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II.- On the Oretaceous ancl Tertiary Floras of British Columbia and the North- West 
Territory. By .T. W. DA wsoN, C.M.G., LL.D., F.R.S. 

(Presented 1\Iay 23, 1883.) 

I.-GENERAL NOTES. 

Collections of the Cretaceous fossil plants of Vancouver Island were made many years 
ago by Prof. Dana, when geologist to the United States Exploring Expedition under Com
mander Wilkes, and by Dr . .T ohn Entns, geologist of the Territory of Oregon. The collec
tions of Prof. Dana were noticed by him in the report of the Expedition, and those by Dr. 
Evans were described by Mr. Lesquereux in the American Journal of Science for 1859. 
Prof. Heer, of Zurich, afterwards examined specimens from British Columbia, and in a 
letter to Lesquereux, and also in his memoir, entitled, "Flora of Vancouver," desCTibed and 
figured some of them. These botanists had in their hands, however, plants from two dis
tinct horizons,-the Cretaceous coal measures of Vancouver Island, and Tertiary formations 
occurring at Bellingham Bay and elsewhere on the southern coast of the mainland of 
British Columbia; and as at that time such plants were not known to occur in the Creta
ceous elsewhere, it was natural that they should refer the whole to the Tertiary. 

In 1863 Dr. Newberry examined the collections of fossils made by the Boundary 
Commission in Vancouver Island, and ascertained the fact that the fossil flora of that island 
occurs in a formation characterized by marine Cretaceous animal Temains and described 
the plants then in his hands as Cretaceous. 

The labors of the Canadian Geological Survey since 1871 have enabled the ages of 
these beds and those of other parts of British Columbia to be more fully defined, and their 
distribution marked out. The details on these points are given in the reports of Dr. 
Selwyn, Mr. Richardson and Dr. G. M. Dawson for 1872 and following years. The animal 
fossils have also been repoTted on by the late Mr. Billings, and have been more fully 
described and figured by his successor, Mr. Whiteavcs. 

It is now certain that the beds containing the anthmcite of the Queen Charlotte 
Islands with which fossil plants are associated (Series C of the general section),* are Middle 
Cretaceous, probably very near the horizon of the Gault, and equivalent to the upper por
tion of the Shasta group of the Californian geologists. 'l'he beds of the Nanaimo and 
Comox basins of Vancouver Island are Upper Cretaceous, and equivalent to the Chico and 
Tejon groups of California and to the Upper ~cnonien or Danien of the J;'rench. In the 
northern part of Vancouver Island beds of upper N cocomian age occur. These have not 
yet been found to hold fossil plantl'i, hut it is possible that the plant-hearing formation of 
Bravrr Ilarbor is of this age. 

The Queen Charlotte Island beds contain, so far as known, a strictly Mesozoic flora of 
Cycads and Conifers, while the Vancouver Island beds abound in leaves and wood of exo-

* Soo comparative Table, infra. 
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genous and endogenous trees akin to those of the Tertiary. On the west coast a consi

derable gap appears to exist between the middle and urper Cretaceous, and on the 

east side of the Rocky Mountains, where the Cretaceous rt>~pears and occupies a great 

area, the middle part, the Niobnna group of the American geclogisis, is almost evm·ywhere 

of a strietly marine character and destitute of fossil plants. The mcent researches of Dr. 

Selwyn and Dr. G. M. Dawson haYe, however, shown that tovard the north, in the vicinity 

of Peace River, in the sediment deposited along the shore of the old Niobrara Sea, there 

are beds rich in fossili)lants helono-ino- to a fauna older thru. that of Nanaimo and inter-
o b 

mediate between it and that of the Dakota gToup furtheT sou.h, the fossil plants of which 

have been so well figmed and described by Lcsquereux.* In the Bow and Belly River 

rt>gion, beds of the Pierre group, or that next following thl Niobrara in ascending order, 

have also yielded a few fossil plants. 

In ouT WesteTn Territories these undoubkd Cretaceous beds are overlaid by a widely 

spread formation, holding lignite coal and fossil plants, which has been known in Canada 

as the Lignite Tertiary series, and in the United Stales as the Lara.mie and Fort Union 

groups. Its fossil plants, as they occur in the Mackenie River district, have been 

described by Hoer ; as they occur at the Souris River, theT have been described by the 

writer in the Reports of the Boundary Survey and the Geological Survey. The flora of 

these beds is undoubtedly distinct from that of the underlyi1-g Cretaceous and of later date; 

but the associated animal fossils have induced many geologsts to include the Laramie in 

the upper part of the Cretaceous, while the fossil plants areof so modern aspect that they 

have been held to be Miocene. 

The truth appears to be that they constitute a transit:on from the upper part of the 

Cretaceous to the Eoc<>ne, and that the analogies which have been sought to be established 

between them and Emopean Miocene deposits are altogeth•r fallacious, and based on the 

similarity of an American flora of em·ly Eocene date with me found in Emope at a later 

period. This question and the bearing of it on the so-caled Miocene of Greenland and 

other northem regions will be discussed in the sequel. 

Lastly, on the mainland of British Columbia there are tncient lake hasins of Tertiary 

and probably Mioct>ne age, which contain a still later flom, tssociateJ. with insect remains 

These beds lie below extensive volcanic accumulations in many places, and arc probably 

contemporaneous with the Truckee Mioccne of King. 

The whole of the specimens collected by the Geologbal Survey, and representino· a 

series of consecutive floras extending from the Lower Creta<cous to the Miocene, have b:en 

placed in my hands by Dr. Selwyn, and I have been cngased for some time in a careful 

study o~ them, now nearly complete.d, and some ~ortion of the results of which I propose 

to state m the present paper,-refernng more particularly t ,) the. plants included under the 

following geographical heads :-

1.-Cretaceous of the West Comt. 

In the Middle Cretaceous of the Queen Charlotte Islanls, the most characteristic plant 

·--------------- --
*Cretaceous :Flora; llayueu's Geological Survey of the Territories of ,bo Uniteu States. 
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Is C.!Jradeorarpus (Dioonites) ~olumbirtnus,* a species allied to the modern Dioon edule of 
Mexico, and also to species mown in Europe and other parts of America as W ealden or 
Lower Cretaceous. With the.e are associated coniferous woodH which indi('ah' the l:'xistpnce 
of several species of LreeH alied to Sequoia and to Tants. The somewhat limited ilora of 
thesl:' Middle Cretaceous cod-measures of the Queen Charlotte Islands was described by 
me in 1873, t and as no Huhequent additions have heen made to it, does not need to be 
further noticed here. 

A small collection madl by Dr. G. M. Dawson at Beaver Harbor, in the north end of 
Vancouver Island, and not mprohably of Middle Cretaceous age, though later than the 
anthracite of Queen Chm·lote lf<land, contains leaves of Sali.~buria or ginkgo, and also of 
the ~enus Neuropteris. 

A somewhat lar~er and norP varied collection, a.l~-;o made hy Dr. G. M. Dawson, comes 
from Baynes' Sound in VancmvPr Island, and occurs in beds overlaid by chamctcristic Cre
taceous marine shells. It rq>resents an Upper Cretaceous h01·izon, perhaps a little lower 
than that of the Nanaimo c>al-lield. It contains several species of ferns of the genera 
Trcniopteris and Ni/ssonia, an( oth~r charactPristic Mesozoic genera. Associated with these 
in the same specimens arc le~es of the modern genera, Sali:c, Populz~s, Betula, Ulmus, Ceano
thus, Magnolia and Sas.w{fras There are also leav"s of the curious genus Protoplq;/lum, 
found hy Lesquereux in theCretaceous of Nebraska, and conifers of the genera Salisburia 
and GI.!Jptostrobu.~. Bayncs' Snmd is in the Comox coal-basin of Vancouver Island, which, 
accordin~ to Mr. Richardso1's sections, is approximately on the same horizon with that 
of Nanaimo, on the same corut. t 

The .flora of anaimo anl of Protedion IHland in it~ vicinity, has heen collected by 
Mr. Richardson, and is pro'ed by the animal fossils associated with it to be of.-.Upper 
Cretaceous age. It holds spe:ies of ferns different from those of Baynes' Sound, and affords 
species of Taxodium, Sequoia md Sa/isburia, and leaves of a fan-palm (Sabal), and of exogenous 
trees of the genera Diospyros,Populus, Jug;lans, Quertus, and otht>I· modern types. There is 
also fossil exogenous wood nferable to some of the samE' genera. 

2.-~'re/{l('eous of the 1Vorth- West Territories. 

In the sandstones of thePine River and Peace River districts, not far from the base of 
the Rocky Mountains, and alout the latitude of 50°, there have been found, in addition to 
ferns and species of Sequoia md G/.IJPtostrobus, a species of C.!Jcndites, and leaves of JVIagnvlia, 
Ficus, Protophyllwn, Menispen:ites, Sali.c, Populus, Lauroph,IJ/lum, Dio.'pyros and Fagus. The 
specimens indicate a very lmnriant and varied ilora, such as might find suitable habitat 
on the northern shore of tle great warm-water Mediterranean, which, in the Middle 
Cretaceous, occupied the sp~ce between the Rocky Mountains and the high lands of 
Eastern America. Cretaceonf mollusks are associated with the plants, and one of them 
is identical with a species fomd in Queen Charlotte Islands. Coal is also associated with 

*Discovered by ::\Ir. James Rich:rdson, and described and)lgured by the writer. Report Geol. Survey, 1872-3, 
t Report of Geological Survey ofCanada. 
t Geological Survey:or Canada, lliu-77. 

Soc. IV, 1882, 3 
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these beds. Their horizon would appear to be Iiddle Cretaceous, and probably 1~ear ~0 
that of the marine Niobram group of the United ltates gE>ologists, which was deposlte~ m 
a vast Meditenanean Sea, whose northE>rn shOTe sems to be rE>presentE>d by the Peace ltlver 
beds. This gives great importance to these plant, which ftll up a portion of the gap pre
viously existing between the .flom of the Dakota ;roup and that of the Upper Cretaceous 

of Vancouver Island. 
A small collection made by Dr. G. M. Dawsm on the Susqua River, some distance to 

the west of the localities on the reace River,* hows, in a highly indurated black shale, 

leaves of a species of Pinus and of a lam·el. 
Further to the south, and at the eastern b:se of the Rocky Mountains, are the coal 

beds of the Bow and Belly River, which are Uppr Cretaceous, of the" Pierre group" age. 
The shales associated with these coals have as yetafforded few fossils. The most abundant 
is a species of Sequoia. Leaves of Dwonites, Cwplitheg, and obscure exogenous leaves also 

occur. 
3.-Laramie of the NorthWest Territories. 

Jhom the Laramie or Lignite TCTtiary series, 'verlying the more typical Cretaceous, and 
by some geologists rE>garded as itsl'lf Upper Cret.ceous, while rE>garded by others as Lower 
Eocene, a numbN of species of plants have hen obtaiu0d, all, so far as known, distinct 
from those of the Cretaceom; hE>ds above referred h. Many of them are identical with those 
des<"ribed by Jewberry and Lesqm'rPux from tle Fort Union beds of the United SLates, 
and by HeCT in his memoirs on the fossils of MclenziE> RiYer. 

Some of these, collected by Dr. G. M. Dawso on the 49th parallel, I described in the 
Report of his Survey. Others collected by Dr. &lwyn have been described in the Report 
of the Geological Survey (1R7fl-80.) A few othes were recently obtained, but have not yet 
been catalogued or described. H is proposed to ·atalogue all the species detm·mined up to 

this time in the sequel of this memoiT. 
The following table, prepared by Dr. G. }.1, Da.wson, will serve to show the a<res of 

0 

the several deposits so far as yet ascertained :-

* Roport Geological Survey of Canada, l!l7fl-80, p. 104 D. 



OF BRITISH ('QI,U~ffiiA AND THE NOR'l'TI-WRST. 

COMPARATIVE TJ.BLE OF CRETACEOUS ROCKS. 

I. 

England, 

&e. 

II. --~- III. 

N chra•kn. Rocky 
and M b souri Mountain 

Ril·cr. Region. 
40th parallel. 

Eoccne or Fort Union I.arnmie. 
latest and Judith 1500 to5000. 

Cretaceous. River Beds. 

Mrestricht N 5 F n· F rr· and Faxoc o .. ,•ox 11l ox 1ll. 
Bed~. 500. 1500 or more. 

lJan'iun. 

White 
Chalk. 

Chnlk 
Mar!. 

No. 4. Pierre. Pierre 
700. 250 to 300. 

No. 3. 
Niobrnrll
~-

Niobrarn. 
lOO to~. 

U ppcr No. 2. Ben ton- Ben ton. 
G rccnsand. 800. 200 to 150. 

Cenomnnia1t , 
Gault. :No.l. J)akota- Dakota. 

. 400. 200 to 300. 
(Sco note W-

llmer 

Plains b~:~cen 4911 r V. 
P,trallel and Peace River. 

, a~katchewan. 
(Boundary Commis <Smoky River 

sion Report) Section.) 

Souris Lignitic anc 
'Lignite Tertiary I 
generally. "and 6 
Bad Lands section. 

(Sec note •). 

Divi,ion r. Bac Snndstones l Upper 

l
L!tnds section, ttlsc and Sh11les 
at White Mud Riv- (W a pi t i 
er, 'l'hrcc Buttes 1 Riv. group) 
etc. Elbow of S 200 feet or 
Ra•k!tlchcwan,Qu' J more. 
Appcllc Valley 
Eyebrow Hill, etc. 

Pcmhina 1\ft. Se· 
ries. Divi•ion rl· ot 
Bad Lands section 
also on Lower Sou
ris, ARRinibo in c 
Qu' Ajlpcllo, Elbow 
of S. Saskatchewan 

Series B. & C. 
(Ilector) N. Saskat 
chewan, West tc 
Ft. Pitt N. slope 
Cyprc•s inns, etc. 

Li m c stones of 
Boync and Swan 
Rivers, marls of 
Thundc•r llill. Se-1 
rics below No. 4 on 
E. Branch Milk 
Ri vcr ,llcctor'f Se
ries D. ('/)on Battle 
River, Red Deer 
Ri vcr, Hand Hills, 
etc. 

Upper 
S h a.l e s. 
(Smoky 
Riv. group) 
350 feet. 

Lower 
Sandstone•. 
(Dunvcgun 
Group. 100 
ft. 
(See note tJ. 

I 
Lower 

5 Stlsklltchcwan at ~~alJso ~~ 
l Colc's Falls. (?) Group. 2ii0 

ft. or more. 

[ 

Hector's Series E. 
with !ignites ( '/ ; 
Red Deer It., N. 
and S. Saskatche
wan, etc. ('/) 

NeocontiCII.· ......................... , ...................................... . 

vr. 
British 

Columbiu. 

VII. 

(Interior.) 
(Coast.) 

Vancou\·er Island. 
Nanaimo. Comox. 

Snnclstones 3294 Upper Conglo-

1 

m crate ...... 320 
Upper Shales. 776 
Mi<ldlc Con-

Shales.- .. -960 glomerate ... 1100 

1

1\liddle Shnlcs 76 
Lower Conglo

merate ...... 900 
Lower Shnles-1000 

1326. Productive Coull\lcasures 739. 
(See note .. ). 

N cchaeeo So-) ries (?) 
Skecna.sand- .............. .. 
stones with 
impure coal. 
Suskwa lt. 

beds('/) 
Il tasyouco} heels, 10,000. 

Skeena vol-
canic series. · · · ·' · · · · · · · · ·' 
Porphyritc 
series.('/) 

Aucella be s Beds of For
of Tatlayoco, ward 'In I et, 
J a 0 k a ss J)_lt. Quatsino Sd., 
and Skagtt.l V !Ln con ve r 
7000 or rn!lrC. hlnnd. 
Por/>hyntc sc-1 

ries ?) 

Queen Chflrlotte 
Islands. 

A. Upper 
Shales and 
Sa.ndstones-. -1500 

B-Conglom-
crntcs ........ 2000 

C. Lower 
1 Shales and 

Sandstoncs ... 5000 
(Sec note Ut). 

D. Agglom-
erates ........ 3500 

E. Lower 
Su ndston's ... 1000 

19 

YITT. 

Cali
fornin. 

Tejon. 

Chi eo. 

Shasta. 

• On""/ ea sellllibilis, Duvallia temlifoli''• Tlwja intrrrupta,Sequ,oirt Lallg<rlorffii, PopullUJ Ric/urrtwmi, Plc<imiiU/ 11obili~, Rilicificd wood, 
etc. {See Report on 49th parallel.) 

•• , phmopteris elongata, Sabal iwwrialis, Ta:rodium emwtum, Torrei" densi!olia. Salix pacifica, Populus (several species) B<tula 
perantirrua, Quercus l'ictorire. Diospyros ~'ancourtN'nRiR, etc., ctc (See Report Cn,nn.din .. n Survey, 1872·3.) 

1 Ovmditra U11jiga, Gl11Ptostrob1U1 omdlliu>IM, l!'ic1U1 ma~·i,,us, Faous proto-nuci/era, Maonolia maonifica, Protophvllwn Leconteanwn, P. 
bo>·eale etc. (See Report of Geological Survey, 1879-80) ti Lc•quereux describes 130 species of plants of which 114are Angiospermous and arc of 55 genera. 

tU Ovcadroca>-pltB {Diounitr-s) Oolumbumm, O'u))f'CBBOXI/Wn, rnxo:rylon- {Sec Report of Geological Survey,l872-1l.) 
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It will be seen from the above table that in AmCl'ica the flora of the Lower Cretaceous 

or Neocomian retains the meagre ehamder of the Mesozoic age, cyen in its upper pal't; but 

in the Cenomanian a rich Angiospermous flora was introduced and continued throughout 

the remainder of the Cretaceous into the Tertiary. 

JI.-TIIE MIDDJ~E AND UPPER C'RETACEOUt-1 FT~ORA . 

For descriptions and figures of the plants of the Middle Cretaceous beds of the Queen 

Charlotte Islands, reference may be made to the Report of the Geological Survey of Canada 

for 1872-73. I would merely remark here that though regm·ded on the eYidence of animal 

fossils as Middle Cretaceous, their fossil plants show that they must be somewhat older than 

the Dakota Group of the United States geologists, and therefore approaching to LowC'r 

Cretaceous. On the ot?-er hand, the beds on the Pine and Peace Rivers, explored by Dr. 

Selwyn and Dr. G. J'v1. Dawson, would seem to be somewhat later than the Dakota Group, 

and near to the horizon of the Niobrara, in which period the greater part of the interior plain 

of North America was occupied with a warm-water sea, near the North -western margin of 

which the plants which abound in these beds must have flomished, and probably enjoyed 

as far north as 50' to 55', a mild and equable climate, which may haye become col<ler in the 

Upper Cretaceous period, but was again mild in the Laramie age. Both on account of the 

probahle diffel'ence in age, and the geographical separation of the fioms of the eastern base 

of the Rocky Mountains and of the Pacific Coast, it will be expedient to notice these 

sepamtely. The first represents the flora of the interior of North America in the Lower or 

Middle Senonian of European geologists. The second, that of the Pacific Coast in the 

Upper Senonian or Lower Danian of Europe. (See table supra.) 

I.-Eastern Side of Rocky Mountains, more especially in the vicinity of the Peace and Pine Rivers. 

1. AsPLENIUM NroBRARA, S. N. (Fig. 1.) 

Frond bipinnate, small and delicate, the pinnules elongate, crenulate and with rows of 

oblique linear prominences, probably representing the indusia, I have referred this prett 

little fem to Asplenium, on the evidence of the remains of fructification which it present:. 

The figure represents a single pinnulc enlarged about four times. The sr)e<'I.me1 
t . 

. ' · 1s con a1n 

considerable portions of fronds, but Imperfectly pn'served. 

Collected by Dr. Selwyn on the Peace River. 

2. CYCADITES UNJIGA.* S. N. (Figs. 2, 2a.) 

Midrih stTong, channeled, pinnae linear, one-nerved, acute, at angle of about 50, 

midrib. Ordinary pinnae about 3 centimetres lon<r; longest, 5 centimetres 
0

, . to the 
1 ffiOie. Near 

to C. Dicksoni, Heer, from the Upper Cretaceous of Greenland, but petiole st t . 
. ou er pmnae 

more acute and at more acute angle to petiole. ' 

Collerted by Dr. Selwyn at Pine River Forks, also at Table Mountain . 

containing Inoceramus altus ; also at Peace River, 25 miles above Dunveo·an ' In sandstone 
b ' 

*The Inclian name of lho reaco River. 



OF J3RirrrsH COLU~1BIA A D 'L'Im ORTH-Wl~ST. 21 

3. CARPOJ,ITHES HORRIDUS, S. N. (Figs. 3, 3a, 3h.) 
Fruit globose, 3 centimetres in diameter. Snrfacr polished and shining, with dense 

thin coaly outer coat, marked with crowded pores or dots, from which are given off in a 
mdiating manner numerous fiat linear processes 4 to 5 centimetres in length,and 3 millimetres 
wide, and minutely dentate at their edges. I can only conjPcture that this remarkable object 
is a compound fruit perhaps of some cycadaceous plant, coYered with bracts or rudimentary 
leaves. Figures 3a and 3b show the processes and pores magnified. 

Fig. 3bis represents a pinnularia-like plant found in the same bed with the last species; 
but whether connected with it in any way does not appear. 

Collected by Dr. Selwyn, Forks of the Pine R. 

4. GLYPTOSTROBUS GI~ACILLIMUS, Lcsquereux, Cret. Flora, p. 52, Pt. l. 
The matrix holding this species is coarse, so that the details are not very clear; but the 

study of a number of specimens leayes no doubt that they arc identical with the species 

above named from Nebraska. Though placed by Lcsqucrcux in Gl!Jploslrobu.~, hr remarks on 
its resemblance to Frenelia, and more especially to Frenelites Reidtii, of EUinghausen, from 

the Cretaceous of N eiderschaena. 
Collected by Dr. Selwyn at Forks of Pine R. 

5. SEQUOIA REICHENBACHII, Heer. 
This species is represented by a few branchlets from the Peace RiYer ; but further south 

it is found in great abundance in the roof of a coal worked on Belly Riyer. In ironstone 
concretions in neigh boring beds, branchlets of the same species occur, along with fossil wood 
of the type of that of Sequoia gigantea, but with more slender fibres and shorter medullary 
rays, and not improbably belonging to the present species. Along with it m·e shells of 

Inocermnus. 
Collected by Dr. Selwyn and Dr. G. M. Dawson. 

6. TORREIA DICKSONIOIDES S. N. (Fig. 4.) 
A few leafy branches, seen in the Peace River collections, which are near to '1'. Ditksonii 

as described by Heer from Greenland specimens; but the leaves are more decurrent on the 
stem, and more obtuse. They are also very thick, and transversely wrinkled. 

Collected at Pine R., by Dr. G. M. Dawson. 

7. FICUS MAXIMA, S. N. (Fig. 5.) 
Fragments of a large leaf, 8 centimetres broad and probably 24 in length, with rough 

surface and strongly marked veins; margin slightly crenate, narrowing abruptly to the 
petiole. Only the lower part of this interesting leaf is seen in the specimens collected. I 
refer it to Ficus because of thE' venation ; but this has also some resemblance to that of Juglans ; 

and more perfect specimens are required to give certainty to the reference above. 
Collected at Coal Brook, by Dr. G. M. Dawson. 

8. FAGUS PROTO- UCIFERA. S. N. (Fig. 6, 6a.) 
Leaf oval, of moderate size, pointed at base, veins straight, at angle of 35° to 40', margin 

entire'? Nut small, sharply mucronate, rounded triangulaT. This species is very near to the 
modern Fagus ferruginea, though the leaf is a little more acute at base, and may have been 
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entire, but this is not certain. The leaf of this species is noL unlike that of the other Creta
ceous beeches, as F. polyclada, Lesq., and F. ere/area, Newberry, and also resembles the F 

Antipo(t of Heer, from Sachelin Island on the coast of Siberia. This Sachelin flora is 

regarded by Heer as TcrtiaTy, but it has a very Cretaceous aspect. 
Collected at Peace River by Dr. Selwyn. 

9. LAUROPHYLLUM DEBILE, S. N. (Fig. 7, 7a.) 
Leaf elongate, oblong, 6 to 7 centimetres long, and 2.5 broad in middle, thin and 

delicate, with a slender midrib, obsolete alternate veins, at angle of 40' to 50°, and dense 
reticulation of fine veinlets (magnified in fig. 7a) ; maTgin l'ntire, base narrowing to petiole, 

apex not well seen, but probably acute. 
Collected by Dr. Se1wyn at Forks or Peace RiveT, and hy Dr. G. M. Dawson at east 

branch of Peace R. 

10. PROTEOIDES LONGUS, Heer. (Fig. 8.) 
Hecr, Kreide Flora, p. 10, Plate 31, Fig. 5. 
The venation of this leaf cannot be seen ; but it is not distinguishable from the species 

above named. 
Collected by Dr. Selwyn at Forks of Peace River, by Dr. G. M. Dawson, at east branch 

of the same. 

11. BETULA, Sp. 
In the collections from Peace River seyeral fragments with impressions of bark having 

markings similar to those of the bark of the white birch tree, were found. 

12. PoPULITES CYCLOPHYLLA, Heer. (Fig. 9.) 

Lesquereux, Cretaceous Flora, p. 59, plate IV. 
This poplar is so near to that above named, that bearing in mind the variability of the 

leaves of poplars, I do not think it well to separate it. Lesquereux's specimens are from 
the Dakota formation in Nebraska. 

Collected at Peace River by Dr. Selwyn. 

13. DrosPYROS NITIDA, S. N. (Fig. 10.) 
Closely allied to D. anceps, Lcsquereux, but more narrow and acute, with stouter 

midrib and veins at angle of 40° to 45°, and less curved. Lcsquereux's species seems to be 
different from that described by Ilcer in the Flora Hclvctica, under the same name. 

Lesquereux's specimens were from the Dakota Group. Those in the present collections 
were obtained by Dr. Selwyn and Dr. G. M. Dawson, in the canyon of Peace River .. 

14. MAGNOLIA TENUIFOJ,IA, Lesqr. 
Lesquereux, Cretaceous Flom, Page 92, Pl. XXI. 
Lesquereux's specimens were from the Dakota Group. Those in the present collections 

were collected by Dr. Selwyn and Dr. G. M. Dawson, at Coal Brook and Peace River. 

15. MAGNOLIA MAGNIFICA, S. N. (Fig. 11.) 

Leaf large, 20 centimetres or more in length. Greatest breadth, less than one half th 
length. Margin entire, midrib strong, in large specimens becoming broad near base -u . e 

• V e1ns 
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at angle of about 60°., delicate, 1lcxuous, netting and branching toward margin. Base 
gradually narrowing to a wide and at first bordered petiol<'. Apex not seen. The smaller 
specimens of this leaf are not unlike those of the modern lli. acuminata. Some of the leaves 
are, however, twice as large as that figured, and with the angle of venation rather less 
acute. 

Collected by Dr. G. M. Dawson at Coal Brook. 

16. MENISPERMITES RENIFORMIS, S. N. (Fig. 12.) 
Leaf broad, reniform, 11 centimetres broad and 7 centimetres in length, margins 

undulate. Five veined, hut with two accessory veins, making 7 in all. This is a very 
remarkable leaf, but of somewhat uncertain affi.nitic::;. 

Collected by Dr. G. M. Dawson at Coal Brook. 

17. PROTOPIIYLLU.\f LECOJ. TEA UM '? 
Lesquereux, Cretac<'ous Flora, p. 103, pl. XVII. 
This leaf is very imperfect, but approaches nearly in its venation to the 1:5pedes named. 
Collected by Dr. Selwyn at Peace River. 

18. PIWTOPIIYLI ... UM BOREALE, R. N. (Fig. 13.) 
Leaf very large, rounded at base, which extends 2 to 5 centimetres beyond the attachment 

of the petiole. Venation based on three main ribs, springing from the midrib near its base, 
and which are connected with each other by veins ang;ling upward. The lateral veins give 
off regular seeondary veins toward the margin. The portion .figured is the basal part of a 
large leaf, which some fragments show to have been six inches or more in its g-reatest 
diameter. 

Collected by Dr. Selwyn at Peace Ri,rer. 

19. PROTOPHYLT;UM RUGOSUM. 
Lesquereu:x:, Cretaceous Flora, p. 105, pl. XVII. 
A leaf not very well preserved, but so far as can be seen not distinguishable from that 

above named, which is from the Dakota. Group. 
Collected by~Dr. G. M. Dawson at Coal Brook. 

Additional Inland Species. 

20. PINus SusQUAENsrs, S. N. (Pl. Ill., Fig. 37.) 
Leaves, long linear, about 3 inches in length, and 8 or more in breadth, replaced by a 

micaceous mineral in hard black slaty rock. 

21. LAURUS CRASSINERVIS, S. N. 
A narrow lanceolate leaf, resembling L. Nebrm:censis of Lcsquereux, but more parallel

sided and with very strong channelled midrib, having transverse wrinkles. No trace of liner 

venation. 
Both of the above species are from the deposit in Susqua River already referred to, and 

believed to be of Cretaceous age. 



24 
J. W. DAWSO~ ON CRETACEOUS AND TEHTIA:RY FLO:RAS 

22. DIOONITES BOREALIS. s. N. (Pl. Ill., Fig. 37) 
Petiole thivk, longitudinally striate. Leaflets16 millimetres wide, parallel-sided, decm·-

rent at base on the petiole, longitudinally striate( with about 15 sh·ire. Length of leaflets, 

9 centimetres or more, terminations unknown. 
This is a fmo·ment of a leaf similar to tha of Dioonites Cotumbianus from the Queen 

0 
Charlotte Islands, but differing in size and venaion. Similar lea·res have been found by 
Fontaine in the Lower Cretaceous of Virginia, md in Europe they are considered to be 
characteristic of the Lower Cretaceous. In Amer:i:a, however, Dioon ednle still survives as a 

representatiYe of this type of cycads. 
Collected by Mr. R. G. McConnell, on Willov Creek, N. W. Tenitory. 

2.-Upper Cretareous ojVancourer I~land. 

1. NEUROPTERIS CASTOR, S. N. (Fig. 14, 14a.) 
Pinnules at right angles to rhachis, closelyset, oblong, abruptly pointed, attavhed by 

whole base. Midrib strong, fading before reachi1g the point. Veins obscure, but apparently 

at an acute angle to the midrib. V CTY abundan at Beaver Harbour. 

Collected by Dr. G. M. Dawson. 

2. T~iENIOPTERIS PLD:\Wt:'A, ~. N. (Fi~. 15.) 
Resembles closely T. Vittata and T. Gibbsii a' Newbeny, but has the veins forming an 

angle of 50° with the midrib, which is very strmg, gidng off to the even marO'in stronO'ly t> 0 

marked parallel veins. Breadth 2 centimetres; lengt_h and termination unknown. 

Collected by Dr. G. M. Dawson at Baynes' jound. 

3. Nu.ssoNIA LATA, S. N. (Figs. 15, bis. 15 a.) 
Frond at least 6 centimetres broad. Pinmles about 1.2 centimetres in breadth, each 

with about 30 parallel veins at angle of 50' fron the rib. Pinnre separated from each other 
by narrow acute lacunre. Midrib broad and ·hanneled. Terminal pinna a little broader 

than the lateral segments. 
Collected by Dr. G. M. Dawson at Baynes Sound. 

4. PTERIS (0LEANDRA) GLOSSOPTEROIDES, S. N (Fig. 16.} 
Pinna lanceolate, 2 centimetres wide, 8 or more long. Midrib strong, grvmO' off 

ascending curved twice-forking veins, whicl from .. their .flcxuous character someUmes 
appear netted. Margin of pinna apparently .nfl.exed or thickened. Resembles Oleandra 

arctica, Heer, from Greenland; but has the vens at a mo1·e acute angle. 
Collected by Mr. J. Richardson, at Protedon Island. 

5. SPHENOPTERIS ELONGATA, Newberry. (Fi,rs. 17, 17 a.} Newbe B rry, oston Journal of 

Natural History, Vol. VII., No. 4. 
This species was described by Newberr:, from specimens collected at 0 I . . . rcas sland 

on the Coast of Oregon. It IS compared by hm w1th S. Verlellii Brno-t It · d b ' . . . . ' o . lS ou tfully 
referred to Sphenoptens, but as the fruchfica10n 1s unknown, may be allo d t . we o remain 

there at present. 
Collected by Mr. J. Richardson, at Prote1tion Island. 
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G. DAVALLITE::l RICHARDSO I, S. N. (Figs.18, 18 a, 18 h.) 
Banen pinnm, neaTly at right angles to the petiole; narrow, with ohoval pinnnles, 

united at base, few veined and slightly dectrrent on the partial petiole, to which they aTe at 
right angles. Length ofpinnm 5 millimeb's oT lt'r;s. Terminal pinna obtust', lobed. Fertile 
pinnre much narrower with Ht'milunar pimules, each with two theere on the upper edge. 

Collected by MT . .T. Richan.lson, at Protection Island. 

7. ADIANTITES PRlELON<+U:-1, ~- (Fig. 1!.) 
Frond simple, widening gTadually fran the bar:;e to near the apex, whit;h is truncate 

and sometimes lobed. Jpngth 10 centinetres, breadth about 3 centimetres. Texture 

appal'ently thin and delicate. Veins slenler, diveTging at very acute angles, and forking 
Hcvcral times. This is evidently a fern, b1t of doubtful affinities. 

Collected by Dr. G. M. Dawson at Ba~nes' ~ound. 

8. PEUOP'l'ERIS, s. N. 
'l'ri-pinnate, with small dosely placet pimmles, bluntly pointed. VPmttion obscure. 
Collected at Bayncs' Sound, by G. M. )awson. 

fl. k~PIDIUM KENNERLII, Newberry, Bostot Journal of Natmal History, Vol. VII, No. 4. 
This fern, said by I ewberry to be v•ry abundant in the shales over the Newcastle 

coal at Nanaimo, appl'ars only in a few fTasments in the collections submitted to me. 

10. TORREIA DEN::liFOLIA., ~- (Fig. 20, ~0 a.) 
Branchlets with crowdeclleavPs, whid1 are about 2 t;entimetres long and 4 millimetres 

in breadth, obtusely pointed, paTallel-si&d and decurrent on the branchlets; one-veined, 
thick. In the absence of any knowledge 1f its fruit, the reference of this very distinct and 
beautiful plant is of coul'se very uncel'tail. 

Collected hy Mr . .T. Richardson, at rr.tection Island. 

11. GLYPTOSTROBUS, S. N. 
Fragments of branchlets resembling (-. Europ(cus in size and form, but too obscure for 

certain determination. 
Collected by Dr. G. M. Dawson, at B~nes' Island. 

12. TAXODIUM CUNEATUM, Newberry, Bosun Journal of Natural History, Vol. VIII., No. 4. 
Newberry describes this as follows: [;eaves numerous, short, broad-spatulate in form, 

rounded or sub-acute at summit, narroved into a. very short petiole or sessile on the 

branchlets. 
Collected by Mr. J. Richardson, at Nmaimo and rrotedion Island. 

13. SALISBURIA BAYNESIANA, S. N. (Figs 21 and 21 a.) 
Leaf obliquely cuneate, thick; nerVttion dichotomous, obscure. Mal'gin entire at 

sides, sinuate at apex. LeaYes of Salisbuya, possibly of the same species, though some
what laTger, aTe found at Beaver Ilarbou, and are associated with oval seeds or nutlets 

possibly of the same tree. 
Collected by Dr. G. M. Dawson, at BlVnes' Sound and BeaveT Harbor. 

Sec. IV, 188~, 4. 
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H. PHRAG:\1ITES CoRD.uFomns, S. N. (Fig. 22.) 
An inch or more in width when full grown. Parallel veins distant from each other 

about.) millimehes, and with some interwning stri::e. Resembles P. Cretaceous, Lesq., from 
Nebmslm, but differs in venation. To the naked eye this leaf very closely resembles 

Cord,tite:> bomssifolia of the coal formation. 
Colle<·ted hy Mr. Jam<'s Rich:ndson, at North Saanich and Nanaimo, and by Dr. G. M. 

Dawson, at Baynes' Sound. 

15. SABAL hfPERIAU~, s. N. (Fig. 23.) 
Sabal, Sp., ew berry, Boston Journal, Vol. VII., o. 4. 

Midrib elongate ; more than 1G centimetres long and 1.8 wide ; coarsely striate 

longitudinally, perhaps in consequence of pressure. Leaf having folds varying from 8 to 
15 millimetres in breadth, at angle of 55" io 60° at base, more acute upward. Nerver:; fine, 
30 to GO on each fold, five or Rix on each Rid<' of the middle hein!l," coarser than the others. 
General form and margin unknown, but muRt have bet-n one to two feet or more in 
diameter of hln.de. This is unclonhtrdly the Sabal mrntioncd by Lesquereux and ew
berry, as found in fhtgmcnts in collections from Nanaimo. At the llarwood colliery on 
that island Mr. RicharJ.Hon obtai1wcllargc leaver:;, but on a shale so brittle and jointed that 

it was impossiblr to secure them eJt.tin'. 

16. SALIX PACIFICA, S. N. (Fig. 24.) 

Leaf elongate, pointed at both <'JHls. Apex somewhat abrupt, base oblique. Length 
8.5 centimetres, breadth in middle 1.3 centimetres. Midrib conspicuous ; margm entire. 
In one specimen a group of leaver:; appears attached to a slender twig. 

Collected by Dr. G. M. Dawson, at Baynes' Sound. 

17. POPULUS RIIO'\IBOIDEA, LeRqr. 
Lesquereux. American .T oumal of Science, Vol. XXVII, p. 360. 

OriQ,"inally described by LPsqn<'rN1X from specimens colll'<·ted by Dr. John Evans at 
Nanaimo. \:Vas described as '' rhomhoidal, with the margin irregularly toothed above and 
entiTc near the slightly decunent base. Lateral pTimaTy veins divCTging at an acute ano·le 

like the se~ondary ones, ~n~ ascending to bot~ corners of the rhomb of the leaf, all stron;ly 
marked wrth scaTccly nsrble peTcurrent vemlets." It is a leaf with the venation on the 
same plan with that of the modeTn P. grandidentata. 

Collected by Mr. J. l{.ichardson, at Newcastle Island. 

18. PoPULUS PROTOZADACHII, S. N. (Fig. 25.) 
Closely allied toP. Zadarhii, of lleer, in its style of venation and CI''n t cl . b e a e maT"'lll ut 

with fewer and more delicate veins and broader form. b ' 

Collected by Mr. J. Richardson, at Newcastle Island. 

19. PoPULUS TRINERVIS, S. N. 
A poplar-like leaf, with three r:;lender veins f01·kincr upwards V , 1. 0 · ery pecu 1ar and 

distinctive, and represented by several specimens but all imperfect at the . 
• • c margrns. 

Collected at Nanmmo by Mr. James RrehaTdson, and at Baynes' Sound by Dr. G. M. 
Dawson. 
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20. POPULUS RECTINERVA'rA, S. N. (Fig. 26.) 
Leaf large, with entire margin, or only a few di~:d.ant obsolete teeth, general form 

apparently broad oyal or oYate. Midrib delicah'; YPinR slightly cun-ed, diverging from 
i.hr midrib at an aug;le of ahoui 26", so that thf'y appear yery ere<'t and appToximately 
parallel to each other, forking twice before they rf'a('h tlw mar!Sin. RPsPmhlrs in Vl'nation 
laTge and luxuriant leaves of P. balsamifera and also Lh<' P. 1nutabilis of IIrrT. 

Collected by Dr. G. M. Dawson, at Baynes' Sound. 

21. PoPULUS r,oNGIOR, S. N. 
Plan of Yenation similar to the last, but veins at a still more acute ano·le and the 

form of the leaf nanow<'r and wii.h entire margin. 
Collected by J. Richardson, at Harwood collierY, Nanaimo; by Dr. G. M. Dawson, at 

Baynes' Sound. 

22. PoPuLus, Sp. 
This is a very larga poplar leaf which must haye heen four inches in breadth. It has 

a venation similar to thai of P. grandidentala, but the teeth of the margin much smaller. 

The specimens are in fragments. 
Collected by Dr. G. M. Dawson, at Baynes' Sound. 
It should be noted that, in accordance with the numerous poplar lcavPs found in 

these beds, wood, having the structure of modern poplar, is hy no means uncommon in 

the same formations. 

23. BETULA. PERANTIQ.UA, S. N. (Fig. 27). 
Ovate, elongate, veins at angle of about 50', with midrib slightly CUTY<'U and begin· 

ning to f(nk toward margin, which is entire, or wiih only very shallow teeth. Leaf, acute 
at apex; less acute at base. Length of ordinary specimens, 5.5 centimetn~s. Breadth, 0.2 

centimetre. Six veins on each side. 
Collected by Dr. G. M. Dawson, at Baynes' Sound. 

24. QUElWUS VICTORI.LE, :::l. (Fig. 28). 
Leaf, large, probably 4 to 5 inches long; broadly lanceolate, slightly toothed at mar· 

gin. Veins nearly straight, at angle of 45", and aboui 0.7 C'eutimche apart. Approaches 
somewhat to Q. tnultinervis of Lcsquereux, but differH in an!Slc of venal ion. 

Collected by Mr. J. Riuhardson, at Newuastle l:;land, Nauaimo RiYer and Protection 

Island. 

25. ULMUS DUBIA, s. N. (Fig. 20) . 
.A fmgment of a lea( with the yenation of Ulm us. Veins nearly opposite, at angle of 

about 40° ; curved and forking toward margin, which has di:;tant teeth. VPinlets C'oarscly 
reticulated, with a tendency to transverse arrangrment. .A few imperfPcL interstitial 
veins. Leaf curved, and apparently dry and harsh. Breadth, 2.6 centimPtri'H, apparPntly 

somewhat oblique at base. 
Collected by Dr. G. M. Dawson, at Baynes' Sound. 

2G. SASSAFRAS, Sp. (Fig. 30, 30 a). 
A ~:>mall cuneate leaf, apparently trilohPd at summit, and with three sl<'nder yeins, 
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1 t r. t ' t ·es Leaves diverging at a very acute angle from the base. Usual length, a )OU v cen nne 1 ' · < ' 

of this iype are found at Baynes' Sound and Vancouyer Island ; hut ioo imperff'rtly pre
served to admit of any rertain distinction from clesrrihed speci<>s. 

27. JUOLANS HARWOODENSIS, S. N. (Fig. 31). 
Leaf oYate, narrowing toward the base. Midrih distinct ; ycins at a very obtuse 

angle, nearly 80", curving and netting at margin, which seems to he slightly toothed. 
Breadth, 4 centimetres; leng·th, probably 11 centimetres. 

Collected by Mr . .T. Rirhardson, at Tiarwood Colliery, Nanaimo. 

28. DIOSPYROS VANCOUVERENi"IS, S. N. (Fig·. 32). 
Oval, pointed at base, obtuse and oblique at apex. Margin, entire or slightly undulate. 

Midrib and veins strono·ly marked·, ano·le of divercrence of veius from midrib, abut GOry • ., ., "' 
Veins curved strongly and uniting at the margin. Veinlets tmnsverse, stmight, giYing a 
coarse rectangular reticulation. Length, about 5.5 centimetres; hrcadth, 3 centimetres. 

Collected by Mr . .T. Richardson, at N anaimo. 

29. CEANOTIIUS CRETACEUS, S. N. (Fig. 33). 
Regulm·ly elliptical, with three prin('ipal veins, the lateral ones eurYing regularly from 

base to apex. Margin, crenulate. Minor venation, obsClue. Length, 5 centimetres ; 
breadth in middle, 2.6. Distance of lateral Yeins from midrib in middle, 0.8 centimetre. 
The modern C. Amerimnus has verv similar leayes, but bTOadcr in proportion. C. ovalis has 
narrower leaves. This ancient leaf is thus between the two. This leaf might be included 
in the genus Cinnamomum, as defined by fossil botanists ; but I cannot distinguish it from 
the foliage of the modern genus Ceanothus, still living in the west. 

Collected by Dr. G. M. Dawson, at Baynes' Sound. 

30. ANISOPIIYLLUM, Sp. (Fig. 34). 
Apparently a soft, fleshy leaf, with strong midrib, and gwmg off a large bran<;hing 

vein at one side near the base, and moTe slender and simple veins els<>wherc. Length, 
about 7 centimetres ; breadth, about 4. Margin, entire. 

Collected by Dr. G. M. Dawson, at Baynes' Sound. 

31. PROTOPIIYLLUM ANAIMO, S. N. (Fig. 35). 

Large, 16 <.:entim,ctres or ~oT~ long, and 12 in ~readth. Veins very nearly opposite, 
and at an angle of 55 l o the midnb. Interspaces with transverse Y<>inlets more or lPss 
netted and curved, or angled upward. Approaches io P. lecon/eruunn of Lesquereux, from 
the Dakota group. 

Collt>rtrd at anaimo by Mr. J. H.iduU"dson; at Baynes' Sound, hy Dr. G. M. Dawson. 

32. ALNITE:-t lNI'lWNIS, 8. N. (Pl. viii., Fig. 38.) 
Leaf coriacrous, shining, somewhat triangular or broad cuneatp rounded d .l . . , an coarse y 

to?the~ ahov~; _small~r and distant teeth. on the s1des; narrow at hase and rapidly 
Widenmg. Midnh straight, WE'll markPd, vems ahout equally sirono· very sliO'htl .1 

o• , y curveu, 
diverging from th~ midrib at_ an an~le of 50' a~1d running direct to mtngin, nearly pamllel 
to each other. VPmlcts straighi, simplt', at nght angles to thr Yeius. l .. atei·al margins, 
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outside lowest Yeinr.;, narrow, with a few veinlPi r.; nt acute angles nmning i o the teeth. 

In the figure one side of the leaf appears less <.:nrwcl than natural, owing to a. slight fold 

in thP specimen. 
This leaf is very puzzling in its structnrP, and up to the time of writing- oui my paper 

for the press, I had seen only frao·ments of it I haye howeyer been ahlP at leno·th to 
~ . ' ' ...., 

uncover a nearly perfect specimen in shale from Nanaimo, fTom which the ahoY<' descrip-
tion is taken. The form and Yenation recall features of the genera Alnu.~ and P/((/((nus; but 

I have seen no leaf, r~cent or fossil, which it entirely resembles. 

33. CARPOLITHES, Sp. 
Small, round, smooth fruits or seeds, also oyaie seeds, and oyate seeds with a rib on 

one side, are found at Beaver Harhor and Baynes' ~ound. They may he r.;eeds of taxine 

trees. 

lJii.w·ellaneous and Undetermined. 

In the collections from Vancouver Island, there arc many other kinds of lenves, refera
ble to the genera Quercus, Diosp,IJros, Magnolia, &c., which are too imperfect for description, 
and there can be no doubt that the species above described, constitute hut a fraction of a 
rich and varied flora which might, no doubt, be in great part restored by active and 

.,judicious collecting, pursued by obserYers having more time at command than those who 

have collected in these beds. 

III.-THE LARAMIE AND TERTIARY FLORAS. 

The whole of the plants classed under the last head belong to undoubted Cretaceous 
beds, characterized as such by animal fossils, and by stratigraphical position. It is true 
that the Coal-measures of Vancouver Island have been regarded as Miocene by the earlier 
observers ; but this was solely on ac<.:ount of Lhe supposed TertiaTy character of their 
flora. The more detailed exploTations of the Geological ::3urvey of Canada have fully 
established their relation with Lhe beds holding Inoceramus, Baculites, and other Cretaceous 
forms. Some portion of the confusion regarding these beds arose from the mixture of 
theiT fossils with those of the Tertiary beds. For example, in Hecr's Memoir on the 
" Flora of Vancouver Island and British Columbia," the greater part of the species 
described are from the Tertiary dPposits of Bmrard Inlet and Bellingham Bay, on the 

mainland. 
Both in British Columbia, howt>ver, and east of the l~ocky Mountains, the Cretaceous 

proper is oveTlaid by newer beds. West of the Roeky Mountains these assume the form 
of old lake basins, .filled with fresh-water deposits holding remains of plants and inseets, 
which have been noticed or described in the reports of the Geological Smvt>y of Canada, 
and are undoubtedly Tertiary, probably Miocene.* East of the mountains, on the other 
hand, the undoubted Cretaceous bedR of the FoTt Piene and Fox Hill ~roups arc covcrc•d 
conformably by a widely extended series of clays and sandstones, holding fossil plants 
and lignite, with brackish-wateT and fresh-water shells. This is known as the LaTamic• 

*Hcports of Geological Sunoy, 1875-6, 187G-7, 1877-8. 
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Lignitic or Fort Union Group. 'l'o this belong the plants from Porcupine Creek and the 
So1.uis Rinr described by the writer in Dr. G. M. Dawson's Report on the 49th Parallel, 
and in the Rep01'ts of the Geoloo·icnl SmTPY of Canada,* the plants describe~ by I_IPer 
from MackenziE' RiYE'r,t and thos0 of th0 li~ort Union beds of the Upper Missomi d0scnhed 
by Newberry and others. They constitute also the Lower Tertiary or Lignitic Flora of 
Lesquereux.:j: 

With reference to the age of th0 Laramie beds, considemhle diversity of opinion has 
prevailed, and I do not purpose here to renew the discussions which have taken place; 
but merely to state what st>em to he well ascertained facts. These arc as follows:-

1. The Lanunie beds pass downward into the undoubted Upper Cretaceous, without 
any siratigntphical hreak. 

2. Their invertebrate fossils being largely fresh-water and estuarine and partly of Cre
taceous, and partly of Lower Tt>rtiary typ<>s, do not give very precise indications of age, but 
the beds hold reptilian remains of genera usually held to be Mcsozoic,whilc no mammalian 
remains have yet been found. 

3. According to the observations of the United States geologists, the Laramie beds 
are known to undPrlie, in some places conformably, and in others uuconformably, the 
Wahsateh series, w hi eh is regarded as Middle Eocene. 

4. The Jlom is distinct on the one hand from that of the Cretaceous below, and on 
the other from that of the undoubted Mioeene of British Columbia and the South-W cstern 
States. 

5. The Laramie Group has been subdivided on stmtigraphical grounds into four 
sections, but no grounds are known which would warrant its division into distinct forma
tions. 

Clarence King, in his Geology of the 40th Parallel, plaues the Laramie in the Cretaceous, 
on the evidence, more espeeially, of its vertebrate remains. Puzzled, however, by the 
confident assertions as to the Mioceue asped of cm·Lain fossil plants, he seems to suspect 
that in the Fort Union series there may be a confusion of the Tertiary beds with the 
Cretaceous. He places, hoWP\'Pr, without hesitation in the Eoecne the Green Rh-er oTou1) b ' whose plants are placed by Lcsqucrenx with the Mio<:ene. WhiLe, the Pal::eontologist of 
the Unitt>d States SmTey of the 1't>rriLoriPs, approaches to the same general view when 
he says in his report of 1880, thnt the Lammie is "a transitional group between the Creta
ceous beneath and the Tertiary aboYe."§ This was the opinion expressed by the writer, 
with reference to the Canadian development ~f the Laramie, in the l~eport of the Boundary 
Commission in 1875; and more recently m a note on Fossil Plants collected by Dr. 
Selwyn.l\ 

But though I believe no Amt>rican geologist or palmontologist would now hold 
these beds to be newer than the oldest Tertiary, I observe that IIeer, in a note on the fossil 

* 1879-80. 
t Flora- Fossils Arrtica. 
t Tertiary :Flora, Geological Survey of the Territories of the U. S. 
~See also papers by Prof. Stevenson in Am. Journal of Scienco, an!l in Report of Wheeler's Survey, 1881 . 
11 Report of Geol. Survey of Canada, 1879-80. 
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plants ofMacken:-~ie River, published as late as June, 1880,* still regards them as Miocene· 
As the opinions of a palmobotanist so eminent cl0se1Te careful attention, it may be well to 

examine the reasons which he giyes. 
1. He affirms that none of the species occur in the Eoc0nc of Europe. But the Eocene 

of Europe presents featurt>s diRt.inct from those of any American Tertiary Flora, and depend
ing evidently on peculiar geographical conditions. Further, Gairdner and others hold that 
Heer unduly limits the European Eocene; and if their yicws were cstahlished, the statement 

made by Ilcer would fall to the ground. 
2. Several of the plants are common to thP Laramie beds and to the so-called Miocene 

of Saghalien, of Alaska, and of Greenland. -With rcspc<·t to Lhe former, there is reason to 
suspeet. that the Sa~·hali<'ll flora, as desnibcd hy li<'Cr, may he Cretan'ous. It has many 
points in common with the Flora of Nanaimo, and i1 O<'<'Urs in beds resting immediately on 
dt>posits holding Cretaceous animal remains. The Ala:-;ka and Greenland floras have not 
been proved to he Miocene, and as the Greenland ilora RU<T<'Pcls the Uretact>ous without the 
in!f'rvention of any other llora, it is not improbahly rPally Eo<'cne. 

3. ThP Mack1'nzic ltiwr beds prf'scnt fnv points of icl<'ntity wii h i hose of th<> Ameri-

can Eocene; hut in making this comparison IIeer claHst>s as Miocene the Green RiYer and 

ForL Union beds, whi<'h ma,y be representatives of the heels in (ftwstiou, hut which 

a11 American geologists re~·ard as Eoct>ne, or older. He can thus only compare the Laramie 
group with that portion of the older Tt>rtiary admil!t>d hy Lcsqut>rt>ux a: Eocene, while 
the other Eocene or later Cretaceous beds of the adjoining parts of the Uuited States, 
are lcfL out of the comparison, being;, like the Canadian Laramie, arhitrarily relt>gated to 

the Miocene. 
The following tabular view will serve to show ihl' adual clifierelH'e between Ileer 

and the o>eoloo·ists of the United States and Canada with reference to the Laramie beds :
b b 

Eocene and Cretaceou.~ beds, as given in Clarente Ring's Report on the 40th Pawllel. 

Eocene.-Uinta Series. 
Bridg;er Serit>s. 
Gret>n Itiver Series. 
Vermillion Creek (Coryphodon beds). 

C'relateou.~.-Laramie ? 
Fox Hill. 
Colorado. 
Dakota. 

According to Lesquereux, the Green River beds of the above list arc Upper Miocene, 
Lhe V m·million beds are Lower Miocene, and the Laramie are Eocene. But according to 
Jieer even the Laramie, or a htrge portion of it, is Miocene. The actual origin of this enor 
is the continuance of similar Floras in America fTom the Middle Cretaceous up to the 
modern time, while much greater changes have o~:nured in Emope within the same great 

periods. 

* Proceedings Royal Society of Lonuon . 
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List of Lammie Plants from the North- West Territories of Canada. 

Those marked with an asterisk are known in beds of similar age in the United States. 

* Onoclea scnsibilis, L. 
Davallia (Stenoloma) tenuifolia, tlwn. 
Equisetum, :-jp. 
Physagenia ParbtoTii, Heer. 

* Glyptostrobus Europmus, Ileer. 
* Sequoia LangsdoTffii, Heel'. 
* Thuja intenupta, Newb. 
* Taxites Ohiki, Heer. 
* Taxitcs occidcntalis, N'by. 

Lemna scutata, D'n. 
Phragmites, Sp. 
SciTpus, Sp. 

* Populus ardica, Hcer. 
* P. acerifolia, N'hy. 
* P. Cuneata, N'by. 

P. Ilookeri, Ile0r. 
P. Richardsoni, Heer. 
Salix Raeana, Hcer. 

* CoTylus rostrata, AiL 

C. Americana, W alt. 
* Platanus nobilis, N'by. 

P. Heterophyllus, N'by. 
Diospyros, Sp. 

* Sapindus a:ffi.nis, N'by. 
Rhamnus, Sp. 

* R. Concinnus, N'by. 
* Carya antiquorum, N'hy. 
* J uglans Cinerea ? 

Sassafras Selwynii, D'n. 
* Viburnum pubcscens, Pursh. 

Viburnum Lakcsii, Lesqr. 
Fi<"us tiliaefolia (or allied} Brongt. 
F. allied to F . . ~pectabilis, Lesqr. 
QuCTcus, Sp. allied to Q. antiqua, N'by. 
Aesculus antiqua, D'n. 
Trapa borcalis, Heer . 
Carpolithes, Sp. 

The following fossil woods are associated with the abo,·e :

Populufo;, seventl species. 
Juglans.-The structure is well preserved, and not distinguishable from that of wood of 

Juglans cinerea, leaves of a species resembling, which also occur, as noted above. 

Cedroxylon, Sp. Possibly the wood of Thuja interrupta. 

Pitoxylon, Sp. 
Cuprcssoxylon, Sp. 

(a} allied to wood of Sequoia sempervirens.* 

(b) " " S. gigantea. 

(c) possibly wood of GlJ;ptostTobus, 
Three other species. 

Taxoxylon, Sp. 

Coniferous woods of the above types also occm abundantly in the Lignites, and can be 
made out when these are treated with caustic potash. 

The following are the spedes recognized by Heer, in the collections from Mackenzie 

River, studied by him:-
Xylomites borealis, Heer (growing on leaves}. Querens Olafseni, Heer. 
Glyptostrobus Ungeri, Hr. Platanus aceroides, Hr. 
Sequoia Langsdor:ffi.i, Brongt. J uglans acuminata, Brongt. 

*Probably the wood describod by Schroeier, in Hecr's Flora Arctica ns Scquo•a 0 .. , . - ' • anc.,.,.enst8, 



OF JmiTISII COLUMBIA AND TTII~ NOHTII-\YlijfiT. 

Taxodium distichum, (Miol'enmn.) 
Smilax Franklini. · 

* Populus arciica, Hr. 
* P. Richardsoni, Hr. 
* P. Hookeri, Hr. 

Salix Raeana, Hr. 
Betula macrophylla, Gpt. 
Corylus McQuanii, Fm·bes. 

Viburnum Nordenskiol<lii, Hr. 
PtcroRpennites speci.abilis, Hr. 
Pt. dentatus, IIT. 
Tilia Malgreni, Hr. 
Phylliics ace1·oides, Hr. 
Carpolithes Seminulum, Ur. 
Hedera MacClurei, Hr. 
Magnolia Nordenskioldii, Hr. 
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The only speci<>s !'Ommon i o ih0 MackPn7.ie River beds and those fmther south are ' 
those markPd with an astPriRk, bnt I believe that further comparison would increase the 
number of idPntical species. This I haYc not had time or opportunity to institute, since 
the recPipt of Hoer's last mcmoir. I feel conyinccu, however, that the di!frrences in species 
in the uiffcrent localities of the Laramie, are caused. largely by difference of station, and are 
increased hy the different Yi<'WS taken hy ohRervcrs as to the generic affinities of lea\es, 
aml hy description of mere vari<'iies as distinct spceies. The poplars are especially open 
to this remark. The genus Populu8 seems to have been dominant over wide ar0as of the 
wc:st from the later Cretaceous to the present time; and large quantiti<>s of matm·ial are 
available which will be of great value in determining horizons; but at present the confusion 
of nomenclature of European and Ameri<.:an authors is so great, that a thorough revision 

of the whole series seems to be required. 

Tertiary Plants from the Interior of British Columbia. 

I have refened above to these plants as occmring in deposits probably lacustrinc and 

of later age than the Laramie of the plains. They may be of the same age with those of 
Burrard's Inlet, noticed by Ileer in his memoir on Vancouver plants, and with those of the 
Alaska and Bellingham Bay beds, described by Heer and Newberry, and with those 
described by Lesquereux, from some of the Tertiary deposits of the western territories of the 

United States, which haYe been rcfl:'rred to the Miocenc period. 

I.-Quesnel and Blackwater RiPers* :-

The plants n:om these places are contained in white lacustrine silt and brown ferTu· 
O'inous sandstone. They include lE'aves of Acer, Ju~lans, Carya, Castanea, Quercus, Fa~us, 
b 
Platanus, Betula, Rhamnus, DiMpyros, Taxodium and Seq11oia, along with many nuts and fruits 
probably belonging to the same speciE's with some of the leaves. None of these species, 
except the Sequoia, seem to he identical with any n·om the Laramie or Cretaceous; but 
several are the same with American and Europ<>an species re~arueu as Miocpnc. 'l'his flora 

is yery rich, especially in fruits, and it is greatly to he desired that more t'Xt<'nsive collec· 
tions should be made in it. The Qnesnel beds have afforded a number of species of insects 
which have been described by Dr. Scudder, and. are regarded by him as Tertiary.t 

* G. l\1. Dawson, Report Geological SurYey of Canada, lll75-G, 1877-8. 

tu. l.\1. Dawson, 1. c. 
Rec. IV., 1882. 5 
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II.-Simillcameen River* :-

The plants from this place arc in a brownish shale, abounding in fragments of a large 
Equiselltm, which I haye described in the report cited under the name of E. Similkamense. 

With this are numerous leaves of Populus Arctica, Heer, and a few of P. latior; and also 
species of Carpinus, Platanus, Nelumbium, Sapindus, Myrica, Betula, Paliurus, Vaccinium, 

Taxodium, Sequoia and Glyptostrobus, and a n·agment of T!tvja, not distinguishable from 
T. occidentalis. The species ·are different from those found at Quesnel, but like them 
apparently of Middle Tertiary age. 

III.-Reserve, North Thompsont :-

The leaves from this place, in a matrix of grey arenaceous shale, are almost exclusively 
poplars, referable to Populus Arcticct, P. Genetrix, Newberry, and another species. With 
these is a species of Rhus, allied toR. rosafolia of Lesquercux. 

When the plants from these localitie-. shall have been fully collected and studied, it 
will be time to offer opinions as to the precise horizons of the Tm·tiary which they reprr
sent. With so small collections n·om only a few localities, the local differences are likely, 
to some extent, to mask those depending on age. There can be no doubt, howe,·er, that 
they belong to the Tertiary period, and that they may be somewhat newer than the 

Laramie deposits of the plains. Like these they are associated with Lignite, and when this 

shall be worked we may expect that larger collections will be available. 

·-

*G. l\f. Dawson, Report Geological Survey of Canada, 1877-8, p. 18G n. 
t G. 1\f. Daw~on, l. c. 
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Fig. 1. Asplenium Niobrara. 2. Cycadites Unjiga. 3. Carpolithes horridus. 3.bi•· Pinnularia. 
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Fig. 4. Torreya dicksonioides. 5. Ficus maxima. 6. Fagus proto-nucifera. 
7. Laurophyllum debile. 8. Proteoides longus. 
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Fig. 9. Populus cyclophylla. 10. Diospyros nitida. . 11. Magnolia magnifica. 
36. Pinus Suskwaensis. 37. Dioonites borealis. 
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Fig. 12. Menispermites reniformis. 13. Protophyllum boreale. 14. Neuro]teris curta. 
15.bi•. Nilssonia lata. 15. Taenioptcris. 16. Pteris glossoptenides. 
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Fig 17 Sphe~opteris et.~ngat·a>. 18. DavalliteR Richardsoni. 19. Adiantites praelongus. 

2o. Torrey1a dens1foua. ~1. Salisburya Baynesiana. 22. Phragmitcs cordaiformis. 
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Fig. 23. Sabal imperialis. 
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Fig. 24. Sali:x: Pacifica. 25. Populus proo-zadachii. 26. P. rectinervata. 
27. Betula perant1qua. 28. Quercus Victori:e. 29. Ulmus dubia. 30. Sassafras. 





Pia I c VI lJ. 

Fig. 31 Jnglans Harwoodensis. 32. Dwspyros Vancouverensis. 33. Ct:anothus cretaceus. 
34 Amsophyllum. 35 Protophyllum Nanaimo. 38. Alnitcs insignis. 








