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CANADIAN RECORD
OF SCIENCE.

VOL. VII. JANUAB.Y, 1897. No. 5.

CONTRIBUTIONS TO CANADIAN BOTANY.

By JA3MES 'M. MÍACOUN.

X.
R-,ANUNCULlS LAPPONIcus, L.

Shore of Seal Lake, Northern Labrador, 1 896. (A. P.
Low.) Not before recorded east of Lake Nepigon, Ont.

ANEMONE RICHARDSONI, Hook.

Along the Ungava River, Labrador.

before recorded from Labrador.

BERiEIS NERVOSA, Pursh.

Pend d'Oreille River, about 20
Colunbia River, B.C., 1896. (Jas.
limit.1

(A. P. Low.) Not

miles east of the
lfcEvoy.) Eastern

NELUMBIUM LUTEUM, Willd.; Macoun, Cat. Can. Plants,
Vol. I, pp. 31 and 484.

In abundance in Lake Erie at Port Rowan, Ont.
(John Macoun, W. Scott, J. M. Dickson.)

Tie geographical liiits given in these papers rfer to Canada only.
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INASTUnTrIU AnMontcIA, Fries.

Old fields at Pripce Albert, Saskatchewan. (John
Macoun.) Not before recorded west of Ontario.

CARDAMINE DIGITATA, Rici. in Frank. I. Journ., ed. 2
app. p. 26.

Near the mouth of the Mackenzie River, 1893. (Rev.
J. .D. Stringer.) Not rare between Lake Athabasca
and Chesterfield Inlet. 1893. (J. W. Tyrrell.) Re-
ferred to C. pratensis by later American botanists.
Easily separated from that species by its creeping,
stoloniferous underground-steni, thinner, generally digi-
tate leaves and snaller flowers. Not collected in
America since first found by Richardson, but recorded
from St. Lawrence Bay, Behring's Straits, by Chamisso
and Esclisclioltz. Fruiting specimens have never been
collected.

LoBULARIA MARITIMA, Desv.

Alyssum maritimum, Lai.

Near the outer wharf, Victoria, Vancouver Island.
(John Macoun.) Probably established in other parts of
Canada, but not before recorded.

ALYSSUM INCANUM, DC.

Cultivated fields, Wallbridge, Hastings Co., Ont. (A. Y.
Massey.) Not before recorded in Canada.

THELOPODIUM (?) SALSUGINEUM, Robinson, Syn. Fl. N.
Anier., p. 175.

Sisymbrium salsugineum, Pall. ; Macoun, Cat. Can.
Plants, Vol. I., p. 47.

By a saline lake, Park-beg, west of Moose Jaw,
Assiniboia,,June 23rd, 1896. (John Macoun. Herb. No.
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14, 292).1 This interesting little Crucifer has been rarely
collected, and there is still sone uncertainty as to its true
place among the Cruciferæ. It has already been referred
to several genera, and Dr. Robinson has only doubtfully
named it T1helopodiumi. He says: " The problematic
S. salsugineum, Pall. with glabrous entire cordate-clasping
leaves, purplish flowers and undivided stigma, may well
be referred to Thelopodium, fron which it appears to
be distinguished only by its sniall size and slender
habit." (Syn. Flora, p. 137). Its range in America,
according to Dr. Robinson, is " Rocky Mountains from
Colorado at South Park, Porter, to British America and
shores of the Aretic Sea, Richardson, according to Hooker,
l.c.," but it has never been found in our Rocky Mountains
so far as we know.

CAPSELLA ELLIPTICA, C. A. Meyer.

C. divaricata, Walp. ; Macoun, Cat. Can. Plants,
Vol. I., p. 56 ; Can. Rec. Science, Nov., 1894, p. 147.

Damp places near a saline lake, Park-beg, Assa., 1896.
(John 3acoun. Herb. No. 12,390.) Not before recorded
between Labrador and British Columbia.

VIOLA ROTUNDIFOLIA, MX.

Moose Creek, Can. Atlantic Ry. ; Jordan, Welland Co.,
Ont. (John Macoun.) Niagara Falls, Ont. (R. Cameron.)
20-mile Creek, west of St. Catharines, Ont. (J. Dearness.)
Not before recorded fron Ontario.

ARENARIA MACROPHYLLA, Hook.

Dr. Robinson in Proe. Amer. Acad. of Arts and
Sciences, Vol. XXIX., p. 290, gives as the range of this
species "eastward to Isle St. Ignace, Lake Superior."

I Whenever herbaritun inumbers are given, they are the numnbers under which
specimens have been distributed fromn the herbaritun of the Geological Survey of
Canada.
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Specimens collected in 1894 by Mr. A. P. Low at Lake
Michikamow, Labrador, and in 1896 along the Koaksoak
River, Northern Labrador, have been doubtfully, referred
here.

SAGINA NIVALIS, Lightf.

Along the Ungava River, Northern Labrador, 1896.
(A. P. La.) New to Canada.

IHIYPERICUM IPROLIFICUM, L.

Sandy plains, along fence rows and in woods Caradoc
township south of Strathroy, Ont., Aug., 1888. (J.
Dearness.) New to Canada.

HYPERICUM NUDICAULE, Walt.;

H. Sarothra, Mx.; Macoun, Cat. Can. Plants, Vol. I., p. 85.
Sandy fields southl of Sandwich, Ont., 1892. (John

Mfacoun.) Only authentic Canadian record. .

GERANIUM BICKNELLI1, N. L. Britton, Bull. Torr. Bot.
Club, Vol. 24, p. 92.

"Sinilar to G. Carolinianum , but taller, the stems
usually more slender, loosely pubescent. Leaves slender-
petioled, somewhat angulate in outline, the segments
oblong or linear-oblong, mostly narrower; peduncles
slender, two-flowered, the inflorescence loose; sepals
lanceolate, awn-pointed ; ovary lobes pubescent; persistent
filaments longer than the carpels; beak about l' line long,
long-pointed, its tip 2"-3" long; seeds reticulated."

" Nova Scotia (?) Maine to Western Ontario and
Southern New York."

In the February number of the Bulletin of the Torrey
Boanical Club, Dr. Britton describes G. Bicknellii as one
of "two undescribed eastern species." Our herbarium
sheets of -G. Carolinianum have long been separated
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into two forms, both of general distribution from Ontario
westward. Our herbarium specimens of G. Bicknellii give
this plant a much wider range than is indicated by
Dr. Britton. They are from Bedford, N.S.; Nepigon,
Lake Superior; Killarney, Man.; Prince Albert,
Saskatchewan; Banff, Rocky Mountains; Ainsworth,
Kootanie Lake, B.C.; Spence's Bridge, B.C. (John
Macoun.) Ottawa, Ont.; Observation Point, Lake Winni-
peg. (J. M. Macoun.) North Shore of Lake Athabasca.

(J. W. Tyrrell.) Arctic North America. (Dr. Richardson.)
Ali the specinens from the above localities are separable
at a glance from true G. Carolinianurn by the much
longer and very slender tip of the beak.

The specimens from Kootanie Lake were found
growing with G. Carolinianum and were naned var.
longipes, Wat., a variety that must approach very closely
G. Bicknellii.

GERANIUM CAROLINIANUM, L.

Not represented in the herbarium of the Geological
Survey from eastern provinces. Belleville, Ont.; Cypress
Hills, Assa.; Sproat, Columbia River, B.C.; Ainsworth,
Kootanie Lake, B.C.; Mt. Finlayson, Victoria Arm,
and Comox, Vancouver Island. (John Macoun.) Walpole
Island, Lambton Co., Ont. (C. K. Dodge.)

We have no intermediate forms between G. Bicknellii
and G. Carolinianun.

LUPINUS LITTORALIS, Dougl.

Sandy soil at Point Holmes near Comox, Vancouver
Island, 1893. (John Macoun.) New to Canada.

AMoRPHA. FRUTICOSA, L.; Macoun, Cat. Can. Plants,
Vol. I., p. 109.

In thickets by the Red River at Morris, Man., and at
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River Park, Winnipeg, Man., 1896. (John Mlacomn.
Herb. No. 12511.) Not reported since found by Douglas.

DESMODIUM CANADENSE, De.

In thickets at Morden, Man., 1896. (John Afacoun.
Herb. No. 12525.) Western limit.

DESMODIUM ILLINOENSE, Gray.

.Komoka, Ont., 1888. (J. Dearness.) New to Canada.

LATHYRUS LITTORALIS, Endl.

Ahousset, west coast of Vancouver Island. (J ?.
Anderson.) New to Canada.

VICIA HIRSUTA, Koch.

In cultivated fields, Olds, Alberta. (T. N. Willing.)
Not before recorded fron prairie region.

AMPHICARPEA MONOICA, Ell.

Ii thiekets near the Assiniboine River at Brandon,
Man.; thickets by the Red River, Winnipeg, Man., 1896.
(John Macoun.) Not before recorded west of Lake
Superior.

SAXIFRAGA REFLEXA, Hook.

Near the mouth of the Mackenzie River, 1893. (Rev.
J. D. Stringer.) The reflexed calyx-segments, the two
orange spots on the petals and the petaloid filaments are
conspicuous characters of the fine specimens collected by
Mr. Stringer. Herb. No. 14300.

PARINASSIA CAROLINIANA, Mx.

Boggy places near Stony Mountain, Mian., 1896. (John
Macoîn. Herb. No. 12660.) Western limit in Canada.

272



Contributions to Canadian Botany.

DROSERA INTERMEDIA, Hayne, var. AMEIUCANA, DC.

In a muskeg north of Prince Albert, Saskatchewan,
1896. (John M3facoun. Herb. No. 12669.) Western and
northern limit.

DROSERA LINEARIS, Goldie.

In a muskeg north of Prince Albert, Saskatchewan,
1896. (John Macoun. Herb. No. 12668.) Not before
recorded between Manitoba and Rocky Mountains.

LUDWIGIA POLYCARPA, Short & Peter.

First recorded from Canada in Part I. of these papers.
Since collected by Mr. J. Dearness near Comber, Ont.,
and by Mr. C. K. Dodge near Sarnia, Ont.

LONICERA GLAUCESCENS, Rydberg, Bull. Torr. Bot. Club,
Vol. XXIV., p. 90.

L. Sullivantii, Macoun, Cat. Can. Plants, Vol. I.,
pp. 197, 539.

L. g1auca, Macoun, Cat. Can. Plants, Vol. I., p. 197, in
part, and Vol. I., p. 539.

L. hirsuta glaucescens, Rydberg, Contr. U. S. Nat. Herb.
111., 503.

Froni North-Western Ontario to the Rocky Mouritains.
Our herbarium specimens are from Manitoba House, Lake
Manitoba; Fort Ellice, Assiniboine River, Man.; West
Selkirk, Man. Herb. No. 12805 ; Rat River, Otterburne,
Man.; Brandon, Man. Herb. No. 12804; Moose Jaw,
Assa. Herb. No. 12803; Prince Albert, Saskatchewan,
Herb. No. 12806; Banff and Kananaskis, Rocky Moun-
tains ; Waterton Lake, South Kootanie Pass, Rocky
Mountains. Herb. No. 10802. (John Macoun.) Doghead,
Lake Winnipeg. (J. M. Macoun.) Indian Head, Assa.
(W. Spreadborough.) Milk River Ridge, Alta. (Dr. G. .
.Dawson,.) Red Deer River, Alta. (H. .Gaetz.) Fort
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Smith, Great Slave River. (Miss E. Taylor.) Additional
Canadian localities given by Mr. Rydberg are River That
Turns, Assa. (John Macoun.) Ontario (Dr. and 31rs.
Britton and Miss Timrman ; T. J. W. Burgess.)
Saskatchewan. (E. Bourgeau.)

LIATRIs SCARIOSA, Willd.

Siince the publication of No. 9 of these papers, Dr.
T. J. W. Burgess lias written me that lie collected
this species at Leaminigton, Ont., in 1886, and Mr. J.
Dearness reports it from Port Frank and PointEdward, Ont.

LIATRIS SPICATA, Willd.

Leamington, Ont. (Dr. T. J. V. Burgess.) The only
other Canadian locality knownX to us is the vicinity of
Sarnia, Ont., where this species is comnon.

RUDBECKIA COLUMNARIS, Pursh, var. PULCHERRIMA, Torr. &
Gray; Macoun, Cat. Can. Plants, Vol. I., p. 243.

Near the Government Experiiental Farm, Brandon,
Man., 1896. (John Macoun. Herb. No. 12243.) The
dark brown-purple rays of this beautiful plant separate it
fron R. columnaris.

BERIA MARITIMA, Gray.

On Bird Island, Barclay Sound, west coast of Vancouver
Island. (Chas. P. Newcombe.) New to Canada. Only
other known place of occurrence, Farallones Islands, off
San Francisco.

ANTIEMIS ARVENSIs, L.

On ballast at Nanaino, Vancouver Island, 1887. (John
Macoun.) Common arond Victoria, Vancouver Island.
(J. R. Anderson.) Not before recorded west of the
Maritime Pro.vinces.
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CHRYSANTHEMUM ARCTICUM, L.

Shore of Larcomb Island, Observatory Inlet, B.C. (J.
ilcEvoy.) Southern limit on Pacifie Coast.

CHRYSANTHEMUM PARTHENIUM, Pers.

On ballast heaps, Nanaimo, Vancouver Island, 1893.
(John Mfacoun.) Not before recorded west of c' .ario.

ARTEMISIA GLAUCA, Pall. ; Macoun, Cat. Cati. P1ants,
Vol. I., p. 255, and Vol. Il., p. 335.

Comnon in Manitoba from Brandon southward. (John
facoun. Herb. Nos. 12257 and 12426.)

ARTEMISIA NORVEGICA, Fries, x ar. PACIFICA, Gray.

Mount O.K., near 4 ïIaskan boundary, B.C. (H. W. E.
Canovan.) Yukon River. (W. Ogilvie.)

ARTEMISIA VULGARIS, L.

Along the C. P. Ry. at Brandon, Man.; waste places,
Sicamous, B.C.; ballast heaps, Nanaimo, Vancouver Island.
(John Macoun.) Not recorded west of Ontario.

ARTEMISIA VULGARIS, L. var. CALIFORNICA, Bess.

Specimens collected by Mr. Jas. Fletcher near Victoria,
Vancouver Island, in 1883, were doubtfully referred here
by Prof. Macoun. (Cat. Can. Plants, Vol. I., p. 258.) It
has since been collected at Burrard Inlet, B.C., and
at Sooke, Saanich Arm, and Qualicum, Vancouver Island,
by Prof. Macoun.

PETASITES PALMATA, Gray.

iRevelstoke, Columbia River, B.C.; Port Moody, B.C.;
Conox, Sooke and Victoria, Vaneouver Island. (John
Macoun.) Nanaimo River, Vancouver Island. (J. R.
Anderson.) Not before recorded west of the Selkirk
Mountains.
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CNICUS ALTISSIMUS, Willd., var. DISCOLOR, Gray.

In thickets, River Park, Winnipeg, Man. (John
.Macoun. Herb. No. 12292.) Not before recorded west
of Sarnia, Ont.

CNICUS EDULIS, Gray.

Thickets, Sicamnous, Shuswap Lake, B.C., and Ainsworth,
Kootanie Lake, B.C. (John Macoun.) Not before recorded
froni interior of British Columbia.

ONOPORDON ACANTIHIUM, L.

Waste grounds, Nanaimo, Vancouver Island, 1887.
(John lacoun.) Not before recorded west of Ontario.

CENTAUREA CYANUS, L.

Waste places, Kootanie Lake, B.C.
Dawson.) Goldstream, Vancouver Island.
Not before recorded west of Ontario.

CALENDULA ARVENSIS, L.

On ballast, St. John, N.B.
Canada.

EcixoPs GLOBIFER, Janka.

Escaped fron cultivation
Beeton, Ont. (J. M Dickson.)

(Dr. G. M.
(John Macoun.)

(G. U. Hay.) New to

and well established at

LA3MPSANA co3mU-NIs, L.

North Saanich, Vancouver Island. (J . .. inderson.)
Roadsides, Comox and Victoria, Vancouver Island. (John
3Iacon.) Not before recorded from Vancouver Island.

CREPIS OCCIDENTALis, Nutt. var. atANDULOSA,
Macoun, Cat. Can. Plants, Vol, I., p. 556.

Prairies, Farewell Creek, Cypress Hills, Assa.
Macoun. Herb. No. 11709.) Eastern limit.

Torr.;

(John
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HIERACIUM GRACILE, Hook.

Mount Mark, Vancouver Island. Alt. 3,000 ft. (John
Macoun.) Not before recorded from Vancouver Island.
New stations for this species fromi iiiterior of British
Columbia are Queest Creek, Shusw. .p Lake, alt. 5,000
ft.; mountains north of Griffin Lake, ait. 6,000 fLt.; Toad
Mountain, Kootanie Lake, ait. 6,000 ft,. (J. Jl Macoun.)

HIERACIUM AURANTIACUM, L.; Macoun. Cat. Can. Plants,
Vol. I., p. 557, and Vol. IL, p. 336.

Since first collected at London by Mr. Dearness and
near Lake Magog, Que., by Mr. Giroux iii 1889, this plant
has become a troublesomue weed in parts of Quebec and
Ontario. - Our herbarium specimens are from Lake
Memphremagog, Que. (Dr. Ells.) Mer Bleue, near
Ottawa, Ont. (Dr. Jas. Fletcher.) Port Colborne, Ont;.
(John Macoun.)

LACTUCA CANADENSIs, L.

Danip thiciets, Sicamous, and Revelstoke, B.C. (John
Miaconn.) Not before recorded from west of prairie
region. Prof. Macoun (Cat. Can. Plants, Vol. I., p. 280)
says that this species is quite comnion in thickets iii the
western prairie region, but our only herbarium specimens
from the prairie were collected at Morden, Man., by Prof.
Macoun in 1896. L. leucophæea, Gray, is common
throughout the prairie region.

LACTUCA HIRSUTA, Miihl.

Alluvial soil near the Pembina River, three miles north
of Killarney, Man., 1896. (John Macon. Herb. No.
12346.) Not before. recorded west of Ontario. Sandy
woods near Ottawa and thickets west of Leanington
(John Macoun) are new stations for Ontario.

277



Canadian Rccord of Science.

LACTUCA LEUCOPIHEA, Gray; Macoun, Cat. Can. Plants,
Vol. I, pp. 281, 559.

Additional western stations for this species are·
Sicanous, B.C.; Revelstoke, B.C.; Stanley Park, Van-
couver, B.C., and Qualicum, Vancouver Island. (John
facoun.)

PRENANTHES ALATA, Gray; Macoun, Cat. Can. Plants,
Vol. I., p. 283.

Shake River, Burrougli Bay, Lat. 56° near, Alaskan
boundary. (H. W. E. Canavan.) Alberni Canal and
Barclay Sound, Vancouver Island. (John iVacoun.)
Not rare on the west coast of Vancouver Island, collected
at M-uir Creek and Port San Juan. (J. B. Anderson.)

PRENANTHES RACEMOSA, Michx var. PINNATIFIDA, Gray.

Near Windsor, Ont. (Wm. Scott.) Walpole Island,
Lambton Co., Ont. (C. K Dodge.) New to Canada.

SONCHUS AltVENSIS, L.

In the C. P. Ry. station yard at Brandon, Man.
(John M3acoun.) Not before recorded west of Ontario.

TRAGOPOGON P1ORRIFOLIUS, L.

Vaste places, Spence's Bridge, B.C. (John illacoun.)
Not before recorded between Ontario and Vancouver
Island.

LOBELIA DORTMANNA, L.

Shawnigan Lake, Vancouver Islapd. (John Mbfacoun.)
Not before recorded from any part of British Columbia.

VACCINIUM CANADENSE, Kalm. ; Macoun, Cat. Can. Plants,
Vol. I., pp. 290 and 560.

Revelstoke, B.C., and Craigellachie, B.C. (John
iVacoun.) Western limit.

278



Contributions to Canadian Botany.

VACCINIUM OVALIFOLIUM, Smith.

Revelstoke, B.C.; Ainsworth, Kootanie Lake, B.C.;
Sicamous, B.C.; Comox and Mount Mark, Vancouver
Island. (John Atacoun.) Head of Bennett Lake, Lat.
610, north of B.C. (Dr. 0. M. Davson.) Quesnel Lake,
B.C. (A. Bowman.) Mount Chean, B.C. (J. R. Anderson.)
Not before recorded in Canada west of the Selkirk
Mountains, but evidently conimon throughout British
Columbia.

ARCTOSTAPHYLOS ALPINA, Spreng.; Macoun, Cat. Can.
Plants, Vol. I., p. 294.

Cross Portage, Sepawisk Lake, Nelson River, Kewatin,
1896. (Jos. Tyrrell.) Southern limit in Central Canada.

CHIOGENES HISPIDULA, T. & G.

Mossy woods, Sicamous, B.C. (John 3facoun.) Western
limit in Canada.

GAULTHERIA OVATIFOLIA, Gray.

In woods at Revelstoke, Columbia River, B.C. (John
Mfacoiun.) Eastern liiit in Canada.

GAULTHERIA MYRSINITES, 171ook.

Alpine sumnmits, Ainsworth, Kootanie Lake, B.C., and
north of Griffin Lake, B.C. (John lMacoun.) Western
Iinit in Canada.

LEDUM GLANDULOSUM, Nutt. ; Macoun, Cat. Can. Plants,
Vol. I., p. 562 and Vol. II.,p. 339.

Additional stations for this species are Mount Aylmer,
Devil's Lake, Rocky Mountains, alt. 6,000 ft., 1891.
(Join Maconn.) Mountains west of Okanagan Lake, B.C.
(Jas. écEvoy.) Mr. McEvoy reports this to be common
at between 5,000 and 6,000 ft. altitude on most of the
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noutains between Nicola River and Lake Okanagan,
B.C. In the Rocky Mouintains it seems contiined to the
vicinity of the Bow River.

RHODODENDRON ALBIFLORUM, Hook.

Additional stations for this species are Queest Creek,
Shuswap Lake, B.C., alt. 5,000 ft. ; mountains north of
Griffin Lake, B.C., alt. 5,000 ft. ; mountain woods,
Ainsworth, Kootanie Lake, B.C. (Jas. .. Macoun.)
Mountains south of Tulameen River, B.C., ait. 5,000 ft.
(Dr. G. .1 Dawson.) Alpine woods, Mount Arrowsmith,
Vancouver Island. (John Macoiun.) Not before recorded
froni Vancouver Island.

MONOTROPA UNIFLORA, L. ; Macoun, Cat. Can. Plants,
Vol. I., p. 307.

Not recorded by Prof. Macoun west of Lake of the
Woods. Norway House, Lake Winnipeg. (Dr. Richard-
son.) Great Slave River. (Miss B. Taylor.) Sicamous,
B.C.; between Qualicun and Alberni, Vancouver Island.
(John IMacoun.)

PTEROSPORA ANDROMEDA, Nutt.; Macoun, Cat. Can. Plants,
Vol. I., p. 307.

Not recorded by Prof. Macoun, east of Quebec or west
of the Saskatchewan. Pine woods, Prospect Creek,
Prince Edward Island; Nanaiino, Vancouver Island.
(John Macoun.) Mountains west of Lake Okanagan, B.C.
(Jas. MwcEvoy.)

TRIENTALIS AMERICANA, Pursh.

In .thickets north of Prince Albert, Sask. (John
Macoun.) Black River, east of Lake Athabasca. (J. W.

Tyrrell.) Northern and western limits in Canada.
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DOUGLASIA ARCTICA, Hook.

A few specinens of this beautiful little plant were
collected along the coast between the mouth of the
Mackenzie River and Herschel Island by Rev. J. ID.
Stringer, May 25th, 1893. It has not been found since
collected by Dr. Richardson to the east of the Mackenzie
River. Herb. No. 14298.

ANAGALLIS ARVENSIS, L.

In waste places and on ballast heaps, Nanaimo,
Vancouver Island. (John Macoun.) Not before recorded
west of Ontario.

iFRAXINUS VIRIDIS, MichX.

South of Moose Jaw, Assa., 1896, and Old Wrives Lakes,
Assa., 1895. (John Macoun.) Western limit in Canada.

VINCETOXICUM NIGRUM, Moench.

In cultivated grounds, Victoria, Vancouver Island, 1888.
Adventitious. (Dr. Jas. Flet cher.) Only Canadian record.

GENTIANA ANDREWSII. Griseb.

Rich moist ground, Selkirk, Man. (Jas. M. 1acoun.)
Griswold, Man. (Rev. W. A. Burmanu.) Western limiit
in Canada.

P1HLOX HOOKERI, Dougi.

Gilia pungens, var. Hookeri, Gray, Syn. Fl., p. 141.

Kettle River, east of Okanagan Lake, B.C. (J. B.
Ande, son.) New to Canada. First found by Douglas on
Okanagan River a little south of the international
boundary.

COLLOMIA GRANDIFLORA, Dougl.

Dry, rocky banks, Botanie Creek, near Lytton, B.C.

(Jas. McLEcoy.) Eastern limit in Canada.
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GILIA LINIFLORA, Benth. var. PHARMACEOIDES, Gr.

Depressions on the prairie, Police Point, Medicine Hat,
Assa., and near Cypress Lake, Assa. Herb. No. 5546.
(John Macoun.) Not before recorded east of British
Columbia.

PIHACELIA TANACETIFOLIA, Benth.

A weed on the Experiiental Farm, Brandon, Man.,
1896. (John Mlacoun.) New to Canada.

CYNOGLOSSUM OFFICINALE, L.

Along an old road near the railway bridge, Brandon,
Man., 1896. (John Macou'n.) Not before recorded west
of Ontario.

PHYSALIS PIIILADELPHICA, Lan.

In a ravine, S.W. of Komoka, Ont. (J. Dearness.) New
to Canada.

PHYSALIS VIRGINIANA, Mill. var. AMBIGUA, Gray ; Macoun,
Cat. Can. Plants, Vol. I., p. 350.

Sandy hillside, shore of Lake Huron, Sept., 1891. (J.
Dearness.) Not before recorded froin Ontario, though
some of the references under P. Virginiana, Macoun, Cat.
Can. Plants, Vol. I. p. 350, are probably this variety.

GRATIOLA VIRGINIANA, L.; Macoun, Cat. Can. Plants, p. 359.

Conox, Vancouver Island, 1893. (John M1acoun. Herb.
No. 706.) Distributed as G. ebracteata. Credited by
Gray to British Columbia, but iot before found by
Canadian collectors.

MARTYNIA PROBOSCIDEA, Glox.

Niagara Falls, Ont., 1892. (R. Cameron.) Hamilton,
Ont. (J. 21. Dickson.) Not known to occur elsewhere

in Canada.
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PHRYMA LEPTOSTACHYA, L.

Damp thickets by a brook at Morden, Man. (John
.Macoun. Herb. No. 12431.) Not recorded west of
Ontario.

TEUCRIUM CANADENSE, L.; Mecoun, Cat. Cai. Plants,
Vol. I., p. 380 in part, and Vol. IL, p. 349.

Apparently nuch rarer than T. occidentale even in
Ontario. Our herbarium specimens are froni Pt. Pelee,
Essex Co., Ont. (Dr. Burgess.) Brampton, Ont. (Jas.
White.) In thickets by the Assiniboine River at
Brandon, Man. (John .Macoun. Herb. No. 12416.) Not
before recorded west of Ontario.

TEUCRIUM OCCIDENTALE, Gray; Macoun, Cat. Can. Plants,
Vol. I., p. 574 and Vol. IL., p. 349.

Our herbariuin specimens are from Ottawa, Ont.
Belleville, Ont.; Bird's 1H1ill, near Winnipeg, Man. Herb.
No. 12288; Cypress Lake, Cypress Hills, Assa. Herb.
No. 12890 ; Kamloops, B.C. (John Macoun.) Londori,
Ont. (Dr. Burgess.) Burlington Beach, Hamilton, Ont.
(J. M. Dickson.) Not before recorded froim the prairie
region.

ABRONIA MICRANTHA, Choiss.

Abundant in dry sand at the crossing of Many Berries
Creek, north of Milk River, Assa., July 9th, 1895. (John
Macoun. Herb. No. 12902.) New to Canada.

ANYCHIA DICHOTOMA, MX. ; Macoun, Cat. Can. Plants,
Vol. 1., p. 396.

Near Leaiiiigtoii, Ont., 1890. (J. Dearness.) Sandy
fields near Leamington, Ont., 1892. (John Macoun.)
Only once before collected in Canada.
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AXYRIS AMARANTOIDES, L. Macoun, Cat. Can. Plants,
Vol. Il., p. 352.

First collected in 1886, in Manitoba, by Dr. Fletcher,
now coininon along the line of the Can. lac. Ry. west to

Medicine Hlat, Assa., and in cultivated fields and waste

places throughout Manitoba. Our herbarium specimens
are froin Winnipeg and Brandon, Man. ; Indian Head,
Moose Jaw and Medicine Hat, Assa.

ERIGONUM UMBE4LATUM, Torr. ; Macoun, Cat. Can. Plants,
Vol. I., p. 406.

Additional stations for this species are Milk River
Ridge, Alta. ; Vermillion Mountin near Banff, Rocky
Mountains; Lake Louise, Rocky Mountains; Sproat,
Columbia River, B.C. (John llacoiti.) Big Horn Moun-
tains, west of Lake Okanagan, B.C. (Jas. MfcEvoy.) Not
before recorded east of Rocky Mountains.

ERIGONUM IHERACLOIDES, Michx.

)eer Park, Lower Arrow Lake, B.C. (John iMlaconn.)
Eastern limit in Canada.

ERIGONUM OVALIFOLIUM, Nutt. ; Macoun, Cat. Can. Plants,
Vol. I., p. 407.

Big Horn Mountains, west of Okanagan Lake, 'B.C.
(Jas. Mc:Eroy.) Along Waterton Lake and on Sheep
Mountain, South Kootanie Pass, Rocky Mountains. (John
Macoun. Herb. No. 12948.)

EaIGONUM MULTICEis, Nees; Macoun, Cat. Can. Plants,
Vol. I., p. 407.

Wood Mountain, Assa. Herb. No. 12949; dry rocks
along Waterton Lake, South Kootanie Pass, Rocky
Mountains, 1895. (John lucoun.) Eastern linit in
Canada.
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ERIGONUN NIVEUM, Dougl.

Dry ground, Lake Okanagan, B.C., Sept. 15th, 1890.
(Dr. G. M. Dawson.) New to Canada.

ERIGONUM CERNUUM, Nutt.
Sand hills at the crossing of Many Berries Creek near

Milk River, Assa. Herb. No. 12947; on the banks of the
South Saskatchewan at Police Point, Medicine Hat, Assa.
Herb. No. 12946. (John .Macoun.) New to Canada.

POLYGONUM BISTORTOIDES, Pursh.

On the summit of Sheep Mountain, Waterton Lake,
Rocky Mountains, alt. 7,500 ft., July 31st, 1895. Herb.
No. 12989. (John Macoun.) New to Canada. Aretie
American specimens referred to P. Bistorta seem to be
intermediate between that species and P. bistortoides.

SASSAFRAS. OFFICINALE, Nees.
Near Sarnia, Lambton Co., Ont.

western limit in Ontario.
(C. K. Dodge.) North-

QUERCUS ALBA, L.

Elevated shore of Rainy Lake, Ont., 1896. (W. MlcInnes.)
Western limit in Canada.

CYPRIPEDIUM ACAULE, Ait.; Macoun,
Vol. II., p. 22.

Dry hillock of sand and boulders.
1070. (Jas. W. Tyrell.)

UVULARIA PERFOLIATA, L.; Macoun,
Vol. Il., p. 44.

Cat. Can. Plants,

Lat. 570 30', Long.
J

Cat. Can. Plants,

Near Niagara, Ont., 1890. (J Dearness.) Jordan
Station, near Niagara, Ont., 1892. (John Macoun.) Very
rare and not collected for many years.
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ALETRIS FARINOSA, L. ; Macoun, Cat. Can. Plants, Vol. IL.,
p. 23.

Common at Sandwich, Ont. (John Macoun.) Near
Sarnia, Lanibton Co., Ont. (C. K. Dodge. J. Dearness.)
Only recorded before from Leainington, Ont.

ERYTHRONIUM ALBIDUM, Nutt.; Macoun, Cat. Can. Plants,
Vol. IL, p. 41.

Stag Island in St. Clair River, 5 miles below Sarnia,
Ont. (C. K Dodge.) North-western limit.

SCIRPUS CAMPESTRIS, Britton.
S. maritimus, Macoun, Cat. Can., Vol. IL., p. 100 in
part.

Common throughout the prairie region. Our herbarium
specinens are froin Red River, Man. (Douglas.) File
Hills, Assa.; Thunder Creek, Moose Jaw, Assa.; Park
Beg, Assa. Herb. No. 16411 ; Milk River, Alberta. Herb.
No. 16412. (John Macoîn.)

SCIRPUS SMITIIII, A. Gray.

In wet sand, Toronto Island, Ont., 1886. (WVm. Scott.)
New to Canada.

SCIRPUS DEBILIS, Pursh.

Muddy places, Queenston Heights, Ont., 1896. (lTm.
Scott.) New to Canada.

FIRMBRISTYLIS CASTANEA (Michx.), Vahil.

Walpole Island, Lambton Co., Ont., 1894. (C. K Dodge.)
New to Canada.

ELEOCHA.RIS MUTATA (L.), R. & G.

E. quacirangulata, R. & S.

Sarnia Bay, near Sarnia, Ont.. 1896. (C. K. Dodge.)
New to Canada.
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DESCRIPTION OF A NEW GENUS AND SPECIES OF CYSTI-

DEANS FROM TE TRENTON LIMESTONE AT OTTAWA.'

By J. F. WHITEAVES.

ASTROCYSTITES OTTAWAENSIS.

Fig. 1. Fig. 2. Fig. 3.

Figs. 1-3. Astrocystites Ottawaensis. Fig. 1. Side view of
a nearly perfect specinen, shewing the small plates surrounding
and perhaps covering the anus, on the left side of one of
the ambulacral areas, at A, and the peculiar sculpture of part
of the calyx, natural size. Fig. 2. Summit view of the same
specimen, also of the natural size. Fig. 3. Radial plate on the
left of the anal region of another specinen, twice the natural
size, to shew the peculiar shape and sculpture of this plate, also
the overlap by the distal portion of one of the ambulacral areas
above, and the inodification of the upper margin of the plate
on the anal side: A-relative position of the anus.

Bogly or " crown" of the organism globose, almost
spherical but narrowing rapidly below into a very short,
slender colunn or stem, and sonewhat five-sided as seen
from above.

Calyx or dorsal cup broadly conical and entire below
the nidheight, but divided above into five large, pointed
and slightly incurved, sepaloid lobes, with rather oblique
and slightly convex sides, by the decurrent portions of the
ambulacral areas. The greater part of one of these lobes.
as seen at A, in Fit. 1, is occupied with a cluster of
minute plates, which surround and either partially or
wholly cover the anal opening.

t Commniicatcd by permission of the Director of the Geological survey.
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Surface of the calyx narked by small, short, branching
grooves, which radiate fron the centre and anastomose at
the margins of large plates of irregular shape. The exact
outlines of some of these plates are not clearly defined in
any of the three specimens that the writer lias seen,
but two of the latter have part of the calyx crushed
in such a way as to shew parts of the margins of at least
two of the radiais and of one of the basals. Judging by
these indications of the outlines of the plates and by
the peculiar sculpture of others, the composition of
the calyx would seei to be essentially as follows. In the
undivided and lower moiety of the divided portion there
appears to be a circlet of large, subpentagonal and
presumably basal plates, immediately above the columr
On the surface of these plates the branching grooves
radiate upward and outward, but not backward, and,
consequently, only the front and part of the lateral
margins of each of these plates is ninutely sinuated.
Next to these supposed basal plates and alternating with
them there is a circlet of five large radials. These radiais
are irregular in outline, but their niargins are minutely
sinuated all round, except in the middle of the summint,
where each of these plates is overlapped by the distal
portion of the ambulacral area, as sliewn in Fig. 3., On
each side of the anal region the upper and inner portions
of the margin of each of the two radiais that partially
bound it, are slightly modified, as also shown by Fig. 3,
in which A represents the relative position of the middle
of the anal region. In the upper and lobate portion of
the calyx there appears to be a comparatively small and
preisunably interradial plate, whose outline it is not yet
pcssible to define precisely, in or near the middle of each
of four df the lobes, the corresponding part of the fifth
lobe being occupied by the group of sinall plates which
surrounid and apparently cover the anus.

The summit, or entire upper surface above the calyx, is
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exclusively occupied with five large linear lanceolate,
radiating anbulacral areas, which extend a little beyond
and below the midheight anid alternate, at and near
the centre, with five snall narrowly eloigated, sub-
triangular, alnost bottle-shaped plates. The aibulacral
areas consist of well defined grooves, which are partially
and perhaps in perfect speciiens were wholly roofed over
witi two rows of small, transversely elongated antd
alteriately arranged covering plates, from the centre of
the sununit, where they injterlock and probably cover
the presumably subtegnminal mouth. In the only speci-
mens known to the vriter these plates roof over the
ambulacral grooves, from the middle of the suîmit,
for distances varying fron one-half to fully two-thirds
of the entire- length of each groove, but always, at
least, as far outward as to the bases of the small
alternating subtriangular plates. On some of the
ambulacral grooves only eight covering plates can be
counted on each side, iii a longitudinal direction, but on
others there are as many as fourteen on each side.
In the latter case the circunstance that several of
the outermost coyering plates are crushed down into the
ambulacral grooves leads to the inference that the grooves
may have been almost or completely roofed over in perfect
specimens. A central area at the sunumit, in which
the ambulacral areas or covered imer ends of the
ambulacral grooves are everywhere in close contact with
the snall alternating subtriangular plates, is bounded
by the bases of the latter. Outside of this area the
ambulacral areas suddenly become more widely divergent,
and their grooves are bordered on each side by a
proninent raised rim. At the outer end of each of the
ambulacral areas, where the covering plates have been
removed or are absent, there is a longitudinal row of
marginal pores on the inner surface of the raised rin
which bounds the groove on both sides, as shewn in
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Fig. 3, and the whole of the outer declivity or downward
slope of the rin is transversely corrugated or ribbed.

When examined with a lens, the whole surface of
the calyx, of the covering plates of the ambulacral grooves
and of 4he snall subtriangular plates which alternate
withî the imer ends of the ainbulacral areas at the
surninit, is seen to be densely pitted or perhaps perforated.

Two speciiens of this species, both collected by Mr.
John Stewart in 1886 froin the Trenton limestone at
Division street, Ottawa, are in the Museum of the
Geological Survey of Canada, and an imperfect specimen
from the saine locality bas been kindly lent to the writer
by Mr. Walter R. Billings. All three of these specimens,
when found, were almost completely covered with a very
tenacious shaly limestone, and although they have been
both carefully and skilfully cleaned, it is just possible
that some of the covering plates of the ambulacral grooves
mîay have been accidentally renoved in the cleaning. At

present, also, it is not possible to ascertain from either,
whether the dense pitting, of so large a portion of their
surface is caused by "conjugate" pores or not. It is only
proper to add that the general outlipes of the plates
of which the calyx is composed in this species, were first
suggested to the writer by Mr. W. R. Billings, who,
as is well known, bas devoted much tinie to the study of
the crinoids and cystideans of the Trenton limestone
of the Ottawa valley.

-Astrocystites would seem to be most nearly related
to Astcroblastus, iRichwald, and is probably referable to the
sane fanily, thougli it clearly differs from that genus
in several important particulars. Thus, a comparison of
the plates of which the calyx is composed in these
two genera shews that, although they have nuch the
sane shape and style of sculpture, yet those of Astero-
b/astus are both sinall and very numierous, while those
of Astrocystitcs are large and comparatively few in
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number. The anal region of Astrocystites, too, is lateral
and well defined, but no indications of any such region
have yet been observed in Asteroblastus. The summnit,
also, is very differently constructed in these two genera.
In Asteroblastus there is a central oral aperture, imme-
diately surrounded by five apical plates, and the
amnbulacral areas, which are comparatively I)road and
short, do not reach to the centre. No traces of the oral
aperture are visible anywhere on the suimnit of Astro-
cystites, the mouth in that genus being apparently
subtegminal, and the ambulacral areas, which are long and
narrow, extend to the centre, where their covering plates
interlock.

The ambulacral areas of A(rocystites are sonewhat like
those of Blastoidocrinits, but, in the latter genus (which is
still known only from the few fragments collected by E.
Billings from the Chazy limestone of the Island of
Montreal and its immediate viciniLy, and from the
imperfect specimens from the ' Orthocera.titenkalk" of
Pulkowa, Russia, described and figured by Friedrich
Schîmidt) the spaces between them are completely filled
with the large deltoids, which, according to E. Billings,
" extend the whole length of the pseudambulacra."

There are, also, apparently, some points of resemblance
between Astrocystites and Cystoblastus, Volborth, but in
Zittel's description of the latter genus, which is the only
one that the writer lias access to, there are said to be two

pectinated rhombs in the calyx, whereas no traces of such
st ructures have been observed in the dorsal cup of
Astrocystiles.

In 1874' Schmidt expressed the opinion that Blastoi-
iocriu&s, Asteroblastus, Mesites and Cystoblastus are all
cystidea wliich nay be regarded as intermediate- in their
characters between that class and the blastoids, and it

."Mcmoirés de IAcadémie Imperiale des sciences de st.-Pétersboturg, VIIe
sene, tome XXI., p. 25."
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is quite clear that these are the genera to which
Astrocystites is most closely allied, "Blastoids," writes
Dr. Charles Eastman, in the first volume of his translation
of Zittel's Text-book of Palmontology, published in 1896>
"have not been recognized, as such, up to the present.
tine, in strata lower than the Silurian ; but it is possible
that several genera occurring in the Ordovician of North
America and RZussia (Blastoidocrinus, Asteroblastus, etc.),
which are now referred to the Cystids, may eventually be
transferred to the Blastoidea." In that event, Astro-
cystites would, of course, have to be included in the same
category. On the other hand, Etheridge & Carpenter,
on page 129 of their " Catalogue of the Blastoidea in
the Geological Department of the British Museum,"
publislhed in 1886, say distinctly, " we have no certain
evidence of the existence of true Blastoidea anterior
to the Upper Silurian period. For we much doubt, as we
have explained in the previous chapter, whether the
problemnatical Blastoidocrinus from the Lower Silurian of
Canada and Russia can properly be referred to this
group." Nicholson & Lyddeker, in ·the first volume of
their " Manual of Paheontology," published in 1889, follow
Johannes Muller's classification of the Cystoidea, and
divide the class "into the three orders of the Aporitidoit
Diploporitidoe and Rhombiferi, according as the calycine
plates are imperforate, are pierced by yoked pairs of pores
indiscriminately distributed, or have their pores arranged
iii pore-rhombs." Of these three orders, Astrocystites
would seen to be most probably referable to the
Diploporitidoe. In conclusion, the writer begs to tender
his cordial thanks to his friend and colleague, Mr. L. M.
Lambe, F.G.S., for the accurate and original drawings.
which are reproduced in this paper.

OTTAWA, April 28th, 1897.
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Some Ores and Rocks of Southern Slocan.

SOME ORES AND ROCKS OF SOUTHERN SLOCAN Divi-
SION, WEST KOOTENAY, BRITISH COLUMBIA.

By J. C. GWILLIM, B.A.Sc., and W. S. JOHNSON, B.A.Sc.,
Slocan City, B.C.

The section of country taken up by this paper is a part
of the Slocan Mining Division of West Kootenay, British
Columbia.

As may be seen from the accompanying sketch map,
this particular area lies in the drainage basins of Ten

S ,e
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e'

Mile, Springer and Lemon Creeks, west of the divide
between Kootenay Lake and Slocan Lake and River.

This area, therefore, lies immediately south of the rich
silver-lead district of the Slocan proper, and it is, in itself,
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a richly mineralized district.. In the study of the
characteristic rocks of this district the writers were much
aided by the kindness of Dr. F. D. Adams, of McGill
University, to whom they are indebted for the microsco-
pical examination of a number of rock sections and as
well as for suggestions upon the nature and origin of
varions specimens sent to imu.

The country rock of this district is a granite. It is
bounded to the north, some six miles above Ten Mile
Creek, by the Slocan Slates of McConnell, in which occur
the rich silver-lead mines now being so extensively and

profitably worked.
To the west there is a conthct with a great region

of gneissoid rocks and dark schists, which, for the most
part, lie west of the great trough formed by Slocan Lake
and Slocan iRiver, but which also cross over to the east
side of the Lake at a point soniewhat south of Twelve
Mile Creek, and côntinue along the east shore, at least,
until Springer Creek is reached, and probably occur along
the lower slopes of the mountains further south. To the
south and east the characteristic granite continues
towards Kootenay Lake and the western arn of Kootenay
Lake.

The contact of the gneissoid rocks with the mineral-
bearing granites to the east of it is not well defined,
excepting the fact that the block of gneiss and schists
which lies east of the Lake forms a low bench, and
the hills which rise above this bench are of a different
nature and are well mincralized, which cannot be said of
any portion of the gneisses so far prospected.

Between the gneiss and t.he granite proper, however,
there -ilsually intervenes a wide band of a highly silicious
somewhat cleavable rock, which may possibly be a felsite.
This band is mineralized, but is considerably broken.

With the exception of a few isolated patches of a
highly silicious metamorphic rock of a dark color, the
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district under consideration is composed of a granite
having the following characters.

This granite is of a dark grey color and is composed of
quartz, feldspars, biotite and hornblende, with a good
deal of accessory sphene.

Its striking visible feature, however, is the occur-
rence in it of large crystals of impure orthoclase,
giving it a porphyritic appearance. These crystals are
usually a half to one inch long, and are commonly
twinned parallel to the orthopinacoid. Small scales of
biotite are scattered through the crystals, and the
analysis, as here given, shows a good deal of lime and
soda for an orthoclase.

SiO ..... . . . . . . . . . . . . . . . .  . . . . . . . 59-86
Al 2+Fe,0 3 . . . . . . . . . . . . . . . . . . . . 20-26
K20...... ....... ........... 12-39
Na20.... .. ...... ...... ...... 5-76
CaO................ ....... . 2-90
M gO ................ .......... 0·78

Total...... ... ....... 101-95

The lime is probably present as calcium carbonate.
An analysis of the granite gave:-

SiO2................. ...... 60-09
AL20S....................... 17-20
Fe2O,.................... ..... 6·73
CaO........ ......... 8-24
N aO ...... ...... ...... ...... 2-45
K .......................... 6-23

........ .... ......... .. .. .47

Total.. .......... ...... 101-41

A imicroscopical examination of a specimen of this

granite, taken from within a few feet of a quartz vein,
was inade by Dr. Adanis. It was found to be a crushed
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bioti te granite containing a good· deal of plagioclase. , The
quartz and feldspar show marked indications of great
pressure. Much biotite, partially altered to chlorite is
present and is associated with epidote, perhaps also an
alteration product, having, however, in one case a core of
allanite.

This specimen was considerably decomposed, being from
near a vein and also near the surface. Two other
specimiens, one of then from a granite horse in a quartz
vein, and the other from a cross-cut tunnel several miles
distant, showed niuch the same characteristies, especially
in the evidence of great crushing. The hand specimens
do not show this crushing to any great extent, though the
feldspar crystals are not very regular in outline at times.
In this granite, which by the way, differs a good deal from
the intrusive granites which break through the Slocan
Slate series, near Three Forks, to the north, there are
several distinct classes of mineral-bearing veins. These
classes of veins differ both in origin and in the nature
of the material filling them, but ail occur in this typical
porphyritic granite.

Class I. The most comnon and the nost characteristic
consists of irregular veins of coarsely crystallized opaque
q1uartz. They vary quite rapidly in width, both laterally
and in depth; their usual width is under four feet; their
dip is very low, being from 100 to 50° from the horizon.
No one of these veins bas vet been explored to a greater
depth than 100 feet. Hence all observations are con-
fiiied to little more than surface showings.

Where shaf ts have been sunk a good deal of displacement
is revealed along slickensided planes, more or less parallel
to the -strike of the vein, i.e., usually parallel to the
hill-slope wherever it may be.

The displacements are seldomi more than a few feet, and
the plane of faulting carries a good deal of gouge or
selvage matter. Where the vein ends abruptly it is
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commonly found again by following the rule of normal
faulting. The broken off, or rather the abrupt endings of
the quartz veins, have a smooth and rounded appearance,
which is hardly warranted by the slight throw, and,
moreover, the vein wlien found again does not always
correspond in thickness to where last seen.

Figure 1 illus-
trates this fault-
ing. It repre-
sents an actual
section, as seen
in a prospect
shaft. A curious
feature of these
veins is the gen-
eral tendency to
pitch in towards
t h e centre of

any given mountain, ridge or range from all sides of
that mountaiii. Possibly this may be only a result of
casier discovery of veins so situated, and there nay
be other ones dipping outwards with the inountain slopes,
as, indeed, they do in a few cases.

There is no general direction for these veins, this being
a distinction from the silver lead veins, imnediately north
-of this district, which have some tendency toward a north-
easterly strike. Generally speaking, the veins are free
from the granite walls and have more or less selvage
matter along these walls, but it is not uncommon to
find the decomposed granite and quartz firmly " frozen" or
cemented together even on walls which, in other places,
are quite free along the vein.

Figure 2 illustrates the sudden pinching out of a quartz
vein. The quartz, which carries a high value in gold,
suddenly rounds off like a boulder, and only a seam of
selvage matter is left, whilst on either side of the seam
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the granite bas been decomposed to a soft greenish
silicious natter, which is impregnated with large crystals

of pyrite. In all fault-

ing and sudden ceasing
of the ore bodies there
is little evidence of
dracring aside of the
vein matter or other

f jiindication of wvhich way
the continuation may
be found.

Aside froni displace-
ients and rapid varia-

tions in width, these quartz veins show great persistence
both in reappearance and in mineralization.

The mineralization of these veins is sporadic, or chute-
like, with a tendency to banding where the ore body is of
regular widlth. U tsually the enlarcrements give rise to a
more cellular and comb-like structure, and in such places
the richest minerals are found.

Horses, such as shown
in Figure 4, are common.

The one figured shows
miarked evidence of great
crushing, probably an-
terior to the forming

of the vein matter. An analysis of this horse gave

SiO ........... ........ ........ 71-70
A L20 2... . . . . . . . . . . . . . . . . . . . . . . .  18-25
Fe202. . . . . .  . . . . .  . . . . . .  . . . . . . .  3·18
M gO . .......... .............. 2-12
CaO.............. ..... ... 3-36

Total.... ........... 98-61

The alkalies were not determîined, but are evidently
much lower than the normal granite.
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The precious metals, gold and silver, are found in such
veins in a native state. The silver in leaf form along
cleavage lines, the gold in coarse particles, sometimes crys-
tallized; also as a natural alloy of gold and silver where
the gold and silver are nearly equal in per cent., and asso-
ciated with the loose granular iron pyrites occurring in
these veins. This pyrites often oceupies little cells in the
apparently massive quartz; whei the quartz is broken the
pyrites falls out, leaving a clean littie cell, with often
some black powder, which is probably argentite.

The pyrites contains ý oz. of gold antid 200 oz. of silver, to
2 oz. of gold and 50 oz. of silver. They sometimes present
a more massive or crystallized form, being still rich in
silver. Tie locality seems to determine their richness.

The chief mineral distinctive of these veins, however, is
argentite, either as a coarse aggregation of crystals, at
times weighing over a gramme, which fill interstices in
the quartz or as a very finely disseminated powder, which
gives the quartz a bluish black appearance. The coarsely
crystalline variety is more common where the powdery
form is absent. The crystals appear often to fill in
the spaces between well developed crystals of quartz.

A good deal of iron oxide, rich in free gold and argentite,
occupies the central conmbed cavities of some of the veins,
also iron oxide, as limonite and haemnatite fills up sonie of
the interstices and cells, appearing thus to be crystallized.

Referring to the map, it will be seen that the veins
of Class I. occupy a small area between Twelve Mile and
Springer Creeks, nearly all the country between the
Springer Creek and first north branches of Lemon Creek,
and also iii some very typical cases they are found south
of these branches.

As one goes to the south, the gol(l and silver ratios
of value change trom about 1 to 10 to equality along the
north branch of Lemon Creek, and finally further south
the gold value becomes the greater.
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Although the argentite, as far, as known, carries little
or no gold, there appears to be a direct ratio between the
value of gold and silver in any one vein, or part of it. In
the area defined as belonging peculiarly to this class
of ores, there are fe'w veins of any other character, save
sone doubtful replacement zones of low grade galena,
and some quartz veins which carry mixed crystallized
pyrites and galena; in these the gold and silver values are
low, yet they are in the heart of the richer ore bodies.

Class IL., of ore bodies, is not largely represented as
yet, but it is a very distinct one, and consists of narrow
.veins dipping at high angles to the horizon. The ore
body is nixed quartz and seconday limestone. The ore
itself is galena and a very dark zinc blende, both rich in
silver, and aliost devoid of gold. This ore is singularly
well collected along the walls of the vein, the outside
slickensided portions of which consist often of the fine
grained galena, called steel galena, the inner portions
being a coarser galena and dark blende. Usually in this
district the zinc blende is low grade in silver; here
it is not so.

This class of veins has not been seen in immediate
association with those of Class I. It is more distinctive
of the Ten Mile slopes. The country rock is the same to
all appearances.

I Figure 5 represents one of
these veins, also the inter-

NN5 '. ference of the vein by a

narrow dyke of a soft, soapy
U and grey matter, probably a

micaceous trap. A very dark
hornblendic biotite granite
occurs in patches along this
dyke also.

Class III. Some veins of this class are remarkable for
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their richness in silver. Though in nature and structure
they appear quite common, the veins of this class show
evidence of a replacement of the granite country rock by
ore. These veins, or ore bodies, are nearly perpendicular.

The replacement seems to have taken place along a
line of decomposed granite, often along two parallel
seams, which give the impression of being the walls of
a vein.

The intervening granite is penetrated by ramifyiig
stringers of quartz and patches of galena and zinc blende.
In some cases the galena is exceptionally higlh grade
in silver. When this is the case, argentite is probably
present along the cleavages of the galena. At other
times the galena is low grade, far below the general
average of Slocan galenas, which is somewhat over 100
oz. per ton. The blende is low grade. A case of dyke
interference also occurs with one of these ore bodies
This is a narrow band of rock very similar to the one
described before, only of a darker color. Under the
microscope it shows itself to be a much decomposed basic
" mica trap" allied to the minettes.

Such dykes, togetber with others rich in hornblende,
are coihnon in all this district.

An assay of rock frorm this dyke gave 4 oz. silver to the
ton. This may have been accidental, being from an
exposure in a tunnel. An analysis gives

SiO2. . . . . . . . . . . . . . . . . . . . . . . 39-38
CaO .......................... 13-44
A.203 . . . . . . . . . . . . . . . . . . . . . . . 22-94
Fe2O .. . . . . . . .  . . . . . . . . . .  . . . . . .  11-33
MgO.............. ........... 93
K,0........ ...... ...... .... Not det.
Na20 ......................... "

Total...... ........... 97'02

On passing through this dyke, which cuts the ore body
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at riglit angles, no more ore is foutid. it may be that the
dyke appeared before the ore did, though at first sight

j this seems un-
Ote e N23

likely. The

dyke walls are
slickensided.

Figure 3 il-
lustrates this
occurrence.

In addition to these three main classes of ore bodies
there are many modifications in filling material and ini
structure. These, however, are not important, with the
exception of a widely represented class, which occurs
along the upper waters of Lemon Creek. They are low
grade, patchy galena bodies in a silicious gangue. At
times these may be very ricli in silver also. They have
little or no gold.

Another more important class is a sugar grained quartz
vein, which carries some pyrites and galena as well as
a fair proportion, say, 40% of free milling gold. These
ore bodies are physically like Class I. They occur south
of Lemon Creek. In one place on Lenion Creek there
is an occurrence of free gold and galena intimately asso-
ciated, but this is rare.

Concerning the small areas of dark cleavable rock,
microscopical examination goes to show that they are
very finely grained, altered sedimentaries. An analysis
of one gave:-

SiO 2........ ...... ...... .... 61·74
A120, and Fe2O3 . . . . . . . . . . . . . . . . 19-66
CaO ........ ...... .... ...... 14-00
M gO ........ .......... ...... 2·28
KCO2 .... ... .......... .... .. Not det.
N a2O .........................

Total...... .... ...... 97-68
Iron pyrites is also present.
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THE GOHNA LANDSLIP.'

By PROF. W. M. DAVIs, Harvard University.

A remarkable instance of foresight in averting disaster
is found in an account of the Gohna landslip'on a head
branch of the Ganges, in the Garhwal Himalaya, and
of the flood that followed on the overflow of the resulting
lake, as published by the Public Works Department 6f
the Government of India (Calcutta, 1896). The slip
occurred in September, 1893, continiing three days with
deafening noise, darkening the air witli the dust from
shattered rocks, and clogging the narrow valley with
800,000,000 tous of detritus. The fall descended about
4,000 feet, spreading about two miles along the valley
and rising 850 feet above the former stream level. It
resulted from the undercutting of strata that dipped into
the valley, and hence should be classed with those slides
that follow the erosion of narrow valleys in uplifted
masses ; as such, being a characteristic of vigorous young
mountains.

Careful study of the ground made it clear that no
artificial discharge could be made for the rising lake. As
the impending flood could not be controlled, every effort
was made to insure the safety of the people in the valley
below by tinely warning of the disaster. A telegraph
line was constructed from Hardwar, on the Ganges at the
edge of the plains, to Gohna, 150 miles within the
mountains. In April, 1894, August 15th was set as the
probable date of the flood. A number of suspension
bridges were dismantled and removed. Safety pillars
were set up on the valley slopes, at intervals of half
a mile, and at heights of fron 50 to 200 feet above the
ordinary river level, thus indicating the probable limit of
the flood, above which there would be no danger.

The lake back of the dam grew to be four miles
i Reprinted fromu science for March 12th, 1897.
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long and half a mile wide. At midnight of August
25th--26th, during a heavy rainfall, the flood began. In
four hours the lake was reduced to two miles in length
and a quarter of a mile in breadth; 10,000,000,000 cubic
feet of water were discharged, cutting down the barrier
390 feet; advancing at a rate of twenty miles an hour at
first, and ten miles an hour further down the valley,
sweeping away niany miles of valley road, completely
destroying two bridges that had been left standing,
because of remonstrances fron local authorities against
their removal, and leaving no vestige of many villages
and three considerable towns; yet sb fully was the danger
announced that not a single life was lost.

ON THE ORIGIN AND RELATIONS OF THE GRENVILLE AND

HASTINGS SERIES IN THE CANADIAN LAURENTIAN.

By FRANK D. ADAMS and ALFRED E. BARLOW, with Remarks by
R. W. ELLs.1

As the exploration of the more remote portions of the
great Canadian protaxis of the North American continent
progresses, acconpanied by the detailed mapping of its
more accessible parts, the true character, structure and
origin of the Laurentian System is being gradually
unfolded. The work of Logan during the early years
of the Canadian Geolùical Survey, though excellent in
the main, is being supplemented and, in certain directions
corrected; and as the work is now being pushed rapidly
forward, it is believed that the time is not far distant
when, difficult as the sLtudy is, we shall possess as complete
a knowledge of these ancient rocks as we now do of many
more recent formations. In a paper which appeared
in 1893,2 it was demonstrated that Logan's " Upper

1 Published by permission of the Director of th:e Geological Survey of Canada.
2 Adains, F. D.-Ueber das Norian oder Ober-Laurentian von Canada, Neues

Jahrbuch fur Mineralogie. Beilage Band viii. 1S93.

304A



Origini of the Grenville and Hastings Scriss. 305

Laurentian" does not exist as an independent geological
series, the anorthosites, which were considered as con-
stituting its main feature, being in reality great intrusive
or batholitic masses; while in a subsequent paper,1 it was
shown that in the remaining portion of the Laurentian,
two distinct classes of rocks could be distinguished, the
first being beyond all doubt igneous rocks, and the second
consisting of highly altered rocks of aqueous origin. In
addition to these two classes of rocks of which the origin
could be recognized, there was yet a third class, concerning
the genesis of which there remained some doubt.

Since the appearance of these papers, the present
writers have been working together in napping a large
area (about 4,800 square miles) of the Laurentian in
Central Ontario, conprising map-sheet No. 118, and a
portion of 119, of the Ontario series of geological naps,
the district lying to the north of Lake Ontario, along the
margin of the Protaxis, and being especially well suited
for purposes of stndy. Portions of three sumners have
already been spent in the district, and as two years more
must probably elapse before the work can be completed,
it is desired here to present a general outline of the
results so far obtained, indicating crtain conclusions
which seem likely to be reached et)cerning the origin of
the rocks in question.

The Eundamental Gneiss, as shov-n by the work of the
Canadian Geological Survey, oce:apies by far the larger
portion of the protaxis as a whole; while the Grenville
Series has probably its principal development along the
south-eastern margin, although as the exploration of this
vast area is continued, new and possibly more extensive
areas of these rocks nay yet be found. Strata, belonging
to this series, are already known to occur on the upper
Manicuagan River, the lower Hamilton River, on the

Adamns, F. D.-A Furtier Contribution to our Kiowkcdge of the Laumntiain, Amn.
Journal of Science, July, 18%.
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Manouan Branch of the Peribonka and on the lower part
of the Ungava River, in the Labrador peninsula;
while simuilar rocks, whichi would seein to belong to this
series, but which have not as yet been thoroughly
examined, have been met with about southern Baffin's
Land, and possibly about Baker Lake near the head
of Chesterfield Inler, as well as on the west coast of
Hudson Bay and also at Cross Lake on the Nelson River.

The Fundamental Gneiss consists of varions igneous
rocks closely allied in petrographical character to granites,
diorites and gabbros, and which almost invariably have a
more or less distinct foliation. Where this foliation is
scarcely perceptible it becomes very difficult to decide
whether the rock is an intrusive granite or diorite, or
a very massive forin of the gneiss iii question. The
different varieties of gneissic rock alternate with or
succeed one another across the strike, or sometimes cut
one another off, suggesting a coiplicated intrusion of one
mass through the other, but there is usually a general
direction of strike to which, in any particular district, the
foliation of all the varieties conform. The associated
basic rocks are very dark or black in color and are usually
foliated, but sometinies this foliation is absent and the
rock occurs ini masses of all sizes and shapes scattered
through the acid gneisses, and in the great majority of
cases so intimately associated with the latter that it is
impossible to separate the two in mapping. The smnaller
of these masses eau be distinctly seen to have been torn
fron the larger, which latter are often of enormnous size.
This process can be observed in all its stages. The

granitie gneiss invades the great basic masses, sending off
wedge-like armis into them, which tear them apart and
anastomose through theni iii the most comnplicated mnanner.
These smnaller masses can then be observed to be separated
into still smaller fragments, which either fromn the fact
that they split mnost rea(ily in the direction of their
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foliation or owing to subsequent moveients, when the
rock was in a more or less plastic condition, often assume
long ribbon-like forms. That great movements have
taken place in the whole series during or after this
invasion is shown by the complicated twisting of these
darker bands and masses into all manner of curious and
intricate forms, as well as in the frequent rolling out
of great blocks of the amphibolite, after having been
penetrated in all directions by small pegmatite veins,
resulting in masses of a dark basic gneissoid rock, filled
with strings, bunches, separated fragmcnts or grains of
quartz or feldspar, giving to the mass a pseudo-conglo-
meratie appearance.

There can be but little doubt that the various gneissie
rocks; onstituting the more acid part of the series, are of
truly igneous origin ; and there is no evidence whatever
of their having ever formed part of a sedimentary séries.

The true character of the more basic menibers is more
uncertain, but they are probably closely related to the
pyroxene granulites of Saxony, and doubtless represent
either differentiation-products of the original magma, or
basic intrusions whose structural relations and characters
have been largely masked by the great moveients which
have taken place in the whole series at a later date.

The. Grenville Series differs from the Fundamental
Gneiss in that it contains certain rocks whose composition
marks them as highly altered sediments. These rocks
are chiefly limestones, with which are associated certain
peculiar gneisses, rich in sillimanite and garnet, having a
composition approaching ordinary shale or slate, or else
very rich in quartz" and passing into quartzite, having
thus the composition of sandstone. These rocks, as has
been shown in one of the papers before referred to,
usually occur in close association vith one another,
and are quite different in composition froi any igneous
rocks hitherto desiribed. They are considered as con-
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stituting the essential part of the Grenville series. They
usually, however, fori but a very snall proportion of the
rocky complex in the areas in which they occur, and
which, owing to their presence, is referred to the Grenville
series. They are associated with and often enclosed by
mnuch greater volumes of gneissic rocks, identical in
character with the Fundanental Gneiss. The limestones
are also ahnost invariably penetrated by masses of coarse
pegnatite, and occasionally large masses of the limestone
are found enbedded in what would otherwise be supposed
to be the Fundanental Gneiss. The whole thus presents
a series of sedimentary rocks, chifly limestones, invaded
by great masses of the so-called Fundaniental Gneiss, and
in whiclh, possibly, some varieties of the gueissie rocks
present may owe their origin to the partial commîingliug
of the sedimentary material with the igneous rocks by
actual fusion. There is, however, no reason to believe,
from the evidence at present available, that any consider-
able proportion of the series lias originited in the last
nientioned inanner.

It will be readily seen that an exact delinmitation
of areas of the Grenville series is thus sonietimes a niatter
of great difficulty, as they often appear to shade away

into the Fundanental Gneiss, and it bas hitherto been
difficult in the case of the Grenville series to account for

the existence of such a comparatively small proportion of
sedimentary strata, intimately associated with such great
volumes of igneous gneisses.

The relations of the two series, as determined by the
investigations of the last two seasons, throws new light
upon the subject, and indicates the probable explanation
of the difficulty.

The north-western half of the more restricted area
at present under consideration is underlain by Funda-
mental Gneiss, presenting the characters described above.
A snaller area of the same gneiss occurs at the south-
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western corner of the area, in the townships of Lutter-
worth, Snowdon and Glaiorgan, while in the southern
and south-eastern portions of the area there are other
occurrences, which, hovever, present a more norinally
granitie character.

The south-eastern portion of the area is underlain by
rocks of the so-called Hastings Series, consisting chiefly of
thinly-bedded limestones, dolomites, etc., cut through by
great intrusions of gabbro-diorite and granite. These
limestones and dolomites are usually fine-grained and
bluish or greyish in color, with thin interstratified luyers,
holding sheaf-like bundles of hornblende crystals. As
compared with the liniestones of the Grenville series they
are comparatively unaltered. They fori beyond all
doubt a true sedinentary series, and in the south-eastern
corner of the. area are associated with conglomerates
or breccias of undoubtedly clastic origin. Between the

great area of Fundaniental Gneiss in the north-west, and
the Hastings series in the south-east of the sheet, there
lies an irregular-shaped belt of rocks, presenting the
characters of the typical Grenville series as above
described, the limestones having in all cases the form
of coarsely crystalline, white or pinkish marbles, although
more or less impure. The strike of the foliation of the
Grenville series follows in a general way the boundaries of
the Fundamental Gneiss, and is seen in an especially
distinct manner to wrap itself around the long and
narrow development of the gneiss exposed in the south-
west corner of the area. Isolated masses of the limestone
and gneiss eharacteristic of the Grenville series are also
found in the form of outlying patches about its margin,
as, for instance, in the townships of Lutterworth and
Stanhope. The relations of the Grenville series to the
Fundamental Gneiss are such as to suggest that in the
former we have a sediientary series later in date than the
Fundamental Gneiss, which has sunk down into and been
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invaded by intrusions of the latter series when this was in
a semi-iolten or plastic condition. The Iinestones, while
theinselves rendered more or less plastic by the sane heat
which softened the lower gneisses, do not siow any
distinct evidence of absorption or solution by the invading
rocks, unless some of the highly garnetiferous gneisses
usually associated with the limestones are formed by a
commingling of the two rocks. Masses of the highly
crystalline limestone or inarble in some cases lie quite
isolated in what are, to all appearances, the lower gneisses,
as if they had been separated from the parent mass, and
had passed outward or downward' into the gneissic magma.

The contact of the Fundamuental Gneiss and the
Grenville series would appear therefore to be a contact of
intrusion, in very mnany cases at least.

The question of the relations of the Grenville series to
the Hastings series then presents. itself. Althouigh
repeated traverses have been made from one series into
the other, no sharp line of division has been found.
Towards the south-east the limestones of the Grenville
series in inany places, though still highly crystalline,
seein to be less highly altered, and finally, as the Hastings
series is approached, present in places the bluish color
of the limestones of the latter series: so that it is often
impossible to determine to which series they should
be referred. The limestones of both series also have the
numerous snall interstratified gneissic inclusions or
bands so frequently referred to in the descriptions of the
limestones of the Grenville series, naking the resemblance
still more complete. In fact, although the true relations
of the two series are obscured by the presence of numerous
great intrusions of granitic and basic pyroxenic rocks, and
can only be deterinined with absolute certainty by the
completion of the mapping, the investigations so far
indicate that in the region in question the Hastings series
would seem to represent the Grenville series in a less
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altered form. In other words, the Hastings series, when
invaded, disintegrated, fretted away and intensely
metamorphosed by and inixed up with the underlying
magma of the Fundanental Gneiss, constitutes what has
elsewhere been termed the Grenville series. The Grenville
series may, however, represent only a portion of the
Hastings series, and the work so far doue in this district
has not been sufficient to determine the stratigraphical
position of this portion.

Concerning the age of the Hastings series but little
is known as yet. To the south-east of the area under
consideration, however, its clastic character is well
marked, breccias and conglomerates, often greatly
deformed by pressure, being present as well as certain
fine-grainied and comparatively unaltered limestones, in
which a very careful search nay yet be rewarded by the
discovery of fossils. Both lithologically and strati-
graphically the rocks bear a striking resemblance to
rocks mapped as Huronian in the region to the north and
north-east of'Lake Huron, and it seems very likely that
the identity of the two series may eventually be
established. The two areas, however, are rather widely
separated geographically, so that the greatest care will
have to be exercised in attempting such a correlation.

Like the Grenville series, the rocks of the Hastings
series are unconformably overlain by and disappear
beneath the flat-lying Cambro-Silurian rocks of the

liaiins, which limit the protaxis on the south and are
separated fron it in time by an immense erosion interval.
Further investigation in this - area, as well as in that
adjoining to the east, now being mapped by Dr. R, W.
Ells, will, however, it is hoped, before long throw
additional liglt on the age of this very interesting
and important series of rocks. If further investigation
proves that the relations of the several series have been
correctly diagnosed, and that the explanation of these
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relations as given above is correct, the Laurentian system
of Logan will resolve itself into an enormous area of the
Fundamental Gneiss, which is essentially of igneous
origin and wvhich there is every reason to believe forins
part of the downward extension of the original crust
of our planet, perhaps nany times remelted and certainly
in many places penetrated by enormous intrusions of
later date ; into which Fundamental Gneiss, when in a
softened condition, there have sunk portions of an over-
lying series, consisting chiefly of limestones.

Farther east, in that portion of the Province of Quebec
where the Grenville series was first studied by Logan, the
rocks of the Hastings series proper have not been
recognized. The Lower Paleoz'oic strata rest directly
upon the Grenville series and would cover up the
Hastings series to the south should it extend as far east as
this. The limestones of the Grenville series, moreover,
here extend iuch farther back from the cdge of the
protaxis in bands and streaks conforining to the strike of
the underlying gneissic rocks, so that the origin of

the series and its relations to the Fundamental Gneiss is
not so clearly indicated. Wlen, however, its relations
here are interpreted in the light of the Ontario occurrences,
there seens to be no reason why the same explanation
might not be offered to account for its origin also. The
bands of limestone, which often vary in thickness from
place to place, and are frequently interrupted in their
course or abruptly cut off, inight be considered as having
taken their form from long folds in the series from which
they were derived as it settled down into the magma
beneath, or as having been separated by great lateral
intrusions of the gneissic magma. Their original shape
and character has, however, without doubt been greatly
altered by the enormous moveinents to which both series
of rocks have been subsequently subjected.

If again this proves to be the true explanation of
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the relations of these series, the Grenville series will
cease to be an anomaly among our Archaean formations
and will, so far as its mode of occurrence is concerned,
bear the saine relation to the Fundamental Gneiss as the
Huronian does farther west in the Lake Superior and
Huron district, as shown by Lawson and Barlow; the
similarity in position, however, not implying identity
im age.

The recognition of the Grenville series as consisting of
a series of sedinentary rocks, largely limestones, invaded
by igneous material which now inakes up by far the
greater portion of the series and consists largely of
extravasations of the Fundanental Gneiss, is now pretty
certainly established by the field evidence. Its recognition
as a portion of the Hastings series which has been
intensely metamorphosed, will probably be more clearly
establislied as the field work progresses. Since subor-
dinate areas of the Grenville series also occur to the south
of the St. Lawrence in the Adirondack region, and are
now being mapped, it will be of great interest to ascertain
whether the same relations do not also exist in that area,
and whether a continuation of the Hastiigs series to the
south cannot be recognized in the " Huronian Schist"
of St. Lawrence and Jefferson counties, shown upon the
Geological Map of the State of New York, which has just
been issued by the Geological Survey of this State.

It is perhaps unnecessary to draw attention to the fact
that the recent investigations of Messrs. Wolff, Brooks,
Nason, Keip, Westgate and others on the crystalline
liimestones of New Jersey have a certain bearing on
this subject.

Reinarks by R. W. Ells:
In connection with the statements advanced in the

preceding paper by Dr. Adams and'Ir. Barlow, it is but
right that the conclusions arrived at fron the study of the
similar rocks in their eastern and northern extension



Canadian Record of Science.

should be stated. The investigations in this quarter
have now been carried on for six years, and have extended
over a very large area to the north of the Ottawa, in
which is incliuded the typical Grenville series of Sir W. E.
Logan, and extending far up the Gatineau River ; while to
the westward, the work has been carried on till the
vicinity of the area, described in the accompanying paper,
lias been reached. It may be said therefore that the
detailed examination of the rocks which make up the
Grenville and Hastings series bas extended over ar area
about 250 miles in length by 75 miles in breadth.

In the early days of the stidy of these rocks much
difficulty was experienced. Firstly there was a great and
aimost inaccessible wilderness, the only available means
of travel over the greater portion being by canoes ; and in
the second place there was an alost entire lack of
trained observers to carry on the work. Add to this the
entire absence of niieroscopical determinations, and one
can readily comprehend the difficulty experienced in the
attempt to solve this miost difficult of the problems in
Canadian geology.

Foliation and stratification were considered conclusive
evidence of sedimientation, and as most of the rocks of the
great Laurentian complex gave evidence of these forns of
structure, the inference naturally followed that the greater
portion of the gneissic, granitic and anorthositic rocks
were of sedinentary origin. So far was this sedimxentary
theory carried out that, in the earlier reports of the
Geological Survey, even the masses of binary granite and
nany of the pyroxenic rocks were included in the same
category. This was at the time a very naturai con-
clusion, since many of these masses have a regular bedded
structure and conforin, over very considerable areas,
to the regular stratification of the rocks, either gneiss or
crystalline limestone. As the country became more
accessible the field investigations showed very clearly
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in the intrusive nature and later age of many of these
niasses, while the aid of the microscope fully established
the non-clastic and igneous character of the great bulk of
the gneisses. The more recent and probably sedimentary
origin of the limestones and associated gneisses of the
Grenville series, as distinct fromi the great mass of the
underlying Laurentian Fundamental Gneiss, was poiited
out some years ago in a paper by the author, read before
the Geological Society of America. The subsequent
investigations on these rocks, to the west and south-west,
showed that the conclusions then presented were correct,
but that as the work extended westward to the south side
of the Ottawa the character of the various groups of rocks

gradually changed. The areas of limestone became much
more extensive, and there was a large development of
hornblende and other dark-colored rocks, rarely seen
to the north of the Ottawa. The limiestones also were
very often highly dolomitic, and in certain areas were
blue and slaty, with but little of the aspect of the
Grenville limestones, except where they were in close
contact with masses of intrusive granite or diorite.
There is also in the rocks of this group to the south of the
Ottawa, where they have been styled the Hastings series,
from the fact that they were first studied in the county of
Hastings, a very considerable proportion of schists,
micaceous, chloritic and hornblentdic, with certain regu-
gularly slaty beds, and others of true conglonerate
containin g quartz pebbles. In certain portions the
lithological resemblances between -the Grenville and
Hastings rocks are very close, and they may, for all
practical purposes, be regarded as one and the same series.
From a number of sections made in the counties of
Renfrew on the south of the Ottawa, and in Pontiac,
to the north of that river, it would appear that the
original Grenville limestones and associated grey and
rusty gneiss from the lower part of the series, since it is

22



Canadian Record of Science.

only on their development westward towards the typical
Hastiigà locality tiat the characteristic Hastings scliists
and associated strata are met with.

In character and general aspect these rocks of the
Hastings series are almost identical with many of those
which in the Eastern Townships and in New Brunswick
have been regarded as probably Huronian for inany years;
and so marked is the reseniblance that the author,
in presenting his suinmary report for 1894, referred the
rocks seen near the Bristol iron mines to that division.
It now appears very conclusively established that both in
the eastern and western areas we have a well developed
series of rocks, including linestones, gneiss and schists,
which are of undoubted sedinentary origin, but which
have been enormously acted upon by great intrusive
masses as well as by other dynanic agencies, so that
in many parts their original characters have alnost
entirely disappeared.

NOTE ON CARBONIFEROUS ENTOMOSTRACA, FROM NOVA
SCOTIA, IN THE PETER REDPATII MUSEUM, DETERMINED

AND DESCRIBED BY PROF. T. RUPERT JONES, F.R.S.,
AND MR. KIRKBY.

By SIR WILLIAM DAWSON, LL.D., F.R.S.

Having had occasion recently to look over some speci-
mens of these interesting animals in the Peter Redpath
Museum, it occurs to me as likely to be useful to
collectors and geological workers to sumnimarize in the
Record of Science what is known of them as occurring
in Nova Scotia.

When preparing my A cadian Geology, and especially
the second edition of that work,1 as well as later papers

1 186S.
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supplementary to it, T took advantage of the kindness
of Prof. Rupert Jones, F.R.S., the highest authority in the
study of the Plalhozoic Entomostrica, to place in his
hands for determination the specimens which I had
collected. The inaterial thus subnitted to Prof. Jones,
between the years 1855 and 1884, was eventually
in the latter year published in a collected form
in a paper contributed by him to the London
Geological Mlfagazine, with a page of excellent illus-
trations, some of which are copied, by permission, in
the present note. A little later, in 1889, Prof. Jones
published in the same magazine an additional note on
specimens collected by Mr. Foord, F.G.S., in the coal-
formation at Mabou, Cape Breton, and which were
communicated to hini by Mr. Whiteaves, F.G.S., Paleon-
tologist to the Geological Survey of Canada. These,
however, added no new species to those previously known.
Still later, in one of his reports to the British Association,
lhe notices an example of Estheria Dawsoni, collected by
Mr. Fletcher of the Geological Survey, at Five Islands.

The specimens described or noticed in the paper of
18841 were partly from the Horton series of the Lower
Carboniferous, at Lower Horton, Horton Blaff and the
Strait of Canseau, and partly fron the Middle Coal-
formation of Cumberland, Colchester, Pictou and Cape
Breton; and in order to indicate their stratigraphical
positions, it may be best to take them here in the order of
time, as constituting two groups, one Lower Carboniferous
(Sub-Carboniferous of Dana, Tweedian and Calciferous
of Great Britain and Culm of the continent of Europe),
the other belonging to the time of the Middle or Produc-
%ive Coal-Measures.

Carboniferons Entomnostraca froim Nova Scotia, by T. Rupert Jones and James
W. Kirkby, Geological Magazine, August, 1884. Some of the species had been separ-
ately mentioned or described in the sane journal in 1870, 187S and 1881.
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I.-LOWER CARBONIFEROUS.

The Lower Carboniferous collections belong to the beds
holding plants and fish remains which locally underlie or
replace the marine limestones, and which I have called
the Horton Series, from their great developnent and good
exposure at Lower Horton and Horton Bluff, where they
were examined and recognized as the equivalent of the
lowest member of the Carboniferous in Scotland, by both
Lyell and Logan. In specimens collected in these beds
and the corresponding beds on.the Strait of Canseau and
in Pictou, the following specieg have been recognized
by Prof. Jones.

Fig.1. LeftValve. lb.Valve edgewisc. x25.

1. Leperditia Okeni, Munster (Fig. 1) and its variety
L. Scotoburdiegalensis of Hibbert, a very v-idely distributed
species and characteristic of the Lower Carboniferous in
Russia, Bavaria and Scotland. In the latter it occurs
abundantly in the shale and limestom, of Burdiehouse,
near Edinburgh, celebrated for fish reinains; and in which
I first saw this fossil iii my student days in Edinburgh ;
before I had collected it in Nova Scotia. Prof. Jones
remarks: " It is of especial interest to meet with so old a
friend, so abundantly and with so robust a habit, for
we have not seen larger examples of it in Scotland, iii
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Carboniferous rocks on the American side of the Atlantic."
I may add that in Nova Scotia, as in Scotland, it is asso-
ciated with fishes of Carboniferous genera and with
Lepidodendra and Ferns of Lower Carboniferous types,
the whole being, as I have shown in "Acadian Geology"
and in my report on the Flora of the Lower Carboniferous
in Nova Scotia,' a very precise equivalent of the European
beds representing this interesting formation, the earliest
precursor of the conditions of the Coal-Measures.

I have specimens of this Leperditia less perfectly pre-
served, from the Lower Carboniferous shales of the East
Branch of the East River of Pictou.

Fig. 2. Right and Left Valves, x 25.

2. Bcyrichia Nova Scotica, Jones and Kirkby (Fig. 2.)
This seems to be a new species, but is very near to one
found by Eichwald in Russia--B. Colliculus, Eichwald.
This species is less plentiful in my collections than the
previous one.

Fig. 3, x 25.

3. Bcyriclia Sp. (Fig. 3.) A single small valve from
Horton represented this species in the collections sub-

i " Acadian Geology," p. 252, et scq. Report on Fossil Plants of Lower Carboni-
ferous, etc., Geol. Survey of Canada, 1S73.
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mitted to Prof. Riupert Joues. It seems very rare, and
nay be merely a depauperated variety or immature state

of the last mentioned.

Fig. 4, x5.

4. Estheria Dawsoni, Jones (Fig. 4.) The specimen
described by Prof. Jones is from Horton but the same
species lias more recently been collected by Mr. Fletcher,
of the Geological Survey, at Five Islands, and was identi-
fied by Prof. Jones on beinig submitted to himu. It has
also been found in Scotland. I have either the young of
this species or a similar one of smaller size fromu the
East River of Pictou.

Fig. 5, x 5.

5. Leaia Lcidyi, Jones (Lea Sp.), var. Sateriaa, Joues
(Fig. 5.) This species, unique in mny collections, from the
Lover Carboniferous of the Strait of Canseau, is widely
distributéd in the Carboniferous on both sides of the
Atlantic. It was irst discovered in Pennsylvania, but
a second species or variety of larger size has been found in
Illinois. (L. tricarinata, Meek & Worthen.) It seems to
be rare in Nova Scotia, which is unfortunate, as it is so

1 Geol. Mag., IS70, p. 220, Pl. IX., Fig. 15.
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well marked a species, and so useful as an indicator of
the Lower Carboniferous in disturbed districts.

Fig. 6, x 25.

6. Cythere (Species), (Fig. 6.) Valves, apparently
representing two species, occur in the Horton shales, but
have not been identified as yet with any known species.

II.-COAL FORMATION.

Sinall bivalve Entomostraca are very abundant in some
carbonaceous shales and bituminous linestones at the
South Joggins, Chigaiois River, East River of Pictou,
Glace Bay, Cape Breton, Sydney, C.B., Mabon, C.B., &c.,
where they seem to bave swarmed in the lagoons of the
coal swamps, as Cyprids do in some modern ponds, but
the species do not seem to be numerous. Those noticed
iii the paper in question arc the following:-

Fig. 7, x 25.

1. Carlbonia fabidina, Jones & Kirkby (Fig. 7.) This is
one of the most abundant species at all the localities, and
sometimes covers the entire surfaces of layers of shale
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and shaly limestone.
species.

It is also a characteristic British

Fig. 8, x 25.

2. Carbonia bairdioides, J. & K. (Fig. 8.) Less
abundant than the preceding, at the Joggins and also
at Mabou, where it was collected along with the preceding
by Mr. Foord, but it is abundant in the Upper Coal
Formation of Snielt Brook, East River, Pictou. It is also
a common Scottish species.

Fig. 9, x 25.

3. Cacndona elongata, J. & K. (Fig. 9.) 'Larger and more
elongated than the preceding forms, but much less abun-
dant. It attains the length of 1 th of an inch.

Prof. Jones has some interesting remarks on the very
wide distribution of all these species in the Northern
Hemisphere, in connection with the fact that they were
probably shallow-water, or even brackish -water species.
This indicates means of transit for such animals, by shallow
areas either now oceanic or now land. It concurs vith
many other facts in showing that the comparative
rarity of great ocean depths and high mountain ranges
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in the Carboniferous period had important connection
with its equable climate and uniforin animal and vegetable
life over vast areas. Prof. Jones's discussion of this
subject shows how much can be learneg from the careful
study of very minute and inçonspicuousCanimal remains.

Rote.-All the figures, except Nos. 4 and 5, are magnified about 25
diameters.

OUR RECORD OF CANADIAN E4RTHQUAKES.

By PROF. C. H. MCLEOD and PROF. Il. L. CALLENDAR.

In The Canadian Record of Science 1br January, 1894,
will be found a very complete account of recorded
Canadian earthquakes, by Sir J. Williaiu Dawson. This
record includes a slight shock felt in thé neighborhood of
Toronto on Feb. 23rd, 1894. The first record following
that date was or- August 27th, 1894,t at Montreal, at
Oh. 44m. a.m., a slight rumbling sound following the
principal shock, which was of moderate intensity. In
1895 the following rzcords are given :-4April 17th, Rich-
nond, Brome, St. Hyacinthe and Montreal. At Montreal
the shock lasted about 10 seconds, eñeral direction
towards the south-east, and the timégf its occurrence was
11h. 15m. a.m. On October 25th a àhock was recorded at
several points on the British Columbia coast and in
Vancouver Island. On December 9th, at Oh. 25m. a.ni., a
shock, with a rumble lasting 18 seconds, was noted at
Montreal. In 1896 portions of British Columbia (records
at Esquimalt and Keeper Island), experienced shocks on
Jan. 3rd, and again on Oct. 29th (record at Rivers Inlet.)
In 1897 shocks have up to this date been observed on four
days, all of which were in the month of March. On the
7th records were had at Pont de Mont, Thorold, St.
Catharines, Lewiston and Niagara. On the 23rd a shock,
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which although falling short of the destructive class, was
probably amongst the most severe which have visited this

portion of Canada in recent years, was recorded at
Montreal and throuighout Quebec Province and Eastern
Ontario. The disturbance c9vered an area measuring
approximately 300 miles by 100 miles, having its major
axis along the St. Lawrence Valley and the Island of
Montreal at its centre. On the 25th of March a
shock was recorded at Esquimalt. On the 26th
Montreal and parts of Quebqc and Eastern Ontario
were again visited by a slight but sharply dis-
tinct earthquake. The main shock occurred at Oh.
4m. 20s., Eastern standard time, at McGill College, being
preceded and followed by a distinct tremor of buildings
with the usual rûmbling noise. The trernor was first
observed at 5 s'ecofids before the main shock, and lasted
for about 10 sec'onds after it. This earthquake is a
somewhat excèptional one in Canadian records, as it
seems to have been heralded by a slight tremor at about
midnight, and to have been followed by another similar
tremor at about 5 :b'clock a.m.

The earthquake of March, the 23rd, is of interest
locally, not only oh account of its severity, but also as it
was the first of W a record -was obtained in Canada.

A set of Ewihg 'S? iographs had recently been set up
in the Physics Building which, although frequently
deranged by the engineering operations in the vicinity,
fortunately happened at the time to be in adjustment and
on the look out for a chance earthquake.

Thé object of these instruments is to record the actual
exte:-t, direction and velocit-y of the movement of the
ground at any time during the shock. It has been
abundantly shown of the researches of Ewing and others,
especially in Japan, that no adequate record can be
obtained by any of the older methods, vhich, at best, give
only the direction or amplitude of the principal inovement,
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and are in general quite misleading. Moreover, the
destructive effect of an earthquake depends quite as
much on the velocity as on- the amplitude of the motion.

In the Ewing Seismographs the actual movement of the
'ground in an- earthquake is -recorded by means of three
delicately balanced pendulums, to which light styles are
attached, tracing the relative movements of the pendulums
on a revolving plate of glass covered with a thin filni'
of -smoke black. Two horizontal pendulums are used for
recording the movements in the east and west and north
and south directions respectively. The traces made by
these pendulums magnify 'the actual movement five times.
A third pendulum gives the vertical movement on a scale
magnified twice. By combining the three records, the
actual movement of a point of the earth's surface at any
time may be obtained. In general, the earth movement is
extremely complicated, and lasts for a considerable time,
consisting of irregular vibrations, which have no relation
to the direction of propagation or the origin of the
disturbance, and cannot be specified as a single shock
of definite direction.

The accompanying figures represent the record of
the earthquake of Tuesday, March 23rd, 1897, 6 hrs.
7 min. p.m., at the McDonald Physics Building. The
apparatus wa- started by means of a delicate seismoscope,
making an electric contact, three seconds before the main
shock which, in this instance, consisted practically of
a single movement followed by small subsidiary oscilla-
tions. The seismoscope starts a clock, which records the
time of the shock, and also marks the time in half
seconds on the revolving plate.

The records obtained on the glass plate have been
enlarged to forty times the actual earth movement and
are drawn to a uniform scale. The scale of tenths of a
millimetre shows the actual extent of the movement of
the earth's surface. As compared with the horizontal,
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the vertical movement was unusually violent and rapid.
As a consequence of this, the record for one or two seconds
after the main shock is dotted.

The minuteness of the motion of the ground in an
earthquake is at first sight rather surprising. There can
be no doubt, however, that these instruments record the
movement correctly, as they can be very easily tested,
and the theory is very simple. The profound impression
on the senses produced by an earthquake shock is due to
the irresistible nature of the motion and the immense
masses of matter affected by it. In the earthquake of
March 23rd, the maximum extent of the movenient of the
ground is seen by the records to 'have been only about
one-fortieth of an inch. That of the very similar shock of
March 26th, midnight, was only one-hundredth of an
inch. These movements appear at first sight excessively
minute, but it appears from records of many other
earthquakes taken in a similar way that a vibration of
only a tenth of an inch, if sufficiently rapid and long
continued, may 'be exceedingly destructive, especially to
solidly founded buildings.

BooK NOTICES.

LAKES oF NORTL-- AMERICA, A READING LESSON FOR STUDENTS OF

GEOGRAPHY AND GEOLOGY. -By Israel C. Russell, Professor of Geology,
University of Michigan. Ginn & Company, Boston and London,

Svo., pp. 125.
Mr. Russell, who, for thirteen years, was connected with the

Geological Survey of the United States, and thus had ample opportunity
of carefully studying the topographical features of various parts of the
continent, including Alaska, lias, in this book, given in popular form a
description of lakes and their varions relations, illustrating his
descriptiofis chiefly from the wealth of exaniples afforded by the lakes
of North America.

Mr. Russell's original contributions to this field are extensive and of
the highest order, the most notable being his " Geological History of
Lake Labontan," which appeared as one of the monographs of the
UnitVdStates Geological Survey, and his personal studies thus render
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hin eminently fitted to treat the subject as a whole. A comp on
volume on the Glaciers of North America by the same author, 1. d'just
been annonced.

The subject is discussed under the he '- of the Origin of Lake
Basins., the Geological Functions of Lakes, the Topography of Lake
Shores, the Relation of Lakes to Climatic Conditions, the Life History
of Lakes, and concludes with a special study of the history of three
important lake systeins, nanely, the Pleistocene Lakes of the St.
Lavrence Basin, Lake Agassiz and the Pleistocene Lakes of the Great
Basin. The numerous illustrations add greatly to the interest of the
book.

The subject of the Origin of Lakes is one which has been niuch
discussed by various writers, and on certain minor points there are
still differences of opinion. But certain great types of lakes can
be selected, concerning whose origin there can be no question.

Thus there are the lakes which occupy depressions in what was the
old sea bottoin, in tracts of country recently elevated above sea level.
These are not common in America, for the reason that while large
portions of our coast are sinking new land areas are rare. The lakes
of Florida, however, are good examuples of this class. Other lakes of
this type, whose present positions, however, have been partly
determined by the rising or sinking of great blocks of the earth's crust.
along extended lines of fracture, are the lakes of the Great Basin, that
vast area of interior drainage between the Sierra Nevada and the
Rocky Mountains. Many of these, though still large in size, are mere
remuants, left by the evaporation of the very much larger lakes which,
in the Pleistocene age, were found in this region. Thus Great
Salt Lake and Sevier Lake, Utah, are the remuants of a great inland sea
which has been named by Gllbert, Lake Bonneville, ývhile Pyramid,
Walker and other lakes in Nevada mark the position of another great
body of water which Mr. Russell lias called Lake Labontan.

Another class of lakes are the "Ox-box" Lakes, which represent
portions of former river courses which have been cnt off by rivers
straightening their channels as they wander through a wide flood
plain. Such crescent-shaped lakes are found in many places along the
course of the Lower Mississippi. Then, again, there are lakes which
owe their origin to glacial agencies, and which, owing to the fact that
so large a portion of North America was fornerly covered with ice, are
extremely abundant. These, in some cases, occupy actual rock basins,
scooped out by moving ice, while in other cases they lie in the-
morainie deposits left by the ice upon its retreat. Such lakes,
ranging in size from mere pools up to splendid water sheets, many
square miles in extent, are so abundant over the formaerly ice-covered
portion of North America that the position of the southern boundary
of the old ice sheet may be approximately traced on an accurate map.
by noting the southern limit of the lake-strewn portion.3 In the
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country south of the glacial liinit, lakes are almost entirely absent.

The " Finger Lakes" of the central part of New York probably belong
to this class.

Lakes due to volcanie action, although by no ineans so numerous,
have an especial interest. Of these perhaps Crater Lake, in North-

Western Oregon, whiclh has been (lescribed by Dutton and more

relcently by Diller, is the nost remarkable, and is situated 30 miles

north of Klamath Lake at an elevation of over 6,000 feet above

sea level. It is six miles in diameter, and is surrounded by precipitous
cliffs, rising fron 900 to 2,200 feet above the lake and plunging

down into the d-tp water of the lake without leaving even a inargin
wide enough to walk upon. This is also the deepest lake in North
America, the sounding Une striking bottoin at 2,000 feet. The lake
marks the site of an old volcano, whose summit was either blown
away by a mnighty series of explosions like those which blew 5,000 feet
from the sumumit of Krakatoa somne few. years since, or else the
mountain was nelted fromn within, its sutumnit sinking down into the
gulf, giving rise to the depression now partially filled by the placid
and mysterious waters.

Lakes, like all other things in nature, have their life history. Their
period of birth, youth, maturity, decadence and old age leading
to extinction. The tracing out of stcl histories is one of the most
fascinating tasks of the geologisu, and the last chapter, in whiclh the
histories of several of the great lakes of North America are given,
is perhaps the -.iost. interesting in the book, and will serve to
bring clearly before the general reader the great changes which have
passed over the face of the continent in conparati, ely recent times.

Mr. Russell's book, while not containing very much new matter, is
interesting and well written, and affords a valuable addition to
our literature.

FRANK D. ADA31s.

McGill University.

SUMMARY REPORT OF THE GEOLOGICAL SURVEY DEPART3iENT FOR

THE YEAR 1896.
Not the least interesting or instructive of the many valuable

volumes issueu by this important branch of the Civil Service of
Canada is the summary report of its proceedings, whicht is presented
by the Director at the close of each year. This gives a brief but
comprehensive account of the work of all divisions of the Geological
Survey, not only of the explorations and discoveries made, but also of
the work d6ne in the chemical and petrographical laboratories, the
publications and their distribution, and the important questions of
the care of the museuni and the financial statement of the Department.

The present report, which bas recently appeared, contains 144 pages,
and can be obtained froi the Librarian of the Geological Survey
Departmnent for the sun of 10 cents.
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In conciseness of forin and arrangement of details, it is marked
by the clearness and precision which characterize the reports of
the able Director of the Geological Survey.

During the year 1896 the field work vas of the usual extensive and
practical character. Investigations were made in the most important
gold mining regions, viz., Kootanie, Rainy River, the Eastern
Townships and Nova Scotia, a deep boring was made in the petroleum
<istrict of Athabasca, while questions of less immediate economic
importance, but of equal scientific and ultimate value, were studied in
all parts of the Dominion.

In British Columbia Mr. McConnell made a geological examinationiof
the noted mineral region south of the Kootanie River. This whole
district is renarkable for the great preponderance of igneous rocks.
These are of two distinct series, representing at least two periods
of volcanic eruption, the older comprising groups of porphyrites,
gabbros and associated eruptives, the latter, an area of granite. The
relations of the different members of the older series to one another is
best known in the vicinity of Tra 1 Creek. Of these Mr. McConnell
says: " At Rossland, the central menber of the group is a fine
to coarse-grained gabbro, apparently passing in a couple of places into
a uralitic granite. The gabbros .occupy an irregular shaped area with
a length of about four miles and an average width of one mile. * * *

The gabbros are fringed with a varying width of augite ana uralite-
porphyrites and fine-grained green diabases. The passage from the
porphyrites to the gabbros is nowhere sharply defined, and the
two rocks have apparently originated from the same magma, but have
cooled under different conditions. The gabbros and bordering
porphyrites are important from an economie standpoint, as most of the
ore bodies at present being worked are situated either on or close
to their line of junction. The roughly concentric arrangement of the
Trail Creek. rocks, and the gradual passage outward from a holo-
crystalline central area through semi-crystalline rocks to bedded
volcanic fragmentals, suggest an ancient (although nov deeply eroded)
volcanic centre, situated near the site of the present town of Rossland,
from whicl lavas and ashes deluged the surrounding district. The
presence of small bands of coral bearing limestones with the
agglomerates and tuffs also makes it probable that a shallow sea
existed at the time of the outburst, and that the eruptions were
intermittent and continued during a lengthened period."

The ores contained by Xese rocks were fonnd to be of a rather low
grade, but with better izcilities for snelting and transportation, the
number of paying lodes would be greatly increased and the value of all
enhanced. Mr. McC->nnell believes that the greater number of the ore
deposits occur in the 'orm of replacement veins.

The newer series of eruptive rocks consists chiefiy of granite in
varied forms, but owing to its less complex nature the detailed
structure is not so important.
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In the Shuswap district of the saine province, Mr. McEvoy
completed the investigation necssary for the geologicalmap sheet
of that area. This work was begun by Dr. Dawson, now Director of
the Survey, with the assistance of Mr. McEvoy, in the sumner of 1890.

In the North-West Territories and Keewatin, Mr. Tyrell made
a reconnaisance through the country lylng to the north of Lake
Winnipeg and between the Nelson and Saskatchewan rivers.

In the course of this journey of about 1,100 miles, the northern limits
of the Palaeozoic system were determined and a hitherto unknown
area of Huronian rocks was deflned. A large section of fertile land
-was crossed on the western side of the Nelson River. This seems to be
well adapted for agricultural purposes and, with proper railway
communication, -might offer a promising field for settlement.

The work performed in the Lake Superior district was under
the direction of Mr. McInnes. Two chief geological systems are
recognized in this region, the Laurentian, and Huronian (?) The
latter consists of two series, known as the Coutchiching and Keewatin.
Through all these intrusions of granite are frequent. After an
examination of a large number of mines and mining locations fron
Rainy Lake to Lake of the Woods, Mr. McInnes says: "Here, as
in the Seine River country, gold lias been found, in every case
of which we have any record, at no great distance fron the contact
between the Keewatin and intrusive granitoid rocks, which occur
most frequently as narrow rims along the edge of the more extensive
areas of biotite-gueiss, but vhich also invade the Keewatin rocks
as isolated intrusive masses. I know of no case where gold-bearing-
veins have been found to occur in the main body of the biotite-gneiss
areas which we have classed as Laurentian."

Dr. Adams and Mr. Barlow were associnted in an examination
of the part of Central Ontario known as the Haliburton Sheet of
the Geological Survey's series of mnaps. The geological divisions here
distinguished are the Lower Laurentian (Fundamental Gneiss), the
Grenville Series and the Hastings. The investigation of the relatlons
of these to one another promises very interesting results. On the
north side of the Ottawa River, Dr. Adams lias previously shown
(" Report on the Geology of a Portion of the Laurentian Area Lying to
the North of the Island of Montreal," Geol. Survey of Canada,
Vol. VIII. (N.S.) ) that the Grenville Series is, in part, a very old.
altered sedinient. In this district this conclusion is corroborated and
an intrusive contact between the Grenville Series and the Funda-
mental Gneiss shown to be probable. The relations existing between
the Grenville and the Hastings Series have also received special
attention, and, from the examinations thus far made, it seems.
probable that the Grenville will be ultimately found to represent the
more highly metamorphosed portions of the Hastings Series, and
these, it is suggested, may be of Huronion age.
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Iii the township of Carlow on this sheet, NI r. Ferrier, in a separate
researcl, founîd a deposit of Corntidumît probably of very considerable
economjic importance.

On the north side of the Ottawa River, IDr. EfIs continued the
extensive researches in vhich lie lias been engaged for several seasons.
He lias examined the region drained hy the Coulonge and Black
rivers, and lias extended his investigations on the south shore to
the region of the Bonnechere, Madawasia and Mississippi. 'Tlie
northern limit of the Hastings Series is noted, the relations of tie
crystalline Iinestones observed, anid the initeral occurrences recorded.

Dr. Bell and party mtade a reconnaisance survey fron Mattawa
to Lake Mistassinti and Ripert's River. A part of the limits of
the great belt of the Huîronian systen, which extends frot Lake
Superior to Lake Mistassii, was traced and a sinaller helt of the saie
horizon was approxiiately defined. Ttese, with Laurentian Gieiss
and Chloretic Schist of an uidetermined age, were the chief rocks
observed.

The surface geology of the Eastern Townships foried the subject of
the researches of Mr. Cialtners. This work is of great economie
importance, as it implies the developient of the gold mininîg (if
the townships of Dudswell and Ditton and in the Cliaudiere Valley.

Nor lias it less of a purely scientific interest. The efforts to trace the
auriferois gravels to tleir origin, the varions miining locations, anld
the conditions that prevailed during the glacial periods, of whicli Mr.
Chalners distinguishes two, forined the chief topics of this very
interesting investigation.

Mr. Low lias continied his already well-known explorations in
the Labrador peiitstila. Here the liinits of a large area of rici iron
deposits were defined and inany other observations of important
geological and geographical interest were made.

Thrce parties were eiployed in field work in the Province of Nova
Scotia uider Prof. Bailey and Messrs. Fletcher and Faribault. Prof.
Fletcliers work consisted of a general examination of the soith-
western part of Nova Scotia. Mr. Fletcher continued his examinlation
of the coal fields, while Mr. Faiiailt wa. eigaged in thie investigations
necessary for lte detailed mnapping of the gold-prohiinig localities.

In the Departnent of Chemnistry and Mineralogy six hunwdred
and iiinety-seveni speciiens were received for examination diring the
year, and the necessary information in al] cases was given. Important
additions lave beeini made to the Mufseuin, and collections aggregating
5,040 specimens have been given to educational institutions.

Iii the Departinent of Mininig and Mineral Statistics a complete
system of reference to all mineral statistics is being established, so that
any desired information within its scope can be proriptly comnuni-
cated.

Important petrographical and palacontological work lias been done
and large additions have been inade to the Museum.
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Four maps were coinpleted dluring the year 1896, and eleven are
expected to be finished in the present year. The Director makes
a strong appeal for provincial aid to the Geological survey in the
preparation of topographical maps.

The numuber of visitors to the Museum for the year 1896 was 31,595,
as compared with 26,785 in the previous year, a fact which, in itself,
speaks very strougly of the interest felt by the public in this
department.

This interest, which is rapidly increasing, must soon become
ton strong to allow the Geological Survey to remain longer in its
present insufficient quarters.

The wvork of the Survey is a great one, 'whether we consider the
actual amount of work done, its value to the country froin an ec -mic
standpoint or as a contribution to science. Nor should it he
appreciated less highly from the f4et that all this work, much of it
requiring techuical skill of a higli order, costs the country scarcely one
hundred thousand dollars a year.

And when it is renemnbered, too, that this work is performed under
very disadvantageous circunistances, and that the vast collections in
the Museum and the records of half a century of work of inestimable
importance to the country are in great and constant danger of
destruction by fire, the need of better accommodation is strongly felt.
It is, indeed, a poor reward to such an admirably conducted depart-
ment, and betokens little regard for the important work which
it performs and the publie interests it subserVes, that the Geological
Survey has not been provided with a fire-proof Museumu and offices and
laboratories equipped according to modern requirements and to the
needs of the country.

Jons A. DRESSER.
St. Francis College,

Richmond, P.Q.
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ABSTRACT FOR THE MONTH OF APRIL, 1
Meteorological Observations, McGill College Observatory, Montreal, Canada. Height above sea level, 187 feet.

DAY.

2
3

SUNome..... 4

6

17

Sux<oav....... .1

22
93
*4

25

:6
27

Sot....18

e 29

30

31

23
*4

Susmon.......5
.6
87

29
30
32

M4eans ......

23 Years means)
for and iocluding>
this tnonh..

THERMOMETER.

Mean. Max. Min. Range.

37.73 44.9 30.0 14.9
38.05 ( 45.5 28.6 16.9
28.18 35.5 20.8 14•?

50.2 26.4 23.7
42.zo 53.6 37.0 26.6
40.73 50.8 35. 15.7
33.83 40.2 28.8 31.4
36.90 46. 28.x 18.o
36.68 40.6 3î.5 7.1
31.38 33.0 2 .5 4.5

..... 4T.5 3Z.5 10 O

39.35 4
6 .5 34.0 22.5

43 37 51.5 32.4 19.x
44.83 50.5 40.9 9.6
40.70 45.5 37.4 8. 
47.00 56.6 39.0 17.6
40.82 44.0 36.4 7.6

53.4 33. 20 3
33.97 51.3 13.5 37.8
23.32 32.6 10.9 21.7
39.47 50.0 27.6. 22.4
47.57 59.5 32.0 7.5
62.07 74.3 49.5 24.8
61.40 69.o 56.2 2.8

72.8 49.9 22.9
46.62 55 9 38.6 17.3
39-35 44.0 32.0 22.0

47-57 55.4 41.4 14.0
50.78 62.8 39.0 23•8
5o57 61.2 40:0 21.2

42.71 5o.62 33.74 z6.88

40.14 48.67 32.42 %6.25

BAROMETER.

Mean.

30.4105
30.1938
30.4990

29.6662
29.6892
30.0412
30.0423
29.8573
29.8775

30.4223
30.2233
29.89o
29 8703
29.8038
29.7313

29.8925
30.4743
30-4293
30.2540
30.0625
29.9947

29.787
29.7462
29.9588
30.0062
30.0768

30.0268

29.9606

Max.

30.543
30-350
30.552

29.795
29.868
30.0823
30.092
29.968
30.048

30 499
30.483
29.975
29.976
29.846
29.820

30.372
30,558
30.478
30.384
30.134.
30.041

29.736
29.853
30.0125
30.120
30.122

33-426

Min.

30.217
30.241

30.443

29.593
29•599
29.956
29.995
29.725
29.731

30.270
29.949
29.844

29.749
29.782
29.630

29 574
30.428
30.397
30.098
29.992
29•938

29.444
29.564
29.912
29 941
30-036

29.921r

Range.

.326

.209
.08

.202

.269

.126

.096

.243

.317

•229
.534
.31
.227
.064
.1'-

.798

.130

.031

.286

.142
- 03

.292
.289
.203
.'79
.086

.22:5

.204

†Mean
pressureOf vapor.

.1273

.1295

.2535

.2292
.2305
.2660
.2838
.1623

.:525

.:2748

.2507

.2307

.2193

.2237

.2682

.0957

.1513

.2042
369o

-4470

.2460

.2380
.2835
.2635

.2070

.1729

ANALYSIS OF WIND RECORD.

Direction........ N. N.E. IL 8.E. d. 8.W. W. N.'W. CAUe.

Miles ............ 2324 1339 52 405 1545 5559 376 z288

Duration in r.. 92 88 9 47 81 289 35 72 8

Meanveloeity.... 24.39 X4.99 5.67 8.62 19.07 19.24 ZO.74 18.14

Greatest mileage in one hour was 53 on the 19th.
Greatest velocity in gusts, 60 miles per hour on

the19th.

Resultant mileage, 4725.
Resultant direction, S. 5610 W.
Total mileage, 11857.

Mean
relative
humid-

ity.

55.2
49.8
75•3

93.7
88.8
66.2
74.2
84.8
9z.8

63.2
62.2
84.0
90.8
70.2
87.2

78.o
73.8
64.3
61.5
66.5
82.8

73 3
74.2
72 3
77.0
70.5

74.49

67.o

Dew à
point. General Fe

1 direction. in

23.7
20a.8

40.2
37.8
24.0
29.7
32.5
29.5

28 0
31.2
42.2
38.0
36.8
37.3

28.o
16.2
29.2
34-7
50.2
55.8

.39 8
32.8
38.8
43.3
41.2

33.85

S.W.
N.E.
N.E.
S.E.
S.

S.W.
N.
S. W.
N .E.
N. E.
W.

S. E.

S.
S. W.
S.W.
S.W.
s. W.
S.W.
S. W.
S.W.
S.W.
S.

S.W.
S.W.

S.v.
S.W.

N.W.
N.

N.E.
N.

S. 56%W.

20.67
19.42
7.88
8.54

1r.88
12.78
Et.41
8.67

15-42
7.79

8.67
8.4618.38

24.46
rr.96
18.04
33-33

23.50
32.88
22.23
24.58
29.50
19.83
r3-75

21.79
13.67
26.79
2.258
9.08
18•75

z6.48

...... 1 .rx6.7o

67 ro
4.8 3o
6.5 20

6.3 10
20.0 10
5.0 30
2.8 10
3-3 8

5.72 8.4

6. .

*Barometer readingo reduced to sea-level and
temperature 32° Fahrenheit.

§ Observed.
-Pressure of vapeur in inches of meroury.
t Humidity relative, saturation being 100.
¶ 16 years only.
8 11 years only.
The greatest heat was 7403 on the 23rd; the

greatest cold was10.0 9 on the 20th, giving a range
of temperature of 63.40 degrees.

Warmest day was the 23rd. Coldest day was
the 20th. Highest barometer reading was 30.558
on the 20th. Lowest barometer was 29,41 i on the

-j-

897.
C. H. MoLEOD, 6%perintmdes.

e gg . DAY'
0 0

9r ....... z
97 2.... .... ..... 2
96 .... .... ... 3

85 ••. ... ... 4... .,... OnAY
9 o.26 .... o.26 5
6 0.04 .... 0.04 6

91 .. •.
34 .... ... .. 8
oo o.0y .... 0.o7 9
o 0.05 1.9 0-30 Io

21 .... 0.0 o Co r. ......... SUPA
98 0.04 .... 0.04 12
7 0.04 .... 0.04 23
00 0.15 . 0.25 24

oo 0.51 ... , 0.59 Z5
87 0.11 .... 0.21 26
00 0 73 .... 0.73 7

95 0.0r .... 8 o r8..........SUNDAv
8 0.25 .... o.35 19

94 .... .... .. .. •. 20
94 .... .... .... 2x
12 0.00 .... o.00 22
6S 0.11 .... 0.2X 23
52 0.22 .... O.z 24

8 0.41 .... 0.42 25.•••...... SUNDAV
47 0.07 .... o.0? a6
00 0.20 .... 0.20 27
38 o.oo .... o.oo 28
49 .... 29
76 .. 0•... 30

.... .... .... 31

45.37 3.02 1.9 3.27 ...... Suis.

23 Year% means for
(5r.x 2.67 5.8 2.26 and including this

month.

26th, ging a range of 1,114 inebes. Maximum
relative humidity was 98.0 on the 5th.

Minimum relative humidity waa 36 on the 2nd.
Rain fel on 18 days.
Snow fell on 2 days.
Rain or snow fell on 19 days.
Auroras were observed on 'I night, on the

1st.
Fog on 3 days-on 6th, 9th and 25tb.
Thunder storms on 23rd and 25th.



ABSTRACT FOR THE MONTH OF MAY, 1897.
Meteorological Observations,McGill College Observatory, Montreal, Canada. Height above sea level. 187 feet. C. H. McLEOD, Superintiern .

StvYCLOUDI -
THERMOMETER. BAROMETER. WIND. lx TRTH8. 4¿ C; 3

tMean Meau .. .-
DAY. pressure relative Dew Mean 9 i . . DAYof vapor humid- point. General velocit c c '1. g LI.•A

Mean. Max. Min. Range. Meau. Max. Min. Range. ity. direction. in miles å
perho

z 52.58 64.4 41.5 22.9 30.0447 30.061 30.024 .037 .3305 82.3 47.2 N. 22.63 5.0 10 O 25 0.04 .... 0.04 1

SUNA.......... 60.3 43.0 17.3 ...... ...... ...... .... ... .. ... N.E. 15.y7 . ... . oo o.o8 o.o8 2. . ..... SUNOAY
3 52.25 60.3 48.'5 zI.8 29.7968 29.824 29.744 .oSo .3583 91.5 49.8 N.E. 24.67 8.5 20 6 z8 0.19 0. 9 3
4 52.28 61.5 45.4 16.2 29.8487 29.913 29.824 .099 .3228 82.7 46.7 N.E. 11,04 6.7 o0 o 19 0.03 .... 0.03 4
5 57-75 70.3 44.4 25.9 29.9730 30.050 29.915 .235 .3072 6î.8 44.2 N.E. 12.09 4.3 ro o 60 . ••. .....••...5
6 47.75 57-3 40.0 27.3 30.2175 30.176 30.069 .207 .1235 36.5 22.7 N.E. 17.59 0.7 4 O 95 .. ........... 6
7 44.35 54.5 33.8 20.7 30.2895 30.280 30.147 .133 .2432 48.3 25.8 N. 29 92 0.7 2 0 97 .... .... .... 7
8 49.03 57.3 33.9 23.4 30.2742 30.395 30.232 .263 .2695 49.2 29.8 S.W. 22.17 4.5 0 0 82 .... .... .... 8

SU ..... 9 69.0 47.0 22.0 ...... ..... .... S.W. 23.92 ... ... 45 O 27 .... 0.27 9. ........ SuNUs?
z0 48.82 54.4 46.0 8.4 29.6992 29.781 . 29.658 .223 .320 93.3 46.8 N.E. 8.79 9.5 10 7 02 0.05 .... 0.05 o
1 58.42 71.5 44.2 27.3 29.8437 29.897 29.802 .095 .3282 69.0 47.3 S.W. 10-38 5.8 1o o 80 Inap. .... Inap. 11

12 59.35 64.3 55.6 8.7 29.6970 29.820 29.620 .200 .4360 86.2 54.8 S. 26.21 9.5 20 8 oo 0.25 .... 0.25 12
13 58.70 64.7 51.8 12.9 29.7623 29 817 29.722 .095 .3925 80.5 52.2 S.W. 28.54 7.8 20 o 02 Inap. ... Inap. 13
24 58.62 72.2 49.0 23.1 29.7457 29.843 29.6zo .233 •3967 83.0 52.5 S.W. 20.38 8.8 Io 5 45 0.54 0.54 14
25 52.23 59.0 47.6 11.4 29.9743 30.132 29.791 .341 •2700 69.7 42.5 S.W. 21.09 4.0 10 o 85 o.o6 .... o.c6 15

SuNDAT........26 63.3 42.2 21.1 ....... .... ... .... N.W. 7.42 . . .. 96 .... .... ...... 6.. ....... SoNDAV
r7 57.25 67.8 44.7 23.2 30.2755 30.246 30.213 .233 .2713 53.0 42.0 W. 8.25 0.8 2 0 97 .... .... .... 7
:8 58.92 70.3 48.0 22.3 30.0415 30.160 29.929 .231 .2707 52.2 41.3 S.W. 19.83 3.5 8 o 67 0.02 .... . 8 1s

29 48.00 56.2 35.5 20.7 30 2528 30.351 30 121 .230 .2868 54.8 32.5 S.W. 14.75 3-7 10 O 77 .... .... .... . 9
0 50.50 55.6 46.0 9.6 29.7963 30.073 29.510 .563 .3442 93.0 48.5 N.E. 13.79 0.0 0 0 00 0.39 .... 0.39 20
21 50.87 59.1 43.5 25.6 29.6577 29.842 29.475 .367 .3265 85.o 46.7 S.W. 18.25 7.2 10 O 00 0.26 .... 0.26 21
22 54,08 65.2 39.8 25-4 29.8460 29.894 29.795 .099 .2195 52.7 36.5 S.W. 17.08 0.5 3 O 92 .... .... .... 22

SUNDAY........23 ..... 69.4 47.5 21.9 ...... ...... ...... .... .... S. 15.12 . .... 04 0.29 .... 0.29 23...... . SUNDAV
24 61.22 70.4 55.2 15.2 29.8285 29.938 29.768 .170 .4130 77.0 53.3 W. 14.46 7.5 1O 59 0.04 .... 0.04 24
25 45.62 5Z.2 4r.8 9.3 30.0870 30.280 30.024 .z56 2532 82.2 40.5 N. 20.88 8.3 10 O O 0.43 .... 0.43 25
*6 5r.78 60.6 42.4 28.2 30.2082 30.247 30.265 .082 .2383 62.8 38.8 N.E. 8.00 5.5 0O o 74 Inap. .... Inap. a6
27 50.00 56.2 42.8 13.4 3'.0108 30.171 29.842 .329 .2923 So 5 44-0 N. 12.29 0.0 10 10 OC 0.09 .... o.o; 27
28 52.43 54.5 49.8 4.7 29.6657 29.762 29.583 .279 .3800 95.8 5x.3 N. 8.54 0.0 20 0 Oo O.-y .... 0.7 28
29 53.38 56.8 50.5 6.3 29.6105 29.682 29.575 .307 .3698 90.5 50.7 S.W. 18.54 9.0 20 5 or Inap- .... Inap. 29

SUNDAY........ 30 68.5 50.0 18.5 ...... ...... ....•..... ... ... .. S.W. 264. .. .... 69 .. 30 ........ SUNDAY
3r 54.85 60.7 48.7 22.0 29.7528 29 797 29.729 .068 .2940 67.8 44.0 S.W. 22.38 4.0 20 o 69 Inap.. .... Inap 3î

Means .......... 53.21 62.15 45.16 %6.99 29.9192 30.0128 29.8338 ."790 .2984 72.55 43.55 S.67%°W 24.68 6.07 8.8 2.3 43.8 3.74 3.74 ... ...... Sums.

23 Years means 23 Years means for
for and including 54.67 64.02 45.73 18 73 29•9339 ...... ... .170 2891 66 o ... ...... s-4.52 6.2. ,5o.6 2.98 .... 2.98 and including this
this month .. r..nth.

ANALYSIS OFWIND RECORD. *Barometer readings raduced to ses-level and on the 8th. Lowest barometer wu 29,475 on the
tecoperatureW3' Fahrenheit 2lst, gi %ring a range of .920 inches. Maximum

Direction........ N. N.E. E. S.E. 8. S.W. W. N.W. CALM. § Observed relative bumidity was 100 on the 4th.

Miles ............ 2395 2009 164 678 9:5 4248 776 837 mery. Minimum relative humidity wu 27 on the £th.
- - - - - - -- - t HumiditY relative, saturation heînt 100. Rtam or snow fell on 19 days.

Duration inlra.. 92 248 23 57 66 233 . 6 69 IT 16 years onîy. Aurora was observed on 1 night; lunar halo On

Meanvelocity.... x5.z6 13.57 7.23 21.9 13.86 27.80 r3.86 12.23 8 Il years only.
________________________ 1 The greatcst heat wua 72 01 on the 14thl: the Thunder storins on the 2Oth.

Greatest mileage in one hour was 33 on the 30th. Resuitant mileage, 2419.
Greatest velocity in gusts, 40 miles per hour on Resultant direction, S. 6710 W. of tomporature of 38.3 deges.

the 15th. Total mileage, 10922. Warmest day wa the 24th. Coldest 'ay wu
Average 14.68 miles per hour. tah 7th. nithest baLeometer readinb ws 29 ot.95


