoming.

Bib: Tert. Fl., 146. .
Fagus feronie, Ung.

In 1875 Sir William Dawson determined the presence of Fagus feronie in the Tertiary
formation of both the Quesnel and the Blackwater rivers. In Europe it is a recognized type
in the Miocene formation, and in Alaska it is found at Port Graham. The only other
American locality at present known is the Green River group of Elko station, Nevada.

Ficus sp.
Bib : Geol. Surv. Can., 1887: Trans. R.8.C., VIII, 1890, iv, 75-91.

Several fragments of leaves, apparently referable to the genus Ficus, have appeared in
more than one collection in previous years, but their very fragmentary condition makes it
impossible to refer them to any recognized species.
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In 1887, Sir William Dawson recorded such leaves from the Red Deer river. In 1890
he recorded what appeared to be the same leaves from the Similkameen river: 1ln 1904, Ells

and Johnston obtained similar leaves from Coal gully, and they once more appear in the
collections of Lambe from the Horsefly river.

Flicus asarifolia 2 Ett.

Bib: Tert. Fl, 207, pl. LXI, f. 18-21.

A single, imperfect leaf from the Horsefly river, collected by Lambe in 1906, pro-
bably belongs to Ficus asarifolia. This species is also found in the Laramie of Black buttes,
‘Wyoming ; in the Montana formation at Point of Rocks, Wyoming, and in the Denver beds at
Golden, Colorado.

Ficus asiminefolia, Lesq.
Bib: Trauns, R.S.C., VIII, 1890, iv, 89 : Cret. and Tert. Fl., VIII, 250, pl. LVT, f. 1-8.

In Lambe’s collection from the Tulameen there were a few leaves which appeared to
be identical with those figured by Sir William Dawson as Ficus asiminefolia. A problem-
atical specimen from the Tranquille river, also in Lambe’s collection for 1906, presents a
high degree of alteration which has left a film of iron oxide, and the identification is very
doubtful ; but the shape and size of the blade which is complete, together with the thick
petiole, seem to suggest its relation as indicated.

The only United States locality for this species is that from which the original specimens
were obtained by Lesquereux, in the Miocene beds of Rock Corral, California.

Ficus decandolleana, Heer.
Bib: F1. Tert. Helv., I1, 66, pl. C. f. 15.

In the material from Quilchena the collections of ILambe for 1906 contain two
fragments of leaves which show the base and venation, and they appear to be identical with
leaves of Flicus decandolleana of Europe as described by Heer.

Ficus occidentalis 2 Lesq.

Bib: Trans. R.S C., I, 1695. iv, 187-161 : Tert. F1., 1878, 200.

Fragments of a doubtful character were obtained from Stanley park, Vancouver, and
wer'e referred to this species by Sir William Dawson in 1895. The only other United States
locality is that recorded by Lesquereux at Golden, Colorado.

Ficus populina, Heer.
Bib : U. 8. Geol. Surv. Terr, 1871, Supp. 6: Fl. Tert. Helv., IL, 66, pl. LXXXVI.

TLambe’s collection of 1906 contains several well characterized fragments of Ficus
populina, Heer. The majority of these were from the Horsefly river, but there were also
several from the Tulameen. The only other United States reference to this species is to be
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found in Lesquereux’s account of the Tertiary deposits of Green river, Wyoming; butitisa
European species which Heer originally described on the basis of material from Switzerland.

Flicus shastensis ¢ Lesq.

Bib: Proc, U.S. Nat. Mus., XI, 28:

Lesquereux originally described this species from the Miocene of Shasta county, Cali-
fornia ; and in 1895 Sir William Dawson obtained from Burrard inlet, British Columbia, a
poorly defined specimen which he referred with some hesitation to Ficus shas/ensis.

Flicus spectabilis # Lesq.

Bib: Trans. R. 8. C,, I, 1882--88, iv, 32: U. 8. Geol. Surv. Terr., 1872, 879 ; Tert. Flor. 1878,
199, P1, XXXIII.

This species is referred to by Sir William Dawson with some hesitation as found in the
Lignite Tertiary of Western Canada, but he makes no special statement with respect to its
general occurrence. It has not appeared since that time, and it is doubtful if it is a real con-
stituent of the flora.

It was first recognized by Lesquereux in 1372 as a constituent of the flora of the Ter-
tiary beds of the Denver group at Golden, Colorado.

Flicus tilieefolia, Brongn.

Bib : Trans. R. 8. C., I, 1882--83, iv, 105: Flor. Tert. Helv., IL. 68: Lesq. Tert. Flor. 1878,
203. ’

Sir William Dawson, in referring to this species as occurring in the Lignite Tertiary
of Canada, seems to be somewhat doubtful as to its identity, and as it has not appeared in
subsequent collections, it is probably not a constituent of the Canadian Tertiary flora as now
known. It has, nevertheless, been recognized by Lesquereux and others in the Fort Union
group of Montana, the Denver group of Golden, Colorado, various localities of the Laramie
and in the Miocene of California.

Ficus ungeri, Lesq.
Bib : Cret. and Tert. Fl., VIII, 163, pl. XLIV, {. 1- 8 : Tert- Fl., VII, 195, pl. XXX, £.3.

Two imperfect specimens of Ficus ungeri, Lesq., appear in the 1906 collections from
Quilchena, which established the first Canadian station. In the United States it has been
recorded by Lesquereux from the Green Rivergroup of Florissant, Colorado, and Randolph
county, Wyoming, but it does not appear to have been observed elsewhere.

Glingko sp.

Bib : Geol, Surv. Can., 1888: Trans. R.8.C., I, 1885, iv, 15--16; VII, 1889,

Specimens of pyritized wood found by McConnuell on the Great Bear river, Mackenzie basin
in 1888, were referred by Sir William Dawson to the genus Gingko, and were regarded
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by him as probably the same as previously determined by Schroter. ~Other specimens of wood

supposed to be of this genus had been previously obtained from the Tertiary at Calgary,
Alberta.

Ginglo adiantoides (Ung.) Heer.

Bib: Trans. R.8.C., IV, 1886, iv, 19--31; VII, 1890, iv, 78, f. 4: U. S. Geol. Surv., Bull. 87,
1887, 15: Fl. Foss, Arct.,, V, 21, pl. I, f. 7-10.

In 1886, Sir William Dawson described certain fragments of leaves of a species of Ginglo
which he regarded as G adiantoides (Ung.) Ilcer, from the Lignite Tertiary of Porcupine
creek and Great valley ; and in 1890 he figured other fragments which he referred to the same
species. These were derived from the Tulameen river.

In Tambe’s collection of 1906 there was one small fragment of a leaf from the
Tulameen and another fragment from Quilchena showing more than half of the leaf.
These fragments were undoubtedly the same species and were also identical with Sir William
Dawson’s specimens. Others were obtained from the Horsefly river as well as from the

Tranquille.

Fie. 12.  Gingko adiantoides (Ung.), Heer.
Fruit with stalk of corresponding fruit
Horsefly River. x 1/1.

In the material from the Horsefly river there was a specimen of a fruit undoubtedly
that of a Gingko (figure 12), and from the close association of this specimen with the leaves
of Gingko adiantoides, T have no hesitation in regarding them as of the same spec1es The
fruit answers to the following description :—

Fruit ovoid, acute, 4 mm. wide, 7 mm. long, on a very short stalk and paired with
the short stalk of a similar fruit at the summit of a short branch.

In the material from the same and other localities there were several isolated, seed-
like bodies of about the same form and size as the above, which may no doubt be regarded
as fruits of the same species.

Giinglo adiantoides has been recorded from the Livingstone beds of the Bozeman coal-
field, Montana, and from the Fort Union group of Seven-mile creek, Montana. Heer has
noted its occurrence in the Miocene of Saghalien.

Glingko digitata, (Brongn,) Heer.

In the collection of Ells and Johnston from the Diamond Vale Coal Company at
Quilchena, in 1904, there were one or two specimens of a Gingko leaf which cannot be

separated from Heer’s specimen. The formation at that place is regarded as Miocene.
9197—8
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Glyptostrobus europeeus (Brongn.) Heer.

Bib: Geol. Surv. Can., 1877-78 : Trans. R. 8. C.,, IV, 1886, iv, 28; VIII, 1890, iv, 75-91;
I, 1895, iv, 137-161 VIII, 1902 iv, 46 T;at Ex. Fl, XXXV 25 : Cret, and Tert. FL
VII 74.

This widely spread and well known Tertiary species was first recorded by Sir William
Dawson in 1887, from Nine-mile creek, Similkameen river. It was later recorded by
the same authority from the Lignite Tertiary of Porcupine creek and Great valley; from
Burrard inlet, Vancouver, and from Stump lake on the Tulameen river. In 1902
it was determined by Penhallow to occur in the Tertiary of the Red Deer river,
while collections of Lambe in 1906 show that it is represented by leafy branches and
fruit in the Tertiary beds of the Tulameen, Horsefly and Tranquille rivers, as well as at
Quilchena.

Newberry has recorded its occurrence in the Fort Union group of Fort Union, Dakota
and Birch bay, Washington ; while Lesquereux has also noted its presence in the Miocene
of the Bad Lands and at Costello’s ranch near Florissant, Colorado. It appears to be a
general constituent of the Tertiary flora as far north as Alaska.

GRASS SEEDS.

In the collections from Quilchena, made by Ells and Johnston in 1904, there were a
number of very small seed-like bodies which are probably to be regarded as the seeds of
grasses.

Girewia sp.
Bib: Geol. Surv. Can, VII, 1894, 36, 37 C.
From the Finlay river Mr. McConnell obtained a leaf which Sir William Dawson
regarded as probably a species of G'rewia.
Grewia crenata, (Ung.) Heer.

Bib: Lat. Ex. Fl, 120, pl. XLVIL, f. 2; XLVIIL, f. 2, 3: Fl Tert. Helv,, III, 42, pl. OIX,
£ 12-21; CX, £, 1-11; 1, 8.

The collections from the Horsefly river in 1906 contained a single specimen of Grewia
crenata which has been recorded by Newberry from the Miocene of Bridge Creek, Oregon,
and by Heer from Europe.

Hypnum columbianum, Penh.

Bib : Trans. R.8.C., VIII, 1890, iv, 75-91 : Cont. N.Y. Bot. Gard., No. 93, 1907, 141,

A single specimen of this plant from the Similkameen river in 1890 is thought by
Britton and Hollick not to be a Hypnum, but rather Widdringtonia helvetica, G'lyptostrobus
ungeri or Rhynchostegium knowltoni. It has not since been observed.
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Hedera macclurii, Heer.

Bib: Flor. Foss. Arct., I, 119, 138 : Trans. R.S.C., I, 1882-838, iv, 33.

Heer originally observed this plant as a constituent of the Tertiary flora of Northern
Greenland, and subsequently found it also in the Lignite Tertiary of Mackenzie river. It
has not been found elsewhere, and Dawson’s reference to it is only a restatement of Heer’s
distribution.

Juglans sp.
Bib : Geol. Surv. Can, 1875-76 ; 1887; 1877-78.

Various leaves and nuts supposed to represent this genus have been found from time to
time on the Quesnel river, the Red Deer river and at Nine-mile creek on the Similka-
meen river. The leaves from the last location are regarded by Sir William Dawson as
allied to Juglans rugosa, Lesq.

Juglans acuminata, A. Br.

Bib: Trans. R.S.C., VIII, 1902, 46 : Cat. Cret. and Tert. Fl, 1896, 122.

This species is recorded from the Red Deer river, and also from Port Graham, Alaska.

Juglans cinerea, 1.
Bib : Trans. R.S.C., I, 1882-88, iv, 82: Brit. N. A. Bound. Comm., 1875, App. A. 330.

The only references to the occurrence of this walnut in the Lignite Tertiary of Canada
are contained in Sir William Dawson’s account of the Lignite Tertiary of Porcupine creek.
He seems doubtful as to the specific identity, and considers that there is a resemblance to J.
bilinica, Ung.

Juglans crossii, Knowlton.

Bib : Trans. R.8.C,, I, 1895, iv, 137-161 : Tert. Fl., 289.

The only Canadian record of this species is for Burrard inlet, British Columbia, but it
has been recorded in the United States for the Denver group of Carbon, Wyoming; the
Livingstone beds of Bozeman coal-field, Montana, and the Green River group of Green
river, Wyoming.

This species has been described by previous investigators under the name Juglans denti-
culata, Heer, but Knowlton has shown that this name was previously occupied by O. Weber,
and he has therefore transferred the species to J. crossii.

Juglans leconteana, Lesq.
Bib : Tert. Fl., 285.
Specimens in the 1898 collection from the Red Deer river constitute the only record of

this species in Canadian Tertiary deposits, but Lesquereux records it in the Laramie group of
Marshall, Colorado ; at Evanston, Wyoming, and Cherry creek, Oregon.
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. Juglans laurifolia, Knowlton.
The 1898 collection from the Red Deer river contains a single specimen referable to
this species.
Juglans nigella, Heer.
Bib : Geol. Surv. Can., 1875-76: Tert. Fl., 285 : Fl. Foss. Alask., 38.

The earliest Canadian knowledge of Juglans nigella was derived from collections from
Quilchena in 1875, and at that time Sir William Dawson regarded the leaves as allied to J.
bilinica. -

This species has been recognized by Lesquereux in the Fort Union group of Montana
and the Bad Lands of Dakota ; also by Heer in the Tertiary of Port Graham, Alaska.

Juglans occidentalis, Newb.

Bib: Trans. R. 8. C, VIII, 1902, iv. 46: Lat. Ex. Fl, XXXV, 34, pl, LXV, f 1; LXVI,
f. 1-4 : Proc. U. 8. Nat. Mus., V, 507.

Three specimens of Juglans occidentalis were obtained from the Horsefly river in 1906
and similar specimens had also been secured from the Red Deer river in 1898. Newberry
also records it from the Eocene of Green river, Wyoming.

Juglans rhamnoides, Lesq.
Bib: Trans. R. S. C., IV, 1886, iv, 84 : Tert. Fl., VII, 264 ; Cret. and Tert. Fl., VIII, 235. .

The only recent record of this plant is from the Tranquille river in 1906, but Sir
William Dawson noted it as occurring in the Lignite Tertiary of Porcupine creek and Great
valley in 1-86. It isalso found at Point of Rocks, Wyoming ; Spring canyon, Montana and
Black buttes, Wyoming, formations which have becen regarded by Lesquereux as Upper
Laramie or Lignite Tertiary. It is also a constituent of the Miocene flora of the Bad Lands.

Juglans rugosa, Lesq.
Bib: Trauns. R. 8. C, IV, 1886, iv, 19-34 : Tert. Fl., 286.

Juglans rugosa has been obtained from the Lignite Tertiary of Porcupine creek and
Great valley, in Canada. It also occurs somewhat widely distributed throughout the western
United States at Cherry creek, Oregon; Lassen county, California; Wickliffe, Kentucky ;
Evanston and Black buttes, Wyoming, and in the Denver group of the Bozeman coal-fields,
Montana, and Golden, Colorado.

Juglans schimperi, Lesq.

Bib : Trans. R. 8. C,, IV, 1886, iv, 19-34 : Tert., Fl., 287.

The occurrence of this species in the Lignite Tertiary of Porcupine creek is the only
Canadian record, but it is found in the Green River group at Green river, Wyoming, and in
the Denver group of Golden, Colorado.

Lariz johnseni, Schroter.
Bib : Flor. Foss. Aret., V1., 1880, 15.

The only reference to this wood is contained in the account by Schriter of the woods
collected by Sir John Richardson from Great Bear river, Mackenzie basin and among the
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specimens submitted to Prof. Heer for determination. No further recognition of this
species has been made.

Lastrea fischeri, Heer.

Bib: Trans. R. 8. C.,, VIII, 1902, iv, 46; T, 1895: Lesq., Cret. and Tert. Fl., 239 : Ieer, FI.
Tert. Helv, 1., 34.

A species of somewhat frequent occurrence, the Canadian record including only two
localities—DBurrard inlet in 1895, and the Red Deer river in 1902. The only United States
record is for the Miocene of the John Day valley, Oregon.

Leguminosites ? arachioides, Lesq.

Bib: Geol. Surv. Can., 1877-78; VII, 1894, 23, 37 C: Tert. Fl. VII, 801, pl. LIX, 14.
U.S. Geol. Surv. Terr., 1872, 408.

The curious fruit-like bodies originally described by Lesquereux as Carpolithes arachioides,
and later transferred to the genus Leguminosites in consequence of their possible connexion
with the leaves of that genus, have appeared in various Tertiary collections from time to
time since then. The first appearance of this species in the Canadian Tertiary was in
collections from the Similkameen river in 1887, at Nine-mile creek, and in 1894 Sir
William Dawson again noted its occurrence in Tertiary beds of the Finlay and Omineca
rivers.

Fi1c. 14.  Leguminosites? arachioides, Lesq.
Fruits from the Horsefly River. x 1/1.

In Lambe’s collections from the Horsefly river in 1906 there was a very fine
example which is to be distinguished from Lesquereux’s type only in the somewhat closer
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setting of the fruits on the main axis. (Fig. 14.) As yet, there are no leaves in any of the
later collections that can be connected with these fruits.

Lesquereux’s specimens were obtained from Evanston, Wyoming, from Clear creek,
Montana, and from the Denver group of Middle park, Colorado. The present evidence,
therefore, leads to the belief that the species was common to the entire Tertiary area of the
United States and Canada.

Leguminosites borealis, Dn.

Bib : Geol. Surv. Can., N. 8, IV, 1888-.89 : Trans. R.S.C., VII, 1889, iv, 72,

In 1889 Sir William Dawson described a species of Leguminosites under the name
of L. borealis. It was found in a collection of the same year, from the Mackenzie River basin,
and its close resemblance to L. arachioides was noted. The very slight differences that seem
to distinguish it from Lesquereux’s species are probably due to conditions of preservation,
and the two are no doubt identical.

Lemna scutata, Dn.

Bib : Trans. R.S.C,,IV, 1886, iv, 23; I, 1895 : Cat. Cret. and Tert. Pl., 1898, 182 : Rep. Geol.
49th Par., 1875, App. A., 329.

This somewhat sparingly distributed species was first found in the Lignite Tertiary
of Porcupine creek and Great valley, and has since been found at Burrard inlet, British
Columbia. Within United States limits it is also known in the Fort Union group of Burns
ranch, Montana, and in the Montana group at Point of Rocks, Wyoming.

Lygodium kaulfusii, Heer.

Bib : Trans. R.8.C., I, 1895 : U.S. Geol. Surv. Terr., 1870, 384 : Fl., 1878, 61: Cat. Cret and
Tert. P1. 1898, 137.

The only Canadian locality for this species is at Burrard inlet, British Columbia, as
recorded by Sir William Dawson in 1895, but it has been observed by Lesquereux in the
Green River group of Barrell springs, Wyoming; the Eocene of Cherry and Crescent creeks,
Oregon ; of Elk creek, Yellowstone National Park and the Wilkinson coal field, Washington.

Magnolia ¢ sp.
Bib : Trans. R.8.C., VIII, 1890, iv, 89.

In Lambe’s collection from the Tulameen river in 1906 there were a few very imper-
fect fragments of leaves that appeared to belong to the genus Magnolia, but the specific
character could not be defined. They may be the same as similar fragments obtained from
the Similkameen river in 1890, and referred to the genus without further determination by
Sir William Dawson.

Magnolia nordenskioldii, Heer.

Bib : Trans. R.8.C., I, 1882--88, iv, 88 ; VII, 1889, iv, 69 : Flor. Foss. Aret., V1,iii, 16: Proc.
U. 8. Nat. Mus V., 1882, 448.
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The first account of this species is contained in Heer’s Flora of Northern Canada to
which Sir William Dawson’s subsequent citation refers. Lesquereux, somewhat later,
observed it at Chignik bay, Alaska.

Maianthemum grandifolium, Penh.
Bib : Trans. R.8.C., VIII, 1902, iv, 46.

There is only one record of this plant as found in collections from the Red Deer river
in 1889. As indicated in the original account there are four European Tertiary representa-
tives of this genus, and only one American representative from the Cretaceous of Staten
island. As given by Schimper, and as defined by the figure of M. pusilum given by
Hollick, there seems to be no essential point of agreement with the Red Deer River material,
which represents a different specific type and requires to be separately designated.

Manicaria sp.
Bib: Trans. R.8.C., I, 1895, iv, 143.

The only reference to thisspecies is contained in Sir William Dawson’s account of plants
from Burrard inlet in 1895.

Musophyllum complicatum, Lesq.
Bib : Tert. FL., VII, 96, pl. XV, f. 1-6:U.S. Geol. Surv. Terr., 1873, 418.

The very poorly defined, leaf-like remains which Lesquereux described under the above
name were first obtained from the Washakie group at Green River station, Wyoming, and
from the Laramie group of Golden, Colorado. Since that time there appears to be no record
of its occurrence in either the United States or Canada, until the collections of Lambe
from the Tulameen river in 1906 brought to view several specimens presenting all the charac-
teristic details of structure and fragmentary condition shown in Lesquereux’s figures. The
genus and species are without special significance, either from a biological or a stratigraphical
point of view. ‘

Myrica ¢ sp.

Bib : Cret. and Tert. Fl., VIII, 145, pl. XXV, f{. 8.

Inthe collections from the Horsefly river in 1906 there was a specimen of a leaf which,
although obscure, appeared to be a Myrica, and apparently near to M. rigida, Lesq., a species
derived from the Green River group of Florissant, Colorado.

Myrica sp.
Bib : Geol. Surv. Oan., 1877-78.

An undeseribed species, recorded by Sir William Dawson, from Nine-mile creek,
Similkameen river, in 1877,

Myrica personata, Knowlton.

Bib: T. S. Geol. Surv., Bull. 204, 1902, 83, pl. I1I, £. 2.

A fragment of a leaf from the Horsefly river, collected in 1906, appears to be identical
with Knowlton’s Myrica personata, derived from the Miocene of Van Horne’s ranch, Oregon.
The two localities thus given appear to be the only ones so far known for this plant.
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Nelumbium sp.
Bib : Geol. Surv. Can., 1877-78.

A fragmentary leaf from the Similkameen river at Nine-mile creek is referred by
Sir William Dawson to the genus Nelumbium. It may be identical with the next.

Nelumbium pygmeum, Du.
Bib: Trans, R.8.C., VIII, 1890, iv, 87; VIII, 1902; iv, 68.

The original specimens of this plant were first found one mile above Princeton in the
Tulameen river, as recorded by Sir William Dawson. In 1902 additional specimens were
recorded by Penhallow from the Horsefly river, while yet other specimens were brought
to light in the 1906 collections from the Similkameen river.

Nelumbium saskatchuense, Dn.
Bib: Geol. Surv. Can., 1887 : Trans. R.8.C,,V, 1887, iv, 35.

There is only one record of this species from the Red Deer river, in 1887,

Neuropteris civica, Dn.
Bib: Trans. R.S.C,, I, 1895, iv, 141.

The only record of this fern is contained in Sir William Dawson’s account of Eocene
plants from Burrard inlet, British Columbia.

Nordenskioldia borealis, Heer.

Bib: Geol. Surv. Can., 1888-89; Trans. R.8. C, VII, 1889,1v, 71 : Geol. Surv, Can. 1875 76
Lesq., Fl. Dak. Gr 1892, 219 ; FI. Foss. Arct 11, 65.

The first Canadian records for this plant in 1875 show its occurrence in the Tertiary
beds of the Quesnel river, In 1889 Sir William Dawson again recorded its occurrence in
the Miocene of Great Bear river. Of its further distribution in Canada nothing is at
present known. )

In the United States, Lesquereux has noted its occurrence in the Dakota group of
Kansas.

Nyssidium ¢ sp.
Bib ;- Geol. Surv, Can., 1875-76.

The single specimen referred with hesitation to this genus, by Sir William Dawson in
1875, was obtained from the Quesnel river, but it possesses little or no value for strati-
graphical purposes.

Onoclea sensibilis, Newb.

Bib : Geol. Surv. Can., 1887 : Trans. R, 8. C., IV, 1886, iv, 19-34 : Lat. Ex. Fl., 1868, 89;
Cret. and Tert. Fl , 1878, pl. VIII, IX.

The first Canadian record for this fern is from the Lignite Tertiary of Porcupine creek
in 1886. In 1887 Sir William Dawson also observed it in the collections from Red Deer
river; and in 1906 three fragments were obtained from the Horsefly river.

Lesquereux had already noted its occurrence in the Fort Union group of Fort Union,
North Dakota.
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Osmunda heerii, Gaudin.

Bib: FL Tert. Helv., III, 565, pl. CXLIIIL f. 1: Fl, Foss. Arct, I, 88, pl. I, f. 6-11, pl. VIII,
£i15 B

In his Tertiary flora of Helvetia Heer figures several specimens of this fern to which
Gaudin had already applied the name Osmunda heerii. This plant is commented upon as
being very near to O. regalis of the present day. The same species has appeared in the
Miocene ot northern Greenland and Siberia, and in both of these latter cases Heer comments
upon their very remarkable resemblance to O. regalis.

In the 1906 collections from the Tulameen river there was a fern which cannot well be

separated from this species. It shows, however, much larger pinnules, but this may well be
due to conditions of growth, since precisely parallel differences may be found in growing

specimens of O. regalis. One of the characteristic features of O. heerii is to be found in the
serrated margins of the pinnules, and in this respect it seems to be approached by the
Tulameen specimen much more nearly than the O. regalis, as represented by the specimens
found in herbaria. But a careful and extended examination of growing specimens of the
royal fern has convinced me that such serration is a character of great inconstancy, that it
is, in many cases, as well defined as in O. heerii, and that if the plant were to be subjected
to the conditions usually attending fossilization its separated parts would present just the
differences which may be observed in comparing it with the Tulameen specimen. There
therefore seems good reason for believing that O. heerii is nothing less than the ancestral
form of the existing royal fern.

Osmunda macrophylla n. sp.

This hitherto unpublished species was found in 1887, in the collections of Lambe
from the Red Deer river, at the mouth of the Blindman. It could not be correlated with
any of the previously observed Osmundas, although it may be identical with some one, par-
ticularly O. heerii. But the shape of the pinnules, and especially the breadth of their bases,
seems to prohibit any such association. In the circumstances it has seemed better to
assign it a separate name, the justification for which appears in the apparently larger size
of the fronds, as indicated by the width of the pinnules. Fig. 15.

Fic. 15.  Osmunda macrophyla n. sp. Fie. 16.  Osmunda regalis, L.
Extremity of a frond from the Red Deer River. x 1/1. A single pinna showing the form and margin. x 1/1.
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Palivrus ? sp.
Bib: Geol. Surv. Can., 1877-78, 186 B.
The only reference to this doubtful specimen is to be found in Sir William Dawson’s
account of plants from Vermilion cliff on the Tulameen river, published in 1877.
Paliurus colombi, Heer.

Bib : Trans. R.8.C.,, IV, 1886: Fl Foss. Arct.,, I, 122: U.S. Geol. Surv. Terr., 1871, 288:
Tert. Kl., 1878, 278.

Paliurus colombi is found in the Fort Union group of the Yellowstone river, Montana;
the Denver group of Creston, Wyoming ; the Miocene of John Day valley, Oregon, and the
Lignite Tertiary of Porcupine creek, Saskatchewan, which is the only Canadian locality so
far known.

Phragmites sp.
Bib: Trans. R.S.C., IV, 1886.

The very unsatisfactory fragments of leaves usually known as Phragmites have been
found in the Lignite Tertiary of Porcupine creek, at Coal gully, at Kettle river, and in the
Miocene of the Similkameen river.

Phyllites sp.
Bib : Trans. R.8.C., IV, 1886.
An undescribed species of Phyllites was recorded by Sir William Dawson from the

Lignite Tertiary of Porcupine creek and Great valley in 1886.

Phyllites aceroides, Heer.
Bib: Trans. R.8.C, I, 1&82.83, iv, 83 ; VII, 1889, iv, 69: Flor. Foss. Arect., I, 139.

Dawson’s reference to this species is a citation of Heer’s account which is the only real
record of this leaf in the Lignite Tertiary of Canada, but as the account is founded upon a
small fragment of the tip it is not very reliable.

Phyllites carneosus, Newb.

Bib : Trans. R.8.C., VIIL, 1902, iv, 46 : Lat. Ex. Fl., 1868, 75.
There appear to be only two records for this leaf—one from the Fort Union group of
Fort Union, North Dakota, the other from the Red Deer river in Canada.

Phyllites cupanioides, Newb.
Bib : Trans. R.8.C., IV, 1886, iv, 82: Lat. Ex. Flor, XXXV, 1898, 135.

This species was observed by Dawson in the Lignite Tertiary of Great valley, and was
incorrectly published by him as P. eaparinoides, Newb. 1t isa species which Newberry
originally obtained from the Fort Union group of Dakota.
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Phyllites vencsus, Newb.

Bib : Trans. R.S.C,, IV, 1886 : Lat. Ex. Fl., 1868, 75.

This species is confined to precisely the same localities as the last.

Picea tranquillensis n. sp.

Tn the 1906 collections from the Tranquille river there was a single leaf of a Picea
(fig. 17) which answers to the following description :—

Teaf very slightly curved; slightly contracted at the base; apex obtuse; 1.5 mm. broad,
15 mm. long ; one nerved or slightly channelled: on the upper side.

Fi6. 17, Picea tranqguillensis n. sp.
A single leaf from the Tranquille River. x 1/1.

Picea columbiensis Penh.
Bib: Trans. R.S.C., XIIIL, 1907, iv. 2

This species, represented by leaves and cones, was obtained from the Kettle river in
1905. No further specimens have been found.

Picea quilchenensis n. sp.

A single leaf obtainod from the Miocene of Quilchena in 1904, by Ells and Johnston,
may be only a form of P. tranquillensis, but its somewhat greater length would seem to
suggest another species. It answers to the following description :—

A single leaf 27 mm. long, 1.5 mm. wide at its greatest breadth; narrowing gradually
to the base; apex acute; channelled, curved. Fig. 18.

Fic. 18.  Picea quilchenensis n. sp.
A single leaf from Quilchena. x 1/1.
Pinus sp.
Bib: Geol. Surv. Can., 1875-76, 259-260.

In 1875 Sir William Dawson observed in the collections from the Blackwater river
two seed-like bodies which he regarded as probably representing two species of pine. In
the 1906 collections of ILambe similar bodies, together with scales and possibly larger
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fragments of cones, were brought together from a number of localities. From the Tulameen
there was a scale; from the Tranquille river there was an impression which was inter-
preted as representing the end view of a cone, but the material had been so crushed out
of shape as to lead to nothing very definite ; from Quilchena there were obtained seed-like
bodies which appeared to be those of a pine devoid ot the wings ; and a number of similar
seed were obtained from the Horsefly river. As well defined remains of pines, of recog-
nizable species, occur in the same deposits, these bodies undoubtedly belong to them, but
the precise specific correlation cannot be ascertained.

Pinus columbiana, Penh.
Bib : North American Gymnosperms, 1907.

Wood and cones of Pinus columbiana were obtained from the Kettle river in 1905, by
Dr. R. A. Daly. There is no other record of the species.

Pinus lardyana, Heer.

Bib : FI. Tert. Helv. III, 161, pl. CXLVI, f. 2.

Two fragments of cones from Quilchena, in the collections of 1906, represent a species of
pine which cannot be fully identified because the elements of size and shape are wanting,
but a careful comparison of Heer’s Pinus lardyana shows what may be regarded as an exact
correspondence with respect to the size, shape and configuration of the scales. This corres-
pondence is to be observed with respect to the figures given in volume III, plate CXLVTI,
figure 2 of the Tertiary flora of Helvetia, but it does not apply to figure 3, nor to the cone
depicted in volume I, plate XX, figure 5, both of which appear to me to be wholly distinct.

Fic. 19. Pinus lurdyana. Heer.
A fragment of cone from Quilchena. x 1/1.

Pinus steenstrupiana, Heer.
Bib: Fl. Foss. Aret. I, pl. XXIV, 23-26, 185.

In the Quilchena collection of 1906 there were several more or less perfect coniferous
scales (figs. 20-21) which werefound to be identical with Heer’s P. steenstrupiana from the

Fic. 20 & Fra. 21, Pinus steenstrupiuna, Heer.
Two scales of a cone from Quilchena. x 1/1.
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Miocene of Hredavatu in the Archipelago of arctic America, and the Mackenzie River basin.
In the same collection there were also two seeds so related to one another (figure 22) and
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Fic. 22, Pinus steenstrupiana, Heer.
Two young seeds from Quilchena. x 1/1,

so associated with the scales as to suggest that they were of the same species and in that
position which they had at the time the scale was removed by decay. The absence of wings
indicates that the seeds had also been subject to decay, but of such a limited nature as to
leave them nearly intact. In a few instances there were perfect seeds (figure 23), these
may belong here, but they may also be the seeds of . lardyana.

Fi1c. 23.  Pinus steenstrupiana, Heer.
Two fully developed seeds from Quilchena. x 1/1.

Pinus trunculus, Dn.

jib: Trans. R. 8. C., VIII, 1890, iv, 78; Miocen. FI, Spitz., V : Trans. R. 8. C,, VIII, 1902,
iv. 68.

In 1890 Sir William Dawson described under the name Pinus trunculus a group of
pine leaves from the Similkameen river, which was not complete. e also refers to the fact
that the same type of leaves is to be found at Stump lake and on the Tranquiile river.

In the collections of Mr. TLambe in 1906 there were a large number of pine leaves,
especially from the Tranquille river, and many of these could be correlated with Pinus trunculus
without any difficulty. From this material it becomes possible to gain a more correct con-
ception of the proper dimensions of these organs than could be got from the original, truncated
specimens of Sir William Dawson. The specimens from the Tranquille river were especially
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good (figure 25), and show that the leaves were five in number, from a prominent but short
base, and that they were rather stout and at least 17 cm long.

|
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Fie 25. Pinus trunculus, Dn.
Leaves from the Tranquille River. x /1.

At Quilchena the same leaves are found in a much more fragmented condition, but they
present precisely the aspect of the leaves figured by Heer from the Miocene of Spitzbergen.
These specimens were collected by Ells and Johnston in 1904, but in the collections of
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Lambe in 1906 there were specimens of pine leaves of the same type, together with other
shorter and more delicate leaves, possibly of the same species but younger or representing
arrested development (figure 24) Teaves of identical character have also been found in the

Fia. 24, Pinus trunculus, Dn.
Young leaves from Quilchena and Tulameen River. x 1/1.

collections from the Tulameen and Horsefly rivers, and from the Tranquille river there were
found leaf scars on a short section of stem, which are no doubt of the same character.

Fria. 26.  Pinus trunculus, Dn.
Seed from the Tranquille River. x 1/1.

A number of seeds of a pine were found in the collections from the Tulameen and Tran-
quille rivers (figures 26 and 27), and the facts of association seem to render it probable that
they also represent this specics, although they may belong to one of the others described.

Fra. 27.  Pinus trunculus, Dn.
Seeds from the Tulameen River. x 1/1.
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A small fragment of a cone was found in the collection from the Tranquille river {figure
28). As shown, the specimen is very incomplete, showing neither base, apex nor complete

Fia. 28. Pinus trunculus, Dn.
Fragment of cone from Tranquille River. x 1/1.

form, but from the curvature of the side, which has been preserved with fair completeness,
as well as from the size of the ecales, it is evident that the cone is that of a hard pine and
evidently one of fairly large size. Its very close association with the leaves of P. trunculus
leads to the conclusion that it may be of the same species, and it is provisionally so designated.

From the material so far obtainable it is not easy to correlate P. trunculus with any
existing species, but the following observations may be made.

In discussing the possible affinities of this species Sir William Dawson directed attention
to the apparent relation of the leaves to P. rigida and P. taeda. In a somewhat more critical
comparison of both leaves and cone with the various types of hard pine I find there is no
direct relation with P. rigida, and P. taeda fails to satisfy necessary conditions inasmuch as it
has only three leaves in a fascicle, while P. trunculus has five, but otherwise there 1s a close
correspondence in length. P. torreyana bears five leaves which are somewhat longer than in
P. trunculus, but the character of the cone is not the same. Pinus serotina agrees well with
respect to the length of leaves and the character of the cone, but the number of leaves
—three—is too small. In Pinus arizonica, the five leaves are 17 cm. long, and the
cone presents a very close resemblance, and from a consideration of all these facts I am
inclined to believe that it gives a closer approximation to the affinities of P. frunculus than
any other existing species. It will, nevertheless, require the confirmation of more ample
material to render this tentative conclusion a valid one.
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Pinus tulameenensis n.-sp.

In the material from the Tulameen river there was one specimen of pine foliage showmg
four small leaves in a fascicle, (Figure 4). These may be descmbed as follows:— -

]
“Fic. 84, Pinug tulameenensis n. sp.
Leaves from Tulameen River. x 1/1.

Leaves four, very slender, 28 mm. long, 0.30 broad with one nerve?; apex acute.

It is possible that figure 23, referred to P. steenstrupiana, may belong here.

Planera crenata, Newb.

Bib: Proc.U. 8. Nat. Mus., V, 1882, 508: Lat. Ex. Fl.,, XXXV, 81, pl. LVII, f 3: Trans.
R.8.C., I, 1895.

This leaf was first recorded by Sir William Dawson in 1895 from Burrard inlet, British
Columbia ; and in 1906 it was obtained from the Horsefly river where it was represented by
a small fragment only. The only record for the United States is that given by 1\Tewberry,
who noted its occurrence at Tongue river, Montana

f {

Planera longifolia, Lesq.

Bib : Tert. F1. VII, 189 U.8. Geol Surv. Terr., 1872, 871 : Cret. and Tert. FI., VIII, 161, pl.
XXIX, f. 1-8: XLIV, f. 10; Trans. RSC VIII, 1890, iv, 85; VIII, 1902 iv, 68

Planera longifolia is a very well characterized species which was first obtained from the
north fork of the Similkameen riverin 1896, as recorded by Sir William Dawson; and in
1891 it was obtained from the Horsefly river.

In 1906 it was found in collections from the Tranquille river, in which it was repre-
sented by one fragment only, but numerous fairly good specimens were obtained from the
Tulameen river—essentially the same locality as that from which Sir William Dawson’s
specimens were derived—and it was yet more abundant in material from the Horsefly river,
the specimens being characterized by their well defined venation and well defined though
never complete margins.

Both Newberry and Lesquereux have shown that this species is a constituent of the

flora of the Green River group of Elko station, Nevada, and Florissant, Colorado.

Platanus . sp..

Bib : Geol. Surv. Can., 1871-72, 59; 1877-78, 187 B. : Trans. R.8.C., I, 1895.

- In 1871 Sir Wiliilam Dawson referred to imperfect specimens of leaves from the mouth

of the Quesnel river, as of a species of Platanus, and also directed attention to the occurrence in
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the same beds of a wood which he referred to the same genus, but without specific deter-
mination. In 1888 he recorded what seemed to be the same species, at Nine-mile ereek,
Similkameen river, and in 1885, similarly imperfect leaves, possibly of the same species,
were obtained from Burrard inlet, British Columbia.

Platanus aceroides, Goepp.
Bib: Geol. Surv. Can., 1875-76 : Amer. Jn’l Sc., XLV, 1869, 206 : Tert. Fl. 1878, 184.

This European, Miocene species is common to a large number of localities in the United
States, being found in the Fort Union group in the Bad Lands of Dakota; the Livingston
beds of Bozeman, Montana; the Denver group of Golden, Colorado and Carbon, Wyoming ;
the Laramie group of Black Buttes, Wyoming, and the Miocene of the John Day valley,
Oregon.

In Canada, only two stations are at present known, the Mackenzie river and the
Quesnel river of British Columbia.

Platanus aceroides ? Goepp.

Bib: Trans. R.8.C., VII, 1888-89, iv, ante p. 93.

The determination of this species was made by Sir William Dawson in 18883, and is
open to question on account of the imperfect nature of the specimen, which was a piece of
wood. It was obtained from the Miocene of Bear river, Mackenzie bagin, and was referred
provisionally to the above, since it seemed to correspond to the same species of wood as
determined by Schroeter.

Platanus haydenii, Newb.

Bib: Geol. Surv. Can., VII, 1894, 86, 37C.: Trans. R.8.C,, IV, 1886 : Lat. Ex. Fl. 1868,
70; Cret. and Tert., F1. 1883, pl. XIX, XX, XXI.

This very well characterized species is recorded for the Fort Union group of the Yellow-
stone river, Montana ; the Denver group of Sedalia and Golden, Colorado, and the Laramie
group of Sand creek, Colorado.

In Canada it was first recorded for the Lignite Tertiary of Porcupine creek and Great
valleyin 1886, and in 1894 it was observed in collections from the Omineca river, British
Columbia.

Platanus heterophyllus, Newb.
Bib: Trans. R. 8. C,, I, 1882-88, iv, 82 : Brit. N. A. Bound. Com., 1875, App. A. 330.

The above is recorded by Sir William Dawson as occurring at Wood End, as a loose
fragment, but probably from the Lignite Tertiary. It also occurs in the Fort Union group of
the United States.
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Platanus nobilis, Newb.

Bib: Geol. Surv. Can., 1879-80: Trans. R.8.C., III, 1885; IV, 1886: iv, 24: Lat. Ex. Fl.
1868, 67.

Within the United States this species isknown in the Fort Union group at Seven-mile creek,
Montana, and the Miocene of the John Day valley, Oregon. In Canada it was first recorded
from the Souris river, Sagkatchewan ; at a later date from Calgary, Alberta, and finally from
Porcupine creek and Great valley, Saskatchewan. All of these localites are recognized as
belonging to the Lignite Tertiary.

Platanus raynoldsiz, Newb.
Bib : Trans. R.S.C., ITI, 1885 : IV, 1886: Lat. Ex. Fl., 1868, 69 : Tert. F1., 1878, 185.

The distribution of this species is very similar to the last. In the United States it is
found in the Fort Union group of Montana; the Denver group of Golden, Colorado, and
the Miocene of the John Day valley, Oregon. The Canadian distribution is lees extensive,
but it has been obtained from the Lignite Tertiary ot Porcupine creek, Saskatchewan, and of
Calgary, Alberta.

Podocarpites tyrrelliz, Dn.
Bib : Trans. R.8.C., V, 1887, iv. 85.

The only record of this species i¢ contained in an account of the Laramie formation in
1887. This specimen was obtained, from Vermilion river, of the Belly River series, and the
comment is made that while the genus is known to the Hocene of Furope, it does not appear
on this continent higher than the Cretaceous.

Populus sp.
Bib: Geol. Surv, Can., 1871-72, 59.

A branch of a tree from Quilchena has the general aspect of a poplar, and it may be the
same as leaves and wood referred to by Sir William Dawson as derived from the Quesnel
river in 1871.

Populus acerifalia, Newb.

Bib: Lat. Ex. FL, XXXV, 87 pl. XXVIII, f. 5-8 : Cret. and Tert. Fl,, 1878 : Trans R.8.C,
IV, 1886, iv, 27; III, 1885 : Geol. Surv. Can., 1887, 136E.

Lesquereux has recorded Populus acerifolia from the Fort Union group of the Yellow-
stone river, Montana, and Fort Union, Dakota, which appear to be the only localities in the
United States so far noted. In Canada it seems to have been a widely distributed speciesin
Tertiary time, since it has appeared in nearly all collections and from a large nuraber of
localities. It was first noted as occurring in the Tertiary of Calgary, Alberta, in 1885. In
the following year Sir William Dawson observed it in the Lignite Tertiary of Porcupine creek
and Great valley, and in 1887 it was obtained from the Red Deer river. In 1906,
Lambe secured it from Quilchens, Coal gully, and both the Tranquille and Horsefly rivers, a
distribution which seems to imp'y that it was a species common to the entire Tertiary area.
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Populus arctica, Heer.

Bib: Tert. Fl, VII, 179, pl. XXIII:Cret. and Tert. F1, VIII, 225, pl. XLVI: Geol. Surv.
Can, 1877, 78, 186 B; 1875-76 : 1887, 137 E; N. Ser. IV, 1888.89; VTI, 1894, 36, 37
O; 281 B: Trans. R.8.0, IV, 1886; VII, 1889.

This very abundant and well characterized species is found in the United States ranging
from the Laramie to the Miocene. It isan almost invariable element of all Tertiary collec-
tions. In Canada it is similarly abundant, having appeared in all collections from 1868 to the
present time. The localities recorded are Coal brook, Quesnel, Nine-mile -creek,
Similkameen river, Red Deer river, Bear river, Mackenzie basin, Omineca river and the Lignite
Tertiary of Porcupine creek and Great valley.

) Populus arctica latior, Heer.
Bib: Geol. Surv. Can., N. Ser., IV. 1888-89 : Trans. R.8.C,, VII, 1889.;

The only reference to this leaf is contained in Sir William Dawson’s account of plants
from the Bear river, Mackenzie basin, collected in 1888.

Populus balsamoides, Goepp.
Bib: Trans. R.8.C,, I, 1895 : FL. Foss. Alask., 1869, 26: U.S. Geol. Surv. Terr., 1871, 299.

So far as present records go, Populus balsamoides appears to be a somewhat unusual type
of poplar of restricted distribution. In the United States it has been met withat Yellowstone
lake and at Corral Hollow, California ;and in Alaska it is recorded from Port Graham, In

Canada it is known only from Burrard inlet, British Columbia,, where it was found
in 1895. o

Populus cordata, Newb.

Bib: Lat. Ex. Fl,, 1868, 60 : Cret and Tert. Fl., 1878, pl. XIV: Fl. Poss. Aret., II, 26, pl.
II, £. 5. S .

Although this is a well khown arctic species, it has been recorded for only one station
in the United States—the Fort Union group of the Yellowstone river, Montana. In Canada
it was obtained in the collections of 1906, from Quilchena and the Tulameen river, but it has
appeared nowhere else. This may be due to the very striking resemblance it bears to, and
the difficulty of properly differentiating it from, P. zaddachi. An examination of Heer’s figures
of this latter species, as given in his Arctic Flora,shows a very wide variation of forms which
may belong to the same species, but which suggest that according to the limits usually
adopted in makmg species of fossil plants, there are really more than one: and there is a very
strong suggestlon that P. cordata may be, only a varlant of P. zaddachz

Populus chd'ifol'iq, Newb.
Bib : Trans. R.8.C., IIT, 1885, iv, 17: Lat. Ex. Fl., 1868, 18.

The Lignite Tertiary of Calgary, Albérta, is the only record of P. cordifolia for Canada’
and the Dakota group of Nebraska is the only locality in the United States.
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Populus cuneata, Newb.

Bib: Lat. Ex. F1. XXXV, 41, Pl. XXIX, f. 7; XXVIII, f. 2-4: Cret. and Tert. Fl., 1878.

This somewhat rare species of poplar is known in the United States in only two localities,
the Fort Union group of the Yellowstone river, Montana and the Bad Lands of Dakota. The
first Canadian record was from the Red Deer river in 1897, and it has since then been
obtained by Lambe from both the Tranquille and the Tulameen rivers.

Populus daphnogenoides ? Ward.
Bib : Trans. R.8.C., VIII, 1890 ; VIIIL, 1902, iv, 46: U.S. Geol. Surv., Bull. 37, 1887, 20.

The fragments referred to Populus daphnogenoides with some hesitation were first
obtained from the Similkameen river, by Sir William Dawson in 1890, and in 1902 Penhallow
observed fragments of similar leaves in collections from the Red Deer river.

Populus genetriz, Newb.

Bib: Lat. Ex. Fl. XXXV, 44, pl. XXVIL f. 1: Geol. Surv. Can., VII, 1893, 231 B:
Trans. R.8.0., IIL, 1885; IV, 1886, iv, 17.

The only United States locality for Populus genetriz, as recorded by Newberry, is the
Fort Union group of the Yellowstone river, Montana. In Canada it is a much more abun-
dant species, being found at Coal breook, British Columbia, and in the Lignite Tertiary of
Porcupine creek, the Great valley and Souris river, and more recently at Quilchena.

Populus hookeri, Heer.

Bib : -Geol. Surv. Can., N. Ser., VI, 1888.89: Trans. R.S.C., VII, 1889, iv, 71: Fl. Foss.
Arct. T, 1868, 137.

Populus hookeri is an arctic species which, as yet, appears to have given evidence of only
a sparing extension south of Greenland. The only record is that of Sir William Dawson in
1889, for the Eocene of Bear river, Mackenzie basin.

Populus latior, A. Br.

¥

Bib : Fl. Tert. Helv. II, 11, pl. LIIL, f. 1,8, 7,8, 10, LIV, LV, LVI, L.VII; III, 173:
Geol. Surv. Can., 1877-78, 186 B.

The distribution of Populus latior appears to be confined to high 1at1tudes, sinee it js not
known in the Tertiary of the United States, and its greatest southern extension is found on
the Similkameen river in British Columbia. From this locality it ranges northward to
Port Graham in Alaska. -

In the Canadian Tertiary it appears to be a somewhat abundant species, and many ot
the leaves found were preserved in a very perfect condition. It has so far been found at
Nine-mile creek on the Similkameen river, at the Horsefly river, and at the Tulameen.
The branch already described and found in the collection from the Horsefly may belong to
this species.
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Populus latior cordifolia, Heer.
Bib: Fl. Tert. Helv. IT,, 12, pl. LV, f. 4: U. 8. Gecl. Surv. Terr., 1871, 289.

There appears to be only one record for this form of Populus latior, from the Laramie
group of Medicine bow, Wyoming. Its appearance in the collections of 1906, from the
Tulameen river, constitutes our first knowledge of it within Canadian limits.

Populus mutabilis oblonga, Heer.
Bib: Fl. Tert. Helv., II, 21, pl. LX, f. 15, 16.

The collections of 1906, from both the Tranquille river and Quilchena, contained frag-
mentary specimens of leaves which are to be referred to Populus mutabilis oblonga, Heer.
This European form has not been recorded from any other localities in either Canada or the
United States.

Populus nebrascencis, Newb.
Bib : Lat. Ex. Fl., XXXV, 47, pl. XX VT, fig. 4, 5 : Geol. Surv. Can., VII, 1894, 86, 37C.

One specimen of this well characterized species was found in the 1906 collection from
Quilchena. It had already been observed in 1894, in collections from the Omineca river.
Newberry records it from the Fort Union group of the Yellowstone river, Montana, as well
as from the Denver group of Golden, Colorado.

Populus nervosa, Newb.
Bib : Trans. R.8.C., V, 1887, iv, 85 : Lat. Ex. Flor., XXXV, 1868, 61.

Newberry originally described this species from the Fort Union group of Montana,
Dawson later recorded it from the Lignite Tertiary of the North Saskatchewan at Rocky
Mountain house.

Populus obtrita, Dn.
Bib : Trans. R.8.C., VIITL, 1890, iv, 82, f. 12; VIII, 1902, iv, 16.

So far as present records show Populus obtrita is an exclusively Canadian species. It
was first described by Sir William Dawson on the basis of specimens obtained from the
Similkameen river. It is so well characterized as to be distinguished without difficulty.
Since its first recognition it has been obtained from the Red Deer river and from Quilchena,
and in the collections of Mr. Lambe in 1906. It was also found in material from Quilchena
and the Similkameen river.

Populus polymorpha, Newb.
Bib : Lat. Ex. Fl, XXXV, 50, pl. XLIX, f. 4, 7, 9: Proc U. 8. Nat. Mus., V, 1882, 506.

Populus polymorpha is a somewhat rare species first obtained by Newberry from the
Miocene of Bridge creek, Oregon. In 1904 it was obtained by Ells and Johnston from Quil-
chena, and in 1906 it appeared in Lambe’s collections from Coal gully, Dritish Columbia.
As indicated by the name, the species presents wide variations of form, and it is altogether
probable that it really embraces more than one species,
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Populus richardsons, Heer.

Bib : Geol. Surv. Can., 1887, 186 E: Trans. R.8.C,, I‘V, 1886 VIII, 1902, iv, 46 : Fl. Foss.
Aret., I, 1868, 98: TU. 8. Geol. Surv. Terr., 1873, 411 : Tert. Fl., 1878, 177,

This apparently northern type is abundant throughout the Tertiary of the United
States, where it has been recorded by Lesquereux for the Green River group of Elko station,
Nevada, and the Fort Union group of Montana. It is, however, more abundant toward
the north, ranging as far as Greenland and Alaska. In Canada it has been found at the
Red Deer river, and in the Lignite Tertiary of Porcupine creek ; Calgary, Alberta, and the
Mackenzie river.

Populus rotundifolia, Newb.
Bib: Lat. Ex. Fl, XXXV, 51 : Proc. U. S. Nat. Mus., V, 1882, 506 : Trans. R.S.C., I, 1895.

Newberry’s record for this species shows that it is at present known in only two
localities in the United States—the Fort Union group of the Yellowstone river in Montana,
and Carbon station, Wyoming. The first Canadian record by Sir William Dawson in 1895
shows it to be a constituent of the flora of Burrard inlet, British Columbia, while
Lambe’s collections of 1906 gave it a position in the Miocene of the Similkameen river.

Populus speciosa, Ward.

Bib. U. 8. Geol. Surv. Bull. 37, 1887, 20 : Geol. Surv. Can., VII, 1894, 36, 37 C.

A rare species first recorded by Ward from the Fort Union group of Clear creek,
Montana, but in 1894 obtained by Sir William Dawson from the Omineca river, British
Columbia.

Populus subrotunda, Lesq.
Bib: Geol. Surv. Can., 1877-78, 186 B: Amer. Jn’l. Sec., XLV, 1868, 205.

This species has been recorded by Lesquereux from Carbon, Ex;anston, Rock creek and
Laramie plains, Wyoming; but Coal brook, British Columbia, is the only station so far
known in Canada.

Populus ungert, Lese.

Bib: Trans. R. S. C., VIII, 1902, iv, 46 : Tert. F1,, 1878, 175.

One of the rarest poplars in North America. In the United States it is known only
in the Denver group of Golden, Colorado. In Canada, it was obtained from the Red Deer
river in 1898 as recorded by Penhallow.

Populus zaddachi, Heer.

Bib: Cret. and Tert. Fl., VIII, 158, pl. XXXI, f. 8 : Mioc. Fl. Alask., IT, pL. II, f. 5: Mioe.
Fl. Sachalin, p. 25, pl. IV, f 1-3: FlL. Tert. Helv., III, 807 : TU. 8. Geol. Surv. Terr.,
1871, 292.

Péopulus zaddarhiis one of the best characterized and most widely distributed species of
poplar in both Europe and America. In Alaska it is found at Port Graham. In the
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United States it occurs in the Miocene of Chalk bluffs, California ; the Green River group of
Florissant, Colorado, and the Fort Union group of Montana and Dakota.

Well characterized fragments of this leaf have been met with in the Tertiary beds of the
Tranquille and Tulameen rivers of British Columbia.

As elsewhere observed, the limitations of P. zaddachi are not well defined, and I have
selected as the type, those forms which Heer figures in his flora of Saghalien. The figures
given in hisflora of Alaska deviate strongly, and should be assigned to P. cordifolia.

Potamogeton sp.

Bib : Trans. R.8.C., XIII, 1907, iv.

From time to time, collections of Tertiary plants have embraced specimens of poorly
preserved plants apparently referable to the genus Potamogeton. In Dr. Daly’s collection
from the Kettle river in 1905 there were fruits which seem to belong here.

Potamogeton ? verticillatus, Lesq.

Bib : Oret. and Tert. Fl., VIIL., 142, pl. XXIIL, f. 5, 6 :

In 1883, Lesquereux described a specimen from the Green River group of Florissant,
Colorado, which he believed to be a Potamogeton, and assigned to it the name of P, verticilla-
tus. In Lambe’s collections from the Tulameen river in 1906 there was a specimen which
seemed to be identical with Lesquereux’s specimen. It may be described as follows :

Leaves thin, slender, linear lanceolate, 45 mm long, whorled ; 2 mm broad, diminishing
slightly at the base; slightly channelled above.

Prunus merriams, Knowlton.

Bib: U.8. Geol. Surv., Bull, 204, 67, pl. XI, f. 2,8, 6, 7.

This somewhat recently discovered species from the Miocene of Van Horne’s ranch, in
the John Day basin, Oregon, is represented by a single specimen in the Tertiary flora of
Quilchena, British Columbia.

Pseudotsuga miocena, Penh,

Bib: Trans. R.8.0.,, VIII, 1902, iv, 68; IX, 1908, iv, 33.

This species is represented altogether by the wood, and as yet it has not been found else-
where than in Canada. It was first observed in the Miocene of the Horsefly river, and in
1903 it was obtained from the Lignite Tertiary of Porcupine creek, Saskatchewan.

Pteris stichensis, Heer,

Bib: Geol. Surv. Can., N. Ser.,, IV, 1888-89: Trans. R.S.C., VII, 1889, iv,: Fl. Foss.
Alagk., 1869, 21, .

This apparently northern type of fern was first obtained by Heer from Sitka, Alaska ;
but it has since been recorded by Sir William Dawson from the Lignite Tertiary of the Bear
river, Mackenzie basin.
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Pterospermqtes sp.
Bib: Geol. Surv. Can., 1871-72, 59.

In 1871 Sir William Dawson recorded a species of Plerospermites from the Quesnel river,
but was not able to assign a specific name.

Pterospermites dentatus, Heer.

Bib : Trans. R.8.C., I, 1882-88, iv, 83 ; VII, 1889, iv, 69: Brit. N. A. Bound. Comm., 1875,
App. A, 331: Flor. Foss. Arect., I, 1868, 138 : Proc. U.S. Nat. Mus,, X, 1887, 45.

Dawson gives only a reference to this plani as determined by Heer to be a constituent
of the Mackenzie River flora. It has been noted by Lesquereux as occurring in the Upper
Kanab valley, Utah.

Pterospermites cupanioides,( Newb.) Knowlton.

Bib : Trans. R.S.C., IV, 1886: Proc. U.S. Nat. Mus.,, XV, 1893, 35: Lat. Ex. Fl., 1868,
74 : U.8. Geol. Surv., Bull. 87, 1887, 94.

Newberry’s only record for this species is in the Fort Union group at Glendive ? Montana.
The Lignite Tertiary of Porcupine creek is the only locality so far recorded for Canada.

Pterospermites spectabilis, Heer.

Bib : Trans. R.8.C,, I, 188288, iv, 33 ; VII, 1889, iv, 69 : Flor. Foss. Arct., II, iv, 480 : Proc.
U.S. Nat. Mus., XT, 1888, 27.

Dawson’s reference to this species is a citation of Heer's account of its occurrence in the
Tertiary beds of the Mackenzie river. Lesquereux also records it from the Miocene of
Spanish peak, California.

Pyrus sp.
Bib: Geol. Surv. Can, 1877-78, 186 B.

Reference is made by Sir William Dawson to a leaf of the mountain ash, obtained from
Coal gully in 1877. Nosimilar leaves appear to have been obtained from any locality in the
United States; but in the collections of Lambe from the Horsefly river in 1906 there is a
single leaflet which apparently belongs to the same species as Sir William Dawson’s specimen.

Quercus sp.

Bib: U. 8. Geol. Surv., Bull. 204, 1902, 53, pl. VIII, f. 8: Geol. Surv. Can., 1871-12, 59;
1875-76; 1879-80; 1887, 136 E: VII, 1894, 386, 37C: Trans. R.S.C, 1V, 1886 ;
VIII, 1890.

In the 1906 collection from the Horsefly river there were some incomplete leaves of an
oak which could not be determined specifically, but which appeared to be the same as a
species from Van Horne’s ranch, representing the Upper Miocene of the John Day basin in

Oregon, but this could not be determined with sufficient certainty.
v197—11
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Asrecorded by Sir William Dawson similar fragments of oak leaves, possibly of the
same species, have been found in many localities throughout western Canada, including Quesnel,
British Columbia ; the Red Deerriver ; the Similkameen and Omineca rivers; and the Lignite
Tertiary of Roche Percee, Souris river and Porcupine creek, Saskatchewan.

Quercus antiqua, Newb.

Bib : Trans. R.8.C,, I, 1882-83, iv, 82; IV, 18886, iv, 27 : Lat. Ex. Flor.,, XXXV, 1868, 26.

Dawson’s reference to this oak is to show that in the Laramie beds of Canada there is a
species probably allied to Q. antiqgua of Newberry, which the latter determined to be of
Dakota age, as found at Rio Dolores, Utah. The reference is therefore a doubtful one, but
may indicate the same species as cited by Dawson from the Lignite Tertiary of Porcupine
creek, though not named.

Quercus castanopsis, Newb.

Bib: Lat. Ex. Fl, XXXV, 7, pl. LV, £, 4: Proc. U.S. Nat. Mus., V, 1882, 505.

Newberry records Quercus castanopsis from the Fort Union group of the Yellowstone
river, Montana, as the only locality at present known within the United States. The species
was unknown to the Canadian Tertiary until 1904, when it was brought to notice through
collections from Quilchena, made by Ells and Johnston.

Quercus consimilis, Newb.

Bib: Lat. Ex. Fl., XXXV, 71, pl. XLII, f. 2-5: Proc..U.S. Nat. Mus., V, 1882, 505.

The Quilchena collection of 1906 embraced a few broken specimens, with two fairly com-
plete leaves of Quercus consimilis. The only United States record for this species is from the
Miocene of Bridge creek and the John Day valley, Oregon.

Quercus dallii, Lesq.
Bib: Trans. R.8.C., VIII, 1890 : Proc. U.S. Nat. Mus., V, 1882, 446 : Cret. and Tert. F1. 259.

Quercus dallii was described by Newberry on the basis of specimens obtained from Cook .
inlet, Alaska. No other locality is known except the north fork of the Similkameen river,
from which Sir William Dawson obtained specimens in 1890.

Quercus dentonz, Lesq.

Bib: Trans. R.8.C,, I, 1895 : Cret. and Tert. Fl., 1883, 224.

A sparingly distributed species which has been obtained by Lesquereux from the Fort
Union group of the Bad Lands, Dakota, and from the Montana formation of Point of Rocks,
Wyoming. The only Canadian locality at present known is Burrard inlet, British Columbia.

Quercus ellistana, Lesq.
Bib : Trans. R.8.C,, VIII, 1902, iv, 46 : U.8. Geol. Sarv. Terr., 1871, 297 : Ter. Fl., 1878.

The Livingstone beds and the Laramie group of Bozeman, Montana, are the only United
States localities known for Quereus ellisiana. Penhallow recorded it from the Red Deer
river in 1902.
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Quercus laurifolia 2 Newb.

Bib : Lat. Ex. Fl, XXXV, 76, pl. LIX, f. 4 : Proc. U.S. Nat. Mus., V, 1882, 505.

A single leaf from the Tulameen river is referred to Quercus laurifolia with some hesi-
tation, on account of its imperfect character. It is a species which Lesquereux originally
obtained from the burned shales overlying lignite beds of Fort Berthold, Dakota. It is not
known beyond the very restricted distribution thus indicated.

Quercus pseudo-castanea, Goepp.
Bib: Geol. Surv. Can., 1875-76, 259-260 : Fl. Foss. Alask., 1869, 32.

Quercus pseudo-castanea is a European species which Heer hasrecorded from Port Graham,
Alaska, in both of which localities it is regarded as of Miocene age. In 1875 Sir William
Dawson observed it at the Quesnel river, British Columbia.

Rhamnacinium porcupinianum, Penh.

Bib: Trans. R. 8. C,, IX, 1908, iv, 48.

The only locality for Rhamnacinium procupinianum, which was described by Penhallow
in 1908, is the Lignite Tertiary of Porcupine creek and Great valley, Saskatchewan.

Rhamnacinium triseriatim, Penh.
Bib ; Trans. R. 8. C,, IX,, 1908, iv, 54.

Like the last, this species is known only to the Lignite Tertiary of Porcupine creek and
Great valley, Saskatchewan, from which locality it was described by Penhallow in 1908,

Rhamnates concinnus, Newb.

Bib: Brit. N. A. Bound. Comm., 1875, App. A. 83¢: Trans. R. 8. C., I, 188288, iv. 32 .
Lat, Ex. Flor. XXXV, 1898 118.

Sir William Dawson, in referring to- this species, includes it among the specimens
derived from the Lignite Tertiary of Porcupine creek, the only locality at present known in
Canada. He refers it to Rhamnus, although Newberry’s name still holds as Rhamnites.

Newberry’s original account of this species shows that it also belongs to the Fort Union
group of Fort Union, North Dakota.. '

Rhamnus quilchenensis n. sp.
Bib: Geol. Surv. Can. 1875-76.

In the 1906 collections from Quilchena, and also from the Horsefly river, there were a
number of leaf fragments representing a species of Rhamnus. (Fig.29.) Two fragmeuts
collected by Ells and Johnston in 1904 give a fairly complete idea of the general character
of the leaf which is oblong, short petioled; base tapering into a margined petiole; margin
remotely and finely serrate with spreading teeth.
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Fia. 29. LRhamnns quilchenensis n. sp.
Leaves from Quilchena. x 1/1.

A rhamnaceous fruit, also found in the collection of Ells and Johnston from Quilchena,
seems to belong to this species.

In 1875, Sir William Dawson observed in collections from the Que:nel river a leaf of
Rhamnus which he regarded as being near to R. alternoides, Heer. It is probable that this
is the same as the one described as R. quilchenensis.

Rhamnus elegans, Newb.

Bib: Lat. Ex. Fl, XXXV, 117, pl. L. £. 2.

Rhamnus elegans has been found at Quilchena and the Horsefly river in the collections
of 1906, and the specimens cannot be distinguished from Lesquereux’s specimens derived
from Belmont, Colorado. In assigning the horizon to this locality there appears to be some
confusion in the designation. The text refers them to the Cretaceous (Laramie), while the
plate description gives them as Eocene.

Rhamnus eridanz, Ung.

Bib: Fl Foss. Arct., T, 128, 158, pl. XLIX, f. 10: Fl. Tert. Helv., III, 81, pl. XXV, f. 16:
Lat. Ex. Fl. XXXV, 118, pl. XLVIIL f. 7: Proc. U. 8. Nat. Mus., XI, 1888, 25.

Several fine specimens of Rhamnus eridani were obtained from the Tranquille river in
1906,the only locality in Canada where they have so far been found. This species is never-
theless known to the Miocene of Bridge creek, Oregon; and to the Atane beds of northern
Greenland, although very sparingly distributed in all localities.

Rhamnus gaudine, Heer.

Bib : FL Tert. Helv., IIT, 79 : pl. CXXIV, f. 4-15; CXXV, f. 1, 7,13 : Bost Jo’l Nat. Hist.
VII, 1863, 520.

Rhamnus gaudini is a species which appears to present very great variation in size and
shape. This species was originally founded by Heer on the basis of specimens collected by
M. Gaudin from the neighbourhood of Lausanne.
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On this side of the Atlantic it appears to occur with great rarity, the only localities at
present known being at Birch bay, Washington, and Quilchena, British Columbia, as more
recently determined through the collections of 1906.

Rhus rosefolia ? Lesq.

Bib : Geol. Surv. Can., VII, 1894, 281 B: Tert. Fl. 1878, 293.

Lesquereux recorded this species from the Green River group of Florissant, Colorado,
in 1878. Since then it has been noted by Sir William Dawson at Coal brook, British
Columbia, but there are no further records of it.

Sabalites campbellii (Newb.) Knowlton.
Bib: Trans. R. 8. C., I, 1895 : Tert. Fl., 1878, 113.

As recorded by Sir William Dawson, Burrard inlet is the Canadian locality at present
known for Sabalites campbellii, although it is somewhat abundant in the United States,
being found in the Denver group of Golden, Colorado ; the Fort Union group of the Yellow-
stone river, Montana, and the Laramie of Raton mountains and Gehrungs, Colorado.

Salix integra, Goepp.
Bib: J.8. Ueol. Surv. Terr., 1873, 397 : Tert. F1., 1878, 167: T.R.8.C., I, 1895.

This somewhat rare species of willow is known to the Canadian Tertiary from Burrard
inlet, as recorded by Sir William Dawson in 1895. In the United States it has been recorded
by Lesquereux from Black Buttes, Wyoming ; Golden, Colorado and Corral Hollow, California.

Saliz kamloopsiana, Dn.

Bib; Trans. R.S.C., VIII, 1890, iv, 90.

The only record for this species is that given by Sir William Dawson in 1890, when it
was obtained from Kamloops, British Columbia. The very close resemblance which it bears
to S. varians sugyests that it may be only a form of that species, more particularly as it has
been found in no other collection.

Saliz laramiana, Dn.

Bib: Trans. R.8.C., IV, 1886, iv, 28 : Geol. Surv. Can., 1887.

Saliz laramiana was first recorded by Sir William Dawson from the Lignite Tertiary
of Porcupine creek in 1886, but was subsequently reported from the Red Deer river. No

other localities are known.
Salix orbicularss n. sp.

In the 1904 collection of Ells and Johnston, from Quilchena, there was an imperfect
specimen of a small, rounded leaf which appears to be a willow but of distinctive character.
It is provisionally assigned a new name, and answers to the following description :—

Leaf orbicular, devoid of a petiole ; margin entire; 16 cm wide, 1. 9 ecm long. Figure 80.



Fia. 30. Salixz orbicularis n. sp.

Leaf from Quilchena. x 1/1.

Saliz perplexa, Knowlton.

Bib: U. 8. Geol. Surv., Bull. 204, 31; pl. II, f. 5-8.

In his account of the Flora of the John Day basin Dr. Knowlton described a willow
obtained from the Miocene of Van Iorne’s ranch, under the name of Saliz perpleza. In the
1906 material from Quilchena, British Columbia, there were two leaves devoid of venation,
but in their general size and form they presented a closer approximation to S. perpleza than
to any other species, and are so referred.

Salix raeana, Heer.

Bib: FlL. Foss. Arct., 1,102, 139 : Trans. R.S.C,, IV, 1886.

Saliz raeana, although not an abundant species, ranges from the Lignite Tertiary of
Porcupine creek, Great valley and the Mackenzie river, to the Miocene of the John Day basin,
Oregon, and Cook inlet, Alaska.

Salix tulameenensis n. sp.
A single example of a fruit was found in the 1906 collections from the Tulameen river

(Figure 81). It bears a very close resemblance to the fruit of.a willow and is therefore
referred to a new species, S. tulameenensis. 1t answers to the following description :—

Fruit ovoid, 3.5 mm broad, 41 mm long; short stalked ; prolonged at the apex into a
much attenuated beak.

Fic. 31.  Salix tulameenensis n. sp.
A fruit from the Tulameen River. x 2.

Saliz varians, Goepp.

Bib : Fl. Foss. Alaska, 1869, 27 : Trans. R.S.C., I, 1895, iv, 147, . 11, : Cret. and Tert. ¥1., VIII,
247, pl, LV, . 2: FL Tert. Hely 1I, 27, pl. LXV, £ 1,8, 7—186,

Tn 1895, Sir William Dawson obtained specimens of Salix varians from the Tertiary beds
of Vancouver. There can be little doubt of the identity of his specimens with those originally
obtained by Heer from Oeningen; and with Lesquereux’s specimens from the Miocene of
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Corral Hollow, Oregon, and Table mountain, California. In the more recent collections made
by Lambe in 1906 the same speccies has been derived from the Tranquille and Horsefly
rivers, and from the number of specimens obtained it would appear to have been an abundant
species. Present information, however, would seem to indicate that it is a northern, rather
than a southern type._

Sapindus sp.
Bib: Geol. Surv. Can., 1887 ; 1877-78.

In 1877, Sir William Dawson reported what he believed to be a species of Sapindus from
Nine-mile creek on the Similkameen river, and again in 1887 what seemed to be the
same form was reported from the Red Deer river. The species could not be identified, but
Sir William Dawson was of the opinion that its afinities were with 8. angustifolius, Lesq.

Sapindus affinis, Newb.

Bib: Trans. R. 8. C,, IV, 1868; Lat. Ex. Fl., 1868, 51.

Sapindus affinis was first noticed by Newberry in the Fort Union group of Gladstone,
Dakota. It was subsequently observed by Sir William Dawson in the Lignite Tertiary of
Porcupine creek and Great valley, Saskatchewan. No other localities have been recorded.

Sassafras sp.

A fragmentary leaf was obtained by Ells and Johnston from Quilchena, in 1904. It is
too incomplete for satisfactory identification, but appears to be a species of Sussafres.

Sassafras burpeana, Dn.
Bib : Trans. R. S. C,, III, 1885; 1V, 1868.
The only localities known for Sassafras burpeana are those recorded by Sir William
Dawson from the Lignite Tertiary of Calgary, Alberta, and Porcupine creek, Saskatchewan.
Sassafras selwynii, Dn.
Bib: Geol. Surv. Can., 1879-80, 53 A : Trans, R. 8. C,, IV, 1886, iv, 28,

So far as known, Sassafras selwynii is wholly characteristic of the Lignite Tertiary of
Roche Percee, Souris river and Porcupine creek, Saskatchewan.

Scirpus sp.
Bib: Trans. R. S. C., IV, 1886.

Dawson records two forms of leaves from the Lignite Tertiary of Porcupine creek, which
he regards as distinct species of Scirpus, but he does not attempt to describe them specifically.

Sequota sp.
Bib: Trans. R. 8. C., VIII, 1890.

In many of the Tertiary collections there are found fragments of cones and inflorescence
which appear to belong to some species of Sequoia, but they are too much fragmented and
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otherwise altered to make their relationship clear. Such were noted by Sir William Dawson
in collections from the Tranquille and Coldwater rivers in 1890, and similar remains have
since appeared in collections from Quilchena, and from both the Tulameen and Horsefly
rivers.

Sequoia angustifolia, Lesq. ~
Bib: U. S. Geol. Surv. Terr., 1872, 872 : Tert. Fl., 1878, 77, 138 : Cret. and Tert. Fl., 1883, 210.

Sequoia angustifolia is a very well characterized species which Lesquereux has observed
in the Green River group of Elko station, Nevada; at Black Buttes, Wyoming, and in the
Miocene of Florissant, Colorado, and Corral Hollow, California. He directs attention to the
close resemblance it bears to Torrey californica.

In Canada it has been found sparingly at Quilchena, and at the Similkameen, Horsefly
and Tulameen rivers. So far as present information permits of such a concluasion, it seems to
centre at the Tranquille river, from which numerous specimens have been obtained.

*

Sequoia brevijolia, Heer.

Bib: Geol. Surv. Can,, 1877-78, 186 B: Fl. Foss. Arct., I, 93, pl.II, f. 2-8: Tert. Fl., VII,
78, pl. LXI, f. 25-27: U.8. Geol. Surv. Terr., 1874, 208; 1875, I, 365.

The Montana formation at Point of Rocks, Wyoming, appears to be the most southern
extension of Sequoia brevifolia. From there it ranges north to Greenland, where it appears
in the Atane beds.

In Canada it has been recorded by Sir William Dawson from Nine-mile creek, on the
Similkameen river, and more recently the collections of 1906 have shown it to belong
to the floras of the Tulameen and Tranquille rivers, from both of which well preserved
specimens have been obtained.

Sequota burgessii, Penh.
Bib : Trans. R.8.C,, IX, 1908, iv, 39 : N. A. Gymnosperms, (907.

This species is known through its wood only, and at present there is only one station—
the Lignite Tertiary of Porcupine creek, Saskatchewan, as recorded by Penhallow in 1903.

Sequoia couttsie, Heer.

Bib: Trans. R.S.C,, VIII, 1902, iv, 46, 50: Geol. Surv. Can., 1887: N. Y. Acad. Se.. XII,
1892, 30.

This somewhat rare species of Sequoia has been observed by Hollick in the Cretaceous
of Staten island, New York, but elsewhere it appears to be a feature of the Tertiary. The
only locality known for the United States is that given above. In Canada it has been
observed*at the Red Deer river, from which it was obtained by Sir William Dawson in 1887,
and by Lambe in 1897; and from the Finlay and Omineca rivers as recorded by Sir
William Dawson in 1894. It is chiefly represented by the foliage, but the collections of
Lambe in 1897 contain fragments of Sequoia cones which are believed to belong to this
species.
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Sequota heerti, Lesq

Bib: U.S. Geol. Surv. Terr., 1871, 290 : Tert. Fl., 1878, 77: Cat. Cret. and Tert. Pl., 217.

Sequoia heerii is abundantly represented in the Tertiary formation of Canada, and its
occurrence at Quilchena, and the Horsefly and Tranquille rivers, would seem to imply its
very general distribution throughout the Tertiary beds. Only the foliage is known with
certainty, but in the material from the Tulameen river some of the specimens were preserved
in a very perfect manner (figure 32).

Fic. 32. Sequoia heerii, Lesq.
Leaves from Tulameen River. x 1/1.

The Green River group of Sage creek, Montana, is the only locality recorded for the
United States, from which it would seem probable that the species represents a northern type.

Sequoia langsdorfir, (Brongn.) Heer.

Bib: Trans. R.8.0,, VI, 1890, 80, £ 8; VIII, 1902, iv,68; VII, 1889 IX, 1903, 83 :
Geol. Surv. Can., 1877-78, 186 B; 1887; 1875-76; 1888-89; VII, 1904, 36, 87 C:
Cret. and Tert. F1., VIII, 138,228,240 : Tert. Fl., VII, 1878, 76 : Fl. Tert. Helv., 1, 54.

Sequoia langsdorfii is the most widely distributed and most abundant species of Sequoia
in North America. Lesquereux has made known its occurrence in the Miocene of the John
Day valley, Oregon ; the Bad Lands of Dakota and Corrall Hollow, California ; Black Buttes,
Wyoming, and the Green River group of Florissant, Colorado.

The earliest Canadian record is that of Sir William Dawson in 1875, who obtained it from
the Blackwater river, British Columbia. Since then he has obtained it from Nine-mile creek
on the Similkameen river; the Red Deer, Finlay and Omineca rivers. In all of these
cases the tree was represented by foliage, but in 1888 he notes the occurrence of wood at the
Bear river, Mackenzie basin, and regards it as the same as that originally determined by

Schroeter to be a species of Sequoia.
9197—12
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Subsequent collections in 1902 have confirmed the occurrence of this speciesat Red Deer
river, and Penhallow has recorded certain woods from the Lignite Tertiary of Porcupine
creek, which he regards as belonging to the same species.

Sequota nordenskioldii, Heer.

Bib : Geol. Surv., 1887: Trans. R.8.C., IV, 1886; VIII, 1902, 83 : Lat. Ex. Fl., XXXV, 20,
pl. XXVI, f. 4: Proc. U.S. Nat. Mus., XI, 1888, 19: Fl. Foss. Arct., L[, 86, pl. IL, f.
13, pl. IV, f. la, b, 4-38.

This well known and well characterized species has much the same distribution as
8. heerii. It hasbeen recorded from the Yellowstone river in Montana, and from the Miocene
of the John Day valley, Oregon.

In Canada it was first known to the Lignite Tertiary of Porcupine creek and Great
valley, and to the Mackenzie river, but it has since been obtained from the Horsefly river,
and on two occasions from Quilchena.

Sphenopteris blemstrands, Heer.

Bib : Trans. R.8.C., VIII, 1902, iv, 48: Mioc. Fl. Greenland, 1874, 1%, pl. I, f. 8-5: Mioc.
FI. Spitz., 1870, 31.

This species is unknown to the Tertiary ot the United States, and there was no Canadian

record until 1902, when Penhallow noted its occurrence in the Tertiary beds at Red Deer
river. It has not been observed since that time.

Sphenopteris guyotiis, Lesq.
Bib : Trans. R.8.C., VIII, 1902, 48 : Cret. and Tert. Fl., VIII, 187.

Evidently an unusual species recorded for only two localities—the Green River group
of Florigsant, Colorado, and the Red Deer river, Alberta.

Sphenozamsates ? oblanceolatus n. sp.

Bib: Font, Old. Mes. Fl. Va., U.8, Geol. Surv., VI, 80, pl. XLIII, XLIV, XLV : Trans.
R.8.C, VIII, 1902, iv, 63, f. 11.

Collections from the Red Deer river in 1897 contained a single fragment of a broad
leaf which answers to the following description :—

Leaf oblanceolate?, 16 ? cm wide, tapering toa narrow base, the insertion of whi‘ch is not
shown ; margin entire ; venation parallel, fine, the veins 22-30 per cm. ; transverse bars distant
about 1.5 mm.

The general aspect of this very imperfect fragment strongly suggests Sphenozamites
rogersianus, from which it appears to differ in shape and the greater remoteness of the trans-
verse bars of the venation. It has, therefore, been thought expedient to give it a distinctive
name.

Symphorocarpophyllum sp.
Bib: Trans. R.8.C., IV, 1886.

A fragment of a leaf from the Lignite Tertiary of Porcupine creek was referred to this
genus in 1886, without any specific designation.
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Symphorocarpophyllum albertum Dn.
Bib: Trans. R.S.C., IV, 1886, iv, 30.

The only Canadian locality for this species is that recorded by Sir William Dawson in
1886, for the Laramie formation of Porcupine creek, Saskatchewan.

Symphorocarpophyllum linneiforme, Dn.
Bib : Trans. R. 8. C., 1V, 1886, iv. 30.

This species was found with the preceding, and has precisely the same geological and
geographical range.
Taxites olrtki, Heer. .

Bib: Trans. R. 8. C., IV, 1886, iv, 23. f. 5: Geol. Sarv. Can., 1879-80; N. Ser. IV, 1888-89 :
Trans. R. 8. C., VII, 1889 : Fl Foss. Arct., I, 95:Cret. and Tert. Fl., 1883, 240.

Taxites olriki has been reported several times by Sir William Dawson, in collections
from the Lignite Tertiary of the Mackenzie river, Roche Percee, Souris river and Porcupine
creek, Saskatchewan. It has more rccently appeared in the collections from Quilchena
where it is represented by detached pinnae. The only United States locality, so far on
record, is the Miocene of Corral Hollow, California.

Taxodium distichum miocenum, Heer.

Bib: Harriman Alaska Exp., IV, 1904, pl. XXII-XXXIII, p. 149-162: U. 8. Nat. Mus.
XVII, 1894, 214: U. 8. Geol. Surv. Terr., VIII, 1883, 189, 223 ; VII, 1878, 73 : FI.
Tert. Helv., I, 49: Trans. R. S. C,, VIII, 1890, iv, 79 ; IX, 1903, iv, 86; VIIL, 1902,
iv, 68 : Geol. Surv. Can., 1875.76 ; 1877-78.

This exceedingly common and very abundant species is found in all Tertiary collections
so far brought together from Canadian localities. It is also known to the Fort Union
group of Montana; the Miocene of the John Day basin, Oregon, and to the FEocene of
Elko station, Nevada, Carbon and Evanston, Wyoming. Its extension to Alaska and Green-
land shows that it was a very wide spread form, and this may explain in part the somewhat
great diversity in the character of the foliage generally referred to T distichum miocenum,
but which merges with the specific form, from which it can be distinguished with difficulty
n many cases.

Tazxodium laramionum, Penh.

Bib : Trans. R. 8. C., X. 1904, iv, 57.

This species was obtained in the form of wood, from the Lignite Tertiary of Cochrane,
Alberta, in 1887. No foliage of fruits has yet been found.

Taxodium occidentale, Newb.

Bib : Lat. Ex. Fl., XXXV, 28 : Trans. R. 8. C,, IV, 1886, iv, 23: Geol. Surv. Can. 1875-76 ;
1887.

This beautiful and very well characterized species has been reported by Lesquereux
from the Fort Union group of the Yellowstone river in Montana, but it does not appear to
be elsewhere known in the United States.
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In Canada it was first reported by Heer as contained in the collections of Sir John
Richardson, who also gives a very fine figure of it in his journal of the Searching Expe-
dition. In 1879 it was reported by Sir William Dawson from the Lignite Tertiary of
Roche Percee, Souris river, and since then it has appeared in nearly all Tertiary collections.
In 1897 Lambe obtained it from the Red Deer river, from which locality it had also
been obtained by Dawson in 1887. In 1904 it appeared in the collections of Ells and
Johnston trom Quilchena. The more recent collections of Lambe in 1906 show that it is
also found in the deposits of the Similkameen, Tranquille and Horsefly rivers. Its recog-
nition by Dawson, in the Tertiary of Porcupine creek and Blackwater river, affords evidence
of a very wide distribution, and the fact that while itisa very well defined type in the Lignite
Tertiary, it is also very characteristic of the Miocene.

Tazxus sp.

Bib : Geol. Surv. Can., 1873-74, 51.

A specimen of wood collected from the Edmonton coal beds in 1873 was referred by
8ir William Dawson to an undetermined species of Taxus. There has been no further
opportunity to study this material more fully.

Thuya interrupta, Newb.

Bib: Lat. Ex. Fl, 1868, 25, 42; pl. XXVI, f. 5-5d: Geol. Surv. Can., 1877-78, 186 B;
1875-76 : Trans. R.8.C., IV, 1886, iv, 22; X, 1904, iv, 57.

Thuya interrupta is represented in various Tertiary collections by fragments of leafy
branches which often bear inflorescence or fruit. They were noted by Sir William Dawson
in the Blackwater river as early as 1875, and since then he obtained them from Nine-mile
creek on the Similkameen, and from the Lignite Tertiary of Porcupine creek.

In 1904, Penhallow observed a wood from Porcupine creek which he regarded as a
species of Thuya, and it may prove to be T. inlerrupta. Further collections by Ells and
Johnston in 1904, and by Lambe in 1906, have shown this species to be a constituent of
the flora of Coal brook, and also of Quilchena, where it is found in abundance.

The only United States locality appears to be the Fort Union group of North Dakota,
but it is evident that it had a wide distribution, that it was a somewhat abundant type, and
that it ranged from the Lignite Tertiary through the Miocene.

Trapa borealis, Heer.

Bib: Fl. Foss. Alask., 1869, 38 : N. A. Bound. Comm., 1875, App. 330: Trans. R.8.C,,
IV, 1886.

This species, first observed by Heer in Alaska, does not seem to be on record for any
locality in the United States, but is practically confined to Canada where it has been
recorded from the Lignite Tertiary of Porcupine creek.
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Tmpd ? microphylla, Lesq.

Bib: Trans. R.8.C., IV, 1886 : U. S. Geol. Surv. Terr., 1875, I, 369; 1874, 304: Tert. Fl,
1878, 295: U. 8. Geol. Surv., Bull. 37, 1887, 64.

The forms which were originally referred by Lesquereux to the genus Trapa, under the
name of 7. microphylla, are somewhat abundant in Canada, and particularly in the United States.
Iu the former they are met with in the Lignite Tertiary of Porcupine creek, and they have
also been observed in the Red Deer and Rosebud rivers, as well as at Pincher creek. In the
United States they are features of the Fort Union group at Burn’s ranch, Montana ; the
Laramie of Converse county, Wyoming, and the Montana group at Point of Rocks, Wyoming.

Typha sp.
Bib : Trans. R.S.C., VIII, 1902, iv, 46.

Specimens of leaves from the Red Deer river have been referred to the genus Typha
as representing their nearest affinity.

Typha latissima, A. Br.

Bib: Cret, and Tert. Fl., 1888, 141, pl. XXIII, f. 4, 4a: Fl. Tert. Helv., I, 98, pl. XLIII
XLV,

The broad leaved plants, usually represented wholly by leaf fragments,.and originally
designated by Heer as Typha latissima, are common features of Tertiary collections.

In the United States they are known to the Green River group of Uinta county,
Wyoming. In Canada they have been found somewhat abundantly in the Tertiary beds of
Coal gully; and the Tranquille, Horsefly and Tulameen rivers, as indicated by Lambe’s

collections of 1906.
Ulmus sp.

Bib ; Trans. R.8.C., XIII, 1907, iv.

In the collection of Ells and Johnston from Coal gully in 1904 there was a leaf of an elm,
very probably that of U. speciosa. What may be the same leaf was again found at Kettle
river by Daly in 1906. In Lambe’s collection from the Tulameen in 1906 there were
various fruits which appeared to belong to an elm, and they are provisionally associated with

U. speciosa.
Ulmus columbiensts , Penh.

Bib : Trans. R.8.C., X1II, 1907, iv.

Daly’s collection in 1905 included specimens of wood of an elm which at present
cannot be correlated with any existing species. Thedescription of this wood appears in a
report on Daly’s collections as published in the Transactions of the Royal Society of
Canada for 1907. The Kettle river is the only locality so far known for it.

Ulmus minuta, Goepp.

Bib: F1. Tert. Helv., II, 59, pl. LXXIX, f. 9-10, 26, 27: Trans. R.S.C, VIII, 1890, iv, 88,
f. 28, 24 : Lat. Ex. Fl,, pl. XLV, f. 7.

In the collections of Larabe, made in 1906, there were several very well preserved
specimens of clm leaves of very small size. They were found at both the Horsefly and the
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Tulameen rivers. A close comparison with Dawson's U. pusillus from the Tulameen river
leads to the belief that the two are identical.

In Lambe’s collection from the Horsefly river in 1906 there were a few specimens
of a very small fruit, evidently that ofan elm. Comparison with fruits figured by Heer shows
that there can be no possible relation to U. speciosa, Newb., and that it is much smaller than
any of the fruits illustrated by Heer. It answers to the following description :—

‘Wing broadly elliptical, 8.76 x 8 mm, incomplete; marked by numerous radiating
veins. Fruit ovate, acuminate, 1 mm broad, 1.75 mm long. It has the striation of U. speciosa
but is far too small to be it. (Fig. 33).

" Fre. 33, Ulmus minuta, Goepp.
A fruit from the Horsefly River. x 6.

It seems probable that this may be the fruit of U. minuta, and it is so referred for the
present,

Ulmus proto-americana, Penh.

Bib : Trans. R.S.C., XIIL,1907, iv.

In material from the Kettle river, collected by Dr. Daly in 1905, there were specimens
of wood which, from their somewhat close resemblance to U. americana, have been designated
as U. proto-americana. It is quite possible that either this or the next may be the wood
of U. speciosa.

Ulmus proto-racemosa, Penh.

Bib : Trans. R.S.C., XIII, 1907, iv. .

This wood was associated with U. proto-americana in the deposits of the Kettle river. It
bears a very close resemblance to the existing U. racemosa.

Ulmus speciosa, Newb.

Bib: Proc. U.S. Nat. Mus., V., 1882, 507: Lat. Ex. Fl, XXXV, 80, pl. XLV, . 2-8: Cret.
and Tert. Fl. VIII, 249, pl. LIV, 4. 10.

Ulmus speciosa was first described by Newberry who recognized its close relation to
U. americana which he says it is in all its essential characters, though he preferred to recog-
nize it as the specific type. Knowlton, however, in dealing with material from the John
Day basin, considered that there was too great variation in size for all of them to be included
under the same species, and he therefore separates the smaller under the name of U.newberryi.
U.speciosa has been recognized in the Miocene of the John Day basin and Bridge creek,
Oregon, and in Canada it appears in the Tertiary beds of Coal gully, Quilchena and the
Horsefly river.
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Ulmus tenutnervis, Lesq.

Bib: U. 8. Geol. Surv. Terr., 1878, 412 : Tert. Fl. VII, 188, pl. XXVI, f, 1-3 : Trans. R.S.C,,
IV, 1886, iv. 28, pl. II, f. 11: Cat. Cret. and Tert., P1., 1898, 236.

In 1886, Sir William Dawson described certain well preserved leaves of an elm under
the name of Ulmus precursor. They were obtained from the Liguite Tertiary of Porcupine
creek and were regarded as closely related to U. lenuinervis, l.esq. Knowlton has ascer-
tained that the two are really identical, in consequence of which Dawson’s species is
abandoned.

In the collections of Lambe from the Tranquille river in 1906 this species is again
found, but it has not appeared in any collection other than those indicated.

Vaccinophyllum questum, Dn.
Bib : Trans. R. 8. C.,, VIII, 1890, iv, 88.

The only locality at present known for this species is the Miocene of the Similkameen
river, from which it was obtained by Sir William Dawson in 1890.

Viburnum asperum, Newb.
Bib: Geol. Surv. Can. 1887: VII, 1894, 36, 87 C: Lat. Ex. FL, 1868, 54.
First recorded by Newberry from the Fort Union group of Cracker-box and Seven-mile
creeks, Montana, and the Bad Lands of Dakota, Viburnum asperum was later obtained by

Sir William Dawson from the Lignite Tertiary of Porcupine creek and from the Red Deer,
Finlay and Omineca rivers, but it has not been observed since 1894.

Viburnum calgarianum, Dn.
Bib: Trans. R. 8. C, 1II, 1885, iv, 18; 1V, 1886, iv, 26.

Sir William Dawson originally obtained this species from the Lignite Tertiary of Calgary,
Alberta, and in 1886 observed its occurrence in the same horizon at Porcupine creek. It
has not been found elsewhere, or since that date.

Viburnum dentont, Lesq
Bib: Cret. and Tert. Fl., VIII, 281, pl. XLIX, f. 2-3.

The original description of this species by Lesquereux was based upon fragments of
leaves obtained from the Fort Union group of the Bad Lands, Dakota. Its first record since
that date is to be found in the present statement of its occurrence in the Tertiary beds of the
Tranquille river, as shown by the collections of Lambe in 1906.

Viburnum lakesii, Lesq.

Bib: Trans. R. 8. C., I, 1882-83, iv, 32: U. S. Geol. Surv. Terr. 1873, 410: Lesq. Tert. Flor.
1878, 226.

The only Canadian account of this Viburnum is to be found in Sir William Dawson’s
Cretaceous and Tertiary Flora for 1882, in which he makes a simple reference to its occur-
rence. Lesquereux has determined its presence in the Denver group of Golden, Colorado.
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Viburnum lanceolatum, Newb.
Bib: Trans. R. 8. C., IV, 1886 : Lat. Ex. Fl,, 1868, 54.

There is only one record of this species from Canada, as contained in Sir William
Dawson’s account of its occurrence at Porcupine creek ; but it has been recorded by Newberry
for the Fort Union group of Fort Union, North Dakota.

Viburnum ovatum, Penh.
Bib : Trans. R. 8. C.,, VIII, 1902, iv. 486.

This apparently distinctive form of leaf was obtained from the Red Deer river in 1897
as recorded by Penhallow, but it has not been found since then, either in the same locality or
elsewhere.

Viburnum oxycoccoides, Dn.
Bib : Trans. R.S.C,, III, 1885, iv, 17; IV, 1886, iv, 29.

Viburnum oxycoccoides has been observed in the Lignite Tertiary of Porcupine creek
and of Calgary, Alberta, but it has not appeared in any collection since 1886. It is not
known in the United States.

Viburnum pubescens, Pursh.
Bib : Brit. N. A Bound. Comm., 1875, App. A. 330: Trans. R.8.C., I, 1882, iv, 32.

The original account of this plant was published by Sir William Dawson in 1875, in his
account of the Lignite Tertiary plants of the 49th parallel. It has not been observed since
that time.

Viburnum saskatchuense, Dn"

Bib: Geol. Surv. Can., 1887: Trans, R.8.C., V, 1887, iv, 35.

The Red Deer river in 1887, and the North Saskatchewan in the same year, are the
only two localities so far known for this species, the horizon of which is Miocene.

Vtes olrikr 2 Heer.

Bib: Tert. Fl.,, VIL, 241, pl. XLI, f. 8: Fl. Foss. Arct.,, I, 120: U. S. Geol. Surv. Terr.,
1871, supp. 12.

An imperfect specimen of a leaf from the Horsefly river, contained in Lambe’s col-
lection of 1906, is referred with hesitation to Vitis olriki, a well known species also found
in the Denver group of Mount Bross, Middle park, Colorado; and in the Laramie of Evanston,
‘Wyoming and Raton mountains, New Mexico.

Vitis rotundifolia ¢ Newb.
Bib: Lat. Ex. Fl., XXXV, 120, pl. LI, f. 2, LII, f. 3 : Proc. U. 8. Nat. Mus., V, 1882, 513.

One imperfect specimen of what appeared to be Vitis rotundifolia was obtained by
Lambe from Quilchena in 1906, but it has not been obtained- elsewhere in Canada; and
Admiralty inlet, Alaska, is the only other station so far on record.



97
Zanthoxylum spireefolium, Lesq.

Bib : Cret. and Tert. Fl., VIII, 196, pl. XL, f. 1-3: Fl. Tert. Helv., III, 85, 96.

This species as originally described by Newberry has been found in only two localities
in North America, although it had been incorrectly compared by Newberry with Z. jug-
landium and Z. serratum of Heer, as obtained from the Tertiary of Europe. In 1883, New-
berry obtained it from the Green River group of Florissant, Colorado, and in 1906 Lambe
found it at Quilchena.

Lists of Tertiary Plants, coilected by Mr. L. M. Lambe in 1906 from various localities

in British Columbia.

Specimen
number.

COAL GULLY.
Phragmates sp.
Populus acerifolia, Newb.

polymorpha, Newb.
Segquoia langsdorfii, (Brongn.) Heer.
Stems of undeterminable character.
Taxodium distichum miocenum, Heer.
Thuya interrupta, Newb.
Typha latissima, A. Br.
Ulmus speciosa, Newb.

Ll S A e B

HORSEFLY RIVER.
2, 3, 21.  Acer sp.

31. trilobatum productum, Heer.
26. Alnus carpinoides, Lesq.

35, Carex sp.

33. Carpolithes sp.

37. dentatus, Penh.

39. Corya antiquorum, Newb,

40. Corylus americana, Walt.

22. macquarrii, (Forbes). Heer.
19. Cinnamomum affine, Lesq.

30. Crategus trangquillensis n. sp.

52. Cupressoxylon dawsont, Penh.

12. Cyperites sp.

48. Ficus sp.

25. asarifolia ! Btt.

18, 44. populina, Heer.

4, 36. Gingko adiantoides, (Ung.) Heer.
11. Qlyptostrobus europeus, (Brongn.) Heer.
16. Grewia crenate, (Ung.) Heer.
29. Juglans occidentalis, Newb.

24. Leguminosites I arachioides, Lesq.
47. Myrica sp.?

46. personata ! Knowlton.
28. Onoclea sensibilis, L.

32. Pinus sp.

b1. Pinus sp.

17 trunculus, Dn.

919713
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Specimen
number.

41. Planera crenata, Newb.

6. longifolia, Lesq.

50. Populus sp.

5, 20, latior, A. B.

43. Quercus sp,

34. Rhamnus quilchenensis n. sp.

27, 29. Saliz varians, Goepp.

10. Sequoia angustifolia, Lesq.

8. heerii, Lesq.

9. nordenskioldii, Heer.
42, Taxodium sp.

7. distichum miocenum, Heer.
53. laramianum, Penh.
13. occidentale, Newb.
14. Typha latissima, A. Br.

1, 38. Ulmus minuta, Goepp.

15. speciosa, Newb.

45. Undeterminable material.

23. Vitis olriki 7 Heer.

QUILCHENA.

15. Alnites curta, Dn.

59. Alnus sp.

41. serrulata fossilis, Newb.

37. Amygdalus gracilis, Lesq.

11 Aralia acerifolia, Lesq.

50. " Branch of dicotyledonous plant.

47. Carpinus sp.

10. grandis, Ung.

16. Carpolithes dentatus, Penh.

20. Carya antiquorum, Newb.

36. Castanea intermedia, Lesq.

52. Comptonia d-ryandroides, Eng.

53. quilchenensis n. sp.

51. Cone fragment.

33. Cornus suborbifera ? Lesq.

26, 35. Corylus americana, Walt.

22. Cyperites sp. Stem,

43. Dryophyllum stanleyanum, Dn.

57. Ficus decandolleana, Heer.

38. ungeri, Lesq.”

8, 32. Gingko adiantoides, (Ung.) Heer.
5. Glyptostrobus europeeus, (Brongn.) Heer.
7. Pinus lardyana, Heer.

9, 18. steenstrupiana, Heer.
12, 13, 23. trunculus, Dn.

30. Populus acerifolia, Newb.

19. cordata, Newb.

“26. genetriz, Newb.

39. mutabilis oblonga, Heer.

17. nebrascencis, Newb.
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Specimen
number.
14. Populus obtrita, Dn.
61. Prunus merriami, Knowlton,
a7. Quercus consimilis, Newb.
29. Rhamnus elegans, Newb.
31. goudini, Heer.
40. quilchenensis n. sp.
58. Salixz perplexa, Knowlton,
54. varians, Goepp.
49, Sedge ? Fruit.
53, Sequoia sp.
4. angustifolia, Lesq.
3, b6. heerii, Lesq.
2, nordenskioldii, Heer.
21. Stems. Fragments of unknown character,
42, 15. Taxites olriki, Heer.
1, 48. Taxodium distichum miocenum, Heer.,
60. occidentale, Newb.
6. Thuya interrupta, Newb.
24. Typha sp.
28. Ulmus speciosa, Newb.
3t Vites rotundifolia ? Newb.
46. Zanthoxylum spirecefolium, Lesq.
SIMILKAMEEN VALLEY.
12. Betula sp.
9. Carpinus grandis, Ung.
14. Carya antiquorum, Newb.
le, 4, Comptonia diforme, (Sternb.) Berry.
10. dryandroides, Ung.
18. Cones ?
6. Cyperites sp.
11. Nelumbium pygmeeum, Dn.
3. - Osmunda heerii, Gaudin,
5. Plragmites sp.
la. Populus obtrita, Dn.
13, 16. rotundifolia, Newb.
15. zaddachi, Heer.
8. Rhizoraes.
17. Sequoia acuminata ? Lesq.
1. Taxodium distichum miocenum, Heer.
1d. occidentale, Newb.
TRANQUILLE RIVER.
13. Alnus carpinoides, Lesq,
39. Andromeda delicatula, Lesq.
38. Betula sp.
34, heterodonta; Newb,
9, 35. macrophylla, Goepp.
14. Carpinus grandis, Ung.
41. Carpolithes sp.

11, dentatus, Penh.



Specimen
number.

33.
21.
18.
20.
25.
40.
3, 4,
22.
37.
12.
24,

1, 4, 27.
28.
16.
19.
10.
32.
36.

16, 19.
45.
35.
33.
34.
41.
13.
24.
37.

7, 23.
17.

36.

15.

18.

1, 14.
25.
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Carya antiguorum, Newb.
Cinnamomum affine, Lesq.
Corylus americana, Walt.
Crateegus tranquillensis n. sp.
Cyperites sp.
Ficus asiminefolia, Lesq.
Glingko adiantoides, (Ung.) Heer.
Glyptostrobus europeeus, (Brongn.) Heer.
Juglans rhamnoides, Lesq.
Picea tranguillensis n. sp.
Pinus sp.  Cone.
trunculus, Dn.
Planera longifolia, Lesq.
Populus acerifolia, Newb.
cuneata, Newb.
mutabilis oblonga, Heer.
zaddachi, Heer.
Rhamnus eridani, Ung.
Roots.
Salixz varians, Goepp.
Sequoia angustifolia, Lesq.
brevifolia, Heer.
heerii, Lesq.
lanmgsdoryfii, (Brongn.) Heer.
Stems. Herbaceous.
Stems. Dichotomous.
Taxodivuwm distichum miocenum, Heer.
occidentale, Newb.
Typha latissima, A. Br.
Ulmus tenwinervis, Lesq.
Viburnum dentoni, Lesq.

- TULAMEEN RIVER.
Acer sp.
Asculus sp.
Alnus alaskana, Newb.
Betula sp. Cones.
Carpinus grandis, Ung.
Carpolithes sp.
Tinnamomum affine, Lesq.
Comptonia diforme, (Sternb.) Berry.
Cornns suborbifera ? Lesq
Crateegus tulameenensis n. sp.
Cyperites sp.
Ficus asimincfolia, Lesq.
populina, Heer.
Gwngko sp. ! Fruit.
adiantoides, (Ung.) Heer.
Glytostrobus europeeus, (Brongn.) Heer.
Magnolia sp.



101

Specimen
number.
ar. Musophyllum complicatum, Lesq.
43. Pinus sp.  Seed.
44. sp. Scale of the cone.
21, 20. trunculus.
22. tulameenensis.
9. Planera longifolia.
32. Populus arctica.
29. cordata.
28, cordifolia.
31. cuneato.
12. lattor.
. 1L zaddachi.
26. Potamogeion verticillatus.
30. Quercus lawrifolio.
46. Roots. Fine and thread-like.
4. Sequoia sp.
2. angustifolia.
3. heerii.
5. langsdorfii.
6. Taxodium distichum miocenum.
42. Typha latissima.
10. Ulmus sp.  Fruit,
4Q. minuta.
38. Various metamorphosed clays and sandstones containing unrecognizable and mostly car-

bonized fragments of leaves, stems and fruits.

DISCUSSION OF THE FLORA.

In discussing the Tertiary flora presented in these studies, the leading questious offered
for solution are —

1. The general distribution in western Canada, as between the Kocene and the Miocene,
as well as the geographical range of each.

2. The more special horizon of the Miocene plants, with respect to their location in the
Miocene proper.

It should be pointed out in the first place that the results derived from the collections
made by Lambe in 1897 and 1906, as well as those of Ells and Johnston in 1904, when
added to those of previous collectors, chiefly Heer and Dawson, show a total of 271 species
and genera as entering into the entire Tertiary flora of Saskatchewan, Alberta, the North-
West Territories and British Columbia. A few species known to the United States, but
heretofore unknown within Canadian limits, have been found to occur within the more
northern area, but this number is inconsiderable. The more recent collections referred to have
added only ten new species or 3.7 per cent to the flora as already known—a surprisingly
small proportion when we recall the vast extent of the territory from which specimens have
been derived, and the farther fact that in most of the recent collections from other regions
there has been a much higher percentage of new forms. This would seem to indicate that
the various plant beds from which collections have been made were examined somewhat
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exhaustively, Whether this be the case or not, it is certainly true that since the earlier
collections studied by Sir William Dawson there have been but few additions recorded by
observers of later date.

Upon irspecting the tables of stratigraphical distribution from page 112 et seq it is to be
observed that a great number of species have been derived from a number of different locali-
ities, often widely separated, and this serves to indicate that substantially the same flora
extended tbroughout the entire area in each of the two deposits, Eocene and Miocene.

According to previously obtained knowledge, the entire Tertiary flora may be divided
into two groups, the one distinctively Eocene, the other presumbly Miocene or Oligocene,
and it will be the purpose of the present studiesto define these more exactly and ascertain the
extent of their commingling, as well as to correlate new localities with those previously
studied.

With respect to the general regional distribution of these two floras, it was pointed out
by Sir William Dawson some years since, that ““both in British Columbia and east of the
Rocky mountains, the Cretaceous proper is overlaid by newer beds. West of the Rocky
mountains these assume the form of old lake beds filled with fresh water deposits holding
remains of insects and plants. East of the mountains, on the other hand, the undoubted
Cretaceous beds of the Fort Pierre and Fox Hills groups are covered by a widely extended
geries of clays and sandstones, holding fossil plants and lignite, with brackish water and fresh
water shells. This is known as the Laramie, Lignite or Fort Union group. To this belong
the plants from Porcupine creek and the Souris riverl, the plants described by Heer
from the Mackenzie river, and those of the Fort Union beds of the Upper Missouri described
by Newberry and others. They constitute the Lower Tertiary or Lignitic Tertiary of
Lesquereux.”

The evidence derived from more recent studies shows that the general conclusious thus
reached are, in the main, correct, but it will also be seen that lignite areas lie within portions
of British Columbia where they were not supposed to exist or where they were not clearly
defined.

THE EOCENE.

It is unnecessary at this time to review in detail all the evidence which has been brought
to bear from time to time to show that the Tertiary beds east of the Rocky mountains are,
so far as now known, of Eocene age, since with the possible exception of the Red Deer river, -
but partially explored by the earlier collectors, the Eocene character of the formation has been
well established for several years. But even in the case of the Red Deer river itself, the
evidence derived from collections made by Weston in 1889, and fully reported upon in
19022, has shown that this locality must also be included in the Lignite Tertlary, both because
of its flora and its stratigraphical relations.

It therefore remains only to direct attention to and emphasize certain facts about which
uncertainty appears to exist in some quarters.

1 Trans. R.8.C., I, 1882-83, iv, 29-34.
2 Trans. R.8S.C,, N. 8., VII, 1902, iv, 46.
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The Canadian Eocene is known through the following localities ;—

1 Souris river.
2 Great valley.
3 Porcupine creek.
4 Saskatchewan river : all in the Province of Saskatchewan.
5 Calgary.
6 Cochrane.
7 Red Deer river.
8 Edmonton : all in the Province of Alberta.
9 Mackenzie river in the North-west Territories.
10 Burrard inlet, British Columbia, including also the city of Vancouver.

Commencing at the most easterly limits of the beds on the International Boundary Line
there is a small area at Tartle mountain, Manitoba, constituting the northern portion of a
formation which extends southward into North Dakota. It extendsalong the Boundary Line
for a distance of about thirty-four miles, while its extension northward amounts to about
twenty-five miles. Farther west, at 102 degrees of west longitude, another outcrop appears
in anortherly extension of the corresponding beds in North Dakota and Montana. This area
extends along the Boundary Line to Wood mountain, a distance of 212 miles, where the
margin becomes frayed out into irregular and often detached portions due to contact with
the hill country. On its eastern boundary the formation runs northwesterly for 250 miles
to a point near the 107th degree of west longitude, where the greatest northern extension takes
the form of a narrow arm which projects from the main area for seventy-five miles. The
western limits trend to the eastward, and bend around the east side of Lakes Chaplin and
Johnston, but after passing them again trend to the west and south until the neighbour-
hood of Wood mountain is reached. At latitude 51 degrees, in the great bend of the Sas-
katchewan river, there is an outlier of fair size ; while from latitude 50 south to the Boundary
Line and west toabout the 110th degree of west longitude, there are several outliers of varying
sizes. These areas include the first four of the localities enumerated.

The principal lignite area crosses the International Boundary Line at the 118th Meridian,
on each side of which it is about equally distributed for a total extent of about twenty-five
miles. Thence it extends northward with but slightly increasing width until, at the crossing
of the Canadian Pacific railway in the neighbourhood of Oldman river, it begins to expand
somewhat rapidly and thus continues until at the latitude of Beaver lake it attains its maxi-
mum width of 225 miles. The northern limits are reached at Lesser Slave lake, along the
southern side of which it has an almost easterly and westerly extension of 175 miles. It will
thus be seen that the area hasthe form of a great lake extending north and south for 450
miles, within an otherwise Cretaceous area, upon the strata of which the Hocene beds were
deposited conformably. Within this area are found the localitics Cochrane, Calgary, Red
Deer river and Edmonton. No other Eocene area is to be met with east of the Rocky moun-
tains until the far northern region of Fort Norman is reached. Thereis found a small outlier
about 256 by 37 miles in extent. As the Bear river flows southward into the Mackenzie river
it cuts through the Tertiary deposits for about six miles, and it was from the exposures thus
made that Sir John Richardson obtained his collections afterwards determined by Heer and
Schroeter, although other specimens have also been obtained from the cutting of the Mackenzie
river which traverses the area for about twenty miles. It will thus be observed that collec-
tions from the Mackenzie river are of the same horizon as those from the Bear river.
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In British Columbia there are several areas of Lignite Tertiary age, though none of these

are large, and they are all somewhat widely separated. These are, according to present
information :—

1. Barrard inlet and Vancouver.
2. Omineca river.,

3. Finlay river.

4. Coal brook.

5. Blackwater river.

At Vancouver there is a very limited exposure from which Sir William Dawson
described a number of plants in 1895.1 But on the opposite side of Burrard inlet there is
an area which extends southward to the Boundary Line, and along it for a distance of
about fifty-four miles. This is the locality known as Burrard inlet, and from it Sir William
Dawson described a large number of plants, several of them new (Op. cit.).

In 1885 (Op. cit.), Sir William Dawson was able to correlate the Burrard Inlet and Van-
couver floras with that from the Tertiary areas east of the Rocky mountains, as well as
with corresponding horizons in the United States. He had previously shown, however, in
a very convincing manner, that the entire southern area east of the mountains was of lower
Eocene age, equivalent to the Fort Union group of Montana and Dakota ; that the beds are
composed of clays and sandstones resting conformably upon Cretaceous beds of the Fort
Pierre and Fox Hills groups, and holding remains of plants together with lignites and shells.
This correlation with the Upper Laramie as established by Sir William Dawson and other
Canadian Geologists has long been recognized and accepted, and subsequent evidence has
not in any way served to render it otherwise than stable.

The outlying area of the Mackenzie river was first held by Heer to be of Miocene age,
and the error which led to this conclusion also led him to assign to the same age the
Tertiary beds of Saghalien, Spitzbergen and Greenland, a misconception which he persisted
in adopting as late as 1880.2 But, as shown by Sir William Dawson on several occasions,
and emphasized in 1882,3 there can be no doubt whatever that all the localities thus referred
to are of Laramie age. This view was not- adopted by American palaeobotanists as late as
1898, since in his Catalogue of Cretaceous and Tertiary Piants published in that year by Dr.
F. H. Knowlton! of the United States Geological Survey, he not only assigns the Mackenzie
river, Porcupine creek and Souris river to the Miocene, but in an account of the Fossil Flora
of Alaska, published in 19045 he refers to the Atane beds of Greenland as belonging to the
same horizon. In a later publication, however,5 these views are materially modified, since we
there find the “ Aretic Miocene ” referred toas Upper Eocene, while the Mackenzie River beds
are referred to the Fort Union group. Much confusion still exists as to the stratigraphieal
position of many Tertiary plants, and it will no donbt be some time before a satisfactory
knowledge of their distribution is reached.

1Trans. R. 8. C., N. 8. 1, 1895, iv, 137-161.

2Proc. R. Soec. Lond., 18.

3Trans. R. 8. ., I, 1882-83, iv, 2930 ; N. S., I, 1895, iv, 150.
4U. 8. Geol. Surv, Bull. 152, 1898.

5Foss. Flor. Alaska. Proc. U. 8. Nat. Mus., XV1II, 1894, 207-240.
6Foss. Plants from Kukak bay. Harriman Xxp., IV, 1904, 162.
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MIOCENE.

The great majority of the supposedly Miocene localities of British Columbia have been
studied exhaustively by Sir William Dawson. Most of these have been restudied through
the medium of more recent collections, and some additions to the flora have been made. In
addition, several localities previously but little known, and others wholly new, have been
studied through the collections made by Dr. R. A. Daly in 1903-1905, and by Lambe in
1906. As all of these fall within the DBritish Columbia area, and therefore within limits
supposed to be largely Miocene, they may be joined in one provisional list for detailed con-
sideration. The localities are as follows :—

A. Similkameen Area,

Kettle river,

Similkameen river in general.

. Nine-mile creek.

‘Whipsaw creek.

Tulameen river (North Similkameen).

S oo

B. Quesnel Area.

Coal gully.
Quilchena.

. Quesnel.
Coldwater river.
10. Stump lake.

11. Ilorsefly river.
12. Cariboo.

18. Blackwater river.

Sl I

©

C. Kamloops Area

14. Kamloops.
15, Tranquille river.

D. Peace River Area.

16. Finlay river.
17. Omineca river.

E. Indian River.
18. Coal brook.

The entire Tertiary area of British Columbia is made up of a eeries of lakes, many of
them small, and often widely separated from the main formation which is very irregular in
outline. These areas lie within a region approximately 150 miles wide, and at least 1,250
miles long, commencing at the International Boundary.

The localities most recently studied, and about which there was the most uncertain

knowledge, will receive consideration first, They are ;—
9197-14
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1. Coal brook.
2. Omineca river.
8. Finlay river.
4. Blackwater river.
5. Kamloops
6. Tranquille river.

COAL BROOK.

As already shown, Coal brook lies within the Indian reserve on the North Thompson
river, and belongs to a very small area of Tertiary formation constituting an outlier widely
separated from the main group of deposits, and according to the opinion of Sir William
Dawson, already quoted, the formation may be of somewhat more recent age than the
Laramie of the plains.

The very scanty flora so far collected, embraces the following representatives : —

1. Populus arctica.
2 genetriz.

3. subrotunda.
4. Pyrus sp.

5. Rhus rosefolia ?

6. Thuya interrupla.

7. Ulmus sp.

Of these seven forms we may at once eliminate Ulmus sp and Pyrus sp. as of no value,
and the same may also be said of Rhus rosefolia, since the specific form in this case is
inferred rather than proved. We, therefore, have only four constituents of the flora upon
which to place reliance.

Populus arctica is a species well known to both the Eocene and Miocene of the United
States and Canada, and Knowlton! statesthat it is abundant from the Laramid to the Miocene,
or throughout the Tertiary. It is obvious that such a general type can have but little value
as a factor in determining age.

Populus genetriz has been found at Red Deer river and also at Quilchena, but in the
United States it is wholly confined to the Fort Union group, and its aspect is, therefore,
decidedly Eocene or Lignite Tertiary.

Populus subrotunda in Canada is altogether confined to Coal brook, while in the United
States it is wholly confined to the Laramie of Carbon and Evanston, Wyoming, and localities
of equivalent horizon.

Thuya interrupta is known at Porcupine creek, but it also occurs in the Miocene? of
Nine-mile creek and at Quilchena. In the United States, on the other hand, it is wholly
confined to the Fort Union group.

From the facts thus brought forward it appears that all three species are well known
constituents of the Lignite Tertiary. But as Populus genelriz belongs to the beds in question

1 Cat, Cret. and Tert. Plants, U.8. Geol. Surv., Bull. 152, 1898.
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it cannot be utilized as an age factor, and the ounly other species elsewhere represented is
Thuya interrupta which belongs to the lower Miocene or Oligocene. It is clear, then, that
so far as the present information will warrant such conclusions, Coal brook must be regarded
as certainly Eocene, and probably Lignite Tertiary or Laramie, thus confirming in the main
the conclusions reached by Sir William Dawson.

OMINECA RIVER.

The flora of the Omineca river embraces the following : —

1. Arundo sp. Eliminated.

2. Leguminosites arachioides. Cret. Eocene, Miocene ?

3. Platanus haydenii. Lignite Tertiary.

4. Populus arctica. General distribution.

5. nebrascencis. Lig. Ter., L. Miocene.

6. speciosa. Lignite Tertiary.

7. Quercus sp. Eliminated.

8. Séquoia couttsice. Cret., Lig. Ter., L. Miocene.
9. langsdorfis. Cret., Lig. Ter., L. Miocene.
10. Viburnum asperum. Lignite Tertiary.

Both Arundo and Quercus may be eliminated from the list without further consideration,
and Populus arctica, being common to the entire Tertiary, may also be left out of account.

Leguminosites arachioides was first observed by Sir William Dawson in the beds of the
Similkameen river, and to that extent it may be regarded as of Lower Miocene? age.
Lesquereux, however, who first described these peculiar fruits and assigned them with a
question to the genus Leguminosites, obtained his material from the Fort Union beds of
Montana, as well as from the Denver group of Middle park, Colorado, and the Laramie of
Evanston, Wyoming. If then we leave out of account the Horsefly river, which we may
provisionally regard as Miocene in accordance with previous determinations, this species
must be regarded as decidedly Eocene, with a strong Laramie aspect.

In Canada, Platanus haydenii has otherwise been found only in the Lignite Tertiary of
Porcupine creek and related localities. Within the limits of the United States it is also
wholly confined to the Lignite Tertiary. From this evidence we must regard it as a pro-
nounced Laramie type.

Populus arctica has already been shown to be without special, stratigraphical value, but
if we were to add such evidence as it affords it would be seen that it occurs in five localities
in Canada, known to be Laramie, but to only one locality supposedly Miocene ; therefore it
would show a tendency toward an Eocene, rather than a Miocene horizon.

Populus nebrascencis is known to only one other locality—Quilchena—which has been
regarded as Miocene. In the United States it is known exclusively to the Fort Union and
Denver groups, from which its Laramie character becomes obvious.

Populus speciosa is found nowhere else in Canada, but Warl’s original specimen was
obtained from the Fort Union group of Montana, which leaves no doubt as to its place in the
flora of the Lignite Tertiary.
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Sequota coutisiez has been found in two other localities in Canada, Red Deer river and
Finlay river, the former Lignite Tertiary and the latter of undetermined horizon. This species
also occurs in the Cretaceous of Staten island, but it is not otherwise recorded in the United
States. 1lleer, however, has noted its occurrence in the Eocene of Greenland. We cannot
doubt, therefore, that this must be regarded as a type of the Lignite Tertiary.

Sequoia langsdorﬁi is known to occur in two localities of well-defined Laramie age, but it
is also found in two localities of Miocene age, three of supposedly Miocene and one of doubtful
relations. It must be noted nevertheless, that it is an element of the Cretaceous flora at
Nanaimo, while it also occurs in the Eocene of Green river and the Fort Union group of
Montana. It has also been found in the United States, in the Upper Clarno beds of the John
Day basin, Oregon, a formation which Knowlton has determined to be Upper Eocene.

Heer has observed this species in the Lower Eocene of Alaska, Greenland, Spitzbergen
and Saghalien, from all of which it may be concluded that it isan Eocene gpecies more typical
of the lower than the upper.

Viburnum asperum is known in Canada, to the Porcupine Creek group, Red Deer river
and Finlay river, the last of which must be neglected as of uncertain age. Upon turning
to its distribution in the United States, it is found to be known in the Fort Union group
of Montana, only, and from the evidence.thus obtained it must be concluded that this is a
species, characteristic chiefly ot the Lower Eocene, with affinities towards the Cretaceous on
the one hand, and with the Upper Eocene on the other.

This analysis shows

Oret., Lig, Ter., L. Miocene - - + - - - - 4
Lignite Tertiary- - - - - - - - - 3
Lig. Ter., L. Miocene - - - - - - - -1

and from such evidence it must be concluded that the formation at the Omineea river is
of Lignite Tertiary age.

FINLAY RIVER.

The Finlay River beds occupy a somewhat isolated position near the Omineca River beds
and the two have been assumed to be the same. Only five représentatives of its flora have as
yet been studied.

1. Grewiasp. Eliminated.

2. Leguminosites arachioides. . Cret., Eocene, Miocene ?

3. Sequoia coutisice. Cret., Lig. Ter,, L. Miocene,
4. langsdorfi. ) Cret., Lig. Ter.; L. Miocene.
5. Viburnum asperum. Lignite Tertlary

An inspection of this very scanty flora shows, nevertheless, that it is 1dentlca1 with that
of the Omineca river, and that the horizonsindicated are the same, from which the inference
is derived that it is of the same age or Lignite Tertiary.

BLACKWATER RIVER.

The little known flora of the Blackwater river embra_es only six species. as follows :—



109

1. Castancea castanewfolia. Oliogocene ! U. E., to L. M.

2. Diospyros alaskana. Cret., Lig. Ter., U. Miocene.

3 Fagus feronice. Oligocene ? Lig. Ter., M., Pliocene.
4. Sequoia lungsdorfii. Cret., Lig. Ter., L. Miocene.

5. Taxodium occidentale. Lig. Ter., Oligo., 1. Miocene.

6. Thuya interrupta. . Lig. Ter, and Oligocene.

Castanea castaneefolia occurs in only three other localities, the Horsefly river, Quesnel
and Kamloops, of which the first and second are Upper Eocene and the last is Lower
Miocene.

In his catalogue for 1898 Knowlton records this species as found in the Miocene of the
John Day bagin, Oregon ; but in a revision of this flora at a later date (1902), he notes more
specifically that it occurs in the Lower Clarno beds of Cherry creek, which he regards as of
Lower Eocene age. It therefore has a definitely Laramie aspect which is only partially offset
by its occurrence in the Upper Eocene and Lower Miocene as stated, but is probably sufficient
to place it in the Oligocene or Upper Eocene age.

Diospyros alaskana is found in Canada, only at the Blackwater river, and we must there-
fore look elsewhere for its proper stratigraphical position. In the United States it is an
Eocene type, chicfly of Laramie age, though it does not appear to have been found in the
Fort Union group. It has, however, been recorded from the Lower Clarno beds of Cherry
creek, Oregon, regarded as Lower Eocene. It may be pointed out that, with the exception
of Diospyros elliptica, Kn., recorded by Knowlton from the Mascall beds of Van Horne’s
ranch, and regarded as Upper Miocene, and D. virginiana turneri, the genus as a whole,
as represented by nineteen out of twenty-one species, is distinctly older than the Miocene,
ranging from the Dakota group to the Lignite Tertiary. This relation also holds trae of its
occurrence in Greenland and Saghalien as shown by Heer. The genus is clearly and strongly
Lower Hocene, and the evidence also favours the application of the same view to the species.

Fagus feronie is at present known to only two localities—the Blackwater river and
Quesnel, the latter being Upper Eocene. In the United States this species is known to
the Green River station at Elko, Nevada. In Alaska it occurs in the Eocene of Port
Graham, and the same horizon holds for Saghalien. In Europe, on the other hand, it ranges
from the Oligocene to the Pliocene, being about equally devided between the Lower Eocene
and the Upper Miocene. The general tendency of the evidence afforded by this plant
would seem to be toward an Oligocene age.

Sequoia langsdorfii, dealt with elsewhere, has already been shown to afford evidence of
a Lower Eocene age, and the same may also be held as true of Thuya inlerrupta.

Tazxodium occidentale occurs in a large number of localities, both Eocene and Miocene,
throughout western Canada. It is a well defined constituent of the Porcupine Creek and
Great Valley groups, and of the Mackenzie river, both of them of undoubted Lignite Tertiary
age. This -appears in perfect accord with the distribution of the species in the United
States, within the limits of the Fort Union group only. It does not appear to have been
found in the more recent collections from Alaska. It is found in the Similkameen river,
the Horsefly river and at Quilchena, all of Upper Eocene or Oligocene age. It is also known
to the flora of the Tranquille river which is Lower Miocene or Oligocene.
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It is therefore clear that the general evidence points with force to the Focene character
of Taxodium occidentale.

The conclusion to be reached with respect to the age of the Blackwater beds is that
they are probably of Lower Eocene, but approaching very closely to the Upper Eocene as
represented by the Quesnel beds.

KAMLOOPS.
The very limited flora from the Kamloops beds was first studied by Sir William Dawson,

and his results constitute the bulk of available evidence at the present moment. The recog-
nized forms are :— :

1 Carpolithes sp. Excluded.
2 Castanea castanecefolia. Oligocene, U. E. — L. M.
3 Comptonia diforme. Oligocene, L. M.

1 Saliz kamloopsiana.

From this we at once exclude Carpolithes, while Salix kamloopsiana is of no present value
since it has been found at no other station. The two species remaining afford a very inade-
quate basis for conclusions, and these can only be presented tentatively.

Castanea has already been found to be of Oligocene age. Comptonia diforme is found in
only one other locality in Capada, which, according to accepted views, is to be regarded as
Lower Miocene. According to the latest revision of the genus by Berry! this species is wholly
Tertiary, extending from the Eocene to the Miocene. It may be further remarked that
C. diforme is not comparable with C. matheronianum as Dawson supposed, but rather, as
Berry points out, with C. partita, Lesq. from the Green River beds which are to be regarded
as Oligocene or Upper Kocene.

The conclusion to be derived from this limited and very unsatisfactory evidence would
be that the Kamloops beds probably belong to the Oligocene, certainly not higher, possibly
lower.

QUESNEL.

The somewhat limited flora of Quesnel embraces nineteen genera and species :—

1 Acer sp.
2 grossedentatum Miocene of Europe.
3 Betula prisca ? Laramie.
4 Carya sp.
5  Castanea castaneafolia Oligocene, U. E. — L.M.
6 Pterospermites sp.
T  Quercus sp.
8 pseudocastanea. Lignite Tertiary.
9 Rhamnus sp. °
10 Nordenskioldia borealis. Cret. and Lig. Ter.

11 Nyssidium sp.

12 Platanus sp. :

13 aceroides. Eocene to U. Mioe. chiefly Laramie.
14  Populus arctica. General distribution.

1 Amer. Nat., XL, 1906, 518.
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16 Dombeyopsis islandica. Laramie.

16  Fagus antipofi. Lar. — M. Oligocene. Chiefly Evcene.
17 Seronie. Lig. Ter., M., Plio. Oligocene.

18  Hypnum columbianum. Only locality.

19  Taxodium distichum miocenum, General distribution.

From this we may at once eliminate all generic forms and the two species of general
distribution. 'We may also exclude Hypnum because of its doubful character. Castanea
castaneefolia and Fagus feronie have already been found to be of Oligocene age. There
therefore remain only seven well recognized species which can aid in establishing the strati-
graphical relations.

Betula prisca ? is unknown to any other locality in Canada, but in the United States it
is a characteristic feature of the flora of Fort Union, Montana, whichis the only locality so far
known. In Alaska it isfound in the Eocene of Port Graham, and it also occurs in the lower
Eocene of Spitzbergen and Saghalien. From this evidence it must be regarded as a well
defined Laramie species.

Acer grossedentatum is unique in its occurrence at Quesnel. It is, however, known to the
Miocene of Europe as described by Heer.

Quercus pseudocastanea is unknown in the United States, but it occurs in the Eocene ot Port
Graham, Alaska, in the Atane beds of Greenland and Saghalien.

Nordenskioldia borealis has been recorded from the Mackenzie river in Canada. Its
occurrence in the Dakota group of the United States gives it a decidedly Cretaceous aspect
which is not diminished by its presence in any other horizon.

Platanus aceroides, also from the Tertiary of the Mackenzie river, is found in the United
States as a common element of the Fort Union group ; but in one instance Knowlton records
it, with hesitation, from Van Horne’s ranch in the John Day basin, Oregon, a formation
which he regards as Upper Miocene.

Dombeyopsis islandica is not known to the Tertiary of the United States, but it should
be noted that the genus as represented there, by four species, is characterized by being
exclusively Laramie.

Fagus antipofi occurs in the Focene of Port Graham, Alaska, and the Laramie of
Wyoming; but according to Kunowlton it is also found in the Miocene of California. It is,
however, known to the Lignite Tertiary of Greenland and Saghalien.

A review of these facts shows the following distribution :—

Cretaceous and Lignite Tertiary - - - - - - -
Laramie or Lignite Tertiary - - - - - e e .
Eocene to Miocene, chiefly Laramie - - - - - -
Laramie to Miocene, chiefly Eocene - - - - - -
Upper Eocene to Lower Miocene (Oligocene)
Laramie to Pliocene (Oligocene) - - - - - ..
Geeneral distribution - - - - - - - -

2o

oo

From this analysis it is clear that the beds at Quesnel must be regarded as of Eocene
age, with a strong tendency to Laramie.



112
COAL GULLY.

Coal gully presents at this time a somewhat limited flora based partly upon determi-
nations by Sir William Dawson, but more particularly upon collections made by Lambe
in 1906. Tt is as follows :—

1, Ficus sp.

2. Phragmites sp.

3. Populus ucerifolia. General distribution

4. polymorpha. Upper Eocene.

5. Sequoia langsdorfii. Cret., Lig. Ter., L. Miocene.

6. Taxodium distichum miocenum. General distribution.

7. Typha latissima. Lar., U. Eoc., Oligo., L. Miocene.
8. Ulmus speciosa. U. Eoc.

9. Vitis rotundifolia. Lig. Ter?

Excluding from this list generic forms and species of general distribution, there remain
only five species upon which an opinion may be formed. Of theee one, Vitis rotundifolia,
may be eliminated on account of the uncertainty of its present horizon. Of the remaining
four, two are Upper Eocene, one is found from the Cretaceous to the Lower Miocene, and
one ranges from Laramie to Lower Miocene. The evidence therefore shows that the beds
of Coal gully are probably of Upper Eocene or Oligocene age, but in view of the very
unsatisfactory material, this conclusion is adopted only provisionally.

QUILCHENA.,

The close proximity of Quesnel and Quilchena would suggest that the two may be of
the same age. The Quilchena flora is one of the largest from any single locality in British
Columbia, embracing 62 genera and species.

DISTRIBUTION OF THE QUILCHENA FLORA.

— [Pl S Exicdls) Boosre | Miowene. | Olgosen.
T e 7 O e o X x U. E
AINUS BDuer s v ceiiie e, ‘ X e e R
serrulatm fosstlis. .. ... oviiiiiiiains U F [ I Y I x U. E,
Amygdalus gractlis........... v ieiiinanas .............................. P Dt x U. E.
Aralia acerifolic.... ... .. v.eiiiiiiiiannn. ...-. S P S . X X feveea PP
L2272 N b3 X x U. K
Betula angustifolic. ....coooooiiviin vivivnn o IS SR S P U e e e x U. K.
heterodonta "...........ooie ol oL e x U. B.
CUPOE BPure e e e eveseaeavienans ceve aae earen Yo X | e O U ST PO N
Carpinus grandis .. .. .oooiivinirrnrnsnnenns P 4_ ............................. X x M. x U.E., L. M.
Carpolithes sp..... Geeaes e eiieeeaes e - »;. I S 1 I P
dentatus. . ... P PPN U PP O X x L. M
Carya antiquortm. .coo.vvoivuer vennniraneans ‘ , e N X X x U, E.
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DISTRIBUTION OF THE QUILCHENA FLORA—Continued.

R Eg’;‘lil’;:‘fd l%g%??&- %’;‘ﬁg}slie?g L}iE;;‘). 09151;‘_ Miocene. | Oligocene.
Castanea intermedio , ......... ...ooo vovvivenne Joee v i vnenene | vee ciii e e e e x U. E
Comptonia dryandrovdes.. . ..... . - X S
quilchenensis.. ....... e S S
Cornus newberryt. .. .. o O P D ) O
suborbifera..... ....oiiiiiiiiis o in e e i o b S I T
Corylus ameriCan. . ...oooueveeeeeenine o evues S o X X x U. E
CyperitesSPe. o.ooovt tit tiii e eeieeee s S O O
Dryophyllum stdnleyamum. . .... .......oiieeiiii]eiiiniennecoanen vaee oees S R
Ficusdecandolleana. ...........coovvviiiiiie o] i veen | eniviniieeeeiien Jeevinnce aeeenn e
YR hee e e e e veeeenne o venen aereneeaeans e x U. E
Gingko adiantotdes. ........... vieiit cireennn A X X x U.E,L. M
AUGUALE e e e e e e S N x| Ceeees
Glyptostrobus europeus.. ... [N b P [ N
Grassseeds .. vvvviiiienionienaiieraian cennennn. S L P N
Juglang nigella. ... ... coo.iiiinin, S U O P X PR
Picea quilchenensis ............ e e e T P S e O
Pinus 8D, .. cviieiiiiiiene b e Lo Y O O T T P
Wrdyana. .....ovvvveveneiiiieinaeannana]e vir varee| e e e fees Y RN [ S P PN
SEEENSEIUPTANG . o oo v v oo .. T 1 SO R PO b S IR
trunculus .....oooinna.. P P N P P x x U. E
Populussp... ..... e o D e e I
acerifolid.. .. .iiiiiiiaii i iy i PP S S P
Lz 7 I O X S
B T 7 2 A [ A X PN I [P
mutabilis oblonga........... .. Looiiiideeiiees e e e S O
NEDTASCENCIS .. vt o ovnveiiiiinninanaiinn. S O N D N N
L2 7 S S I x ? b
Pronus merriome. ..o vreeeenineeniiariaee cvne]eaineicare foveiiiennioiien viiiieiiiinen, b S
Quercus castaneopsis ... ...t vi eneeann. R S | S R TR Vevenn
COMSEMELESse ot vr ciiiiiinans civn wenninnns cven enininnneni]eens RO PO . e x U. E
RIGMAUS BDu o cve veereieencaernneeaiinnanens S P P [ A
elegans.......oo viiveeeiint S [ P X P x U. E
7 [ A DA DA RN
quilchenensis ...... IR U P AN b S R PR [ Ceveeaas
Suliz orbicularis. ........oo coiiiii cies ceiiienen i feees i b S O P geaean .
ey 2 S P PO PO b3 .
L VATIENS .. . eeni... e S P S O x U.E,L. M,

9197—15
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DISTRIBUTION OF THE QUILCHENA FLORA—Concluded.

R Eg?éggied gig?f?&- %I:filll;;?;;).’ L];;g'o.c;l‘::. Miocene. | Oligocene.
SASSAFIAE B e eeieiiieenen cnee v nernnaees S S A (AR OO
T A« N b D AU OO AR A
angustifolia ... . ... iy veeenen ae derene i [ X X x U. B,
R S PR X x U. B
ROrdenskioldii. .. ... oooiviiirir cieniie]e e i | e x x x U.E
Taxodium distichum mioccnum.. . ... ..coven cuvaleeinenan... S I O N
ocetdentale. . .........ooh ool cieeiii i e v X X x U.E., LM
Taxites OLrihi. . ...ooou i iiii i iiiiiiiiie v i e X X feeveeieieen
Thuya interrupt@. ..., ... \veeeiiinivennnanvene [1ees vuns 1 R Fr N x S [
L L P O P A x U. E.
Vitis rotumdifolic. ... .....cvv viviiiiiiiiiniinens] cere veene] e e x B, P .
Zanthoxylum 8pirecfolism. . ... ovveiieiiany Jearns vinn|eenee vain freneeiiient F N x U. E.
Total.......... 62, .00l 10 3 4 22 B

This table shows the following proportional distribution :—

Eliminated genera - - - - - . - - 10
Species of general distribution - - . - - - 3
Exclusively Quilchena - - - - . - - - 4
Lignite Tertiary - - - - . - - . . 91
Miocene Tertiary - - - - - . - - - 29
Oligocene (Green river) - - - .- - -2
Eocene - - - - - - - - - - 1

An analysis of this table makes it clear that the species are abont equally distributed
between the Eocene and the Miocene, while somewhat more than half as many occur in the
Oligocene or Upper Eocene. To deal with specific cases, Carpinus grandis, although found
in the Eocene, is essentially a Miocene type. Prunus merriami and Salix perplexa are
known only to the Miocene. Ulmus speciosa is an Oligocene type characteristic of the Green
River group. Alnusserrulata fossilis is a recognized constituent of the Upper Kocene at
Bridge creek, Oregon. Pinus lardyana and P. steenstrupiana, found for the first time on this
continent, are distinctively Miocene types, which is also true of Populus mutabilis oblonga,
all three being European species. Ficus decandolleana is likewise from the Kuropean
Miocene.

On the other hand, Cornus suborbifera, Corylus americana, Dryopkyllum stanleyanum,
Juglans nigella, Populus genetrix, Quercus castaneopsis, Rhamnus elegans and Salix varians
are essentially Eocene types, and chiefly of Laramie age. With respect to Dryophyllum,
it may be observed that the four species known to the United States are all of Eocene age,
whence it may be inferred that the genus is characteristic of that formation.



115

The conclusion which these facts indicate is that the beds of Quilchena are Upper
Eocene or Oligocene, and that they cannot be more recent unless there has been a mingling
of Eocene and Miocene types. This is indeed suggested by the intermingling of such strong
Eocene types as Dryophyllum stanleyanum, Juglansnigella, Populus genetrix, P. nebrascencis,
Quercus caslaneopsis and Rhamnus elegans with Miocene types such as Pinus trunculus,
Populus obtrita, Saliz perplexa, Prunus merriami, Sequoia angustifolia and S. heerii.

TRANQUILLE RIVER.

It has generally been supposed that the Kamloops beds and those at the mouth of the
Tranquille river, which empties into Kamloops lake from the north, belong to one formation.
But out of the plants from Kamloops there is only one representative (Carpolithes sp.) which
is also found in the Tranquille river. In point of representative plants common to the two
there is therefore no obvious connexion between the two floras, and that of the Tranquille

river must be examined in detail.

It embraces in all 37 species and genera.

DISTRIBUTION OF THE TRANQUILLE RIVER FLORA.

_ El(i}x;xlilx;::‘ed DGi:;lrei'tt.ﬁ- El‘};ilrlll;;‘;fllg Ll?g(’.cf‘f‘;,. Miocene. Oligocene.
. tion. River.

Alnus carpinoides. .........c.. ciiiieiiine boovn e e e e e s x U. B
Andromeda delicatuda . .........oo. coiiiiii e e e s e x U. B
Betulth 8Puseve v vl viiy i e e e S P e

heterodontar ... ..ot e e e e x U. E

macrophylla... ...... c.ociiie v iinieriiiiieind e i e, D S N P
Carpimus grandis . ......oovvviereenernneeniioniiineos]iiiirieieii e i, x x Ch. [xU.E,L M
Carpolithes 8P...... vevviier ciiinnnnennns S L S A [ P

oo 2 S N x x L. M.
Cary® OMLIGUOTUTL. v vt vveeienieeineenerarnn]| anenvnnnsns] soveereeneeloces vonenns x X x U. E
COnamomum afife. .. . ..ooveuiuennaeee it ifeeerieeeeeefanaeeraerans]eonnnananees S R
Corylus americame. . ......oo v coveiiiiiaeniieriien wee fiieer veiied| e e e b x U. E
Crategus tranguillensis .................. I s x U.E,L M
CYPETILES BDer i veiinirinn v eeraneaas S DO PN DDA RPN S H
Fious astmincefolia. . ... ... ..oivviiiraneinss | TR ISUUUURUTIR SUNUUUURUN ISR X Jieeeaeninian
Gingko adiantoldes. . ........oieiniviniientinnne v viidiiiiniiiii] i X X | ceeae e
Glyptostrobus europeus. . .... .... P [ S O e I I Tt
Juglans rhamnotdes. .. .......oieiiiiiiianeiiieiiieiiie i T e P O
Picea tranquillensis ..........ooiiiiiiiiiiis veneneeineed e ol S R S [
PinuS BD .o vvi et iiiie st ceae ceaenn S O L S S PP

L O e IR X furenes renees
Planera longifolitt. . ... .. . . oii. ciiiiii il e i et X x U. E.
Populus acerifolit. .coo.ooiviiiiiiiiinnnnnn,. e DS [ O A




116

DISTRIBUTION OF THE TRANQUILLE RIVER FLORA—Concluded.

Populus cuneata

............................

mutabilis oblonga. .......... .... ...

Salix varians., ....oooeniiniii i
Sequoith SPu. .t e
angustifolia .......... . . ..coie
brevifolia....... .... e e e

heerit.. ... . .iiiiiiee ae eeee . e

Taxodium distichum miocenum. .... ........

ocetdentale............ coiiiiiii. oL
TYpha lalissima. .. .. .vovreeerinnenns verenns
Ulmus tenuinervise, ......... coove vevevennns

Viburnum dentond, ........... e e e

Total=37....... coeuvnuun..

.. General
Blminated | Distrio.
- tion.
X
.......... X
5 3

]’El‘)’:':a;;;:i?lallg L]?;c?ﬁ];', Miocene. Oligocene.
iver.
............ X X
.................................. x U. E
........... X X e
............ x B
............ X verieees o x UE, LM
............ X x U. B
....................... X e e e
........................ X x U E
............ X X
.......... X X
.................... x x U. E
................................... x U. K
............ X
1 14 15 15
YN

An inspection of the distribution shown in the above table conveys the information that

there are

Eocene, chiefly Lighite Tertiary -

Oligocene, —
Upper Eocene
Lower Miocene

Miocene - -

- 14
14
- 4
15

thus giving a preponderance of the Focene over the Miocene, in the proportion of 28 to
19 ; but inasmuch as the Eocene and the Miocene are practically equal, while there are 18
Oligocene, the conclusion appears justified, to the effect that these beds are of Oligocene age,
and possibly not higher than Upper Eocene, though the presence of such strong Miocene
types as Ficus asiminefolia, Pinus trunculus and Sequoia brevifolia would seem to give them
a stronger Miocene tendency. I therefore assign them to the Lower Miocene provisionally.

STUMP LAKE.

Stump lake is one of the localities about which very little information has as yet been
obtained. The known flora contains only eight genera and species.
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DISTRIBUTION OF THE STUMP LAKE FLORA.
s General | Exclusively
—_— Elémlxlx;abed Distribu- Stump L?Oc%g Miocene. Oligocene.
enera. tion. Lake. g '
B 7« Y S O S o S
Acerites negundifolium . ., ........ R [P [P N S
Azollophyllum Prim@vume .o.....cc. voveenonn S S S e e
Carpinus grandiS.............u. PSS S X X X
Carpolithes Aentatus,. .. ......co vovierneviran]ies vecnene Jeanevennvonefiviinveises [ieianianana X X
Glyptostrobus europEus.. . ..... vov veer on | ereniceniees S O I N
B I T . o O O X X
Tawodium distichum MmIoCenUM. .. «...ovouvialovennvn vees S P [ DI P
Total=8.c..0cvveennnn- . 2 2 1 1 3 3

The obvious conciﬁsion to be derived from the distribution here shown is to the effect
that the beds are of Lower Miocene or Oligocene age.

HORSEFLY RIVER.

The flora of the Horsefly river has been worked out particularly through the recent
collections of Lambe in 1906. As now known it embraces fifty-one representatives, and, as
one of the largest from any single locality, it affords a clear idea of the character of the
vegetation and its relation to other Tertiary floras.

DISTRIBUTION OF THE FLORA OF THE HORSEFLY RIVER.

_ Eg‘;‘é‘e‘:rd ]S}igiixsgii:l.ﬁll- Iﬁ;%%;, Miocene. %ti)g.er&?eg.r Oligocene.

B o b S [ T T o P YN
Aubtum. . ... oieiiiiiiiiiniia., T . 2 e
trilobatum productum. ........... e e e e E S I

Alnites curta.. .o...oooiiiiiiiiinn, PR A P I, . Xl e e x U E

Alnus carpinoides. ..................... L X xU.E LM

Aralia notata . ......... ... [ X X x U. E

[0« . X FR P [P E O PR

Carpolithes Sp...... « <. «eone R, e S O R
dentatus. ........... ... e X xU.E,L.M

Carya anEIQUOTUI oo e veeeneneirnnnsnnnss| sanrenursn loviiiianeniilones vuuens X X X

Castanea castanewfolia. ... ......cuvue.. P X X X x L. M.

Cinnamomum affine.. .........c...cov civivie]iricieninie ] S PR X x L. M

Corylus americana .. .... S P O X X x U.E.,, L. M.
D 2 o Y [ U A R X | ereen eerieas

Crategus tranguillensis.. .......... o oven |0 cvveneen boe ciiiiiin | e e PRI x L. M.

Cupr ylon d L P O N D
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DISTRIBUTION OF THE FLORA OF THE HORSEFLY RIVER—Concluded.

— Himinated | DS | OB | Miooone, | T | igooone
Cyperites 8P..cvvveveivnnavnnennnnn. terevreus S P
FCUS BDeeevveiian annn. Ceeenee e easeaias e O P
asarifolic. ... ooov veiiiiiiiiiininnnen i e D
POPULINA .0 v veeiiiiieeireninen P A ) S R e o
GEngho adiantoides. . . .o.vuuneeenneanns uunt T P P X X x U.E., L. M.
Glyptostrobus europ@us, .....vvovve cvveineii)ininnnnn.n. S [ O
Grewia crenata. ..... .. e . Cee eeeeaes X leereenneaanns
Juglans occidentalis........ . «o.ouen.. Ceen X x'
Leguminositcsarachwides...:. [ D PN X X feeeeenienn
Myric@ 8p.e..oves vr vvieiiienins e . X g P G N
PErSONALE v .o iiiieiiiiii D I I P e S R x U. E
Nelumbium pygmeum........ Cereeiaans PR I FO X P
Onoclea senstbilis. . ......ooooiiiviiiiieni)iiiiiiniiiadiin it e e x vee
Pinus sp.. ... et et e e e X P R O [ S PR
trunculus. . ... e O Y PO P x U.E., L. M.
Planera ongifolta. «..o.oooe veievunnnennnns]enns [ F S x L. M.
CTENMED oo oo e vnveenseneosoncsnannonaa]onsans sor oluaus S T PO PN b [
PoPUults 8P vt vrerrvere tnieenaiennaneen oas ) S P T O ET e e
L AR X S S
L% 2 N T T R e X b O,
P3eudot8UGu MUOCENE. « oo . ovvenererennesansoneloennns vuee T S S X fiene vaaeean .
QUEPCUS BDeee +vivireuis vien aan beiens e b PO O P N ET T Cee
Rhamnus €legans........voeeveinnennreneneeelvanieneanie liviviiania PSP b3 x U.E
quilchenensis ......... PSS A O x U. E
B o O D X x U.E., L. M
SeqUOIE 8Dv . ottt e et S 1 S I T ve
[772Y/TE17% (174 : AP PO . BN Y B, X b3 xU.E., LM
BEPIE e sttt e et taeaer it AP PR RN D x U, E.,, L. M.
nordenskioldit ......... P S PN X x U. K
Taxodium distichum miocenum. .. ... o.oi]veeeiene ane S O
L T [ P DS [ X e e .
occidentale.. ... .. TS P Y P P, X X xU.E, LM
DLypha Iabissima. . .. «..vove cviiiiiii it eiees] hene e i, x b x U. B, L M.
Ulmus manuble . voovo von eovevennennn o S S
BDECIOS. o v venn nruenuans [P e e x U. E
Total, 51......ooeviiennn.,. 10 3 2 17 26 23
17="T. E.
X 13 =T. M.
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From the analysis of the flora thus presented it appears that out of 51 specimens fifteen
may be excluded for various reasons. The remaining 86 then show the following general
distribution.

Eocene, chiefly Lignite Tertiary ......cccovevuvicieviieievennnnnes 26

Upper Eocene or Oligocene .............vveunens T V|
Lower Miocene or Oligocene ......... e reen e veeeesens 13
‘Wholly Miocene ......cooee rvviivs v v iiiininenn vieveeennes R ¥ |

It further appears that those which favour an altogether Eocene age are 43, while those
favouring a Mioceneage are 30, and those which are Oligocene within the limits of those two
groups, number 30.

Of those which are wholly Eocene we may note Acer irilobatum productum, Corylus
macquarrii, Cupressoxylon dawsoni, Ficus asarifolia ¢ Grewia crenata, the equally strong type
Onoclea sensibilis, Planera crenata, and Taxodium laramianum, eight species in all. On the
other hand, of those which are wholly Miocene, there are Nelumbium pygmeum and Ficus
populing, only two. The evidence is very strong, therefore, as showing that the beds of the
ITorsefly are in reality Oligocene, with a much stronger affinity with the Eocene than with
the Miocene.

KETTLE RIVER.

The Kettle River flora is a limited one, embracing only 14 species, with the following
distribution :—
DISTRIBUTION OF THE KETTLE RIVER FLORA.

R Elg;]ri‘rg:ed ]g;i:.:g{)a{ll- vlgggllg L]?g%:; Miocene. Oligocene.
: tion. River. .
BelUlh 8Pev v intianreiiiiinens canas Neveas b 1 Y IS N PP
Potamogeton 8D.. ..oy weverersinneoncee naas DS S I
Cupressoxylon macrocarpvides. Cret..... RS T b I F e e
CYPerites 8Pe.. -« veeieeirinirns crenineanean b T IS P S P
L L U O ) x U. E.
Fernstipes......ooooiiin tivviiiaiin vuien X T
Phragmites 8P ... viviiiiiiiiiaiaanreniainan B
Picea columbiensis. . ............... TR P . S e
Pinus columbiana. ........ ... coooiiiiiiiaiins i eien e S R
Taxodium distichum miocenum ........ .. ..[.... ....... S e
UUmussPee vvvvr covrnieaiiiineeivnnenn, b e LN T O N
columbiensis. ..... ..... .. L.iiaa.o.s PR X eiiianens O P P P
Proto-AMErieaAN. oo vvnveveee verei|ioees cunn I b S P [ U P
PrOLO-TACEMOSAer e v v v wonvvevenaanive [vneene vene |eannee venns X feenenanes senfrre erncnana]aiiiiiiiienans
Total=14 ........ ......... 6 1 6 0 0 1
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This analysis shows very clearly that the flora of Kettle river is composed of elements
which are practically unknown elsewhere, with the exception of Cupressoxylon macrocarpoides
and Cyperites haydenii. It is therefore evident that these two are the only species upon
which to base conclusions, a procedure which would be unsafe without further corroborative
evidence. With respect to Cupressoxylon, it has been shown that the only locality hitherto
known is to be found in the Cretaceous of the South Saskatchewan river, near Medicine
Hat. This would have a tendency to show that tke formation in question must be early
Eocene, probably of Fort Union age. Cyperites haydenii has been found in no other
Canadian locality, but it has been recognized by Lesquereux in the Green River group of
'Wyoming. It is a species of . somewhat rare occurrence, and its testimony affords only
limited evidence of the age of the formation in which it is now found. So far as this may
be relied upon, however, it indicates very definitely an Upper Eocene or Oligocene age.

With respect to the other five species upon which conclusiens might be based, were
they found elsewhere, all that can be said of them is that their general facies appear to
be later than the Fort Union group, but whether Upper Eocene or Lower Miocene it is
impossible to say. On the basis of the evidence available it would probably be safe to
assign the Kettle River beds, provisionally, to the Upper Eocene or Oligocene.

NINE-MILE CREEK.

Another flora of very limited extent is that from Nine-mile creek on the Sim-
ilkameen river, and from the geographical relations of the two this has been assumed
to be of the same age as that of Whipsaw creek. But a separate analysis is desirable.
Only 13 forms are known.

DISTRIBUTION OF THE FLORA OF NINE-MILE CREEK.

— Elérg;g:;ed &;ﬁ?ﬁ- ]S?ivn}:a?g}i’le L]iioc%le Miocene. Oligocene.
: tion. Creok. g Ler.

Corylus BPvee s e einenereneiearnians connns S I I [ P Y
Equisetum stmilkameenense. ........oeveeenes|ivrnnneinee]onennninn . b U PR PO
Glyptostrobus euroPEUS. .. v.vv vuviiinenen |0 veaianaenn S I P
LT« S S I O I
MYricd BPee e e vvveien v v e aeeiae eaes . D [ P P P e e
Nelumbium SPeevveeveeneinnnn oy LI S I S
Plul@nus SPeoi .o v ovr cie eriiviianne aeen S 1 P P
Popultts @retiofe. ey ovvvs vieriens cienen veadeiennee ceia]irerinir i, x Chf. |..... . .... x U. E.

latior cordifolia ........... ... I D R, x U, E.
SaPindus SP. viviiiiiiiiie s aaeaaaans S P [ O AP NON PRSP
Sequoia brevifolia............ s e e e D x L. M.

Wamg8qorfiie, v - cieiiiiiie eeieeneeereriaeenreiieiiene v i e b S x U. B.,L. M.
Thuya inlerrupb@. . .oovve voet cvvirnnrenins Jovees oo conlveennnonenen]aenae caears X feeee e e x U. E

Total=13 ........ ..... ... 6 1 1 5 0 5
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Only five of the species enumerated above are of value for stratigraphical purposes. Of
these none are found in the Miocene wholly, while there is an even distribution between
the Lower Eocene or Laramie and the Oligocene. If these latter be analysed more particu-
larly, it will be observed that there are three cases belonging to the Upper Eocene exclu-
sively, one to the Lower Miocene and one which is common to both. It therefore seems
probable, in view of this very strong tendency toward the Eocene, that the horizon is that of
the Lower Oligocene or Upper Eocene, and not higher.

SIMILKAMEEN RIVER.

The flora designated as Similkameen river is not from any one locality, but it represents

specimens taken from localities not otherwise designated, though within the Similkameen

valley. As here given it embraces 24 forms, and presumably includes localities such as

Similkameen, Tulameen, etc., etc., as well as the main stream itself. It should, therefore,
show a correspondence with the Similkameen flora as a whole.

DISTRIBUTION OF THE SIMILKAMEEN RIVER FLORA.

——— Eégllueg:fi ]gg?reill‘)a{}- S‘ynllli?}g- LI?;(’%; Miocene. Oligocene.
tion. meen River. : :
Antholithessp. . .cv.v Liiiiin e S e S g
Betwlth oo oovoviinn ciiiiiii i b N R S EE T P
B T S
Carpinus grandis............ ... e e X x Ch. |xU.E,L M.
Carya antiguorum................. P U O X X x U. K., L. M.
Comptonia dryandrotdes. ..........cc vervever]ooene v oo Joee viie v ] civiiiniiiieneinne vu X x U.E.,L. M.
CYPETTEES BP: v vt e tet v iiirinenninenanes vas ‘x ................. S R
FUCUS 8Pt vt er e iesieirie beivaae s S P S FR . PR .
Leguminosites arachioides.. ... ....coveevrieve|cvienroneaeiloire cameini]onnnnens oun b x U. E.
Magnolia 8p.........oc. vii vinun. Ceee S I [
Nelumbiwm BD.v . v v ivveeiiie e b U P P S P
PYIMENI o . ... .. .. R S O IS x U. E
Lo L O A U P I e b
PhragmileS 8D. .. .cvvvyt vvive cnnenne nenns b S P P e P I P e eeeeae s
Pinus truneulus. . . ... ..... PR N PO, PR N N A x U.E.,L. M
Populus daphnogenotdes... ........cccvoieeeei]eeeeenneii)inieiiinniad]oenane civnn S
L2772 7 Y IR F O N [N b x U. E
PORURAIOUIQ. ... . i i e e ] e S R
zaddachi .. ... ... ..o e e PR bS X x U.E,L. M
QUEPCUSBD. .. vvvr i ceas eveee X S A
Sequoia angustifolia. .......... ....... P [ N X x U.E,L. M
Taxodium distichum miocenum. .............. C e X i P F O ceee
occtdentale............ viiiiiieeiiiiiiin i Jevieeiin i e . b x U.E, LM
Ve phyllum questum. ...... «...ovvvevrns] vnoen PR S [
Total=24 .. ............... S 1 1 9 6 10
10=U. E.
7=L M.
9197—16
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From the analysis thus presented it appears that there are nine cases of Lignite
Tertiary plants against six for the Miocene ; but in the Oligocene there are ten cases, of which
ten are Upper Eocene and seven also Lower Miocene. Hence, in spite of Carpinus grandis,
which is chiefly Miocene, and of Sequoia angustifolia which is wholly Miocene, it must be
concluded that the evidence is strongly in favour of an Oligocene age, with a pronounced
tendency toward an Eocene, rather than a Miocene, affinity. It must, therefore, be concluded
that the horizon indicated is Lower Oligocene or Upper Eocene, a conclusion which makes
the flora agree with that of Nine-mile creek.

TULAMEEN OR NORTH SIMILKAMEEN RIVER.

The flora of the Tulameen river is the third largest of the entire series, comprising 47
species and genera. Its geographical position would lead to the inference that it must be

essentially the same as for Nine-mile creek and the Similkameen river as a whole. The
following analysis will show its relations.
DISTRIBUTION OF THE TULAMEEN FLORA—Concluded.
—_— Excluded I()}E:?gﬁll- Wholly Eocene Miocene. Oligocene.
Genera. tion. Tulameen. | Lig. Ter.

Ajer [ s T e e S R A P D -
Aizculus sp S o N P
Atlanthophyllum incertum.. . .... vovvevvnrs]ieiiiivei]ianeniiens L P B N P PN
Alnttes curl@. . coeeviiiiere cevieinaianns . P P O - X x U. E
Alnus alaskana........ feee] e D, b 2 T PR
B I I L x X x U. E
Betula 8P -vvviiiiiiiiiiiiii e S O T
Carpinus grandis.. ....oove ve ceneviineniics]enn s deafiersiaiieasiereine e X x Chf xU.E,L. M
Carpolithes 8P. .. .v.ooviiveveiiieniineninns S O e
Ceanothus SPv v v = severnnes verevnne wun S 1 e
Comptonia diforme ............ . PR PSPt AP RP N [P P x U. E, L. M

G 1 A Y R PR b [ P ..
Cornus suborbifera....... S P - P . x U. E
Crategus tulameenensis, . ....co.veeeevnecas P N A R
CYPEPILes SPe v vvurer ceeiviiranaaae e S O PO PR .
Ficus astmin@folith. . .....oooviveeiriinenion|iaan. S P x x L. M.

populing ...... R [ X x U. E
GENGRO BD. vvvv ciiiiiii i S R TS N

AATANLOTAES .« v eeiir e e i e eeaen X X x U.E.,L. M
Glyptostrobus euroP@US. .. ... «.vv cevervevrieforniiaiaaias b S PR Y PP P I
Magnolih SP «ovvvererenevieiienneoseracannes S I I
Musophyllum complicatum. . ...c.oooveveaslieniiii]l. F T L P TR TS cee % U. E.
Osmunda heerit.. . .....cooviiiiin ciain il eeiee iineen . P T X x U. K

.



123

DISTRIBUTION OF THE TULAMEEN FLORA.

e Fpchuded | e | Wby, | Beoste | Mioone. | Ofigocene.
Palihrus SPeueeeivaiiien on sanee seveonani DS O
PinuUSBD .t c it it it ciee e D P O ..
runculus .. . L iiii. ciieiiien i cerrenias eeneaas P P S e x U B, LM
PUlameenensis . ... ..o iiiiii e e |aeieieas e S S L
Planera longifolic. .. . ..oueieriinniinina]oininvnnens Lovviniiiniiieviniiias Jove vee viioniiiinen x U.E,L. M
Populus cordzta.'. ........................................................... X X x U. E.
cordifolia, Creb. . ..o..o vi. vvriiviin oveniens ve Jorirniine oi|iine vevenas S RO P STRLT
[ 2 T T PR IR P X X x L. M
L e X X x U. E
latior cordifolic ........... ... ... doeiiiiiiieenes o e S R
zaddach? .......... ... N S T b xU.E,L. M
Potamogeton verticillatus..... .. . ... .. L |ieiiiiiiiii e e i e e x U. E
Quercus dallit,......... S S A D O
lourgfolia ... .. .ooiviive vi weiin R P A b R
Salix tulameenensis. ... ....cviiiiiiiiiiiin i iiii i S T L
Sequoia sp. ...... e e S P I S A DY
angustifolia ... . ... oooooiiii| e L x " x  |xUE,LM
Lo e R P X eveanenens Lx U E, L. M.
heertie, oo L ] e L e x x U. K., L M.
tangsdorfit, Creb.........cvveevneeinn foverviiinidonne vevid]onnn viinen P S x U.E.,L. M.
Taxodiwm distichum miocenum. ........ ... |......... S T Y R N T TR
Typha latissima. ...o.o.oovvvnien coiiiien | veivnenen o] vnevnecnand] cven vuenn. b S P x U.E,L M
UlmUuSSPee o ove veieeiiie v nee aveaennns X N O B S L R T T
L X x U. E
Total=47 .... ............ 12 2 4 18 13 23
21=U. E.; 18=L. M.....

The results derived from this analysis leave no opportunity for difference of opinion.
There are eighteen species distinctively Eocene, ranging chiefly in the Lignite Tertiary, but
probably also running higher, and thirteen which are Miocene. On the other hand there
are no less than 23 species which are clearly Oligocene. An examination of this horizon
still further shows that out of the 23, 21 are Upper Eocene while only 13 are Lower Miocene.
Nine are distinctively Upper Eocene, while only two are as distinctively Miocene. On the
other hand there are eleven which are both Eocene and Miocene, or represent the Oligocene
proper. Thus:—
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Distinctively Eocene, chiefly ngmte Tertiary - - .- 18

Distinctively Miocene - . - - - - - - 13
Oligocene

Upper Eocene - - - - - - - - - 21

Lower Miocene - - - - - - - - - 13

Distinctively Upper Eocene - - e e e Y

Distinctively Lower Miocene . - - - - - - 2

: Oligocene proper e

Thus giving
Eocene - - - - - - - - - - - 48
Miocene - - - - - - - - - - 928

And when to this result we join the eleven which are both Upper Eocene and Lower
Miocene, it seems that the position of the Tulameen must be regarded as Oligocene, possibly
a little higher if anything than the horizon assigned to the Similkameen and Nine-mile creek.
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STRATIGRAPHICAL DISTRIBUTION OF TERTIARY PLANTS IN BRITISH

UrrER LaRaMIE, LowER EOCENE OR LieNITE TER-
B § g : 2 o 5
S | N NE-REEE B
£ < 5 g g E § 3
=1 = 5 I Q . i <
1318 |8 ®&|s5 |4 B
T o T [ [ [P Y P cemben s ) >$
dubtum, Penh........c.oooviiiiiiiidiieiioeenicioeenn Sl s O T R TR e
grossedentatum, Heer.............. cleeeioioi]iiniend]eeennn [ PP RN SR P P P
trilobatum productum, Heer. ..... ...|.....coulee covoiiee coidiniiiis i S PP 1S PO PR
Acerites negundifolium, Dn ........ . ... ] eeeiin) cvenidinn PN O PR RS T N
Asculophyllum hastingsense, Dn. ... .o o) oo i i e i v e cescrees] % Joeeaiil
Aeulus 8P vttt e iiee e L S PR P O O i P Y P
antiguus, Dn. .. . ... ... ... X X Jevenns FR I PP P ciaen FISTRRSPUN PN
Atlanthopyllum incertum, Dn . ..o oo i o] eeeneen] veieiid] iiiien e P T T T
B T ) o ) I R
grandifolia, Newb.. .. . ..o fooniadoe vonenn Ceeaes .. X eavaens Fooscineasfanea ,v .......
B o S I P Y PPN [ I YT PN
alaskana, Newb......ooooviiiiiviin] covenifoene codfeveniidoeer wee i ] ceant N [
carpinioides, Lesq....... .. coeviiii]eveninnn P A [P R P cen ;. : % PP
serrulata fossilis, Newb.. .. .. .... voufieievana]venenn o] comenii]ovnenans cvnaenna]araruons PR DU PPN .
Amygdalus gracilis, Lesq.......cooovvieeieai]ovne coe] viives foeiiiin fovnivenn cvivineeinann FRPITOUNE PRT A
Andromeda delicatula, TuesQe. oo veivnnvee| o voven] covenidienies levee v vin ciideeenendd R Y P,
Antholithes 8p. .. ... oviiiiiiiiiiiiiiiiii e i i s e e s SR S D
amissus, Heer..........oiiiiiiien vu]veeaene foveninni]ieieniidiiiiiiis vie e X [ERRE FORTRON PR
Aralin acerifolic, LeSq...uuveeeeerens viiii]erennens]imvenens|incenini]orriiien veiies deviiiansd [PRSUN PPN ST
BT 2 7 T R S P N P
o S S e P P o Teaenofgeseiene x
ASPLONTles SP. ...\ U P P R U P PR TR I T PRPP
Azollophyllum primevum, Penho. ... oo oo ]ooen codiiiiiii e e o weresfen e
22 LR o T e [ P P EET R R T YN x o
angustifolia, Newb... . ....oooiiiiaenenii]iininniiiinn vondiviinnen o coiiie et PR PO P PN
heterodonta, Newb.. ... oot iemeeeii]orener feriii i coiiie e et < U ORI P
thacrophylla, Goepp . -... . ceiiiiiileer ceiifiineieni e e e X v oxeed] \..,...,.‘ ........
T 1 - e Y P eemeeea AU P
stevensont, Lesq...o.oo. ci n ol ee weeii]iernees e caaiee veie e e e ISP R,
Callistemor hyllum latwm, n................ TN P O A S X [ T T
Carex BP. .oeeeveeis cun vu ae R I Y P PR DAY O P
burrardiana, Penh....... .. ..o oo eieei]eeen S [P G D R ) b S
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Carex vancouvercnsis, Penh... ... .......... P R O X e
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Carpolithes Sp.............. e el N NSRS FUUUI S P P O P
L4
: seminulum, Heer. ... .. ... oo, [POR T PN X fawse eaafencncaca]iiennens
dentatus, Penh.... ....... ... )eeein. |oa AP IR S e e e RN P P
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Cupressoxylon 8P...covvvs wve verveerenriens]evrnniii]inennn. [ PRI [ PR e e b S PR
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COLUMBIA AND OTHER PARTS OF WESTERN CANADA—Continued.
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Cyperites haydenii, Lesq

paucinervis, Heer

Davallia tenuifolia, Sw........ . e
Diospyros alaskana ? Schimwp.... ............
Dombeyopsis islandica, Heer.. ...

Dryophyllum stanleyanum, Dn

Equisetumsp...... Ceieen e
arcticum, Heer. ....... ............
parlatorss, Sehimp.. .................
similkameenense, Dn........ ...

Fagus antipofi, Abich.. ................ ..
feronice, Ung ...... .

Fernstipes. ......... ....... e e

B T3 «
asarifolia? Btt................ e
astmingfolia, Lesq............. ... .
decandolleana, Heer

occidentalis? Heer... ..............
populing, Heer................0c0....
shastensis? Lesqe...... ..covvvnunne.
spectabilis? Luesque.oiriuinn s vunonn.
tiliefolia, Brongn..... ..............
ungers, Lesq. .... voveiiiiianenanan.
Gingkosp....coooes ol e

adiantoides (Ung.), Heer..............

digitata (Brongn.), Heer

Glyptostrobus

europeceus (Brongn, ),

Grass 86ed8. .. verieinereineneae i e
GreWit BP. vuvvvien cuiiineinieiiinen cuns
crenata (Ung.), Heer..................

Hedera maclurii, Heer

Urper Laramig, Lower FocENE orR LioNITE TRR-

Porcupine Creek,
ete.

Saskatchewan.

Cochrane.

Red Deer River.

Mackenzie River.

Edmonton.

. 5
& 4
EOE
= -
T, §
S . a
ﬁ =1
E] g
m @)




131

COLUMBIA AND OTHER PARTS OF WESTERN CANADA— Continucd.

TIARY. UprprER EOCENE. OLIGOCENE. LowgR MIOCENE.

5 Oligocene.
Q
Z
g ,_, ™ . = e = < =
b L5 .
5 3 8 & 2 = 2 g o = ~ 92 g
M 4 © 5 = | B~ = e g o Do = 2
A 3 5 | &= 5 &= g | e’ Sl ER g
> /M E g £ | % &) 2 © £ 2 S 2
K — ] 2 S | & — g = K g g g
8 3 = gj ] 3 ,g ] = 2 51 b
=) S = & i S M & # & M
—— ———— —— —‘q'fl-—— mma e
......... e P P P I S x R PSRN
- L}

e . B N S e e [ T PN [P D peeiies N
Ceevans TR Do S I . J [ T IR [ e R e .
e e FT N X e e e e A PO [ F Cees PR I PN ..
..... vl . - X [ T cvielThe . ..
......... [PTIR PR . U [P P S PN . ..
caetssonfean eoae |eeseaaan . - 4en sus 4 eeerua wres . Yoo seemans s avesan B R RN KRR AR
. . . FE T e .- PSPV PR PR PN . .. .

P P R e i NS TP X FR O [ [P D
S E e e O PO PR [ [ FO O P
[ X X N ARSI EFPTRUUIT P O e
L4
IESRIPTIPI P N TR et ceaaes e wmeans cefsdeieaeslinnminne x crereena N Cedenecefseaasaan
sraetiura|ren sieeafrece se Jiseseaan ee eaen X x X P PR PR I EEXE TN
FE Y E Y [ [P X ieees N PR vist even] enveen feanenn N PP B P N PR
FUUPN PO P S P PO i i PNOUTN U R X e X ..
[ P X e eeene v oeeenes B N S T T IR T R aloveevanafrovencanlonenans .
- B
B Y ERE R Sevieia]aser ar saen R IR RS LR R T R Ay I teve as jedaesenn P T
[T R PP P P X P EETLTETIE EECTETIS ENOUPIP B S P EEETTE R ERE TP
\ s oer e
[ e P T T S A e P Y
O eiaues N .. B I R N IR [ e TR TR e .
L Y PN IS O E SN e d R R P P PO eeifeeann . cens -
R R T T P BT T X i P S I A S | N N TR S AP
~
......... T S O P RSP RN x
. ‘\
F R P PO, R X X FCUUUIE PRSI PP X . X
N B IR vees ceee wn X eeees e teesaan seeinee Lape wasafaaneae sefee IR S REEE crsseen
D L T S S X X L. S PER AN X X X X -
N -
RN P [ O X et e PR S DA PP IR
x FE T e I T e e eeeaaene P JUP Y P RIS IR PN PR N
el N chees X R PR [P P PR N . N PP .




132

STRATIGRAPHICAL DISTRIBUTION OF TERTIARY PLANTS IN BRITISH

UrpEr Laramig, Lowgr EoceNE or LioNITE TER-

—— e .

Porcupine Creek,
ete.

Saskatchewan.

Cochrane.

g
. @
B

i Edmonton.

Hypnum columbianum, Penh. . ............

JUGANS 8P.c. oivviiiiiiiiies sie e aes
acwminata, A. Br .............. o
cinerea? L. ..oivoieivieneiiiaiannn.
erossii, Kn....oooooviin s vennnnn
leconteana, Lesq........oovevennnenn.
laurifolia, Kn.......... e Verees
nigella, Heer..... ....ooovciiinn ot
occidentalis, Newb....................
rhamnoides, Lesq.a.............ouL.
rugosa, Lesq..... . DT
schimperi, Lesq.......... . e

Larix johnseni, Schrodter................ ...

arachioides, Lesq. ... ... ........
borealis, Dn.........coovvvs vviininnn
Lemna seutata, Dn. ... ooooviiiiiiinnen..
Lygodium kaulfussii, Heer...................
Magnoltasp. ... ..couviireeiuionarae cuenass
nordenskioldii, Heer ............ R

Maianthemum grandifolium, Penh....... ....

Manicarid 8p.......cooovueins. Ceeeieiaaa .

Musophyllum complicatum, Lesq..............

Myric@ 8Pece v cveneeeteninonenenann P e

personata? Kn....... Ce s
Nelumbium sp ..o vnn.. e e

pygmeeum, Dn. ...... .. ool

saskafchuense, Dn ,.... .............
Neuropteris etvica, Dn. ..........ccoivinnnn.

Nordenskioldia borealis, Heer................

iidenpas

afevenen

casasnee
cernan

wesmeeos

CERN RN

Es

.

; H]
5 =
& Pj
E g
£ £
=] g
3] @)
X deen ene
X aieiees
........ X
X veveeens
b, S




133

COLUMBIA AND OTHER PARTS OP WESTERN CANADA-—Continued.

TIARY. Urrer EOCENE. OLIGOCENE. Lowgr MIOCENE.
5 Oligocene.
2

5 ~ : 5 i i ¢ .

> .-’g 8 . 8 B 15 ‘g 9] ] o @ .

-t 3 - = > 2 . - & e 8‘
= =4 4 s 8 e = | o = , i I B 3 ==

B & E < g =k 1 & gea 88 o | oM a 5 8

& - g =4 :‘gg by 3 g e o =

= |z | 3§ | % |E |z |FE L |B |2 |8 |% g

=i =] = =] = Q = it = S ]

& o M < & || o nE | & .M |5 ra = M
errarenlecnanie 3] e cnes X R e P B S IR TN DFPSPRN A (PPN PR P D
R T R P S PR YT I, Levneran Veeenane X rosiiens]| svancas] cvvaee Jesneiiailiiiiians

|
S Y % PUPPRUN IO R I P

PR R P EE R R R B T N IR R R R R N N I LR R I L T
[P AP DA P PO FUN P PP U P Y PN P RN
R R I R R DR A I T I R R I e PN PR R I B R I R LK

P
seseteans cesss see|venssean revesens]ronacece|ooacana P vesscsesfiviveven]oevanans ce veesn|vs seaen|uecranes
PO PO [ X |eeenn PO T N P RN FUUTRDN FUUURITS PP FOUUDUUNE
e N TR e vee eea X R R R X FE TR ] PR RDR PRSP ST eataee wans
sesevsesa|saosannas]|seansiaen]rteareont]| everonnliae vase|oevers ofienasenn ceeaecn]oradennafranonnn AR x Ceeeaaan
PR IR YT FE R cersarsesforienaa. Cevevane sessres |srveasaca|ncen psalsnavidon]osacrsec|rarsane Jaees s [eaes.enn
RS U PUDUUREN DIOINN S P N P DR O S P P N
P R LI L RN CE T ET TR Py N R L e o fecersacofameivanplovecreasfonoracesfrancien Joie e
.
evestsnea|ocessocas|earenens] eear a|eane sonloesancoentfoconne taleneevann P e Y N R R I TS
PP R UIIY PP PR [P S, P PURDI B T L Y PO e A DU

x SPUTUTUTE FUND PRSP RUUDTUTN VA FURRNTN R PSR SO RN PO I PO
R U S A P I e B KT T T P ERTTRRR PRTPRPP PR
ceneassses|- 8 sasso|rsesnesefsne scsefeseacren serassssals saswsclensavanc|oesaennes ...‘.4’..¢ evevessalesecasse Jees crvas|esoncons
eee Srasafeeensenen|vosssarafornesacasfoviacnsslecan.oas|seiarrenlovnens ev|ssenirad ,v-.an_..‘.--..... avsecsaon|resenns cesene

&
....... T T T T O R o X measenas|abonanen X veerases|reseiined]inns wan

I R R R I D R EE R R P N R I R L N LT ST EER RN cene sasfsacnensafian as v
S P PR, P o e I S D T

bt N

Chee . Ceesnnse 1eseeafeesacana|rennn PP IO cevnvesa|snenrear]tocicantrie sroen]ine vee Jeriiiaee] caescin
T N P O I R D P T I [Ty X N I e
eeeesus a3f seassacs|eceas so|avvecncrfoccarenn beee as Jrierennn cemaena X sesdsane|onseraan]|re o .oelrecnenanfin “es
X N P PPN PUDI PUCIPUIT SUDERPU PO PO
N N R N I e [P X [ P erlereiete e .,;.....‘........ R B TR R R PRI .

P PP R P IR N R P X X fupa eaafaiann P D PR
P EE TP I feveen [ P X Ceeeeee X N B P R PR AR cee
S S S O P, P P PR JRRP ORI | S PN

P U PN DI B N IETT T PUTURORIN IPOUSURY IR FETIY PR A P PP P ..
P PR A X B N B T EETET TN N DR B N wesesaan| senena .

-




134

STRATIGRAPHICAL DISTRIBUTION OF TERTIARY PLANTS IN BRITISH

UpreEr Laramig, Lower Eocene or LIGNITE TER-
o 5 g
«Q Q 1Y I
1 g : = g 4 2
° g . & . < pe
@ % . s .2 g RS [+
= < .- ] 3 S 8 a
‘B 3] B " < g b1 = ]
5. b= : [=] i 5] ] =
1] Ad > 5] g = B
& r . L] 2 ]
go 2 . @ < S g
& @ | N - = A S
_— e = Y ‘.
? .
NYSSTEIUIM SP. . ov ceen cvainrnninerneninna]onens Y R TR G N (AP DI R P PR Cevras
L ’ N &
Onoclea sensibilis, L. ...........o. oot Lo b S O veseonas]ecioanes b SN PO PN S U P
Osmunda heerit, Gaudin......... .. ........ P P P FURPIR MR J N [ I
maerophyla 0. BP. s o en wiii i [P N X FO O I N ET e
Paliurus 8p. cvooineviinnnnannn, Vewrasanansnfitionne |eoaanann LRt CETERTTRY CRRRRRY R PP CO R PR ETTE) EETRRER
colombi, Heer............ccoevn oue X e e P I S P EET .
Phragmites 8P.....ccceve vve crtecneranennas X evevaenn DR PO RN PP [ P N P
Phylliles SP oo ovvnverneeerananninienisnannn X N T T DY P EEEETTTR) FERPRTRRS AE
aroidcus, Heer, ............. R R [ O T P SN PO PP N P
cupantoides, Newb........... .. S R P P R e S o E
carneosus, Newb.........coooooiiiinnnlenn ouen e PR SO S O O O e
venosus, Newb..... .v.oovvinin. ouo . L PO PO S oo X P P, R
Picea columbiensis, Penh.....o.oovveviiiiei]ieeniiifierennnn R PRI SRR PPN OO PO SR
tranquillensts N, BP. vovviiiiiieeii i feecies [iian oue R 3 e A P P R RN
4
QUILChenenstE D 8P . ve vt ivveen wven foeneann N P P S S Y P IR TR
Pinussp ............. Vesssaseccsrmnse wrneosofusevssaatraneanana T S S B e R T © cenass
columbiana, Penh.. .. ... ... .. |oceoiii]eiian o N TR SR P R P eveeninn
lardyana, Heer...... ......... R DU veleereneen R LT et L P e R R ER PR
steenstrupiana, Heer..................0...... N P P N I S R P
trunculus, Dilo. .o oovvieiiianiineiia]ienennea]aees P e N T T P P
tulameenensis n. 8p.. ... S I P N e F N E O TR P
-y
Planera crenata, Newb...... ... ..cooovvnd| oo, T O e N X feee il
longifolia, Lesq........ cov vvevienes|oveeinii]iiinnens N R R DA O Ol
¥
Platants SPe.covveienraserneieenaesrannoass|osancocsl vovesnalecninmigdooesiotofoseanann]| canannalinsnnns X eeeenens
acerotdes, GOBPP.: .. vvviiitniiireareerfieasreealonaninns TR S SN PN I N P
haydenii, Newb . ... ............. E S PO L B P EX T TR TR PRUTN PR X
heterophyllus, Newb............ .. S O T T R I IEE TR T PR IR
nobilis, Newb..........ooovviiiiiins N LS5 PO IS S N D P PR
raynoldsii, Newb. ....co..covivnn. .. . X e wens T R eveaaren
Podocarpites tyrrellit, Dn. ......... ..o cleee ceiifeeneen W IR S O P
b
Popultt8 BD. e ovvivrenviiraierenannenan canese|onaneenifoaaaen RO Y NN PPN P STy P
acerifolia, Newb.o........... ... X eeee sui]enenn SR DU DU DU R,




. 135

COLUMBIA AND OTHER PARTS OF WESTERN CANADA— Continued,

TIARY. UrrEr EOCENE. OLIGOCENE. Lowrr MIOCENE.
. g Oligocene.
>

I . )

53 . o R “* 2 . 5 e |

2 4 | 5 . 8§ = | 2Bl B £ o8 4

P Q 3 & > = . 3 g2 ] =2 0 A

5 e ] o g B 5 | f > R 88 = | BE

B = E g £ | % & il &) 8 ] C N

- 3 B ] & — § o g g
e QR - < — = &

E Q = =] 3 o <] . n_,g 5 &

& 3 A & S | 4 3 3| & .8 & & | Mo
- | g A - : [_ A
O X RN P P R RN (REORI PRV DD BRI

- " 4
T T N X T S T T FUF ARG 5 R S tevesrratacncocan
veses wmafravasanes T N N IS PR .. X rednvee| chajus, X Jeeeeanas « ereen essreen .
P I R IR PN R R B Y N B B I L TR S A R T B R
.
......... Y U R (RS QR T, x
P I wriealasia sea|ienvonns P PR R D B N R S B R T I LR R T BT valessasane cuunn ces
e eesraa]renrnnmen]| aneare Jees coee] waiaen lure cann X X beveemas 2 N P ..
. A
U Y IR IS PP R O U N R PSR (PR P PO e e ..
- -L

S O P FE T T O S P I e
............. B R B R R S LR R T E R g B Y D R
R e P P O e I B P L T T F T O T P Ce ieeiees
R N AR A, D L P ] o LT 7 CRUURUIY S .

\ -
TR e U AU D SRR IR corepan]einy i - [ P heraraes seeraaan
PP P P, e RN S P P T P ! O PR X
\]
PN PR RUT R N P X e S o .
B R P X S P PO P R P, X X P .
Ceenaiees S I I eeeiniaifosocnncefeainiane B T [ e aaaees
vesssrnea]oe saeaelieen sean b S I P carsarenfinde fee Janes s afiiaiien viee essfevecance sae ceunn

SN PN P ceee e X U P R PEFUD RN IR (D DI PRI RPN ie o as
[ TUUTI O P Jeerenens X X b3 O PPN X X b3
(AP P DN I IO IR I R PO R IS S S PP O S ..
T S I cev saun X Jeeeaaens imsseneedisvavase|ion sssd]arecernc]iane srefeciiiert irenenea
N PO U S TR B x PR Y Y D, X et S PO

B ] P b PP S X P P D S
S PR S PO PP [RAPPIEN PR PR PR PP,
------- PR L e I R RN R ] Ce s e s s eelrveaner ..,---vc;-.-u.-- FIrS ISP P IR ses sy Luee *aaa
R T T B I AP IR, feseaaan B T R B R N PR TR TR DI faa snseiaas
AP DUNPI P R R I RPN PO IR (RUPIPSUEY PRSI PRI RN P
trenr o uevegreaa]enaiaraalaenennas v semealens sevmfenananan versiaus wee slaaveeeiidicaaiana]anase voflevecronie caaane .o
R [ PO X X P P SN POt O P T
ee neesai|ivece veslirerinanlronasian X X X B R R EE T T T T ER RPN Cee saee X ee sases




136

STRATIGRAPHICAL DISTRIBUTION OF TERTTIARY PLANTS IN BRITISH

UrpER LARAMIE, Lower EocENE orR LieNiTE TEER-

Porcupine Creek,
ete.

Saskatchewan.

Cochrane.

Red Deer River.

Mackenzie River.

Edmonton.

Burrard Inlet.

Populus arctica, Heer...... .................
arctica latior, Heer.................
balsamoides, GOEPDP....vv <vvvennin.n.
cordata, Newb.,........ovviin oo
cordifolia, Newb ....................
cuneate, Newb....... ....
daphnogenoides? Ward................
genetriz, Newb .......... .. ......
hookerd, Heer..........ccvovv vunn..
tatior, A. Br. ... .. ... ..., ...

latior cordifolia, Heer... ........ ... )

mutabilis oblonga, Heer......... ...

webrascensis, Newb............. ....
nervosa, Newb.......................
obtrita, Dn.. ‘ ......................
polymorpha, Newb...................
richardsont, Heer....... ............
rotundifolia, Newb...................
spectosa, Ward................. . ..

subrotunda, Lesq........c.ccoveee ... .

ungert, Lesq.....cooeves civiiiienann
2addachs, Heer..... ........... .....
Potamogeton 8P........c.cv.os S emeerenseanes
verticillatus, Lesq.... ........ R
Prunus merriami, Kn........... ...........
Pae'udotsuga miocena, Penh..................
Pterds sitchensis, Heer............ .co.....
Plerospermiles 8P cov.vvrniivinenerarananass
spect;bilis, Heer.....oovveiiveaineanns
cupanioides (Newb.), Kn..............
PYru8 8Deeeiniisnt 4 ciiiiiiaaies san ea

QUETCUS BD . eiunei s vve aiineiiaai e

X

X ; Omineca River.




COLUMBIA AND OTHER PARTS OF WESTERN CANADA—Cuntinued.

137

TIARY.

UrpreEr EOCENE.

OLIGOCENE.

Lower MIOCENE.

] Finlay River.

Coal Brook.

Blackwater River.

PR X
RS PRI,

.e PEETI DI (PO
D EER TR I s e
ces PETERR Y PRI PR .
caofes on TR R
coalrirrescasalrreecrso]varecans|e

eafrenonae v
“em X

Oligocene.

]
i Quesnel,

X

Quilchena.

Coal Gully.

Similka-
meen River.

x

FR R N ET

casan . . X
e aean EREEE EEX]
beseaans B T .

X [ .
reseescalirenrons]enas e

PR RO . X

.

e X PR
e vecefaaans X
T TR TR T R e

seerecsale saes

P
[P P
x Cerenes

=2 ot 52 [ ::2 2

g0 |. & e e B g

i (f |3 0§ |E |3

= = 3 4 <

4 ﬁ &= 7] 3] M

X [ TR R DU IR PRI
........ P A I N N
B PPN NN e RN
........ ‘.....-.1 X PR N EEER R
Cheeea IS E P X ten eesecaan [N
[ N X vee X PR
. S I S . J crreann .
coasaes cvedanpafrenrieve sona vaelanes av frernaes .

P O IR T T TP . PP PR

X PPN D S N T

I T D, S . © seeafecianas .

veae Seenan Crees eaaasaa X cae eee
. -

B I O EE T L LR R v R
........ PR PR e vee feenannnn
..... N S E R T T T T T R BT
. ssessloceprnraforanns s wsrsenseleasesnan]es teaene

F [ P
........ Serteasse] erusene seneaneafraeaacniferesanan

. Jereereailearaniie iieain. e [

PR PO SN PR I O I ..

S e P Y

e vaen|uerrenen X iienaee b Crerens.
PR -X ceesessane [ .- .
........ epmeeeds X P FRT TR TR P
i rreecsestar e s e C e
J O B Y N PPN PO .
eeo svnfar adnedlrcscecee tanenve [ P IR .
....... esrssonsfenians R . e
PRI R A S TR I IEREEEEY PR
PP [P PIFIP [ N BT csaten
LRI --..‘blw-A carn s En e s . 4 s e . te e
P P N T feeeaees




138

STRATIGRAPHICAL DISTRIBUTION OF TERTIARY PLANTS IN BRITISH

UrperR LARAMIE, LOWER EocENE orR LieNITE TER-

Porcupine Creek,
ete.

Saskatchewan.

Cochrane.

Red Deer River.

i Mackenzie River.

Edmonton,

Quercus antiqua, Newb................. e
castaneopsis, Newb..... ............ .
consumilis, Newb.......... .........
dallii, Lesq...................
dentont, Lesq ............... e
ellisiana, Lesq........ .... .........
laurifolia? Newb...... .............

pscudocastanea *Goepp........ ... ...

Rhamnacinium porcupini , Penh..... .. .
triseriatvm, Penh................. ...
Rhamnites concinnus, Newb................,

Rhumnus 8Pee. .. covveiiiiiien cineennann..

elegans, Newb..................... .. .

eridant, Ung. .... ........ e
gaudini, Heer,.................. ...
quilchenensis n. 8P.....oovvvininns ..
Rhus rosefolia? Lesq.. ..o cuoiiiininnnennn.
Sabalites. .....oovvvi it e
campbellis (Newb.), Kn......... ....
Salix integra, GoePP....cvveve crr vevinn..
kamloopsiana, Dn....................
laramiana, Dn.. ... ...l
orbicwlaris n. 8P... ... iiiuia. .. e
perplexa, Kn.................. e
racana, Heer....,.... ..............
tulamecnensis 1L 8P vt ot eeviuiaan..
variand, GOBPP. . «c.ieviiiians cnnn
Saptrdus sp........ oot i e
affinis, Newb. ... ............ .. .
Sussafras spe... ..., e een eees
burpeana, Dn.............. ... ...

selwynii Dn ................ .

. &

e 14

2 2

Sl B

E g

& g

B =

=] <]

M o

X feeeennns
....... Jevrennns

X feevennnn

X feeeriian

X |eee aees
.............. .




189

COLUMBIA AND OTHER PARTS OF WESTERN CANADA—Continued.

TIARY. UrPErR EOCENE. OLIGOCENE. Lowgr MIOCENE.

Oligocene.

Aver.

' 'l‘ - &’ £ »

Flad ik
g | B | B
c"g k
—r >

Finlay River.
Coal Brook.
: Blackwater Ri
Quilchena.
Horsefly
River.
I Coal Gully.
Lake.
Tranquille
River.
Kamloops.

a 0 =N
17} = g
g , Z
& wz .M - | @
Tl o B
’ + e
Y R S R I T I e I R R R R R O P S L N R R Y AR EE Y EERE R
k) N .
T B R S PR TS PPN X [ E R e P R L L EEE T PR LR N EEERRE R TN AERRE RS
- , ) - ‘
F Y R i L I X R I PO B L s LN T oo I B B L
I .
.
T RN LR I P FE TR IS ST EEL R LR PR P S X Ve au ea| senene fraeena
S P T e S T T TS PRy L R Y FR I D EEEE R R R EEEER PN
O T P [P T I R B T R T B B ] ERE RS B
D P P I o O B R P L S T X A N T
il -
i
J N Y TN X F e T B T R T R B R R R R
cof \ N
4 “ ’
eo seersn|savernanelorsnercselecaaceas]|rnerinns]aane oo R R L L TR I R T I R R PR ECR R R T EERERR R
A :

B R T T L R C R T T B O O B F IR R R R R B R A R R ]
B 5

L. -

X e esan

P F R R P R R Rt LR R R R T LR TR RS PR PR PRSI PR L SEERENE Y R

P Y T (NP X. P P P T LTINS S PR EE IR PR PP ER R
. .
T O Y P b X FE T N S B I T T ET T
* .o
Ceres wes x e e I B e L Y B D R R K EE Rl EE R R
[} .
o T T [ S U [P I . A T T T N R T e B B R I
. .
B
P TR TR FE I R e PR ST T LY PR PP TRy aeinees @ eesen|eeecian |resaanne
¢ . %
vy e N o1y
B T T e T I P N L R E T S T N B B R R R
can v ssa| sece sec|ras weve]iiniaaan X P B R L R T R T B R R N AR R R
ceegs sas]eae sevecdrerriateliioennrn]oce seea|eranonnalon waceile ssvevqffe Brseajreccanngfrecetve [os sevenftrernen-lomsauean
J N T T R D B E R S B F X L LEE R P RRRY PR X P E R RPN
AR
T 1 I S e S IO B R P L AT EERER RPN PR EERRRE R R EERRRE

P I T S B T T I S R R R R R R R A R R R




140

STRATIGRAPHICAL DISTRIBUTION OF TERTIARY PLANTS IN BRITISH
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COLUMBIA AND OTHER PARTS OF WESTERN CANADA—Continued.
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STRATIGRAPHICAL DISTRIBUTION OF TERTIARY PLANTS IN BRITISH
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COLUMBIA AND OTHER PARTS OF WESTERN CANADA—Concluded.
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The general conclusions thus reached as to the age of the plant-bearing beds of DBritish
Columbia are, in the main, in accord with views already expressed by Sir William Dawson,
who observed that the plants of the Similkameen valley were Miocene, or possibly Oligocene 1.
The more northern localities, such as Coal brook atthe North Thompson Indian reserve, the
Omineca, Finlay and Blackwater rivers, he did not discuss at all. It would thus appear,
go far as plant remains are concerned, that the main body ot Tertiary deposits in
British Columbia must be Oligocene or nearly so, butit will be well to ascertain what evidence,
if any, is to be derived from animal remains, especially those of fish.

Lambe? has recently contributed an important paper upon this subject, in which
he not only reviews the conclusions of Cope, derived from a study of Amyzon brevipinne,
Cope, but brings forward new evidence to show that this same, as well as another species,
occurs in the Tertiary beds of the Horsefly river.

In 1894, Cope pointed out? the occurrence of Amyzon brevipinne in the Tertiary of Col-
orado, but was ut that time unable to determine whether or not they were of the Eocene or
Miocene series. The subsequent discovery of the same species in the Tertiary area of British
Columbia enabled him to correlate the Colorado and Nevada beds with those of the Similka-
meen in Canada. It was largely due to this correlation that Dr. G. M. Dawson was led to
consider the whole Tertiary formation of southern British Columbia as probably of Oligocene
(Upper Eocene) age.

More recently, Lambe has been able to recognize not only 4. brevipinne, but also A.
commune, Cope, in the Tertiary beds of the Horsefly river. The occurrence of this fish
offers verystrong evidence as to the Oligocene age of those deposits.

A comparison of the localities in which Amyzon bas been found, with the age of such
beds as determined by plant remains, will show what correspondence there may be.

AMYZON. PraNTs.
Oligocene Eocene Oligocene . Oligocene

Upper Probably Upper O!igoee;)e Lower

Eocene. Upper. Hocene ¢ jroper. Miocene ?
Tulameen river........ et X x
Tranguilleriver ..... (.ooviiiiies vir evaiinn X X
Ramloops ... ciouiiiirisiniineniiiennee cnenearen . ¥
Horsefly river . ........c coviiie vh ceennnnn X X
QueBnel... ... c.iiiiiiiiet ciiiiieeren v x

From this presentation it will appear that the evidence derived from the plants and from
Amyzon is substantially in accord, and the conclusion may therefore be reached that the
horizous indicated by the floras are in the main correct and of Oligocene age.

1 Trans. R.S.C., VIII, 1890, iv, 75.

2 Ibid, N.S., XTI, 1906, iv, 151-156.

3 The Vertebrata of the Tertiary formations of the West.
4 Kamloops Map Sheet, Geol. Surv. Can., 1877-78, 76.

U. 8. Geol. Surv. Terr., 1884, XXXV,
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In leaving this part of our subjest it may be remarked that whatever error there may be,
arising from the methods involved, or from a possible confusion of strata, the general tendency
has been to place Stump lake, the Tranquille river and Kamloops in a somewhat too high
horizon : and it may eventually be found that these should be placed in the same horizon
as Tulameen river, and Kettle river. This error, if any, is slight, and does not materially
alter the general conclusion.

COMBUSTION OF LIGNITE BEDS.

An important feature of the lignite beds throughout the entire area of the Bad Lands
of Dakota, Montana and Saskatchewan, as well as in the Mackenzie River area and various
parts of British Columbia, is presented by their combustion. This phenomenon was observed
in 1848 by Sir John Richardson on the occasion of his Arctic Searching Expeditionl, who
refers to the fact that « The smoke, with flame visible at night, has been present in some part
or other of the formation ever’since,” referring in this way to the statement of Mackenzie
who is said to have observed these fires in 1785, and whose account of them was probably
the first record of their occurrence. The phenomenon was first observed at Bear river, and
Richardson was able to note the same combustion of bituminous shales in latitude 70° 19" N
He comments upon the frequent occurrence of indurated clays and biscuit porcelain caused
by the action of such fires upon superimposed strata.

More recently various exploring expeditions have taken cognizance of the destruction
of the lignite upon a gigantic scale. Thus the expedition under Dr. F. V. Hayden? contains
very full accounts by himself and his associates of the physical features of the country as
determined by metamorphosis of clay and sandstone deposits with subsequent erosion of the
softer parts.

Lewis and Clarke® commented upon the occurrence of large quantities of pumice on the
Missouri river, about fifty miles above the Heart river ¢ which had every appearance of having
been at some time on fire”. They had previously observed the occurrence of *burnt hills”
about half way between the mouths of the Tongue and Powder rivers on the Yellowstone,
at which point the Powder River region of matamorphism begins.

A scientific explanation of the origin of these fires does not seem to have been attempted
until 1873. Mr. J. A. Allen! who was attached to the Northern Pacific Railroad Expedition
under General Stanley as zoologist had an opportunity to inquire more closely into all the
" related conditions.

A fuarther study of the same phenomenon as developed in Canada was made in 1878-74
by Dr. G. M. Dawson and published in 1876 in connexion with the Report of the British
North American Boundary Commission?. The report takes cognizance of the conclusions
previously reached by Mr. Allen, but a different interpretation is placed upon the active causes.
In view of the divergence of opinion expressed by these two observers, and particularly in
the light of evidence which has recently become available$, it seems desirable to review the

1 Arctic Searching Expedition, London, 1851, pp. 189, 191, 271, 195,

2 Genl. Rept., Explor. Missouri and Yellowstone, 1869, p. 56, etc.

3 Lewis and Clarke, Explor. Exped. Vol. I1. pp. 173, 393.

4 2 Meta&n\cf)liph]lgn‘; Pzrfsduced by the burning of Lignite beds in Dakota and Montana Territories, Proc. Bos.. Soc. Nat. Hist.,
7

5 Report on the Geeology and Resources of the Region in the vicinity of the Forty-ninth Parallel, Montreal, 1875.

6 6&1 g%aziliggBeach. Science, N. 8. XXITI, 1905, 794-796 : Pop. Sci. M. LXX. 1307, 557-564.
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salient features of the data in order to ascertain, if possible, (1) the probable causes. of such
fires: and (2) the probable connexion between conflagrations of this kind and certain meta-
morphosed, plant-bearing rocks of Tertiary age, to be met with in various parts of British
Columbia, as well as in the eastern lignite area.

The Bad Lands of the Upper Missouri and its tributaries owe their very remarkable,
character and extremely interesting features to the presence of highly metamorphosed clays
and sands, accompanied by pumiceous and lava-like materials, undistinguishable in character
from true voleanic products, but oceurring over an extensive area, remote irom any region of
true volcanic action. This metamorphosis is solely the result of the burning out of beds of
lignite co-extensive with the Bad Lands of the Lignite Tertiary.

This formation extends, in the United States, from near the 100th to about the 108th
meridian, and from the 43d to beyond the 49th parallel, or over an area of about 500 miles
in an east and west direction, and more than 30 miles north and south. Its southern border
is quite irregular, being broken into by the ‘Black hills, between which and the Big Horn
mountains it extends southward as far as the 43d parallel. An outlying district west of the
main chain of the Rocky mountains, on the Gros Ventres fork of the Snake river, isalso
referred to. At the time of these observations, although the extension of the Lignite Tertiary
into the valleys of the Saskatchewan and Mackenzie rivers was well known, there were no
data at hand which would permit of tracing the phenomena of metamorphism much to the
northward of the Missouri river. But the results reached by Dawson! would seem to indicate
that to the 185,500 square miles of territory in the United States, there must be added at
least 53,000 square miles for Canada, making a total of 238,600 square miles occupied by the
Lignite Tertiary formation. Within this area the lignite occurs in beds from a few inches to
eighteen feet in thickness, and the quality varies from a mere carbonaceous shale to a texture
8o compact and dense as to present the general appearance of cannel coal.

The lignite seams are overlaid by beds of sand or clay containing recognizable remains
of plants, often in a very beautiful state of preservation, and some of these have been
accurately figured by Sir John Richardson in his report for 1851. There are also alternating
metamorphosed beds of greyish cinders, pumiceous matter, clinkers and indurated clay of a
bright brick red colour, varying in thickness from a few feet to twenty or more. The yield-
ing nature of the horizontal strata has permitted the material to be excavated by streams,
and the entire country is traversed by deep channels and numerous gullies, varying in depth
from one hundred to three or four hundred feet, and so extensive that only narrow ridges and
isolated buttes, with their naked and almost vertical slopes, are left to indicate the former
general level. Dawson observes that?; “in no part of the world does the destruction of
mineral fuels seem to have occurred on so vast a scale as in the central plateau of this conti-
nent. The appearances produced by this action were found in almost all localities in which
lignite occurred”; and from the data given by both Allen and Dawson the metamorphosed
area would seem to embrace no less than 8,000 square miles. The alteration extends much
farther above the position of the lignite beds than below it. The layers immediately above
the lignite are frequently altered to hard, jaspery or porcelain-like rock breaking with a
conchoidal fracture, and in this substance impressions of stems and leaves of plants are some-
tines recognizable.

1 Brit. N. A. Bound. Comm., p. 152
2 Brit. N.A. Bound. Comm., p. 164.
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From the evidence thus at hand it would seem that so far as the eastern lignite area is
concerned the metamorphosis has been determined entirely by the combustion of lignite, and
no doubt the same explanation holds true to some extent of those in British Columbia, although
to this there has been added the effect of volcanic action.

In endeavouring to account for the fires which produced these results Allen! considers
that more than one cause may have been operative, and he recalls well known instances
of beds which had been ignited by the burning of prairie grass by Indians, in some cases
the fires lasting for several years,in others until they were extinguished by the rising river.
Dawson? similarly refers to the fires of Indians or traders’ camps, as well as to prairie fires
as the known cause in some instances. With respect to the latter, he points out that even
when burning over very scantily grassed areas there is sufficient heat to ignite the bois de
vaches, or dried Buffalo excrement, with which the surface is strewn —a much less combusti-
ble fuel ; and he considers this a wholly satisfactory explanation.

Allen, on the other hand, attaches importance to the theory of spontaneous combustion
originally suggested by Nicollet3, supposed to be due to the percolation of atmospheric waters
upon beds of pyrite which in their decomposition generated sufficient heat to fire the lignite.
In opposition to this view Dawson points out that this is not properly spontaneous combus-
tion, and that while the ignition of bituminous beds is well known to be due to the oxidation
of pyrites, this can hardly be applied to the lignitebeds, which a chemical analysis shows to
be almost entirely devoid of that mineral. Dawson has also cited instances of lignite beds
burned at the outcrop only?, a fact which may be interpreted to mean that the fire had been
extinguished before making great headway, or that the absence of oxygen in the interior of
the beds had prevented its extension in that direction. But Allen, on the other hand, shows
conclusively? that the fire very generally extended throughout the entire bed and generated
large quantities of explosive gases which developed great pressure. This is evident from the
occurrence of numerous volcanic chimneys which reproduce in miniature all the features of
active volecanoes, but have their origin in the lignite beds.

There is a manifest want of agreement in the interpretation of all the observed facts. It
is quite clear that the lignite does burn independently of fresh supplies of oxygen, and that
it must be capable of ignition otherwise than through the agency of man or prairie fires. It
is equally clear that there is not sufficient pyrite present to cause such a conflagration by its
oxidation. Some other cause must be sought.

Allen expresses the opinion that the peculiar metamorphosis exhibited by the lignite
beds has extended back to a very remote period$, and that its beginning must have been
anterior to the close of the drift period, (Op. cit.), and prior to the terrace epoch. His reason
for this opinion is based upon the fact that igneous material in a water-worn state occurs in
the drift which covers the general surface of the country, often many miles from the nearest
seat of metamorphic action, as well as in the terraces that border the larger streams.

1 Proc. Bost. Soc. Nat, Hist., 261.

2 Brit. N.A. Bound. Comm.

3 Rep. Hydrogr. Basin Upper Missouri, p. 140.
4 Brit. N.A. Bound. Comm., p. 165, pl. IV, f. 1
5 Proc. Bost. Soc. Nat. Hist., p. 249.

6 Proc. Bost. Soc. Nat. Hist.



148

The occurrence of fires in the lignite beds is a phenomenon by no means peculiar to
them, since there is abundant evidence of other conflagrations as early as the Cretaceous, and
extending thence down to the present time, and well within the knowledge of those now
living. The origin of such fires has been traced to a well defined cause which throws a
great deal of light upon the combustion of the lignite beds, and may possibly serve as an
adequate explanation.

In 1905, Penhallow! gave a detailed account of a conflagration upon a beach at Kittery
point, Maine, which, according to the evidence, was due to the spontaneous combustion of
gases originating in the decomposition of organic debris, chiefly vegetable, buried in the
underlying sands. A further study of the circumstances surrounding the event, and of the
structure of the beach itself, confirmed the conclusions first reached, and permitted an expla-
nation of the probable origin of many obscure forest fires?2. The facts thus set forth have also
led to a satisfactory explanation of forest fires which have left their records in formations as
remote as the Cretaceous.

In 1905, Dr. Arthur Hollick directed attention to the presence of charred wood in the
Cretaceous deposits at Kreischerville, Staten island, New York, and drew the inference that
since man was not in existence at that time the fire must have been due to some natural
agency such as lightning3. This explanation, however, has not been regarded as satisfactory,
though it was adopted tentatively, because of the absence of positive testimony in any other
direction, and also because the occurrence of fires in widely separated localities of approxi-
mately the same geological age could not be accounted for through the medium of such an
agency. On a more recent occasiont he informs us that a careful study of the Kreischerville
deposits indicates very clearly that the original conditions of deposition must have been
strikingly similar to those described as existing at the Kittery Point beach, and he therefore
finds the explanation of the Kittery phenomenon to afford a whoily satisfactory solution of
the way in which fires originated in Cretaceous time.

Some years ago Dr. G. F. Matthew of St. John, New Brunswick, described a forest
fire which had spread over the surface of a bog about 2,000 years ago®. A careful considera-
tion of all the circumstances set forth in that account renders it highly probable that that fire
also had its origin in the spontaneous combustion of gases generated in the bog itself, these
gases taking fire as soon as they reached the surface and came into eontact with air.

Dr. Dawson has assigned as one of the possible causes of fires in the lignite beds the
‘“spontaneous combustion of the lignite when' undergoing decomposition at the outcrop®, but
as he overlooks the possible presence of combustible gases, and conceives such decomposition
to involve iron pyrites only, he rejects the explanation as highly improbable.

Lignite beds are precisely such deposits as would be associated with the presence of
sulphuretted hydrogen, the light carburetted hydrogen and phosphuretted hydrogen. How
long it would be possible for such gases to be stored in the strata where formed, or in those
adjacent thereto, is open to question, and does not materially affect the answer sought. But

1 Science, N.S., XXII, 1905, 794-796.

2 Pop. Sci. M., LXX, 1907, 557-564.

3 Proc. Nat. Sei. Ass’n, S.I. IX, 1905, 35-36.

4 Proc. 8. I. Ass'n, Arts and Sciences, I, 1906, 21.
5 Can. Rec. Sci., VIII, 1900, 213-218.

6 Brit. N. A. Bound. Comm., 1875, 168.
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known instances of their storage in marsh turf and in coal seams indicates that there should
be no difficulty in assuming their presence and continual accumulation in the lignite beds.
With the denudation of the general area, and the exposure of fresh bodies of lignite at various
times, possibly at intervals of a few years, or again with intervals of centuries, the escaping
gases would ignite and give rise to all the observed phenomena. While, therefore, it must
be conceded that some of these conflagratiors have undoubtedly had their origin in prairie
fires or through the agency of man, others, and possibly most of them, have been due to the
spontaneous ignition of escaping gases.

If, upon further investigation, this explanation is found to be satisfactory, it may also be
possible to apply it to those Tertiary beds in British Columbia and other western areas
where we find metamorphosed clays and standstones containing charred fragments of plants,
the majority of which are wholly unrecognizable. :

An application of these facts appears to be essential to a complete understanding of the
conditions under which the Tertiary beds of British Columbia appear today, since there is
reason to believe that the very remarkable changes in position, and the metamorphosis of the
materials of these strata, have been brought about by volcanic activity supplemented by com-
bustion of the lignite beds. How far one or the other of these causes has operated within
given areas it is at present impossible to say, but a solution of this question is essential to a
clear understanding of the sequence of strata and their floras, in a region where both the
Cretaceous and Tertiary formations have undergone a recmarkable readjustment incident to
the elevation of the Rocky Mountain chain, involving in some cases an apparent mixture of
the beds. The final explanation can be reached, in our opinion, only through an exact
stratigraphical study of the floras and the rocks in which they are held. It will be profita-
ble, however, to review some of the opinions already expressed, and the facts derived from
actual field work, as bearing upon this question.

In 1875, Dr. Selwyn made the following observations! ;—

“Thelocal development of volcanicrocks leavesthe question open as to whether they have
been removed by denudation, or to theirnever having extended over the entire region. The
Lignite Tertiary strata, however, which at present are assumed to have preceded the latest
of these volcanicoutbursts, occupy undefined but certainly extensive areas between Fort Geeorge
and McLeod lake, and probably continue thence to the valley of Nation river, with only such
interruptions as are the result, partially of the original uneveness of the surface upon which
they were laid down, and partly of the subsequent denuding agencies to which they have
been subjected, giving rise to outcroppings of the older rocks either as hills or ridges rising
above the general level of the country, or appearing as rocky bars or canyons in the deep cut
channels of rivers.”

In 1876 Dr. G. M. Dawson? states that, “ On the south side of Tsacha lake, there are
numerous fragments of shaly, Tertiary clays, some with obscure plant impressions, leading to
the inference that the basalts of the region were cut through in its bed.

“Underlying the basalts are deposits of arenaceous clays, volcanic mud and pumice,
together with diatomaceous clays, and in this formation there are grains of coniferous pollen.
There is thus an interlocking of ordinary sedimentary and voleanic Tertiary products.

1 Geol. Surv, Can., 1875-76, 71-72.
2 Gteol. Surv. Can., 1876-77. 75-80.
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“ Numerous volcanic flows are now represented by dikes, and in their neighbourhood the
beds are roughly brecciated. Many of these voleanic outerops were produced prior to the
glacial period.”

In the following year the same author made the following statement :—

“ Further and more detailed examinativn of the portion included in the Kamloops map
sheet still fails to afford the necessary palxontological data for any complete subdivision
of the Tertiary rocks. However, itis evident that the rocks collectively referred to as Tertiary
represent a very long period of time, with several changes of condition, and that there are
also probably one or more gaps, unrepresented so far as known by deposits of any kind.
These general facts are established chiefly by stratigraphical and other physical characteristics
and relations of the rocks, but they are borne out also, in a measure, by the slight evidence
to be obtained from fossils. These consist almost exclusively of plant and insect remains,
obtained from several localities, of which one of the most striking peculiarities is the diversity
of each collection from the others.”!

¢

GENERAL SUMMARY AND CONCLUSIONS.

From the evidence presented in the foregoing pages it is evident that the Tertiary forma-
tion of British Columbia, as at present known, cannot be regarded as more recent than Lower
Miocene, and that the greater portion of the beds is of Oligocene age. Upon this point
Sir William Dawson? has already observed that “some of the plants enumerated may be
Eocene, but the Similkameen flora is Lower Miocene or Oligocene. It is closely allied to the
Green River and Florissant floras which Lesquereux regards as Oligocene or Upper Eocene.”
Tt is further evident, however, that these beds are superimposed in part, perhaps for their
entire extent, upon older Tertiary strata which are of Lower Eocene or Fort Union age, and
which immediately overlie the Cretaceousstrata. These beds undoubtedly extended as far east
as Turtle mountain in Manitoba, but eventually the eastern sectionlying in Manitoba,Saskatche-
wan, Albertaand the more northern districts of the Mackenzie river,was separated from the west-
ern areas by the great uplift of the Rocky mountains which was brought about in Miocene time.
Whether there were any Miocene deposits to the eastward of the mountains does not appear from
theevidence at hand, butit is a fair presumption that the Oligocene was represented there as it
now is farther west. In such case thisformation must have been removed by the extensive
erosion to which the eastern areas have been subjected, or the beds are yet to be found in the
upper portions of those towering buttes which give such striking character to the region, and
in the base of which lignite beds are found.

It only remains to present a review of the general evidence upon which the position of
the earlier Tertiary beds is recognized as Upper Laramie, Fort Union or Lignite Tertiary.

Referrmg to the Central Plateau of Saskatchewan and Alberta Dr. G. M. Dawson
employs the following description : —

¢ The steppes of this great slope may be naturally divided into three groups-having
different ages and circumstances of deposition, and boldly marking three distinet prairie

1 Kamloops Map Sheet. Geol. Surv. Can., 1877-78, 112 B.
2 Trans. R.S.C., VIII, 1890, iv, 90.
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levels. To the most recent of these belong the two prairies which surround Lake Winnipeg
and the lakes of that group, including the marshy country to the west of Manitoba lake.
This forms the first prairie level. In the vicinity of the Red River settlement its composition
is of argillaceous marl, with a deficiency of sandy matter, and it is invariably stratified in
thin layers. Underlying this at various depths from the surface is a bed of stiff clay, which
forms the immediate margin of the river at many places. The upper layers of this deposit
contain leaves and fragments of wood and reeds, and the whole is undoubtedly a fresh-water
deposit, indicating a time when the Winnipeg group of lakes covered a much more extended
area than at present, the gradual deepening of the rocky channels through the eastern axis
having increased the drainage in modern times.”

He further remarks that thie lignites seem to prove the frequent elevation of parts
of the area above the surface of the water, and the general prevalence of plant remains in the
intervening sands and clays shows that at no time were land surfaces far distant. The
palaeontological resemblance of the beds with those of the typical Fort Union is exact. Their
lithological similarity, though less to be depended upon, is not less striking ; but the rocks of
the 49th parallel, when compared with the section of the Missouri river, appear to show a
general tendency of the beds, northward, to more carbonaceous matter. The lignites are
more generally found, are usually thicker, and almost always more compact and poorer than
those of the eastern extension of the Tertiary to the south. The identity of the rocks on the
Line, however, from Roche Percee westward to Wood mountain, with the eastern fresh-water
extension of the souther Lignite Tertiary, generally known as the Fort Union Tertiary, does
not admit of doubt, and to whatever horizon the one is finally adjusted, the other must follow.
He also shows that the Mollusca generally resemble those from the Fort Union of Missouri
and “fix with certainty the stratigraphical position of the beds.”

In showing that from the Souris river westward the Lignite Tertiary nearly always
occupies high ground, and frequently forms a well developed plateau resting on Cretaceous
clays, the same author expresses little doubt as to the identity of the beds of the 49th parallel
with those of the Judith River formation, which the ‘recent studies of Stanton and Hatcher!
have definitely located in the Montana group, immediately under the Pierre and Fox Hills
group, which in turn are overlaid by the Laramie.

Sir William Dawsonf upon whose work rests very largely our present knowledge of the
Lignite Tertiary flora of fanada and its stratigraphical relations, has shown that the plants
of the Porcupine Creek group are, for the most part, identical with those found by Ameri-
can geologists in the For{ Union series, and which have been described by Prof. Newberry
and Lesquereux. They|are similar to plants collected by Dr. Richardson in the lignite
series of the Mackenzie rjver, as described by Heer. They also approach very closely to the
go-called Miocene floras Jf Alaska and Greenland as described by Heer. - While on the one
hand there is a strong reemblance of the flora to the Miocene flora of Europe, on the other
hand, the association in|the lower beds of reptilian remains of a Mesozoic type, and the
association of a similar lora with Cretaceous marine animal remains 1n Dakota and Van-
couver suggests a Lower] Eocene age.

Our own studies haﬁe shown that Dawson’s conclusions were essentially correct From
the general evidence prqlsented it thus becomes possible to establish the relations of all the
Tertiary beds of western ICanada, so far as now studied, and this relation is'as follows :—

=
1 Geology and Palacontologf of the Judith River Beds, U. S. Geol..Surv., Bull. 257, 1905.
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Urper Laramig, Lower Eocene, Forr UnioN or LieNiTe TERTIARY.

Saskatchewan—

Souris river.
Porcupine creek.
Great valley.
Saskatchewan.

Alberta—
Calgary.
Cochrane.
Red Deer river, mouth of the Blindman river.
Edmonton.
N. W. Territories—
Mackenzie river.
British Columbia—

Burrard inlet.
Omineca river.
Finlay river.

Coal brook.
Blackwater river.

Or1goceNg, Urrer EoceNe 10 LowerR MI0CENE.

Quesnel. - Kettle river.
Quilchena, Tulameen.
Horsefly river. : Stump lake.
Coal gully. Tranquille river.
Similkameen river. Kamloops.

Nine-mile creek.
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borealis. .........coc it 17, 62, 132. .
Y« 22.
- Lemna scutats. .. ... ... ool oo 11, 62, 132,
Lygodium kaulfusii............... ... ... ... 62, 132.
neuroplerotdes ... ... .. i iu, 32.
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Magnolia nordenskioldiv. ... ......c..ccovuevn... 17, 62, 132.
] 19, 21, 62, 100, 121, 122, 132.
Mazanthemum grandifolivm .. ........ ... ..... 15, 63, 132,
pusillum. ... ... e e 63.
Marnicariasp.............. e e . 32, 68,132
Musophyllum complicatum ................. .... 21, 63, 101, 122, 132,
Myrica asplenifolia. ... ... ... cin. 45, .
CUSPIdAl®, ... .t i e e 19, 46.
(comptonia) cuspidata . .. ................ . 25,
(comptonia) matheroniona, ............... 45.
PAPERG . . ove v eee v i vt e 20, 45, 46. °
POTSONALE . . .o o ve en e iais baena s nee s 27, 63, 97, 118, 132.
TIGWI . e it e e 63.
8D e e e 22, 27, 63, 97, 118, 120, 132.
N
Nelumbium PYGMEBUM . .o ot it it aneaaaa s 19, 20, 27, 64, 99, 118, 119, 121, 132.
saskalchuense .............. ........ 15, 64, 132.
)« . 22, 64, 120, 121, 132,
Newropteris civicd ...... oo viiver vriennnnnnn 32, 64, 132.
Nordenskioldia borealis. ................. ...... 17, 28, 64, 110, 111, 132.
Nyssidium sp...... .. oo il 28, 64, 110, 134.
O
Onoclea semsibilis. ... ...... ... . cove vive o, 11, 27, 64, 97, 118, 119, 134,
Osmunda heerit.......... .. ... oo 65, 99, 121, 122, 134.
macrephylla . sp. ..... ... e 15, 65. 134.
regalis .. ........... ... e ovee. 19, 65,
Osmundites skidegatensis. ............... ...... 156.
OSEre@. .. oo it i e i 13.
P
Paliurus colombi. ... ..... .. v viiinnnes 11, 66, 134.
)+ PN 20, 66, 123, 134.
Phragmites sp... .. . ..viiii i iiien i 11, 19, 23, 24, 66, 97, 99, 112, 119, 121, 134,
Phyllites aceroides. ... ... .......ccocv viviliiu 66.
Aroidens .. ... ... i 134.
caparinotdes . ..... ... ... oiiel ... 11, 66.
COTTEOSUS « v v v v vt e cennae s vvnean 15, 66, 134.
cupantoides ............. ... ... ... 66,134,
) (2 11, 66, 134.
VEMOSUB . o - o v eves ve e veennecnnnvas 11, 67, 134,
Physagenia parlatorit..... ..........cc.oii.... 54.
Picea columbiensis. ... ............cc. iiuinn. 23, 67, 119, 134.
quilchemensis m.Sp.........c.oooveiviu .. 24, 67, 113, 134.
] 4 e 30.
tranquillensts I sp...... . ..ol it e, 67, 100, 115, 134.



Pinus arizonica. . ... ...ccov e i,
columbiana.... .............cou ... ..
lardyana. .............. ... . . iiieas
lopatime. . .. ... i e
PIGUAD < oo v et e e
SEroting .. ............

...........

........................

taed ... ..o o
Orreyana ... ...... ...oviivieienenans
trunculus .......... .

...........

tulameenensis I SP. . ...t

Planeracrenata.. .. .. ......... .. ..o iiiian.

longifolic.......... .......
Platanus ..............

...........
.......

haydenii......... . ... ..ol
hetevophyllus... .. ................ ....
nobilis ............. .0 Lo

arctica latior. ... ... ... .. iiiie i
balsamotdes ....... ... ... ien . v
COPAMMae v e v i et et i .
cordifolia. ... ... i
cuneate. ... ...
daphnogenoides .. ... ..................
QENEITIX o . vt v i i s
ROOkert. ... oo i e e
latior ... .. 0 e .
latior cordifolia. . ... ... ...........
mutabilis oblomga. ... ... ... .. ... .....
MEDrASCENCIS. . . .o o et
MEPVOSA v v v v et e e oann s
OBEPUED .o v e et e
polymorpha ... ... ... ... ... oo
richardsons .
rotundifolia
] R
s})eciosa ................
subrotum\ius
URGOTT « o oot v e vre et e e e
zaddachi
Potamogeton sp.......... ........

........

.........................

.............................

72.

23, 68, 119, 134.

25, 68, 69, 98, 113, 114, 134.
25.

79,

91, 25, 27, 29, 67, 97, 100, 101, 113, 115, 118
123, 134,

68, 69, 73, 98, 113, 114, 134.

72.

79.

21, 24-27, 30, 69-72, 97, 98, 100, 101, 113, 115~
118, 121, 123, 134.

73, 101, 123, 134,

27, 32, 73, 98, 118, 119, 134.

20, 21, 27, 30, 73, 98, 100, 101, 115, 118, 123, 134.

16, 17.

17, 18, 28, 74, 110, 111, 134,

11, 31, 74, 107, 134.

11, 74, 134.

9, 11, 13, 75, 134.

11, 13, 75, 134.

29, 28, 32, 73, 110, 120, 134.

75, 134.

11, 13, 15, 24, 25, 30, 75, 97, 98, 100, 112, 113, 115,
118, 134.

11, 15, 17, 18, 21, 22, 28, 31, 32, 76, 101, 106,
107, 110, 120, 136.

76, 136.

32, 76, 136.

21, 25, 76, 98, 101, 113, 123, 136.

13, 76, 80, 101, 123, 136.

15, 21, 30, 77, 100, 101, 116, 123, 136.

15, 19, 77, 121, 136.

11, 18, 25, 32, 77, 98, 106, 113-115, 136.

17, 18, 77, 136.

18, 21, 22, 27, 32, 77, 78, 98, 101, 118, 123, 136.

21, 78, 120, 123, 136.

25, 30, 78, 98, 100, 113, 114, 116, 136.

25, 31, 78, 98, 107, 113, 115, 136.

78, 136.

15, 19, 24, 25, 78, 99, 113, 115, 121, 136.

24, 78, 97, 112, 136.

11, 15, 17, 79, 136.

19, 52, 79, 99, 121, 136.

27, 28, 75, 98, 113, 118, 134.

31, 79, 107, 136.

32, 79, 106, 136.

15, 79, 136.

19, 21, 30, 76,79, 80, 99-101, 116, 121, 123, 136.

23, 80, 119, 136.



Potamogeton verticillatus. . .. ............... ,.... 21, 80,101, 123, 136.
Prunusmerriami ....... ..... e e 25, 80, 99, 113-115, 136.
Pseudotsuga miocena ............ e e 11, 27, 80, 118, 136.
Pteris sitchensis. . .. .. e veeu.... 18, 80, 136.
Pterospermites cupanioides. ... ... ...... wese... 81,186,

demtatus . ......... ... ... see.. 8L

] « PP 28, 81, 110, 136.

spectabilis ................... ... 17,81, 136,
Pyrus sp.......... e wevieeaen... . 81,108, 136.

Quercus antiqu. . . ... ... it e e ... 82,138
CASIANEOPEIS o\ oo v v e ennne . ... 25,82, 113-115, 138.
CONSTMANIS .\ oo it e i 25, 44, 82, 99, 113, 138.
dallic .. ... ... 20, 82, 123, 138.
denmtont ..., . .ot e e 32, 82, 138.
ellisiana . ..... .... e e e 15, 82, 138.
Jurcinervis.. .................. e e 52.
laurifolia. .. .... e e R 21, 83, 101, 123, 138.
olafsent .. ..... ... .. . i oia 17.
pseudocastanea, . ...................... 28,83, 110,111, 138 ,
B e i ve it it e e e 9, 11, 15, 19, 27, 28, 31, 81, 98, 107, 110, 118,
121, 136.

Rhamnacinium porcupinianum. . . ... ... ... ... 12,883,138
resertatim . .. .o v vur i e 12, 83, 138.
Rhamnites concinnus. . ... ...oovueiniieeinn a. 83, 138.
Rhamnus............. N s ov.., 83,84
alternotdess . . ....... .... ..... L., 84,
CONCUMMUS . ..o veve ene teenvene tiannnn 11.
Telegams ..., s PN [ 25, 84, 99, 113-115, 118, 138.
eridant ... o..iiiean . e e 30, 84, 100, 116, 138.
Gauding ..., ... e e 26, 84, 99, 113, 138.
quilchenensis n.sp......... .... e 25, 83, 84, 98, 99, 113, 118, 138.
- S 11, 25, 27, 28, 110, 113, 138.
Rbizomes ... ..... .. e e e 19, 99.
Rhus...... e e e e PR 32.
TOSEIOUIA . ..\ e i 32, 85, 106, 138.
Rhynchostegium knowltont. ... ............ ...... 58.
ROOtS. . ie e i e e e e 100, 101.

Sabal campbellis . ... ... ooouriiiii e 32. ‘
Sabalites. ... ..., ...... P, e 138.

campbelliz . ... ....... ... ... R, 85, 138.



Saliz integra. . . .
kamloopsiana
laramiana. ......... ...cooiiiie i,
orbicularis n, Sp... ........ ...
PErplerts. ... ..ot e e e
TUEOMG .o v et i e e
tulameenensis n.8p. . ... . ... .ol iiiiiiea.
varians

.............................

.................................

Sapindus affinis .... ..... ... ..o i i,
angustifolia. .... .. ... .. ...

......................
............................

....................................
.......................................
.....................................

........

brevifolia
burgessic . . . ..
canadensis
coutlsice
heervs

1
.............................

.............................
.............................
..........

.....................

Smilax franklint . ...
Sorbus. ..o i e
Sphenopteris blemstrandi
GUYOLETL oo vt it i
Sphenozamites oblanceolatus n. sp
rogersianus

.......................

.................
......

........................................

Symphorocarpophyllum albertum. ................
linneforme

Taxes. ... ...
Taxites olriki

...................

.................................

.......................

32, 85, 138.

30, 85, 110, 138.

12, 15, 85, 138.

25, 85, 86, 113, 138. .

26, 86, 99, 113-115, 138.

12, 17, 86, 138.

86, 123, 138.

26, 27, 30, 32, 85,
118, 138.

12, 87, 138.

87.

15, 22, 87, 120, 138.

12, 13, 87, 138,

9, 12, 87, 138.

25, 87, 114, 138.

12, 87, 140.

99,

16, 87, 88.

19, 99,

21, 26, 28, 30, 88,
123, 140.
22,30, 88, 100, 115, 116, 120,

12, 88, 140.

17, 18.

15, 31, 88, 107, 108, 140.

21,.26, 28, 30, 89, 90, 98-101, 114-116, 118
123, 140. o

12, 15, 17, 18, 21-23, 27, 30, 31, 89, 97, 100, 101,
107-109, 112, 116, 120, 123, 140.

12, 15, 25, 26, 28, 90, 98, 99, 114, 118, 140.

21, 26, 27, 30, 87, 99, 101, 114, 116, 118, 123, 140.

17.

32.

15, 90, 140.

15, 90, 140.

15, 90, 140.

90.

97, 99, 100.

12, 91, 140.

12, 91, 140.

12, 90, 140.

86, 98-100, 113, 114, 116,

98-101, 114-116, 118, 121

123, 140.

15.

9, 12, 18, 26, 91, 99, 114, 140.

12.

15, 19-28, 30, 91, 97-101, 111, 112, 114, 116-119,
121, 123, 140.

13, 91, 98, 118, 119, 140.
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Taxodium occidentale. ... .... .....ccovvve unn. 9,19, 13, 15, 19, 25, 26, 28-30, 91, 98-100, 109,
110, 114, 116, 118, 121, 140,
- 4 e e 28, 98.
Tamus BP. ... oo oot e e e 92, 140,
Thuya tnlerrupta. ..o oo i e e 12, 13, 24, 25, 26, 92, 97, 99, 106, 107, 109, 114,
120, 140.
] 12, 18, 22, 29.
Tilia malmgrent. ... ......... .oooen- A, 17.
Torrey califormica. ... ...... ..o vii i 88.
Trapa borealis. ... .......cciiiineienniiinen. .12, 92, 440.
microphylla. ... ......... ... ... ieeernn. 12, 93, 140.
Typhalatissima ... .......ccociiien ciiienennns. 21, 24, 26, 28, 30, 93, 97, 98, 100, 101, 112, 116
118, 123, 140.
) 2P 15, 93, 99, 140.

Ulmus americana . ........... ........ e 94.

Ulmus columbiensis............c.coo v nn, 23, 93, 119, 140.
MIRULE . . o eeees eiie oennennnnn .... 21, 28, 93, 94, 98, 101, 118, 123, 140.
newberryt. ... ... ..o e 94.
Precursor ...........o.c coeve.. vee «ov. 12,30, 95, 140.
Proto-Gmericana .. ................. e 23, 94, 119, 140.
Proto-racemosa .. ..... ... Cener e eees .. 23, 94,119, 140.
PUSHIUS v oot ve et rnins it 20, 94.
) TSP P e 21, 23, 24, 93, 101, 106, 119, 123, 140.
SPeciosd.. . . . . e e e e 24-26, 28, 93, 94, 97-99, 112, 114, 118, 140.
LENUINEIVIB, v .o ceviine emee e enans 95, 100, 116, 142.

Undeterminable material, ..... ..,... e 98.

Vaccinophyllum questum. . . ... ....... . ......... 19, 95, 121, 142.
Viburnum asperum, .. ... ovoiee ivnaninaeannennn 12, 15, 31, 95, 107, 108, 142.
calgartamum .......... ... .iieiees 12, 14, 95, 142.
demfoni ..........ciiiiiiiiiiie 30, 95, 100, 116, 142,
lakestio, oo e 95, 142,
lanceolatum .. ....................... 12, 96, 142.
nordenskioldii. ... ... .. . ... ... ... 17.
OVALUM N SPuvies veie e e 15, 96, 142,
OTYCOCCOUAES - . . o\ oo o 12, 14, 96, 142,
pubescens ... ... .0 Loiee ... co.. 12,96, 142,
saskatchuense .. ... e e ... 15,96, 142,
Vatis obrihi. .. oo e e e 28, 96, 98, 142.
rotundifolic . ..... ........ e 26,96, 99, 112, 114, 142

Widdringtonia helvetica......... ... ..o o0 58.



Xylomites borealis ............ccooviviinin ot

Zanthoxylum spirefolium.

Juglandium . ....... ... .00
SEYTALUM o v o o v s e e
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