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The following corrections require-to be made: in the article of Dr.
Matthew on * Oldhamia,” in the last number: of the RECORD OF
ScIENCE :

Page 228, Fascicle inverted.

228, 5th line from bottom, read *‘Acetibule »rm”forAcetabrdtfera
229, line 15, *‘ that.” for the same.
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“ Llaunberis,” for Liamberis.

““Tremadoe,” for Trimade.

¢ Olenus Substage,” for Olen wus Substagz
‘“having,” for being.

« Acetabularia,” for Acetabulr fera.
“*form,” for forms.
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By Davip \WHITE.

INTRODUCTION.

In a recent issue of the Transactions of the Nova Scotia
Institute of Science! Mr. Hugh Fletcher, geologist of the
Canadian Survey, presents correlations of the Upper
Palwozoic formations by paleontologists in marked con-
tradiction with stratigraphic determinations by himself
and other geologists in Nova Scotia. Confident of the
validity of identification on stratigraphic evidence only,
he rejects the paleontological correlations, which he finds
incompatible with the supposed order of succession of the
strata, as well as totally erroneous as to the age of the
terranes. The difference of statement involves broad
questions, such as the reference of formations to one great
period or another, to middle Carboniferous or middle
Devonian.

1 Vol. X., 1899-1900, pp. 235-244. Geological Nomenclature in Nova Scotia.
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Since the palieontological correlations that Mr. Fletcher
finds so misleading are largely based on the evidence of
fossil plants; and since he does me the honor to mention
my opinions regarding the equivalents of several of the
Upper Palwozoic formations, I herein present somewhat
more definitely the palwontological evidence as seen from
my own standpoint. At the same time a seeming diserep-
ancy between one of my correlations and that of the same
flora by Mr. Kidston, whom Mr. Fletcher also quotes, will
be explained.

From the oulset it must be borne in mind that I per-
sonally have not visited the region in question, and the
views expressed regarding the ages of several of the Nova
Scotia plant beds are hased exclusively on palwontological
evidenee, interpreted in accordance with our knowledge of
the fossil floras of the Appalachian province or of Europe.

teasoning from the ohserved vertical and horizontal dis-
tribution both of identical and of related genera and
species, and especially from the stratigraphical occurrence
of identical or essentially identical floras, I shall state (1)
what, in my judgment, are the approximate positions of
the respective plant beds as naturally indicated by the
floras, and (2) the maximum of time latitude within which
the floras should fall. “The correlations are theoretical,
and may' be slightly modified by local stratigraphical
conditions. Such a method is liable to error, but the
errors, if the conclusions are based on ample fossil mate-
rial, should fall within reasonable limits of proximity to
the truth. Surely the coefficient of error should not be so
great as Lo permit an entire geological period to intervene
between its palcontologically Lheoretlcal posmon and its
actual place.

Only those portions of the formations actually furnish-
ing the plant material are included in this discussion. It
is conceived that the time interval represented by one or
more of the enormously thick subdivisions of the Nova
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Scotia Carboniferous may include more than one flora,
and that when such cases occur, both floras may not be
referable to the same stage.

The sequence and correlations of the rocks in question
as worked out by Dr. Ells and Mr. Fletcher on the strati-
araphic basis is shown in the following table extracted
from the correlation chart in Mr. Fletcher’s paper. The
correlations by Mr. Kidston and myself are also quoted
from the same chart. It will be understood that in adjust-
ing palwontological correlations  to the diagrammatic
classification of such a chart it is sometimes necessary to
restrics theni to narrower limits than the author originally
intended, while at the same time the conception both of
proportion and of emphasis is lost. Thus a tentative or
suggested correlation that is limited in its geological
range is often quoted instead of the correlation that is
positive but of greater latitude. Usually no distinction
is made between definite correlations, opinions as to prob-
able age, and mere suggestions. Neither does such a
chart indicate the sufficiency or meagreness of the mate-
rial on which the correlation is based. '

Canadian Geolo R v Setia, R. Kidston, David White,
) Permian or
Permian. {Upper Car- Union ? B
boniferous. .

Riversdale, Har-
. . ‘[rington River
Coal Measures. Coal Measures.{ and Cordaite Union ?
Shales (St. John
Devonian). .
Riversdale and
Cordzite Shales
. l(Deq011ia11 of, ..
St. John, N.B.)

Millstone Grit. Millstone Grit. ... ..........

*SN0I2JIHOqIB))

Carboniferons fCarboniferous
Limestone, Limestone.: . P

. . Horton (Pocono
Carboniferous [ Carboniferous {Horton(Lower [

- of Pennsylvania,
. Carboniferous - f Pennsylva
Conglomerate. \ Conglomerate. '

Waverly,, Newet
ltha.n Kiltorcan).

of England).
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Cugx;:lt‘llig%ggg}o- i}ﬁllﬁfvg ]Se:g:.li?lf R. Kidston, David White.
Union, includ- \
Catskill. ing rocks of
MacAra Brook, . ............ ... ... ........
Chemung. Lochaber and
Economy.
) g
Riversdale, Har- S
rington River B,
Hamilton, 1 (4000 ft.) Mac-  ..........oo0 e, 1
Kay Head and )
Horton.
. { Basal
Corniferous. \Conglomerate. 7+t crrrers ereiieiesain /

ThHe HorroN PLANT BEDS.

The Horton Bluff terrane, as recognized by Sir William
Dawson (1843) and Sir Charles Lyell (1847), is referred
by Dr. Ells and Mr. Fletcher to the Hamilton, it being
apparently included in the Riversdale series. The Horton
plant beds are characterized by a very peculiar flora
containing an abundance of both dneimites Acadicus and
Lepidodendron corrugatwm with its numerous decorticated
phases, together with one or more higher types of ZLepi-
dodendron and a singular form of Sphenopteris. Aneimites
appears to be an exclusively Carboniferous genus. The
Lepidodendra are larger and more advanced, with larger
bolsters than any known Devonian type. Biologically
the flora is distinetly younger than any yet found in
undisputed Devonian rocks, and it appears to be even
more modern than the Ursa® flora.

Essentially the same flora is everywhere characteristic
of the Pennsylvania and Virginia Pocono, with which the
Horton flora was correctly correlated by Sir William
Dawson as long ago as 1873. Not only is the Pocono
similarly marked by an abundance of Lepidodendron cor-
rugatum, but by the hardly less abundant Aneimites, some

1 The Ursa stage, typical in Bear Island and Spitzbergen, is generally included
within the lower limit of the Carboniferous, though Ly some geologists it is regarded
as transitional from Devonian to Carboniferous.
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of whose forms are hardly separable from the Acadian
type. The Nova Scotian flora appears also to correspond
to the Calciferous Sandstone series of Scotland, as has also
been indicated by Mr. Kidston, who so ably elaborated the
latter flora. The Horton plant terrane should, on purely
palcobotanical grounds, lie below the typical Carboniferous
Limestone; but I believe it should go hardly so low as
the Ursa stage, or below the boundary generally accepted
for the Lower Carboniferous. While granting that cer-
tain of the rocks included by the Nova Scotia geologists
under the Hamilton rubric may be Hamilton in age, I do
not hesitate to insist that the Horton plant beds are not
earlier, at most, than the Ursa stage.

THE RIVERSDALE AND HARRINGTON RivER PLANT BEDS.

The plant beds near Riversdale and Harrington River
also are assigned to the Middle Devonian by the Nova
Scotia geologists. The Riversdale plants were, in 1873,
correlated by Sir William Dawson with the Millstone
Grit. Although but a small quantity of plant material
from these beds has come under my personal observation,
even this, which includes typical representatives of
Neuropteris, Alethopteris, Annularia, Cordaites and Cardio-
carpon, is unequivocally Carboniferous! Whether inter-
preted by the specimens in hand or the lists submitted by
Mr. Kidston (who reached nearly the same conclusion), it
is clear that the Riversdale-Harrington River plants are
most closely allied to the flora of the Canadian Millstone
Grit, or, more explicitly, to the plants of the Pottsville
formation iz the Appalachian trough. Taking into
account the small amount of plant material, and the lim-
ited number of fern species, it appears unwise to insist on

1 Recently Dr. H. M. Ami, of the Geologioal Survey of Canada, has announced the
diseovery, in the Harrington River beds, of specimens of Whittleseyc, an American
genus as yet unknown below the Pottsville formation, See the Ottawa Naturalist,Vol.
X1V., Aug., 1900,
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an absolute correlation with the Pottsville, to whose tlora
nearly all of the species from the beds in question are
common. On the other hand the plants from the Rivers-
dale beds are practically totally different from, as well as
assuredly younger than, the Horton tlora.

From the palwobotanical standpoint there appears to he
little room for the belief that the Riversdale- Harrington

iver plant beds may in any case be lower than the St.

Louis, while on the other hand the plants seem strongly
to indicate a Jevel at or above the top of the Lower Car-
honiferous. At the present stage of our knowledge of the
tossil floras these beds can not, without disregarding palee-
obotany, be correlated with beds below the Carboniterous
Limestone (Windsor) unless it be understood that the
Limestone is no older than the upper portion of the Lower
Carboniferous. The Mississippian equivalents of the
(larboniferous limestone (Windsor) and the time interval -
which it covers are not yet definitely ascertained ; but, if
it represents one or more stages in the lower portion of
the Lower Carboniferous, my observations of the plants of
the Devonian, LPocono, Mauch Chunk and Pottsville
formations in the Allegheny region, and my faith in the
validity of their evidence,lead me to urge that the Rivers-
dale and Harrington River plant beds are probably ahove
the Carboniferous Limestone, though, if the latter extends
without unconformity up to the Millstone Grit, they may
lie within it. They can not be Middle Devonian. If the
extrusions of eruptive rock cut the Riversdale plant
formation, as-is-stated by the Nova Scotia geologists, the
metamorphic action is certainly Carboniferous, and it
appears probable that it can not very long antedate the
closé of the Lower Carboniferous. ‘

Possibly Dr. Ells and Mr. Fletcher were influenced in
referring ' the . Riversdale beds to the Middle Devonian
through first correlating them with the “ fern ledges” at St.
John, N.B. It would be a singular incident in palicontol-
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ogy if the Riversdale plants, whose correlation by Sir
Williamm Dawson with the Millstone Grit is not likely to
prove far from correct, were now to be pronounced Devon-
jan on account of their paleontological identity with the
fern ledges whose erroneous reference to the Devonian was
earlier forced upon Sir Williamn by the findings of the
stratigraphers. The study of the plants collected at sev-
eral hundred localities in the Pottsville formation along
the Appalachian trough proves conclusively that the St.
John flora is from nearly the same stage, while, as I have
elsewhere pointed out,! it is probable that a portion of the
section at the “fern ledges”*is contemporaneous with
the upper portion of the Pottsville.

Tur MacKay’'s HEAD I'naNT BEDS.

MacKay’s Head, another of the sections now placed in
the Hamilton, furnished a number of the species described
in 1873 by Sir William Dawson and referred by him to
the Millstone Grit. Dawson’s list includes alternate-
ribbed species of Calamites, a laxge Carboniferous type of
Lepidodendron identitied by him as Z. aculeatum, a fern
tigured as  Odontopteris ?”, and other ferns identified as
Alethopteris lonchitica and Sphenoplerts obtusiloba. These
species, though few in number, ave recognized by palo-
botanists as distinctly Carboniferous. The material is
hardly sufficient for a definite correlation, but it seems
probable that the flora, especially the Lepidodendron and
the Alethopteris, will eventually be found to lie above the
Carboniferous Limestone. The small amount of published
plant evidence points towards the Pottsville or Millstone
Grit, to which the MacKay’s Head beds were referred by
Sir William Dawson.

1 20th Ann, Rept. U.8. Geol. Surv,, pt. 2, 1900, pp. 013, 917.

9 Dr. G. F. Matthew suggests the reference of a portion of the St. John fern Jedges
to the Silurian.
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DiscussioN oF THE PROBLEM.

From the foregoing it will be seen that the reference by
Mr. Fletcher and Dr. Ells of the Riversdale-Harrington
River and MacKay’s Head plant beds to the Hamilton
would necessitate the existence of essentially Middle Car-
boniferous floras in the Middle Devonian. This could be
admitted only on absolutely indisputable stratigraphical
evidence, such as their occurrence in a continuous
normal section, with abundant -characteristic Middle
Devonian marine fossils in close association or appropriate
sequence. Evidence of this character appears to be wholly
absent or quite inconclusive. It does not appear that the
testimony of the animal fossils from the plant beds differs
widely from that of the plants. The contradictions
between the correlations by stratigraphy and those of
pal@zozoologists® are perhaps less striking only because the
evidence of invertebrate fossils is less abundant or is of a
class of animals (e.g. Phyllopoda and Anthracomy:) of
somewhat uneertain stratigraphical value.

The grounds for confidence in the paleobotanical evi-
dence are strong. The plant remains on ecither side of
the Lower Carboniferous—. ¢. in the Devonian and in the
Upper Carboniferous—exhibit the same succession of
essentially identical contemporaneous floras in New Bruns-
wick and in other regions of Nova Scotia as well as in the
United States. This presumptive evidence in favor of the
contemporaneity or approximate contemporaneity of the
floras of the Lower Carboniferous and Pottsville (Millstone
Grit) of the United States and Europe on the one hand
with the corresponding floras of the Horton and Rivers-
dale beds of Nova Scotia on the other hand is supported
by the geographical relations as well as the conditions of
migration. A land stretch of no very great extent, and at
times reduced to a lowland, between the Nova Scotia and

1 Dr. ami places the Riversdale beds within the Carboniferous period, but at the
base of the Lower Carboniferous. (See Trans. Nova Scotia Inst. Science,Vol. X., p. 171.)

e
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the Appalachian basins, must have been clothed through-
out by the general tlora characteristic of the particular
geological time; and on the occasions of the great tloral
changes of the earth it should, with the important aid of
air and water currents, have carried migrating species so
rapidly from shore to shore that the period of each sue-
cessive flora would be essentially contemporaneous in
either basin. In view of these relations only undeniable
stratigraphic evidence can prove that the identical floras
do not belong to the same great period, and that we have
in Nova Secotia the unique phenomenon of a typical middle
Carboniferous flora in rocks of the middle Devonian.
Such an oceurrence, as yet unknown elsewhere in North
America or Europe, and in direct contradiction of all bio-
palicobotanical data, would scarcely be harder to explain
for one district than would it be to account for its absence
in other regions of the Northern hemisphere.

The existence of the wide gulf between the correlations
by stratigraphy and those by paleontology does not admit
of the conclusion that the verdict of the stratigraphers is
final. With all respect for their ability and the conscien-
tious character of their work in a field offering great
difficulties of surface concealment, it is still proper to
enquire of the Nova Scotia geologists if there is not a fur-
ther stratigraphical explanation; whether, for instance,
certain plant beds at different points may not have been
wrongly correlated in carrying the stratigraphical identi-
fications across to the type (reference) sections ; or whether
the Carboniferous Limestone of their sections is not much
younger than is generally supposed; or whether certain
of the superpositions are not possibly due to overthrust
faulting.

NoTE oF EXPLANATION.

A seeming discrepancy between Mr. Kidston’s and my
own correlations of the Riversdale-Harrington River plants
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appears in Mr. Fletcher’s table,! where Mr. Kidston is
recorded as referring these beds to the Coal Measures,
while I am quoted as correlating them with the Pottsville
(Millstone Grit). This difference represents only a varia-
tion in the nomenclature of the Coal Measures in Great
Britain and in America. The upper portion of the Penn-
sylvanian Pottsville appears, as T have elsewhere indicated,?
to be contemporaneous with the Lower Coal Measures of
Furope, while the succeeding beds in the northern Appa-
Jachian area of this country represent the Middle Coal
Measures, ete., of the Old World.  Accordingly my corre-
lation of the fern beds at St. John with the upper Potts-
ville nearly corresponds to Mr. Kidston’s correlation with
the Lower Coal Measures. I do not insist that the
Riversdale plants are necessarily so late as the Pottsville,
though I believe they belong close to, if not in, the Potts-
ville stage. It is interesting to note that the conclusions
reached by Mr. Kidston and myself, each independently
and without the knowledge of the other, as to the age of
the plant beds under discussion, are nearly identical. Not
less interesting is it that our conclusions, with the excep-
tion of those relating to the St. John fern ledges, tend in
general to sustain the correlations nmade by Sir William
Dawson thirty years or more ago.

Yo far as I can recollect, I have never seen a fossil from
the Union, or expressed an opinion as to the age of that
formation, which in Mr. Fletcher’s table I am credited as
doubtfully referring to the Coal Measures. The terranes
referred by Mr. Fletcher to this formation, which from
the descriptions seems to have some features in common
with the Catskill, do not appear to have yet yielded
plant remains of stratigraphical value.

1 Op. cit., p. 243, See p. 3 of this paper.

9 Bull. Geol. Soc. America, Vol. XL, pp. 166, 173 20th Aun. Rept. U.8. Geol.
Surv., pt. 2, pp. 912, 917,
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ApprtioNAL Notes on THE FrorA or CAP-A-L’ AIGLE.
By REv. RoBerr CamprBiLL, M. A,, D.D,,

In the REcorp oF ScIeNcE, Vol. IV, No. 1, pp. 54-68,
and Vol. V., No. 1, pp. 38-40, appeared lists of plants col-
lected at Cap-a-I'Aigle, County of Charlevoix, up to that
date. The work of noting the plants of that region has
gone on from year to year, during the latter part of July
and the first three weeks of August. The Laurentian
Mountains form not ouly the background of the landscape
but also the backbone of the Flora, if I may be allowed a
free metaphor. If the rocks that face those mountains
are the oldest on the earth’s crust, as is generally held,
then the plant-life developed on them may he regarded
as also the oldest that exists in the world, since the geolo-
gical evidence indicates that the north-eastern portion of
the continent was the earliest to emerge from the primeval
waters. On this ground a special interest attaches to the
flora of the Saguenay basin and the heights of Labrador
beyond. It will be observed that the district is specially
fruitful in sedges, rushes, grasses and other endogenous
plants. The following catalogue embraces all the addi-
tional species that I have noted up to date:

OSMUNDACE/AE L. Br
OSMUNDA REGALIS L.—ZRoyal Fern.—Loutre Marsh.
July.
POLYPODIACEA R. Be.

Woobsia ILvensis (L) R. BR.—ZRusty Woodsiw.—Cap-
a-IAigle rocks. August.

CYSTOPTERIS BULBIFERA (L.) BERNH.—Bulblet Cystopteris.
—Banks of St. Lawrence. August.

CYSTOPTERIS FRAGILIS (L.) BERNH.—Brittle Fern.—In
many places. July.
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DryoPTERIS FRAGRANS (L.) ScHOTT.—Fragrant Shield-
fern—One clump found on top of a mountain. August.

PueGorTERIS PHEGOPTERIS (L.) UNDERW.—Long Beech-
Jfern—In high woods at Cap-a-I'Aigle.—August.

PHEGOPTERIS HEXAGONOPTERA (Micux.) FEE—Broad
Beech-fern.—In same localities as the last. August.

CRYPTOGAMMA ACROSTICHOIDES R. BR—dmerican Rock-
brake.—On rocks on banks of St. Lawrence. August.

PELLEA STELLERI (S. G. GMEL) WATT.—Slender Cluf-
brake—On cliffs at Pointe-a-Pic, August.

LYCOPODIACEA MICHX.

LycopoDIUM SELAGO L.—PFir Club-moss.—In 1noist
woods. August.

LycopopIuM LUCIDULUM MicHX.—Shining Club-moss.—
In similar localities. August.

LycoroDIUM ANNOTINUM L.-—Stiff Club-moss.—In the
same district.

LycoPODIUM CLAVATUM L.—Running Pine.—Dry woods.
Angust.

Lycorop1uM cOMPLANATUM L.— Trailing Christmas Green.
—Also in dry woods. August.

PINACEA LINDL.

PINUS DIVARICATA (A1r.) Lupw.—Labrador Pine—
Abundant on the heights. August.

JUNIPERUS NANA WILLD.— Low Juniper.—In former list
called Juniperus communis,

Taxus MINOR (MICHX.) BRirTON.—American Yew.—
Not rare. August.

TYPHACEA J. St. HIL.

SPARGANIUM EURYCARPUM ENGELM.— Broad-fruited Bur-
reed.—Common. August.
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ALISMACEAXA D.C.

SAGITTARIA LATIFOLIA WILLD.—Broad-leaved Arrow-
head.—Common. August.

SAGITTARIA ARIFOLIA NUTT.—Arum-leaved Arrow-head.
Common. August.

SAGITTARIA CUNEATA SHELDON.—Floating Arrow-head.
—Rarer. August.

SAGITTARIA GRAMINEA MICHX.—Grass-leaved Arrow-head.
—Common. August.

TRAMINEZA Juss.

Ixopnorus virIDIS (L) NAsH.—Green Foz-tail.—Com-
mon, August.

PrLEUM ALPINUM (L.)-—Mountain Phlewm.—On Cap-a-
IAigle Mts. August.

CINNA LATIFOLIA (TREV.) GRISEB. -—Slmder Wood Reed-
grass—Common in high woods. August.

AGROSTIS RUPESTRIS ALLIONL—Rock Bent-grass.—Port-
a-Persil. August.

AGROSTIS PERENNANS (WALT.) TucKERM.—Thin-grass.
—Common on hills. August.

AcrosTis HYEMALIS (WALT.) B.S.P.—Rough Hair-grass.
—Common on dry hills. Angust.

CALAMAGROSTIS CANADENSIS (MICHX.) BEAUV.—Blue-
Joint grass—In wet places. Common., August.

CALAMAGROSTIS LANGSDORFII (LINK.) TRIN.— Zangsdorf’s
Reed-grass—In less moist localities than the last.
August.

AMMOPHILA ARENARIA (L.) LINK.—Sea Sand-reed.—Very
common on sea-shore. August.

TriSETUM sSUBSPICATUM (L.) BEAUV.—Narrow False Oat.
—On rocks near Cap-&-1'Aigle wharf. Rare. August.

DantHONIA SPICATA (L.) BEAUV.—Common Wild-oat
G'rass—Common. July.

SPARTINA CYNOSUROIDES (L.) WiLLD.— Tall Marsh-grass.
—Moist places near the shore. August.
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CATABROSA AQUATICA (L.) BEAUV.— Water Whorl-grass.
—Near mill on Salmon River. July.

DACTYLIS GLOMERATA L.—Orchard Grass—Common.
July. \

Poa ANNUA L.—Low Spear-grass.—Common. July.

Poa comprrESsA L.— Wire-grass..—Common.  July.

104 ALPINA L— Alpine Spear-grass—Common. August.

PoA NEMORALIS L.— Wood Meadow-grass—In high
woods.  August. »

PoA ¥LAVA L— False Red-top.—In swamps. August.

TPoa DEBILIS TORR— Weak Spear-grass—In woods.
August.

PoA ALSODES A. GRAY.-—Grove Meadow-grass.—In wouds,
August.

Panicunaris Canapessts (Micix) Kuntze—ZRattle-
snake grass.—Marshy ground. August.

PANICULARIA ELONGATA (Tork.) KUNTZE—Long Manna-
grass—In wet woods. August.

PANICULARIA NERVATA (WiLLD.) KUNTZE. — Nerved
Manna-grass.—In damp ground: August.

PANICULARIA AMERICANA (ToRR.) MACM.— Reed Meadow-
grass.—Common in damp places. July.

- PANICULARIA FLUITANS (L.) KUNTZE—Floating Manna-
grass.—In wet ground. August.

FEstucA RUBRA L.—Red Fescue-grass—On the hill-
tops. August. ‘ oo

FESTUCA OVINA L.—Sheep’s Fescue-grass—In pasture
fields. July. :

BroMUS CILIATUS L.—Fringed Brome-grass—In woods.
August.

Brovmus KarMu A, Grav.—Kalm’s Chess. —In ‘woods
near the St. Lawrence. August.

BROMUS SECALINUS L.—Chess.—1In grain fields. - July.

LLOLIUM PERENNE L.— Rye-grass.—Common. July.

AcGRroPYRON REPENS (L.) BeAUV.—Couch-grass.—Com-
mon, July. ( '

avive
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AcrorvroN vionackUM (HorNEM.) VASEY.—Purplish
Wheat-grass—Occasionally met with. August.

HorpeuM JUBATUM L.—Squirrel-tail Grass—On road-
gide. August.

ELyMus ARENARIUS L.—Downy Lyme-grass—On the
shore. August.

CYPERACEZA J. St. HIL

CYPERUS ESCULENTUS L.— Yellow Nut-grass—In moist
fields. Angust.

Eueocuarts raLustris (L) R. & S.—Creeping Spike-
rush.—In marshes.  August. :

ErLeocHARIS ACiCULARIS (L) R. & S.—Needle Spike-rush.
In wet ground.  July.

KELEOCHARIS ACUMINATA (MullL) NEES.—Flat-stemmed
Spike-rush.—In moist places. August.

SCIRPUS  LACUSTRIS Li—Great Bulrush.—In shallow
ponds. July.

YcirpUs FLUVIATILIS (TORR.) A. GRAY.—River DBulrush,
—Near I'Outre River. August.

SCIRPUS ATROVIRENS MUHL—Dark Green Bulrush.—
Common in swamps. July.

SCIRPUS MICROCARPUS PRESL—Small-fruited Bulrush.—
In wet woods. August.

Scirpus cYPERINUS (L.) KUNTH.— Wool-grass. ——In wet
places. August.

CAREX LUPULINA MUHL—Hop Sedge. ——-—Common in
swamps. dJuly.

CAREX UTRICULATA BoOOTT.—Bottle Sedge—Banks of
Salmon River. July. A

CAREX- RETRORSA SCHWEIN.—Retrorse Sedge—In low
ground. August.

CAREX LURIDA PARVULA (PAINE) BAILEY.—Small Sallow
Sedge.—Iu springy ground. July. |

CAREX HYSTRICINA MUHL—Porcupine Sedge—In low
meadows. August.
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CAREX PsEUDO-CYPERUS L.—Cyperus-like Sedge—In
bogs. August.

CAREX COMOSA BoOTT.—Bristly Sedge.—On lorder of
ponds. July. ‘

CAREX TRICHOCARPA MUHL.—Hairy-fruited Scdge.—In
moist fields. August.

CAREX RIPARIA CURTIS.—River-bank Sedge—DBank of
I'Outre River. July.

Carex HovauroNt Torr.— Houghton's Sedge.— Abund-
ant on sandy fields. July.

CAREX FUSCA ALL—Brown Sedge—Bog near St. Law-
rence. July.

CAREX STRICTA LaM.— Tussock Sedge.—Same places as
the last. August.

CAREX HAYDENI DEWEY.—Hayden’s Sedge.—In swamps.
July.

CAREX MAGELLANICA ‘LAM.—Magellan Sedge—Marsh
near St. Lawrence. August.

CAREX MARITIMA MULLER.—Seaside Sedge.—On banks of
St. Lawrence. August.

CAREX CRINITA LAM.—Fringed Sedge—Hillside swamps.
July.

CAREX GRACILLIMA SCHWEIN.~~Graceful Sedge.—In moist.
woods.  July.

CAREX ARCTATA BooTT.—Drooping Wood Sedge—In dry
woods. July.

CAREX TENUIS RUDGE.—Slender-stalked Sedge—In same
localities as above. July.

CAREX GRANULARIS MUHL—Meadow Sedge—In wet.
fields. July.

CAREX LAXIFLORA LAM.— Loose-flowered Sedge—In dry
woods. July.

CAREX AUREA NUTT.—Golden-fruited Sedge. — Near
mountain springs. July.

CAREX PEDUNCULATA MUHL.— Long-stalked Sedge—In
dry woods. July.
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CAREX PEDICELLATA (DEWEY) BRITTON.~—Filrous-rooted
Sedge.—In dry woods. July,

Carex PrNzsynvaNica Las—2Pennsyleania Sedge—On
hills.  Jualy.

CAREX vArRIA MuuL,
high ground. July.

CAREX  LEPTALEA WANL—Bristle-stalled  Sedge. — In
bogs.  July.

CAREX stTIpATA MUIL.
ground. July.

CAREX VULPINOIDEA MIcuX.~—Foz  Sedge—Common.
July.

CAREX ROSEA SCHK.——STELLATE SEDCE.
July.

CAREX TENELLA SCHK.—Sof¢-leaved Sedge.—In bogs.
July.

CAREX STERILIS WILLD.—Little Prickly Sedge.—Com-
mon. July.

CAREX CANESCENS L.—S8ilvery Sedge—Common, J uly.

CAREX ARCTA Boorr.—Northern Clustered Sedge—In
mountain swamp. Rare. July.

CAREX TRISPERMA DEWEY.— TVrec-fruited Sedge.—1In
swamp. August.

CAREX DEWEYANA SCHWEIN.— Dewey’s Sedge.—Common.
July.

CAREX TRIBULOIDES WAHNL.—Blunt Broom Sedge—Very
common. August.

CAREX SCOPARIA ScHK.—Pointed Broom Sedge.—Very
common. July.

CAREX CRISTATELLA BRITTON..—Crested Sedge.—Common.
August.

CAREX ADUSTA BOOTT.—-Browned Sedge.— On hills.
July.

CAREX FESTUCACEA WILLD.— Fescue Sedge.—In meadows.
July.

Limmons” Sedge.—Common.  On

Awl-fruwited Sedge.—In moist

In dry woods.

21
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ANACEA NECK.
Arisa rripnyLood (L) Torr—Indian Turnip.—In

moist woods. July.
CALLA PALUSTRIS L— Water Arum.—In bogs. August.

JUNCACEA VENT. -
Juxcus EFFUSUS L.—Common Rush.—Very common.
August.
Juxcus FILIFORMIS Lo— Thread Rush.—In marshes.
July.

Juxcus Banricus WiLLD.—Baltic Bush. — Abundant by
the shore. Angust.

Juxcus TENUIS WILLD.—Slender Rush.—Very common.
July.

Juncus ARTICULATUs L.—Jointed Rush.—On springy
ground. August. :

Juxcus RICHARDSONIANUS ScHuLr.— Richardson’s Rush.
Common. July.

Juxcus Noposus L.—Knotted Rush.—Common. July.

Juncus CANADENSIS J. Gav.—Canade Rush——Rare.
August.

JuncUs CANADENSIS BREVICAUDATUS ENGELM.—Short-
tailed Canada Rush.—Common. August.

JUNCOIDES PARVIFLORUM (Eirn.) COVILLE.—Small-flow-
ered Wood-rush.—In mountain woods. August.

Juncorngs sprcatoM (L) Kunrze.—Spiked Wood-rush.
Tn woods on hillsides. August.

CONVALLARTIACEA. LINK.
$rreprorus ameLexroLius (L) DC.—Clasping-leaved
Twisted-stall.—In moist woods. July.
POLYGONATUM BIFLORUM (WaLT.) ELL —Hairy Solomon’s
Seal.—In dry woods. July.
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ORCHIDACEA, LNl

CYPRIPEDIUM REGIN.E WaALT.—Showy Lady’s Slipper.—
tave. July.

CYPRIPEDIUM PARVIFLORUM SALISB.—Small Yellow Lady’s
Slipper—Tave. July.

ORCHIS ROTUNDIFOLIA DURSH. — Small  Round-leaved
Orclis—Common. In damp woods. July.

Hapenaria orvlcvraTA (Purss.) Torv—ZLarge Rownd-
leaeed Orehis—In Llack mould in woods.  July.

Hapevaria HoOKERIANA A. GrAY.—Hooler's Orchis.—
In similar situations to the above. August.

HaBexaria BRACTEATA (WILLD.) R. Br.—ZLong-bracted
Orehis.—In moist woods.  August.

Gyrostacuys cerNUA (L) KuNTzZE—DNodding Lady's
Tresses.—Common.  August.

LISTERA CONVALLARIOIDES (Sw.) Torr—ZBroad-lipped
Tiway blade—In moist woods. Rare. Angust.

PERAMIUM REPENS (L.) SALISB.—ZLesser Rattlesnake Plan-
tain.—In moist woods on mountain side. August.

ACHROANTHES UNIFOLIA (MicHX.) RAv.—Green Adder’s
Mouwth.—Common. July.

Lerrorcnis Loesguin (1) MacM.—Fen Orelis—Com-
mon. July.

CorALLORHIZA CORALLORHIZA (L.) KArsT.— Early Coral-
root.—Lare.  July.

CORALLORHIZA MULTIFLORA NUTL.—ZLarge Coral-root.—
Common. August.

MYRICACE/E Dusorr.
Myrica GALE L—Nweet Gale.—Near 'Outre River.
July.
SALICACE.X LinpDL.

SALIX ALBA VITELLINA (L.) Kocn.—Golden Osier.—Near
Cap-a-I'Aigle wharf.  July.
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SALIX CORDATA MunL—Heart-leaved Willow.— Ste.
Fideéle. August.

URTICACEA, REICHENB.
UrricA URENS L—Small Nettle—Common. August.
Avicea vomina (L) Rar—Clearweed—In  swampy
woods. July.

SANTALACEA Nurr.

COMANDRA LIVIDA RrcHanrDs.—Northern Comandra.—
Rare. In woods near Cap-a-I'Aigle wharf. July.

POLYGONACE/L LiNpL.

RumEexX ACETOSA L—=Sour Dock.—In one place by road-
side. July.

PoLYGONUM PENNSYLVANICUM L.—Pennsylvania Persi-
carie.—Common, August.

PoLYGONUM CILINODE Micux.—Fringed Black Bindweed.
—~Common. July.

CHENOPODIACEA DUMORT.

CHENOPODIUM GLAUCUM L.—Oak-leawved Goosefoot.—Com-
mon. July.

ATRIPLEX PATULA L.—S8preading Orache.—About old
ruins. July.

ATRIPLEX HASTATA L.— Halberd-leaved Orache.—Common
on the shore. August.

AMARANTHACEA J. St. HIL.
AMARANTHUS RETROFLEXUS L.—Rough Pigweed.—Com-
mon. August.
€ARYOPHYLLACE/E REICHENB.

ALSINEA GRAMINEA (L.) BrirTON.— Lesser Stitchwort.—
Common. July.
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CERASTIUM ALPINUM  L—dipine  Chickweed.—Woods
near Salimon River. August.

ARENARIA  GRENLANDICA (RETZ) SPrENG.—Mountain
Sandiwort.—Formerly reported as Arenaria stricta.

LANUNCULACEX Juss.
CavtHA  PALUSTRIS Lo—Marsh Marigold.— Common.
Fruited in July.
ANEMONE CANADENSIS L.—Canada Anemone—In one
place near Cap-d-I'Aigle wharf. July.
LANUNCULUS ABORTIVUS L.—Kidney-leaved Crowfoot.—
Fruited in July.

PAPAVERACEZA B. Juss.

CAPNOIDES SEMPERVIRENS (L.) Borck.—Pink Corydalis.
—Common on tops of rocks. August.

CRUCIFER/E B. Juss.

LepipioM VirGINICUM L—Wild Pepper-grass.—Getting
common. August.

THLASPI ARVENSE lL.—Field Penny-cress. — Common.
July.

RORIPA PALUSTRIS (L.) BEss.—Marsh Water-cress.—Get-
ting common, August.

ARABIS BRACHYCARPA (T. & G.) BRITTON.— Purple Rock-
eress—Common.  July.

CRASSULACEAE DC.

SEpUM TELEPHIUM L.—ZLive-forever.—Along roadsides.
August.

SAXIFRAGACEA DUMORT.

SAXIFRAGA AI1Z0ON JAcQ.—Livelong Saxifrage.—Rocks
near Pointe-a-Pic wharf. Fruited in July.

CHRYSOPLENIUM AMERICANUM SCHWEIN.—Golden Saxi-
Jrage—In swamps. July.
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GROSSULARTACEA DUMORT.

UBES PROSTRATUM L'HER—Fetid Currant.—TIu cold wet
places. Fruited in July.

ROSACEL B. Juss.

RUBUS CHAMAMORUS L—Cloudberry—TPeat bog.  J uly.

RUBUS OCCIDENTALIS L.— Blacl: Raspberry.—Fruited i
July.

POTENTILLA LITTORALIS RYDBERG.—Coast Cinguefol —
On high ground near the coast. July.

COMARUM  PALUSTRE L.—Durple Marsh-locks. — In
swamps. August.

GEUM RIVALE L—Purple Avens.—In low ground. July.

GEUM MACROPHYLLUM WILLD.—Large-leaved Acens.—
Rare. July.

AGRIMONIA DRITTONIANA BICKNELL—Britton’s gri-
mony.—Along roadside. August.

POMACEA L.

AMELANCHIER ROTUNDIFOLIA (Micnx.)—Round-leared
June Berry.—On rocks near Cap-2-I'Aigle whart. Fruited
in July.

PAPILIONACEA L.

ASTRAGALUS ELECGANS (Hook.) BrirroN.—Pretty Mk

Veteh—Hillside near Murray Bay Dridge. July.

GERANIACEE J. Sr. HIL
(GERANIUM BICKNELLIL BRITTON.— Bicknell’s Crane's-bill.
— On rocks near Point-a-Pic wharf. August.

EMPETRACE/X DUMORT.

EMPETRUM NIGRUM L.—Black Crowberry.—On rocks
near Cap-i-I'Aigle wharf. Fruited in August.
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ANACARDIACE/E LinpL

dus HIRTA (L) Supw.—Staghori Swimach—-Formerly
reported as Rhus glabra.

TLACACE.Y. LowkE.

Trex crasra (L) A Grav.—TIalkberry.—On mountain
side. July.

TLicionEs MucroNaTA (L) BrrrroN.— Wild  Holly—
Swamp on mountain top.  Fruited in August.

HYPERICACEL TiNpL.

HYPERICUM PERFORATUM L.—Conimon St.Joln’s Wort.—
Rare. July.

Hyrericum BOREALE (DBrirroN) DBICKNELL.
St. Johw's Wort—In wet places.  August.

Northern

ONAGRACE Dumort.

EPILOBIUM ANAGALLIDIFOLIUM LAM.—Pimpernel Willows-
herb.—On high mountain. August.

EriroBrosM PALUSTRE L.—Marsh Willow-lerb.—Formerly
reported as Epilobium coloratum.

EPILOBIUM LINEARE MUtL—Linear-leaved Willow-lerb.
—In marshy places. August.

ONAGRA OAKESIANA (A. GRAY) BrITTON.—Odkes’ Krening
Primrose.—Formerly reported as Onagra bicnnis.

Knrrrria puMina (L) Seact.—Small Sundrops.-—In dry
places. July.

UMBELLIFERA B. Juss.

SANICULA MARYLANDICA L.--Black Snake-root.—Com-

mon. July.
PYROLACEZ L.

PYROLA CHLORANTHA SW.—Greenish-flowered Wainter-
green.—In dry woods. July.

PYROLA ASARIFOLIA MIcHX.—ZLiver-leaf Wintergreen.—
In wet woods. July.
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PYROLA MINOR L.-—ZLesser Wintergreen.—In dry woods.
August.

Pyrora SECUNDA L.—One-sided Wintergreen—In dry
woods.  July.

VACCINTACEA LinpL.

Vacciztom  Viris-Tvaa  L—Mountain  Cranberry.—
Common on high rocky places. July.

MENYANTHACEZZ G. Don.

MENYANTHES TRIFOLIATA L.—Buckbean.—Near mouth
of Murray river. Fruited in August.

SCROPHULARIACEA LinbL.

CHELONE GLABRA L.—ZTwrtle-head.—Common in wet
places. July.

VERONICA AMERICANA SCHWEIN.—American Brooklime.
—In creeks. August.

VERONICA SCUTELLATA L.—Marsh  Speedwell. — In
swamps. August.

RUBIACEA B. Juss.
GaLiumM  TINCTORIUM L—Stiff Marsh Bedstraw.—In
bogs. July.
CAPRIFOLIAC/E VENT.

VIBURNUM ACERTFOLIUM L.—Maple-leaved Arrow-wood.—-
In woods near Salmon River. Fruited in July.

VIBURNUM CASSINOIDES L.— Withe-rod.—In wet woods.
July.

CICHORIACEZ REICHENB.

LacTUCA CANADENSIS L.—Wild Lettuce.— Common,
August.

i et I
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Lacrvea spicara (Lay.) Hircn.—Zall Blue Lettuee.—
In moist places. August.

NaBaLUs NaANUsS (BiorL.) D.C.—Lion’sfoot.—Rocks near
Salmon River. August.

COMPOSIT. X ApAxs.

EvuraTorium MAcULATUM L.—8potled Joe-LPye- Weed—-
In moist places. Angust.

SoLmaco nIsPIbA MuHL—Hairy Golden-rod.—Abund-
ant on the dry banks of the St. Lawrence. August.

SOLIDAGO MACROPHYLLA DURSH.—ZLarge-leaved Golden-
rod.~—On rocky sides of the mountains. August.

SOLIDAGO SEMPERVIRENS L.—Seaside Golden-rod.—On
rocks near mouth of Salmon River. August.

SOLIDAGO RUGOSA MILL— Wrinkle-leaved Golden-rod—
In dry places. August.

AsteEr LiNpLEYANUS T. & G.-—Iwndley’s Aster.—On
bLanks of Murray River. August.

ASTER TARDIFLORUS L.— North-eastern Aster.—Port-a-
Persil.  August.

ASTER PRENANTHOIDES MUHL—Cirooked-stem  Aster.—
Port-a-Persil.  Augnst.

AsteER  Novi-Bencit L.—New York Aster.—Tort-i-
Persil.  August.

ASTER ACUMINATUS MIcHX.— Whorled Aster.—In moist
woods.  July.

ERIGERON PULCHELLUS MICHX.— Eobin’s Plantain.—On
dry hills. July.

Ericerox PaiLaperriticvs L—Philadelphia Fleabane—
In dry fields. July.

ErIGERON ACRIS L.—Blue Fleabane—In dry woods.
August.
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O~ A NEw or nrterT0 UNRECOGNIZED GEOLOGICAL
ForvATioN IN THE DEVONTAN
SysTEM OF CANADA.
By H. M. Ami,

of the Geological Survey of Canada.

The paper deseribes an outerop of what appears to be
the base of the Old Red Sandstone of Britain and that
phase of it, such as occurs in the red Cornstone of
Hevefordshire, England. Tt is met with in the red shales
and sandstones of McArras Brook in Antigonish County,
Nova Scotia, from which a most interesting and important
fish fauna has recently been obtained, referable to o Lower
Devonian horizow.

The presence of DPteraspidians, Cephalaspidians and
Acanthodians, as well as Pterygotus, as determined by
Mr. A. Smith Woodward and Dr. Henry Woodward, London,
would seem to indicate clearly the presence of a fauna
precisely similar in parts to the Hereford beds referable to
the Lower Devonian or Old Red Saudstoue.

The Pteraspis found in a calcareous matrix in the series
of strata is one which Mr. Woodward refers to as very
closely allied if not actually identical with P. Crouchii.

The horizon indicated is low down in the Devoniai, not
far from the summit of the Silurian. Irom the nature of
the sediments, their composition, origin and general char-
acters, they appear to be much more closely related to
European Devonian or Old Red Sandstone strata than to
the usual type of North American Devonian such as is
met with in the Peninsula of Gaspé, or in Ontario and
Manitoba and the United States,

The term Knoydart formation is assigned to this series
of strata in order to be able to designate and separate it
from other paleozoic formations in that portion of Eastern
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Canada where the sedimentation has a wonderfully close
resemblance to Kuropean types. This was long ago
pointed out by Sir William Dawson, J. W. Salter and E.
Billings.

The following species of fossils are provisionally recorded
as characteristic of this Knoydart formation.  Similar or
identical species will no doubt be found sooner or later in
other parts of Antigonish and other counties of lastern
Nova Scotia.

FossIn ORGANIC REMAINS FROM KNOYDART FORMATION,
Nova SCOTIA.

1. Pteraspis, sp. cf. P. Crouchii.

2. Cephalaspis sp.

3. Onchus Murchisoni, Agassiz.

4. Psammosteus, sp., cf. P. Anglicus, Traquair.

Mr. Woodward writes : The McArras Brook specimens
«represeut the base of the lower Old Red Sandstone of
Britain.”

Ann. Rep. new ser. vol. 2, 1886 (1887, Montreal), . 49D,
under the head of “I. DLVOIIMI), Mr. Hugh Fletcher
describes three distinet groups of Devonian strata corres-
ponding closely with those of New Brunswick,” and gives

the following t:

NEW BRUNSWICK. Nova Scoria.
3. Mispeck grouap. 3. Upper Red Slate and
Sandstone group.
2. Dadoxylon Sandstone 2. Middle Gray Sandstone
and Cordaite shale. and Slate group.
1. Bloomsbury Conglomerate. 1. Lower Conglomerate
group.

After giving the distribution of the above in Nova
Secotia, 1n <reneml the first reference to the age of the
MecArras Brook strata is then given on page 49T, which
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reads as follows: *“The Upper rocks,” (i.¢, the Upper
Red Slate and Sandstone group) “are found again near
Union Railway Station, and also at McArras Brook.”

On page 67P, Mr. Fletcher quotes Dr. Honeyman’s views
on the age of these rocks:! « They are certainly not Lower
Helderberg, and may therefore be Devonian,” and on
p- 68P, the same writer quotes Sir William Dawson.? in
which he regards them as “Pre-Carboniferous although
not separated from the Silurian.”

Mr. Fletcher there deseribes strata on MeArras Brook as
follows : “ Good exposures are also cut by McArras Brook
behind the mass of amygdaloid at the shore, consisting of
red, flinty, micaceous, jointed sandstone and slate, often
coneretionary, interstratified with greenish thick bedded
and flaggy sandstone, containing traces of carbonate of
copper and iron pyrites; the brook being rocky up to the
shore road. From the latter, a collection of fossils made
by Mr. Weston, comprising fragments of plants and fish
teeth, not certainly determinable, together with certain
interesting footprints Protichnites carbonarius.

In his “ Geology, Chemical, Physical and Stratigraphi-
cal,” Sir Joseph Prestwich® males the following statement
regarding the “Old Red Sandstone” of Herefordshire,
which enables geologists to correlate and recognize simi-
lar strata with a marked degree of proximity to certainty
wherever they occur.

“The Old Red Sandstone of Herefordshire was long
thought to be non-fossiliferous, a few fragmentary speci-
mens only have been found, when in the railway cuttings
near Ledbury, the Rev. W. 8. Symonds (see Quart. Journ.
Geol. Soc., Vol. 16, p. 193, and Vol. 17, p. 152) discovere
in the lowest beds (the Ledbury shales) of that formation
remains of Pterygotus, Onchus, Pteraspis and Cephalaspis,

1 Trans. Nov. Scot. Inst. Be, Vol 3, p. 13,
2 Acadian Geology, p. 318, line 4, and Supplement, p. 49, line 15.
8 In chap, VL., “ The Devonian System: ‘The Old Red Sandstone,”” p. 82,
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together with large numbers of the head shields of
Auchenaspis.”

[t is impossible to read over the association of forms in
the above Ledbury shales of Herefordshire without
recognizing in them the fauna and horizon niet with at
MecArras Brook in Antigonish County, Nova Scotia.

In 1843 Dr. Abraham Gesner ! deseribes an “ Old Red
Sandstone, or Devonian group,” which he recognizes

above Silurian heds . . . in several parts of the Province”
.. consisting of . . . “a bright red micaceous sandstone

or conglomerate, accompanied by thin beds of ved shale
and marly clay, and in some places containing seams of
fibrous gypsum.” He adds : “ Hitherto no organic remains
have been found in it.” He recognizes it at Advocate
Harbor and on the Moose River, where it is “seen lying
unconformably beneath the Coal Measures.”

In his report Mr. H. Fletcher classifies these rocks
of Advocate Harbor as Devonian. The “Old Red
Sandstone or Devonian Group” of Gesner are therefore
linked with the rocks of Union and Riversdale, « but,
from the fauna and flora found in them, are referable to
Carboniferous times, and frow their position in the strati-
graphical succession appear to belong to the Ko-Carbon-
iferous.

In November, 1899, in a communication on a number of
fossil fishes sent him by the writer from various localities
in which the geological horizon and precise affinities of
the species sent were doubtful, Mr. A. Smith Woodward, the
eminent authority on Palozoic fishes, gives the followiug
notes on the specimens which he had previously submitted
to Dr. R, Traquair of Edinburgh :—

“The specimens. from McArras Brook are extremely
luteresting and represent the base of the Lower Old Red
Sandstone of Britain. The Pteraspidian remains are suffi-
cient to prove that . they belong to the genus Pleraspis.

1 Proe, Geol, Soc. London, Vol. 4, pait 1, No, 95, p. 187, 1843,
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Both dorsal and ventral shields are so much like those of
P. Crouchi that it these Nova Scotian fossils had been
found in West England we should have referred them to
the latver species. Perhaps the rostral plate may prove to
distinguish your form when it is completely known. One
piece of dorsal shield, in counterpart, shows the impres-
sions of the supposed branchial pouches on one side.

“ The pointed fragments may be Cephalaspidian cornua,
but are uncerfaii.

“There is the typical Onchus Murchisoni, Ag.

« Most interesting is one small fragiment of Psammosteus,
with ornament identical with that of P. anglicus. (See
Traquair, Aun. Mag. Nat. Hist., Ser. 7, Vol. 11, 1898, p. 67,
pl. i, figs. 1, 2.)  In this fossil the chambers of the middle
layer are larger than in our unique plate.

«On the whole, I should place the McArras Brook beds
on the same horizon as the Lower Old Red Cornstones of
the Hereford District of England, above the passage beds.”

In order to give a comprehensive view of the succession
of strata in this Knoydart formation, the following section,
carefully measured and prepared by Mr. Hugh Fletcher,
of the Geological Survey of Canada, in the year 1897, is
here given :—

“ From the mass of trap near the mouth of McAra Brook
the following is the section in ascending order :
Amygdaloidal trap, probably Lower Carboniforous as
" described in Report . for 1886.
Measures concealed. On the left bank of
the brook trap is in the cliff, while on the
richt bank there are indications of red . in.
stratified Devonian rocks............. . 300
1. Red, argillaceous shale, more or less slaty,
with coherent underclay full of rootlets.

Dip 250°/32° (Magnetic).............. 30
2. Red, argillaceous slaty rock, not well seen,. 4+ 9




oG

17.

On « New Geological Formation in Canadu.

Red, broken, argillaceous shale, with green-

Red, very coherent, concretionary, calcareous
rock at the mouth of a little brook from
theeastward. . ... .. i

Red, argillaceous shale..................

More coherent, flagey rocks, which may be
called sandstone. .. ... ... o

Red, argillaceous shale..................

Ted, coherent, somewhat sandy flags, in two

JAYerS. .o e

Red, argillaceous shale, in part blotehed

with grect.. . oo

_ Gireenish and reddish, colierent micaceous

sandstone and flags, with fossils. (No. 1)
Red, argillaceous shale, with coherent layers
led, somewhat coherent, massive argilla-

ceousrock. ... ..
Red, coherent flags, containing fish remains..
Red, argillaceous shale..................

Greenish, calecareous ilags, from which Dr.
Ami collected many fossil fish remains in
1897. The upper part contains broken
carbonized plants, seeds, ete. (No. 2)...

Red and green, somewhat massive, mottled,
caleareous rocks, with nodular, rounded
and oval spots and fish remains. Dip
230°/25° on fine long faces. ............

Red, argillaceous shale, with layers of more
coherent, concretionary flags. ..........

2ed, micaceous flags. ...... ... oL

2ed, somewhat crumbly, argillaceous shale,
forming fine ledges in the brook........

. Red, argillaceous shule, with layers of fine,

more coherent flags......... ... ... ..

ft.
6

14

501

in.

0

(@2
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29, Gireenish, flinty, argillaceous and siliceous

flags, wicaccous, and sometimes spotted

with red, containing much carbonaceous  ft.  in,

matter, and eut by veins of quartz. (No.3) 3 0
23, (reenish, coherent, massive, fine sandstone,

intwolayers........... .. .. ... + 0
24. Red and greenish mottled shale, in regular

layers, more massive towards the top, for

the most part red. ... ... .. ... ... 8 0
25. Reddish, coherent tlags and argillaceous shale 52 0
26. Red, crumbly, argillaceous shale, not well

SEBIL.. .ot vttt 11 0
27. Red, crumbly, argillaceous shale, with harder
bands, not well seen.. ................ 10 9

28. Red, argillaceous shale, with flaggy layers.. 17 6
29. Red, argillaceous shale, not well seen...... 25 0
30. Red, coherent, thick bedded sandstone, in

two layers, at a small waterfall......... 6 0
31. Red, coherent, argillaceous shale, with green

layers and blotches.. ............. ..., 5 0
32. Measures not well seen, but evidently chietly

red... ..o e 6 0

33. Greenish, argillaceous shale, at the mouth of
a little brook from the westward. (No.4.)
From this, the seeds and plants' were
obtained by Dr. Ami in 1896. One
coarse, rusty layer is full of pyrites and
plant remains. ... ... J
34, Measures concealed, probably greenish shales
cut by quartz veins and containing plants 3 0
35. Greenish quartzite or fine sandstoue, over
which the little brook from the westward
falls into the main stream at water level 35 0

Lo
o

1 From a microscopic examination recently made of ihe pecuiiar objects in question,
referred to in No. 33 of the section as *‘seeds and pilants,” the writer is of the ¢pinion
that there is no evidence of the presence of such organisms.
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36. Grey and greenish and red coherent, argilla-  ft.  in,

ceous rock in three layers.. .......... 3 0
37. Red, argillaceous shale, with coherent layers.

The top comes to the foot of the fallsina

gorge from which Mr. Weston is supposed

to have obtained his fish remains. (No.5) 12 0
38. Red, coherent, argillaceous shale, forming a

littde fall. ..o 15 0
39. Red, coherent shales, forming a higher fall.. 14 0
40. Red, argillaceous shale, containing greenish

blotehes, harder layers and small nodules.

To the water level of the lower side of

the culvert at the shove road.......... 31 0
41. Red, argillaceous rock, with green layers and

blotches, in cliffs at the road, dipping

230%/32° L 30 0
42, Red and green mottled, argillaceous shale,

principally red. . ... e 15 0
43. More coherent, red, siliceous and argillaceous

rock, with a few fish remains........., 10 ¢

44. Greenish and mottled lenticular limestone,
from which Dr. Ami obtained the fish
remains, Pteraspis, ete., first sent to Dr.

Woodward (No. 6)................ ... 0 6
45. Red, argillaceous and siliceous rock, with

green bands and blotches........ ... ... 30 0
46. Reddish, altered rock, at the level of the road

under the schoolhouse, not well seen.... 20 0
47. Greenish, argillaceous flags and shales (No.7) 4 0
48. Red, argillaceous shale. ... ....... ..., . 3 0
49. Red and greenish sandstone, in two layers.. 4 0
50. Red, argillaceous shales, with layers of more

coherent rock, some of which contain

rootlets. ... ..o 17 0
51, Measures concealed................. .... 136

22
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52. Bright red, soft, argillaceous shale. To the
first bridge where the brook crosses to
the eastward................. S

53. Red, argillaceous shale, with a few more
coherent layers..... ... ... .. .. ...,

54. (reenish, somewhat massive, argillaceous
and arenaceous rock (No.8). At the sec-
ond bridge where the brook runs to the
westward, the dip now changes to 80°,
and this layer is concealed for some dis-
tance, but again appears to return to the
road further south. Assuming that this
is the case, the section is continued be-
yound as follows : —

55. Red, argillaceous shale, with coherent layers

56. Greenish and dark gray crumbly argillaceous

57. Greenish and gray argillaceous rock, the

upper part greatly altered.............

B8, Trap. .o ve i i

59. Red, argillaceous shale, greatly altered.....

60. Measures concealed. Dip 250°/23°. To a

little brook from the eastward.........

61. Red, argillaceous shale, and thin flags in

which fish remains were found (No. 9).. .

62. Red, argillaceous shale and flags..........

63. Trap, thickness undefined ; perhaps.......

This trap begins about 550 yards above the

main road. In the brook west of the

road there is a green, flinty shale, which
yielded no fossils,

Total thickness of the stratified rocks in the

section

ft.

31

18

o

N

14
k]

120

in,

0

(==
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Nork.

This section is only approximate. It represents only
a small portion of measures apparently as thick as at
Union, seen also in Knoydart Brook and other streams of
the vicinity. It is not supposed that either the base or
the summit of the series is here given.”

The above series of strata (exclusive of the “ trap”)
constitute part of the succession to which the term
Knoydart formation is applied, in order to separate it from
the various members of the Silurian system to the east of
and in close relation to the Devonian series. The local
divisions of the Silurian fall naturally (ahd provisionally)
into four formations, in descending order as follows :—~

THE STONEHOUSE FORMATION.

THE MOYDART FORMATION.

Tue MCADAM FORMATION.

THE ARISAIG FORMATION (LIMITED).

For a definition of these formations by the writer, see
the January number of the Supplement (No. 1307) to The
Scientific American, New York City, p. 20949, in Dr. E. O.
Honey’s article on the Albany Meeting of the Geological
Society of America and the discussion of the papers read.
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AN Hour’s BOTANIZING ON THE MOUNTAIN SIDE.
By JouN DEARNESS,

On the 8th and 9th November, 1898, the Outario
Entomological Society, at the invitation of the Montreal
Branch, held its annual meeting in the Royal city, the
date being the twenty-fifth anniversary of the foundation
of the Branch just named. On the morning of the 9th,
the mountain side afforded an advantageous position to
watch the sun rise. The weather was delightful, the air
comparatively clear, and not too cool to be pleasant,—a
dry, clear, bracing morning.

If there were any insects on the wing, they were not
conspicuous enough to divert attention from the rich
fungal flora in the humid rearward slopes of the wooded
terraces. The bareness of the trees and shrubs rendered
the cryptogamic forms more noticeable.

On the right of the path entering under the inclined
railway there were a few dilapidated shrubs, including blad-
der-nut (Staphylea trifolia). On some of the stems of
these shrubs, in a brush heap and on dead erect branches,
there was a vigorous growth of three or four species of
fungus. One of them is related to the black-knot of the
plum (Otthic or Plowrightia morbosa) at least so far as a
similar method of fruiting establishes relationship among
these forms. Whether the fungus on Staphylea like that
on plum has a parasitic stage T cannot say, but in the
stage of complete maturity both develop a stromatic layer
which becomes thickly covered with fruit-balls, technically
called perithecin. Each little shining, papillate globe
contains a large number of sacs standing among infertile
branches called paraphyses. Each sac or asecus contains
eight semi-transparent, centrally constricted spores. The
species on Staplylea is illustrated in Plate 41 of Ellis and
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Everhart's Pyrenomycetes, from material collected near
London, Ont.

A still more interesting species obtained on the same
host is a Fenestella, probably F. princeps. It was not, at
the time of collection, mature enough to be sure of the
species. It, too, is a pyrenomycete; microscopically less
attractive than Otthia, but when sectioned and prepared
for study under the microscope much more beautiful. For
study and identification freehand sections of these forms
are easily made and are quite satisfactory, if mounted in
water or dilute glycerine.

Another imperfect but interesting form, found on the
same host, proved a new species. It was described and
figured in the current volume of Proceedings of the Cana-
dian Institute, under the name Haplosporella Staphylina.
The perithecia are grouped in small round stromata with
their apices projecting. The relatively large brownish
spores appear sessile on the hymenial lining of the peri-
thecia.

Another sphereloid ascomycete on the twigs, I have
not yet identified. It is not very far from Drof. Peck’s
Metaspheria on the same host. Besides the foregoing, all
on bladder-nut, two or three cosmopolitan species were
observed but not recorded.

The more conspicuous hypoxylons and valsew were
found in variety and in fine fruiting condition, on decay-
ing birch, hawthorn and sumach, a few rods nearer the
ascent. Coriaceous hymenomycetes—stereum, dwedalea
and other polyporei were in fair profusion, but the sea-
son was too far advanced to find any of the fleshy species
except Collybia wvelutipes, the gregarious velvet-footed
collybe which is usually given a place in lists of edible
toadstools. Its favorite situation is on partially decayed
elm, but it grows on other kinds of wood.
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TueE CANADIAN MARINE BIOLOGICAL STATION.
By F. Suater Jacksox, M.D.

The history of Acadian Zoology may be said to date
from the time of Champlain, for Lescarbot’s « Histoire de
la nouvelle France,” published in 1609, contains accounts
of the more common Mollusca of that region. In Cham-
plain’s own work, “ Les Voyages du Sieur de Champlain,”
published a few years later (viz, in 1613) mention is
made of the various shell-fish which appear to have been
employed by him for food. Similarly Denys’ “ Description
Géographique et Historique des costes de I'’Amerique
Septentrionale ” and his ¢ Histoire Naturelle,” published
in 1672, contain in addition, references to many forms
apparently overlooked by previous observers: thus he
mentions the Razor-fish (Ensatella Americana) and various
Cephalopoda, of which latter his accounts are singularly
interesting and accurate. These observations, however
interesting historically, contain little of scientific value.
It was not until 1852 that a systematic scientific study of
the marine organisms of Acadia was commenced. In this
year Stimpson spent three months in investigating the
Invertebrata of Grand Manan, and his results, published
two years later, constitute the first important contribution
to our knowledge of this subject. In 1870 Gould’s
« Invertebrata of Massachusetts ” (which first appeared in
1841) was réedited, and made to include many species
common to that State and to New Brunswick and Nova
Scotia.

The Reports of the United States Fish Commission also
contain much valuable information relative to the species
inhabiting the Bay of Fundy, particularly in the vicinity
of Eastport, Me., and Grand Manan. More recently the
entire subject has been carefully reviewed and studied by
Prof. Ganong, of Harvard, whose name is associated with
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the Zoology of Nova Scotia and New Brunswick as that of
Dr. G. F. Matthew is with the Geology and Palwxontology
of that region. To us in 1899 was offered the opportunity
of corroborating and extending the observations of these
writers, for in that year the Canadian Government granted
an appropriation of $7000 for the erection, equipment
and maintenance of a Marine Biological Station, largely
through the influence of Sir Louis Davies, Minister of
Marine and Fisheries.

. The objects of such an institution may be considered
under two aspects, Scientific and Keonomic. From a
Scientific point of view may be mentioned :—

(1) The collection and identification of the various
organisms indigenous to the region.

(2) The study of their abundance, food, habits, mode of
propagation, and the circumstances favorable or inimical
to their life and propagation.

(3) Their parasites.

(4) Their variation under natural and artificial condi-
tions.

(6) Their development and life history.

(6) The depth and temperature of the water inhabited
by the various forms. '

(7) The investigation of such forms and phases of
organic life as cannot be satisfactorily preserved for subse-
quent study.

The Economic aspect presents itself under such headings
as the following :—

(1) The investigation of such organisms as are of
commercial value; more especially the fishes and edible
Mollusca.

(2) Problems concerning their natural and artificial
propagation.

(3) The study of the food, habits and development of
Tishes, and their relative abundance under varying condi-
tions.
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(4) A consideration of organisms injurious to timber.

To meet these objects and to facilitate the elucidation
of these problems the present Laboratory was built and
equipped.

The Laboratory itself (the construction of which was
commenced in June, 1899) is a one-storey building, well
lighted from above and from the sides. In the centre is a
large room where ten or twelve investigators may comfort-
ably work. 1t is provided with tables and shelves, basins,
fresh and salt water, ete.

At either end are two smaller rooms for the use of the
Director, storage of glassware and reagents, and for the
tanks supplying the fresh and salt water. These last are
replenished by means of pumps, of which there are two,
one operated by hand, the other by hot air. While the
present equipment of the Laboratory leaves much to be
desired, much has already been done in this direction. A
boat, dredges, tow-nets, ete., have been provided, and the
Laboratory contains, in addition, the nucleus of a reference
library of no small value, including a complete set of the
« Challenger ” Reports, a gift from the British Government.

The Laboratory was designed as a floating station, and
with this object a barge has been constructed, upon which
it may be placed and towed from one locality to another.

Its present situation has been well chosen, viz., St.
Andrews, N.B., on the shore of Passamaquoddy Bay.

In speaking of Passamaquoddy Bay Prof. Ganong says:

“ Lying in the south-western corner of Charlotte County,
with a length of fifteen and a breadth of seven miles, it
receives the waters of four rivers and many smaller
streams, and is filled by the tide twice each day through
four narrow chanuels. The degree of hardness of the
surrounding rocks is favorable to the existence of a great
variety of life; for they consist largely of soft, easily
eroded conglomerates and sandstones, which are carried
away by the strong tides and deposited among the islands,
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forming pebble, sand, and mud bottoms, while numerous
trap dykes afford rugged reefs and ledges.”

Under these favorable conditions the investigator seeks
the desired information by all means in his power. Col-
lecting at low tide the numerous littoral forms so abund-
ant in the tide-pools, under the rocks, and in the mud and
sand exposed by the receding water, securing by means of
the tow-net the smaller drifting and swimming organisms
-—the plankton and nekton—on or near the surface,
dredging at various depths the more stationary and inac-
cessible forms, examining the haul of the fisherman, and
the contents of the fishes’ stomachs--such are the more
important methods of ascertaining the habitat and mode
of life of the organisms, and of securing material for future
identification and investigation.

With regard to the fauna of this region, a correct con-
ception may perhaps best be gained by a comparison with
that of Vineyard Sound and the vicinity of Cape Cod, so
thoroughly worked out by Gould and by Verrill and Smith,

It may be said in general that the New Brunswick fauna
is less rich and more Arctic and Boreal in character, being
intermediate in these respects between those of the Mas-
sachusetts Coast and the Gulf of St. Lawrence.

This is obviously due to the lower temperature of the
water and the diminished influence of the Gulf Stream, to
which the waters of Vineyard Sound owe not only their
increased temperature but also many of their characteris-
tic types—more especially numerous pelagic animals,
which are directly transported by its currents.

Other factors, as noted by Dr. Stimpson, are the great
depth of the water on the Maine and New Brunswick
coasts, and the thick fogs so prevalent in this region. He
states that “ the surface temperature of the sea is 15°—20°
lower than in Massachusetts Bay at the same time,” which
latter, according to Verrill, varies in August from 66° to
72° F.
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Stimpson further-says :—

« Tt is interesting to notice a great similarity of the
Fauna of this region and that of Greenland, as described
by O. Fabricius and others. The correspondence is very
great, especially among the Tunicata (md Echinodermata,
of which the species are nearly the samne.”

Another interesting point of comparison is that between
the existing Acadian Fauna and that of the Canadian
Pleistocene period. Many of the Invertebrata (particu-
larly the Mollusca) are common to both, and the Capelin
(Mallotus Villosus) described by Cox as “never ranging
further south than the shores of New Brunswick ” occurs,
as is well known, in the clay concretions of the Pleistocene
at Green’s Creek, near Ottawa,

While it is not mny intention to enumerate a list of the
species collected in this vicinity, a brief reference to some
of the commoner and more important forms may be of
interest.

Of Ceelenterata may be mentioned various Hydr(nds of
which Plumularia and Sertularic are the most common.
The large’ « Jelly-fish ” (durelia Flavidula) is abundant,
and another closely related form (Ptychogena Lactea)—
conspicuous by the prominent white cross on its dise—is
occasionally found. The common Sea-anemone (Metridiwnm
Marginatum) is frequently met with, but of Ctenophores,
such as Idyia and Pleurobrachia, so abundant at Halifax, I
saw but few.

The class of animals popularly grouped together as
« Worms ” is well represented. Conspicuous among these
are the large Carnivorous sea-worms of the genus Nereis,
observed at low tide, partially extruded from their holes.

On turning over the stones at low tide, almost every
one is seen to harbor various Nemerteans—those interest-
ing organisms with eversible proboscis and supposed Ver-
tebrate affinities, and a multitude of other interesting
forms may be obtained by digging in the mud and sand.
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The Echinodermata are well represented.  I'rof. Ganong,
in his paper on “ The Echinodermata of New Brunswick,”
mentions twenty-eight species. The common Star-fish
(Asterias Vulgaris), the Sea Urchin (Strongylocentrotus
Drobachiensis), the “Sand-Dollar” (Echinarachnius Parma),
the Sea-Cucumber (Cucumaria Frondosa), together with
several DBrittle-stars, and the delicate and transparent
Synapte, are among the more common.

Of Crustacea the most abundant and conspicuous
are the Barnacles (Balanus Bualanoides), which are so
numerous along the littoral zone as to give the rocks in
many places a marked white appearance.

Crabs and lobsters, although not very abundant, are met
with, and little Amphipod Crustacea of the genus Gam-
marus are found in swarms in the tide pools and in the
shallow water. In many places beautiful Isopoda are
found swimming on the surface, and the Hermit-crab
(Bernhardus Pubescens) is frequently seen occupying the
shells of whelks and other Gastropods.

A list of even the more common Mollusca would, I fear,
prove tedious, but Prof. Ganong’s delightful little book on
“ The Economic Mollusca of Acadia” will be read with
pleasure by all interested in the subject. Among Lamelli-
branchs clams of the genus Mya, Mussels (Mytilus)
and Horse-mussels (Modiola) are abundant; the former
buried in the sand with nothing but the siphons visible,
and the latter attached to the rocks by means of their
byssus, or forming large beds, where the star-fish congre-
gate to feed upon them. The Scallop (Pecten Islandicus)
is also found in fair quantity, and by means of the dredge
numerous and interesting forms are to be obtained.

Another Lamellibranch of economic as well as of scien-
tific interest is the Teredo, or ship-worm, so injurious to
timber.

Of Gastropoda,whelks (Bucetnum) and Limpets (Aemeea),
together with the so-called round-whelks (Lunatia) and
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the widely distributed Littorina, are among the forms more
commonly met with.

Squid, of the genera Loliago and Ommastrephes, are fre-
quently taken in the nets of the fisherman, and occasionally
found along the shore.

A consideration of the fish and fisheries of this region,
while of the highest scientific and economic interest, can-
not be entered into here.

Since the publication in 1852 of Perley’s Report of the
Fisheries of New Brunswick, and of the “ Descriptive
Catalogue of the Fishes of Nova Scotia” by J. F. Knight
(1866) much has been done upon this important subject,
and the annual Report of the Commissioner of Fisheries
contains much interesting and important information.

The good work done by the United States Fish Com-
mission is a sufficient indication that money and energy
expended on the scientific investigation of econonic prob-
lems produce far-reaching and satisfactory results.

During the past summer investigations were undertaken
at the Biological Station by a number of workers, represent-
ing the various Canadian Universities. Among them were:

The Director, Prof. Prince, Commissioner of Fisheries;
Prof. Macallum, Prof. MacBride, Prof. Fowler, Dr. Knight ;
Dr. Stafford, Miss Ganong and Dr. Scott.

Among the problems which received the attention of
these workers were : the anatomy, variation and parasites
of fishes, the question of water contamination as affecting
the fisheries, the chemistry and physiology of some Medusee,

together with observations on the flora of the vicinity.

That the scientific and industrial communities of Canada
will profit by the establishment of the Marine Biological
Station is beyond doubt, and we trust that another sum-
mer will see us well advanced in the pleasant and profit-
able work of investigation.

McGill Zoological Laboratory,
Jan. 10th, 1901,
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A HorNBLENDE LAMPROPHYRE DYKE AT
Ricayoxnp, P.Q.
By JorN A. Dressir, M. A,

A trap dyke of considerable interest was lately discov-
ered by Mr. G. H. Pierce, C.E,, in the lower Trenton lime-
stones on the southern outskirts of the town of Richmond,
P.Q. It can be seen near the highways a few yards south
of the residence of Mr. Mills Wilcocks, having been
brought to view somewhat recently by the erosive action
of a small streamn in the bed, or baunk, of which it can be
traced for some twenty rods.

It has a width of about three feet, and stands nearly
vertically, running in a southeast-northwesterly course
at an angle of 30° to 40° with the strike of the enclosing
sedimentary rock. This, which is a dark, nearly black,
graphitic limestone, belonging to what is kunown as the
Farnham Black Slates (Ann. Rept. Geol. Survey of Canada,
1394, Part J, Dr. R. W. Ells) is not altered in any note-
worthy manner at the contact; and while it has been
folded and contorted to a remarkable degree, being within
the folded belt of the Appalachian mountain system, the
dyke shows no evidence of having been subjected to the
same disturbing agencies. It has thus apparently been
intruded not only later than the deposition of the lower
Trenton sediments but after they had passed through the
crumpling, folding and tilting which has given them their
present altered character aund position,

The dyke is a fine-grained holoerystalline rock, having
a dark iron-gray color and weathering readily on exposure
to a rusty brown. It is quite strongly maguetic, frag-
ments as large as grains of rice adhering readily to a
pocket horse-shoe magnet.
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By the aid of the microscope the constituents of the
rock are seen to be as follows :

1. Essential.—1. Primary—Hornblende.

Feldspanr.
2. Secondary—~Calcite.
Chlorite.
Serpentine (?)
Magunetite.
Apatite.
2. Secondary—Leucoxene.

Hornblende is in very distinet idiomorphic crystals,
often having a slender columnar form, and is the most
prominent constituent of the rock. It is brown in color
and pleochroic with B nearly =, the scheme of absorption
being ¢>b>a. ¢ and b =dark brown, and &, yellowish
brown. The greatest angle of extinction that was meas-
ured, cAC,=17°. A number of smaller crystals are also
present, but it is not definitely ascertained whether they
represent a separate generation, v.., that they crystallized
at a different period of the solidification of the rock from
the larger hornblendes, or not.

Feldspar appears usually in lath-shaped or slender sec-
tions, which are generally unstriated by the polysynthetic
twinning of plagioclase, though many are twinned once.
Some extinguish nearly or quite parallel 1o the longer axes,
others at angles as high as 80°. The feldspars often show
an approach to & radial arrangement, and are less* dis-
tinetly idiomorphic as well as less abundant than the
hornblende.

Calcite, either alone or more frequently associated with
other secondary minerals, forms numerous irregular
masses in which crystals of feldspar are sometimes
imbedded. After hornblende and feldspar it is the most
abundant constituent. While presumably of secondary
origin, no remnants of any mineral from which it has
probably been derived have been found in it.

1I. Accessory.—1. l’rimary-——Jl
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A greenish substance, nearly or quite isotropic, which is
associated with caleite in places, and commonly forms
pseudomorphs after hornblende, is regarded as chlorite.
In association with calcite it occasionally shows aggregate
polarization and sometimes has a more serpentine-like
appearance, where it probably consists in part of that
mineral.

The iron ore is in black angular grains, which have a
metallic lustre and are all thought to be primary. Its
general characters are those of magnetite, some of the
larger grains containing cores of leucoxene, thus indicating
its titaniferous nature.

Needles of apatite penetrate both feldspar and horn-
blende.

The rock thus belongs to the dark-colored trap dykes,
or lamprophyres, and agrees most closely with the
characters of Camptonite, of which it is a fairly typical
specimen.

" The known occurrences of Catptonite in eastern North
America include Montreal and the shores of Lake Mem-
phremagog in Canada, as well as several localities in the
states of New Hampshire and Vermnont, southern Maine
and eastern New York.! The nearest of these;, that at
Lake Memphremagog, is about fifty miles south of the
present occurrence.

Camptonite is commonly, though not invariably? an
accompaniment of highly alkaline rocks, such as nepheline
syenites, no occurrence of which is known, however,
nearer than Brome and Yamaska mountains, some fifty
miles to the westward. From the presence of such dykes

1 “The Trap Dykes of the Lake Champlain Region,” by J. F. Kemp and V. F.
Marsters. Bull. U.8.G.8,, No. 107, ‘ Camptonites and other Intrusives at Lake
Meumphremagog,” by V. F. Marsters. Amer. Geologist, July, 1895,

2 *Geology of the Castle Mountain Mining District.” Weed and Pirsson. Bulletin
U.8. Geol. Survey, No. 139, p. 111.  The authors here cite Brogger’s opinion, deduced
fromi the study of the basic rocks of Gran, Norway (Q. J. G. Soc. London, Feb., 1894),

that Camptonite is * not necessarily indicative of the presence of a definite type of
granular plutonic rock as formerly supposed.”
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along the shores of Lake Champlain Prof. Kemp has

pointed out the probable occurrence of an area of nephe-
line syenite in that region, which has not yet, however,
been discovered, though amongst the many igneous rocks
of these localities even a series of such a character may
yet be found perhaps running along the western border of
the Appalachian folding,

The other rocks of igneous origin in this vicinity are

the well-known serpentines of the Eastern Townships,
three miles to the south, which contain irruptive masses
of hornblende granite, and are bordered on the south by a
voleanic agglomerate, the matrix of which is an altered
porphyrite. Both the first and second of these have been
fully described by Dr. F. D. Adams.! Of the former, Dr.
Adams says, “ the alteration to serpentine was found to
be complete, with the exception of a few irregular-shaped
remnants which occur in one of them, . . . They are
probably bastite or some allied mineral derived from the
alteration of a rhombic pyroxene, which was a constituent
of the rock from which the serpentine was derived.”

' The hornblende granite is described ag “ composed essen-
tially of quartz, orthoclase, plagioclase and hornblende, with
a little titanic iron ore. The hornblende, as is usual in gran-
ites, seldom has a good crystalline form. It islight greenin
color, strongly pleochroic, shows in many places the char-
acteristic cleavage and often occurs twinned. It sometimes
contains little pleochroic ‘hofe’ surrounding minute
doubly refracting crystals. Its angle of extinetion, as is
often the case with the hornblende in granites, is large.
The greatest angle measured was 24°, and this was in a
section in the zone of the orthopinacoid and clinopinacoid,
nearly but not quite coineiding with the latter plane.
Many of these hornblende grains assume a fibrous form at
their edge, but this is especially the case at the extremi-

1 ¢“Notes on the Microscopic Structure of some Rocks of the Quebec Group,” by
. D. Adams, Rep, Geol, Surv, Can., 1880-1-2, purt A,
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ties of the elongated patches in which it often oceurs.
The rock is no longer fresh. The feldspar, of which a
very considerable portion is plagioclase, is a good deal
decomposed, and the hornblende is altered in a very pecu-
liar and hitherto unobserved manuer. 7

It is a very frequent associate of the serpentines
throughout the Fastern Townships, and is commonly
believed by miners to be a necessary condition of the
occurrence of the better class of asbestos deposits. It is
enclosed in the serpentine, and from this fact, as well as
its finer crystallization near the contact, is presumably
intrusive through i, although the actual contact is gener-
ally concealed.

The porphyrite consists of a fine feldspathic base,
containing phenocrysts of plagioclase and a few large
individuals of epidote and chlorite, possibly representing
primary hornblende. Tt, too, is considerably decomposed,
and it contains veins and secondary aggregates of quartz,
chlorite and epidote. No quartz, that is certainly primary,
could be distinguished. The relations of this rock are not
so easily determined as the last, yet are tolerably certain.
It appears to have reached about the same degree of
decomposition as the granite, but has suffered less dynamic
metamorphism, and although the difference in the suscep-
tibility of various rocks to metamorphic agencies prevents
this fact from furnishing a safe clue to their relative ages,
yet it cannot be entirely overlooked. The porphyrite
also contains fragments of Cambrian slate which probably
elsewhere overlies the serpentine, but this fact, again, is
not yet clearly established. But a block, apparently of
the same agglomerate which is found in Lot 13, Range
XIII. of the township of Cleveland, nearly two miles
north of the serpentine belt, contains fragments which are
macroscopically indistinguishable from the hornblende
granite just described. This evidence, which appears con-
clusive, is substantiated by the fact that the course of

23
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local glaciation has here been such as to convey a large
number of serpentine boulders, whose character is unnis-
takable, for a distance of three-or four miles north of the
occwrrence of that rock.! Accordingly the porphyrite
may be regarded as the latest intrusion along the serpen-
tine belt.

At a distance of a mile and a half north of the locality
of the lamprophyre dyke described above, there is an
interbedded sheet of amygdaloidal trap rock? probably
diabase. This is also highly altered in chavacter, and, like
the other rocks that have been mentioned, is apparently
mueh older than the dyke. Whether it has any genetic
connection either with the dyke or the igneous rocks to
the south of it, it is impossible at present to say. The
following order of age can, however, be ascertained for the
other rocks of igneous origin :

1. The parent rock of the serpentine.

9. Hornblende granite, intrusive through the serpentine.

3. Porphyrite, which was intruded generally along the
southern contact of the serpentine with the sedi-

mentary slates, and with the fragments thus included
forms an agglomerate.

4. The Camptonite dyke, which is much later in age, and,
being a common associate of rocks of a different
character, is only doubtfully connected with the
others in origin.

1 Dr. R W. Ells. Ann. Rept. Geol. Survey of Canada, 1894, p. 86 J.
2 Ottewva Naturalist, Jan., 1901,
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Was Mounxt Rovar ax Active VoLcaNo ?
By J. 8. Brenax, K.C.

Mount Royal is commonly described as the root or rem-
nant of an old voleano, which has been worn down through
long ages by the action of the elements, and its peak shorn
by ice fields carried over it during the great subsidence of
the Glacial Period, until it was reduced to its present
comparatively small proportions.

Doubtless many have pictured in their own minds the
Mountain in all its glory, in the far distant time when the
struggling forces burst through the Darriers which
restrained them, and seem to see again a great mountain
peak piercing the sky, with volumes of smoke and clouds
of ashes thrown out and scattered over the surrounding
country, while rivers of lava ran down its almost perpen-
dicular sides. It may even be supposed that some have
contemplated this picture with a sigh of regret, when they
think what a magnificent advertisement the Voleano would
be for Montreal, provided, of course, it was removed to a
safe distance from the City.

Be that as it may, the question as to what was the
height and magnitude of Mount Royal when it had
reached its greatest proportions, and the conditions which
then prevailed, possesses an intense interest, which the
difticulties in the way of its solution only tend to increase.

At the outset, it must be admitted that the records con-
taining the story of the Mountain have for the most part
been swept away, and any conclusions based on those
which remain are largely conjectural. It will, however,also
be admitted that any attempt, however humble, to bring
together the facts which bear on the subject, and to state
such conclusions as may appear to flow from them, may
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have some value, even although it falls far short of meet-
iag the whole question.

In approaching the subject, there is great difficulty in
arriving at a just appreciation of the conditions which
prevailed in that immensely distant age hefore the moun-
tain arose from the depths below. If we attempt to
reason from the conditions of the present, we will find but
little to assist, and mmuch to mislead, and it is only when
all the facts relating to the different conditions which
have prevailed, and the changes and vicissitudes through
which the earth has passed are brought together, and their
relation to and bearing on each other are given due
weight, that any correct idea of these things ecan be
formed, and the possible history of the mountain in some
measure understood.

Mount Royal is an intruded mass of trap, which has
been forced upward through an opening or fracture in the
lower Silurian strata by which the whole country in the
neighborhood of Mountreal was overlaid.

The first point to be noticed is that the limestone strata
being pierced by the trap, it necessarily follows that the
eruption must have occurred after it was laid down. This
affords a means of approximately fixing the period at
which the eruption occurred, or, at least, of knowing it
could not have occurred until after a certain period had
elapsed.

On the other hand, as we shall see, it must have taken
place before the time of the Lower Helderberg group,
which is the highest member of the Upper Silurian form-
ation.

At various places, almost to the top of the mountain,
fragments of the Lower Silurian strata are found,
apparently in place, where they have been protected from
erosion by the harder trap rock.

From this it would appear that the overlying strata
have, to a great extent, been removed by denudation, that
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the general surface of the country is now much lower than
it was at some former period, and its relation to the height
of the mountain very different from what it is at present.

Since the earth became cooled and hardened, there has
been a constant succession of changes in the position and
location of the materials which formed its surface.

These have been disintegrated by the effect of the
atmosphere, rain, frost, and other influences, and redistrib-
uted by the action of water, forming in this way beds and
banks which eventually hardened into rocks, which enclose
and preserve the various forms of life existing at the
time they were deposited, the total mean thickness of the
accessible part of these fossiliferous rocks in Europe being
estimated by Geikie at 75,000 feet or about 14 miles,
while single beds of limestone over 1,000 feet in thickness
are described by Logan as occurring in the Laurentians,
and the total thickness of the latter formation has heen
placed at 30,000 feet, or over 5} miles.

Bearing in mind the tremendous scale on which these
operations of nature have been carried on, the fact will be
casily realized that there might have been a thickness of
several hundred feet of strata above that of the present
level,and that it might even have stood much higher than
the summit of the mountain as it appears to-day.

The facts which have so far been ascertained would
seem to justify the opinion that this was the case. Logan
estimates the thickness of the Trenton with the Black

liver and Birdseye formations at Montreal at 650 or 700
feet, and the Chazy at 150 feet, while the total thickness
of the Hudson River formation, the highest member of the
Lower Silurian, is placed at 2,000 feet, of which the Utica
formation would amount to about 300 feet, although in
places the thickness of the latter was much greater, a
boring at Laprairie showing a depth of over 1,000 feet.

It is needless to say that no absolutely certain measure-
ments of the highest level of the Silurian strata can be
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based on these estimates, but they at least show the possi-
bility of its being much higher than the 744 feet above
the level of the St. Lawrence, which is the present highest
point of the mountain.

There is, however, corroborative evidence in the nature
of the trap of Mount Royal itself, and in this respect
the same rule is found to apply, to some extent at
least, to the other intrusive masses belonging to the
same series, namely, Yamaska, Rougemont, Belceil,
Montarville and Rigaud. The structure of the mass
in all these cases is highly compact, and crystal-
line, which would indicate that they were ejected and
consolidated under great pressure. Some of them reach a
height of more than 1,000 feet above the plain, and their
summits appear equally solid and crystalline with their
bases. Reasoning from these facts, it would appear that
the level of the Lower Silurian strata must in all proba-
bility have reached a point far above the present summit
of Mount Royal.

If this assumption is correct, there would be at the
close of the period in which the Hudson River formation,
including the Utica and Trenton, was laid down, a great
plain, with few inequalities, and covered with solid rock,
extending from the Laurentian to the Adirondack
Mountains,

An interesting question arises here as to the date or
distance of time when the eruption took place. Any esti-
mate which may be made of this date must of necessity
De largely a mere deduction from certain supposed prem-
ises, both of which may be altogether mistaken. Various
attempts, however, for the most part widely divergent,
have been made to fix the date, some of which have been
placed at over 100,000,000 years. Among others, Lord
Kelvin, better known as Sir William Thomson, whose
opinion is perhaps of as much value as that of any one,
has estimated the whole duration of the earth at 20,000,000
years.
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Of this he apportions 5,000,000 for the Azoic or
Archeean, the same period to the Kozoie, and 6,000,000 to
the Paliwozoic, including the carboniferous or coal period.

If the Hudson River formation was completed about
the middle of this period of 6,000,000 years, which other
circumstances would render probable, it would place the
eruption as having occurred about 7,000,000 years ago,
but, as already stated, this, as well as any other date which
might be named, is altogether conjectural; and may be
" very far from the fact.

What were the conditions under which the various
formations up to the Hudson River were deposited ?
Probably a shallow sea, with a slow but quiet and contin-
uous subsidence of the land, followed at the end of this
period by a contrary movement, which was continued
until it stood at possibly a higher level than at present.

As a possible consequence of this movement of eleva-
tion, the great fracture or line of disturbance, which,
aceording to Sir William Logan, has been traced for a dis-
tance of 180 miles, from the Hills of Brome and Shefford
to the Lac des Chats, on the Ottawa River, and which is
marked by the Mountains of Brome, Shefford, Yamaska,
Rougemont, Beleeil, Montarville, Mount Royal and Rigaud,
while Mount Johnson or Monnoir, situated to the south of
Beleil, apparently belongs to the same series, although
out of the range of those first mentioned.

Along the line of this fracture or disturbance, at various
places where the overlying strata had been weakened or
forced apart, liquid or viscid matter was forced upwards
until the cavity in the strata was completely filled, in some
places, as in the quarry on Cote des Neiges Hill, tilting up
and curving the limestone strata and leaving it lying at
an angle against the intruded mass. Where the fracture
reached the surface, the lava, if the eruption was without
violence, would flow out over the surrounding country,
forming sheets or floors, as in the Indian Deccan, where



326 Canadian Record of Seience.

an extent of country estimated at 200,000 square miles is
covered with nearly horizontal sheets of lava to a depth
of 4,000 or 5,000 feet. If accompanied by explosions or
great force, the molten matter, with ashes and stones,
would be thrown out, and a cone built up out of the
ejected materials.

If, on the contrary, the fracture did not extend to the
surface, the molten matter would be forced upwards as
into a mould, where it would be cooled and consolidated
into a mass, the shape of the cavity which contained it.
If, then, in course of time, the overlying crust under which
it cooled should be removed, the intrusive mass, being
harder than the surrounding rock, would remain and
stand oui as a hill or “ Boss” of trap.

There is reason for the opinion that Mount Royal
belongs to the latter class. Had the ordinary volcanic
phenomena been present, the resulting cone or sheets of
lava might have protected the softer limestone strata from
erosion, as is the case at various points on the mountain
where the limestone was overlaid by the trap, and thus
preserved the mountain from it, to some extent at least;
but the strongest reason for this opinion is found in the
fact that the trap of which the mountain is composed
presents, as already noticed, the compact and highly crys-
talline structure, which it could scarcely have shown had
it not been consolidated under great pressure.

Assuming this view to be correct, the eruption or ejec-
tion of the trap which now constitutes the mountain
might have been accompanied by no external phenomena,
unless it were by earthquakes of a more or less violent
character, according to the nature of the disturbances,
which were probably of frequent occurrence, since the
principal mass of the mountain is composed of two dis-
tinet and different materials ejected at different periods,
while a succession of trap dykes and floors extending
for great distances from the mountain, and, in the case of
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the dykes, frequently cutting cach other, show that the
activity was successive and long continued, although
proceeding far below the surface of the country.

But while the mountain was thus being formed in the
depths heneath, a different process was going on at the
surface. The comparatively soft sedimentary rock was
being dissolved and eroded by the action of the elements,
until in course of time the limestone had been removed
to nearly its present level, and the great mass of lava,
“being hard enough to resist the action which dissolved
the limestone, stood out as a mountain possibly of much
greater height than at present.

This process of denudation must have continued for a
long period to have removed the great thickness of strata
which probably existed, and it might possibly have begun
about the middle of the period of 6,000,000 years already
referred to.

Following this erosion came a subsidence of the land,
during which the conglomerate of the Lower Helderberg
group was laid down, of which St. Helen’s Island and
Round Island, with the exception of a few scattered out-
lying patches, present the only examples in the neighbor-
hood of Montreal.

This formation, according to Logan, «Geology of
Canada,” pp. 669, 358, rests unconformably on the Lower
Silurian strata, and is cut by dykes of dolorite, which
show that the voleanic activity had not ceased even at
that period. This formation found on St. Helen’s and
Round Islands presents a most difficult question for solu-
tion. The conglomerate is composed of fragments, some-
times rounded, but for the most part angular, of Laurentian
gneiss, white sandstone, Trenton limestone, black and red
shales, and red sandstone, besides fragments of igneous
rocks, the whole cemented together by a paste of gray
dolomite, covering the island, and rising into a hill, the
greatest height of which is about 125 feet above the river.
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How such a mass of different materials became collected
together, whether it is in the nature of a Moraine forma-
tion or fragments carried by fields of ice from different
localities and deposited in an eddy of the glacial sea of
some possible Silurian Ice Age, is a question of the great-
est difficulty, and perhaps somewhat beyond the scope of
the present enquiry; but as it is the opinion of some
observers that the dolomite paste which binds the con-
glomerate together contains voleanic ash, if this view is
correct, it is not impossible that there may have been at
this point something more of volcanic activity than on the
mountain itself, which, at the time the conglomerate was
deposited, was, as the land subsided, a small island, then
completely covered with water, and afterwards, doubtless
during the Pleistocene period, worn down to its present
height by the great icefields floating on the surface of
the glacial ocean. Then, as the elevation of the land con-
tinued, at the close of this period it would again become
an island, its cliffs broken and worn by the waves, which
piled up beaches of pebble and shingle around its sides
until at length the land arose above the water, and the
mountain stood out, presenting much the same appearance
as it does at the present time.

Such in outline is the possible history of Mount Royal,
if this view is well founded ; but while the weight of evi-
dence appears to support it, the fact must always remain
that, with our limited information, the opposite view,
which holds that the mountain has at some period been
an active voleano, may be the true one.

There may, however, be in the former opinion some-
thing reassuring to timid citizens, who are perhaps dis-
turbed by the ancient prophecy which declared that the
old volcano would yet awaken from its sleep and destroy
the city, since, if it never has heen an active voleano,
there should be less probability of ils becoming one in the
future.
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ParxonTOoLOGICAL NOTE.

“ON CyYPHORNIS, AN ExTINCT GENUS oF Birps.” By E. D. CorE.
Journal Academy Natural Sciences, Philadelphia, Vol. IX., pp. 449-452,
Pl. XXI., figs. 11-16 ; 1894.

Among the recent additions to our knowledge of the extinct verte-
Lrata of Canada, Prof. E. D. Cope contributes an interesting article in
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the Jowrnal of the Academy of Natural Sciences, Philadelphia. The
paper is based on a specimen collected by Dr. George M. Dawson from
the Tertiary shales of the west coast of Vancouver Island, and belongs
to the Geological Survey of Canada. The bone was sent by Capt.
Jacques, of Victoria, B.C., to Dr. G. M. Dawson, and was obtained at
Carmanagh Point, Vancouver Island. The specimen is carefully
described by Prof. Cope on pages 449 et seq., and consists of the
¢ superior part of a tarsometatarse ” belonging to a new genus of bird,
1t was a singular but rather fortunate occurrence that this portion of
the skeleton was preserved, inasmuch as the ‘‘tarsometatarse is per-
haps the most characteristic part of the skeleton of a bird.” Prof.
Cope finds that this extinct species of birds, which used to inhabit our
western coast in Tertiary times, and to which he has given the generic
designation of Cyphornis, bears greater resemblance to the Steganopo-
des or Pelicans than to any other family. * The anterior aspect of the
bone,” Cope says (loc. sit., p. 451), ‘*is almost exactly like that of
Pelecanus,” but the ¢ posterior aspect resembles that of none of the
order, in the absence of the tendinous grooves.” When compared with
Cretaceous birds, Cope finds but one * point of resemblance,” and that
to the extinct form Hesperornis, in ** the ridge-like elevation of the
anterior part of the external tibial facet, which is in both genera con-
nected with the intercondylar tuberosity.” The affinities of this bird,
Prof. Cope holds, are more clearly with the * Steganopodes,” but they
have combined with these certain affinities to *“ more primitive birds
with a simple hypotarsal structure.” CYPHORNIS MAGNUS, Cope, is the
name ascribed to this extinct bird from Canada, which inhabited our
western shores in Tertiary times, ** As regards its habits, it may be
said that the pneumatic character of its foot bone renders it improbable
that it depended on this member for habitual locomotion on land, In
all the birds of terrestrial habit which I have examined, and of which
1 can give information, the tarsometatarse is either filled with cancel-
lous tissue, dense or open, or the walls of the shaft are thick, as in the
Emen. The presumed affinity with the Steganopodes indicates natatory
habits and probable capacity for flight. Should this power have been
developed in Cyphornis magnus, it will have been much the largest bird
of flight thus far known.” On plate XX. of this livraison Cope figures
six views of the tarsometatarse in (uestion, and in the text expresses
the hope that new and additional material will be forthcoming from
which to describe more fully the present imperfectly known but
interesting species.

Regarding the precise geological horizon to which to refer the species,
Prof. Cope writes :— The characters of Cyphornis indicate that the
bed from which it was obtained is not older than Eocene nor luter than
Oligocene.” H. M. AMIL
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Booxk Noricgs.

The increasing interest taken in the study of Astronomy has induced
the proprietors of Knowledge to issue an annual for students and
workers in that science specially devoted to their requirements. It is
entitled ‘“ Knowledge Diary and Scientific Handbook, 1901,” and will
contain, amongst other things, useful tables, original articles, calendar
of scientific events, and a blank diary portion.

Boraxy: AN Eremestary TexT-Boox, by L. H. BaiLey. 12mo.
Half leather. 500 illustrations. Pages xiv+335. The MacMillan
Company. New York. Price $1.10,

The amount of literature relating to the study of plants which has
appeared during the last five years is truly astonishing. For a quarter
of a century or more Gray’s Lessons with plants was the standard, in
fact the dominant class-room Dotany. About the time his *° New
Manual 7 was published in 1887, other books presenting the study of
botany in quite a different manner appeared. Since that time, each
year has marked divergences of opinion among botanists regarding
teaching methods.

Gray’s Lessons did not take up the subject from the present-day
view point of botanical science. It is a question with many whether
the botanical science standpoint is best for the pupil—the average
pupil. There are many text-books for the student of botany. The
admirable works of Coulter, Barnes, Atkinson and (ranong are written
for the college student. There are few text-hooks for the pupil. In
the present-day botany, individuals of the plant kingdom illustrating
its lowest and simplest forms are studied first. More complete forms
are examined in natural order and regular sequence. This is the logi-
cal; it is the scientific method, the one approved by those versed in
pedagogy.

Bailey’s botany ¢“is made for the pupil ”—so its author announces.
* There are four general subjects in the book : The nature of the plant
itself ; the relation of the plant to its surroundings ; histological
studies ; determination of the kinds of plants.” The author's position
on the teaching of hotany in the secondary school has no doubt been
much influenced by his intimate association with the nature study
movement in New York, which in itself has been a great training
school. It is as follows : * In the secondary schools, hotany should he
taught for the purpose of bringing the pupil closer to the things with
which he lives, of widening his horizon, of intensifying his hold on life.
It should begin with familiar plant forms and phenomena. It should
be related to the experiences of the daily life. 1t should not be taught
for the purpose of making the pupil n specialist ; that effort should be
retained for the few who develop a taste for special knowledge. It is
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often said that the high-school pupil should begin the study of botany
with the lowest and simplest forms of life. This is wrong. The micro-
scope is not an introduction to nature. It is said that the physiology
of plants can be best understood by beginning with the lower forms.
This may be true ; but technical plant physiology is not a subject for
the beginner. Other subjects are more important, . . Good hotani-
cal teaching for the young is replete with human interest. It is con-
nected with the common agsociations. . . When beginning to teach
plants, think more of the pupil than of botany. The pupil's mind and
sympathies are to be expanded: the science of botany is not to be
extended. The teacher who thinks first of his subject teaches science ;
he who thinks first of his pupil teaches nature-study. . . The old
way of teaching botany was to teach the forms and the names of plants.
It is now proposed that only function be tanght. But one cannot study
function intelligently without some knowledge of plant forms and
namnes. He must know the language of the subject. The study of
form and function should go together. Correlate what a plant is with
what it does. What is this plant ? What is its office, or how did it
come to be? It were a pity to teach phyllotaxy without teaching
light-relation : it were an equal pity to teach light-relation without
teaching phyllotaxy.”

Of the book itself there is little need to speak. The subject-matter
is excellently edited ; the illustrations are elaborately profuse —perhaps
unnecessarily so—mostly half-tones ; the paper and binding ave of the
best. It is an exceedingly attractive volume ; not a dull page between
its handsome covers.

We shall watch the success of this book, which in a measure is a
reversion to former botanical teaching ideals, with a great deal of inter-
est. There is unquestionably a tendency on the part of the advanced
teacher of botany to cater to the specialist in scientific botany rather
than the student who wishes to study plants. I think this book has a
distinet mission and will find a large constituency awaiting it.

JoHN CRraAlG.
Ithaca, N. Y.
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SuNDAY..... e ¥ £7.19 66.7 48.8 17.9 29,93 30.04 29.76 .28 74 W, 27.0 76 eee s cere : Ceeiiee. +DUNDAV
2 63.22 72.9 51.0 21,9 30.10 30.714 30.02 .12 4 Sw, 14 6 93 . .
3 61.27 64.7 52.8 11.9 29.89 30,11 29.70 .41 92 S.E, 13.7 oo 0.42 o.42 3
4 69.87 78.5 63.5 15.9 29.91 29.99 29.78 a1 79 w. 13.5 63 ;
[ 62.:5 68.6 56.3 12,3 30.02 30.09 29.94 .13 76 w, 9.3 a1 vees 3
6 60.45 62.4 58.2 4.2 29,83 29.94 29.73 .at 96 E 7.4 0 0.39 0.39
7 73.63 87.0 57.2 29.8 2g.60 29.73 29.52 .21 74 S.wW. 17,6 8o 0.1t o.11 7
8.iiiven. .. SUNDAY
SUNDAY...¢.... B 69.96 78.7 65.3 13.4 29,41 29 52 29.3 .18 94 S. W, 19.6 25 0.77 sere 0.77 .
9 62.07 66. 4 6o 7 5.7 29.53 29.61 :9‘33 .22 9t S.W. 18.2 o4 0.03 0.03 ‘g
10 65.40 72.8 59.5 13.3 29,79 29.92 29,61 .31 75 S.W, 18.0 74 vees caes o
3 65.66 74 8 59.9 14.9 29.93 30.01 29.84 a7 86 S. 15.0 21 0.86 0.86
12 60.18 71 3 60,8 10.5 29.8% 29.90 29,80 .10 70 S W, 18.4 54 0.00 PN 6.03 12
13 65.80 74.8 61.2 13.6 20.75 29 81 29.71 .10 83 S.w, 16.5 41 0.03 ve s 0,03 13
14 69.19 80,0 €o.o 20.0 29.85 29.89 29,78 i 60 w, 16.7 84 0,05 e 0.05 T4
Cees .SuNbAY
SuNDAY..,.... 15 71.89 80.3 66.0 14.3 29.86 29.89 29.83 .06 78 S W, 18.0 5 ee vees IS teviuuin
16 73.37 78.5 69.2 9.3 29.84 29.88 29.80 .08 91 S.wW. 16,4 1 1.00 1.00 16
17 68.67 75-4 6s5.7 9.7 29.82 29.84 29.81 .03 94 N, 15 7 32 1.76 1.76 17
18 70.74 75.5 66. 4 9.1 29.83 29.94 29.76 .18 73 S.W, 21.4 68 o oo feen O'O%L 18
19 7t.05 79.6 62.5 17,1 29.96 29 99 29.02 .07 67 W, 5.0 99 19
20 69. 44 8o.0 59-5 20,5 29.93 20.99 29.86 13 79 S. 9.6 37 c.07 0.07 20
21 71.63 81.0 66.0 15.0 29.89 30.06 29.81 .25 80 S.W, 18,4 42 0.00 e 0.co 21
SuNDAY,.......22 71 83 8o.7 6o.o 20.7 30,12 30.16 30.06 10 69 S.W, 13.4 98 22 ..aaiee .-SuNDAY
a3 73.20 8r.3 63.4 18,9 30,08 30.09 29.99 .10 o S W, 16,6 96 23
24 72.77 80.2 67.8 12.4 29.91 29.99 29 82 .17 o S.W, 4.8 as 0.20 0.20 24
25 67.15 70.6 64.8 5.8 29.97 29.83 29,72 R11 93 N.W, 5.9 co 1.34 feee 1.34 25
26 66.98 74.1 59.2 14.9 29.90 29.96 29,82 R 63 N.W, 9.8 9o 26
27 65.53 72.9 5874 4.5 30.04 30.08 29.96 12 65 w, 1,y 95 27
28 68.84 77.0 59.2 17.8 30.05 30.09 30.02 o7 73 S.W, 18.0 90 cees 28
SuNDAY....... 29 73 29 84.4 6o.0 24.4 29.94 30.03 29.84 .19 73 S. 1.2 91 o o6 0.06 20. . iise0ees, SUNDAY
30 68 .41 73.8 62,3 1.5 29.87 29.92 29,84 .08 86 S. 14,3 05 0,25 o.25 30
31 €9 53 79.0 6o.1 18.9 29.82 29 9o 29.75 .15 77 S.wW 15.0 46 o.07 0,07 3t
r o o
Means...... ...... 67.76 75.64 60,83 14.81 29.870 29.946 29 791 155 78.7 | W. 39.9°S. 35 19 52.4 7:41 ees 7.41 e e e s, Sums,
i e —

26 Years means b 26 Years meaus for
for and includings 68.84 77.31 60.76 16.55 29,897 e Cees 142 71.84 vens §13 of 59,21 4.252 cee 4.252 g.nd including this
this month ...... month.,

a Wind velocity on the 2nd, 3rd, 13th, 16th, 17th | the 22ud. Lowest barometer was 29,34 on the 8th,
a ANALYSIS OF WIND RECORD. and 19th, reduced from City Hall Anemometer. | giving range of .82 inchos.
I T — * Barometer rendings reduced to sea-level and Minimum relative humidity observed was 43
Direction.. ..... N. | N,E. E. S E, S, [sw, | w. N.w. CaLm. temperature 32° Fahrenheit. on the 14th.
—— — —_ t Mean of bi-hourly readings taken from Rain fell on 19 days
i M 8 » . .
Miles .ove o 30 148 1o 3| 1748 | s139 | 2943 3% self-recording instruments. Fog on 2 days,
Duration in hrs.. 27 17 15 43 136 290 183 33 { Humidity relative, saturation being 100. Thunderstorms on 5 days—the Sth, 11th, 24th
- — Mean of observations at 8,15, and 20 hours. 25th and 29th,
Mean velocity....[ 11.1 8.7 7.3 12.4 12 8 17.7 16,1 1.5 119 years only. # 14 yoars ouly.

Greatest mileage in one hour was 32 from the

southwest on the 18th.

Greatest velooity in gusts was 52 miles per

hour on the 11th from the southwest,

Resultant mileage, 8320
_ Resultant direction, W. 39.7° g,
Total mileage, 11,298,

Average velocity—, 15.19 miles per hour.

The greatest heat was 87.0 on the 7th; the
greatest cold was 48.8 on the 1st, giving a range
of temperature of 38.2 degrees.

Warmest day was the Tth. Coldest day was
the 1st. Highest barometer reading was 30.16 on
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ABSTRACT FOR THE MONTH OF AUGUST, 1900,
Meteorological Observations, McGill College Observatory, Montreal, Canada. Height above sea leve], 157 feet. C. H. McLEOD, Superintendent,
2 : v'§'
THERMOMETER, *BAROMETER, 4 WIND. s N =g | Zy 417 )
Mean 2.8 I
DAY erative Mean §"‘§ .‘E"ﬁ f‘é R . DAY.
t t humid- § General velocity v g_: é.ﬂ g-F é 4
Mean, Max. Min. Range, | Mean, Max, Min, Range, ity, direction. | in miles § & D % &
per hoyr
—_— : —_— 1
1 62.75 69.2 55.0 14.2 30.01 30.04 2985 .19 0 N.W, 1wa ] o :_-‘:: e :::: 2
2 61.31 75.5 55.0 20.5 29.94 30.04 2g.87 .17 1 S W, 14.6 53 venn veen 3
3 56.90 63.5 50 0 13,5 30.10 30.20 29.93 .37 76 w, 10.9 1 e e v .
4 62.48 70.4 53.9 16.5 30.25 30.29 30.20 .09 75 N.W. 6.9 7 olo4 o 0.04 Seeriany s SUNDAY
SUNDAY.c0s .0i § 66.01 78.0 53.7 24.3 30.16 30.35 30.04 a1 8g S. 1.7 38 o-o4 e 204 é
. [ 69.63 79.4 63.9 15.5 30.04 30.07 29.98 .09 9z N. 6.0 hed 0'34 esee 0.34 7
7 65 75 67.9 63.9 4.0 30.08 30.12 30.05 .07 94 N, 7.9 23 ' g
8 73.06 810 66.0 15.0 29 93 30.085 29.84 21 2 S.W, 9.9 15 °-7-:’ .'"": ?Jf 9 .
ol 7758 | 855 72.0 135 29.93 29 97 29.88 .09 1 w. 12.6 88 ods | o oqs [
10 75.40 82.0 69.8 1.2 29.81 29.9t 29.74 .17 89 w. 15.0 a6 0.12 vevs 0.13 1
1 74.67 Bg.g 59.2 84.3 29.74 29.91 29.70 .31 82 W, 20,3 3 : S ees 13,0000 o000 .SUNDAY
SUNDAY.44s,, .22 59.32 | 66, 9.5 17.3 30.04 30.08 20,91 a7 6o N.-W. 1.7 3 oy | o2y 113
13 §9.62 68.2 53.0 15.2 30.01 30 07 29.94 a3 86 N.E, 13.0 39 ooy o 001 14
14 60.58 66.5 56.4 10.1 29.9; 30.00 29.93 .07 88 S.E, 7.0 00 g
saee .0, 15
15 69.28 79.1 6o.0 19.1 29.96 29.98 29 93 .08 8 S 12.6 i oo-3 eee ?. .? 16
16 73.22 82,3 65.9 16.4 29.89 29.93 29,84 .09 73 S w. 13.2 64 o e ces 17
;g 69.27 76.0 63.7 12.3 30 o1 30.08 29.91 14 55 W, '3 H 89 o 02 ceee 0,02 18
3 66.43 76.5 58.1 ri.4 4 3003 [ 30.06 29.98 .08 75 N.W, g 59 et . vees 19,0100 v0e. - SUNDAY
SUNDAY. 00001y 61.74 69.7 54.0 15.7 30.10 30.12 30.04 o8 70 N.W, 9. 7 RO Pt
20 61.32 67.0 53.0 14.0 39.06 30,31 30.01 .10 75 N. .o 1 e o o e
81 59.60 €8.3 49.7 18.6 29.98 30,04 29.91 .13 7t N, 8.6 8 . . Y
W, 0.07 vees o.07 32
| 22 65.75 74.0 60.2 13.8 29.93 29.97 29.90 .07 81 s E. ) 8 54 o o e 33
| 23 65.06 74.0 §5.9 8.1 29.98 30.03 29.93 .10 73 5. E, . 81 o o e 24
24 71,26 8o.4 61.7 18.7 29,86 29.93 29.82 Jax 79 S.E, 12,9 8 veee R
as 76.85 86.1 68.9 . 172 29.91 29.96 20,85 't 75 - 13,0 4 veee §26.0 0 c00i i SuNDAY
SunDAY......,.26 79.32 87,9 73.0 14.9 29.93 29.97 29.90 .07 71 SWW. 6.1 87 o o ,g
27 78.085 84.4 72.8 11.9 29.94 30.00 ,9,39 gz 64 N 10,0 8o e vees Ceee 2
28 70.60 79.5 62.7 16.8 29.97 30.00 29.93 .07 72 . 7-5 l 86
: sans cien 29
29 73 28 84.6 61.5 23.1 29.95 29.99 92 .07 69 8. Iy 84 e cens viee fao
30 70.73 78.8 65.0 13.8 30.06 32.:3 :8,84 .19 66 N.W. 9.2 87 vere 3t
3z 65.37 71.8 60.1 1.7 30.22 30.28 30.13 .15 69 N. 10,0 73
[ ——— =l . P 1.14 LeresvesnnivarecSums,
Means...... ...... 67.81 76.06 60.23 15.83 29.993 30.050 2g gas 128 76.4 West, T 3-14
—— 36 Years means for
26 Years means p 3.50 cees 3.50 3|nd including this
for and includingz 66,76 75.07 58.82 . 16.23 29.940 eeenie. ieves 133 ¢ 73.40 vess §ra.29 {s8.9 month.
this month ...... - — - - d was 46
= elative humidity observed w
) * Barometer readings reduged 1, ses-lovel snd t:leull;l:ll‘um relati
ANALYSIS OF WIND RECORD. temperature 32° Fahrenheit, on Rain fe.ll on13 days
I t Mean of bi-hourly readingg jgkon from Lunar halo og the léth.
Direction.. ..,.. N. [ N.E.| E. S E, S. [s.w. | w, |N W CALM. gelf-recording instruments, ‘
" e t Humidity relative, faturatio, pelnk 100,
Miles .ouvonns | 1308 422 307 457 | 1449 786_ _ms8 | up Mean of observations at 8, 15, apq 20 pours
Duration in hrs..] 123 53 37 39 135 61 187 z09 {19 years only. 214 years only, =
— [ —— The greatest heat was 87.9 o the g6ths the
Mean velocity....| ¢.8 7.9 8.3 11.7 10,7 12,9 13.2 10.7 greatest cold was 49.5 on the 121;11' giviok # rangé
; ; ———— of temperature of 88.4 degreeg,
Greatest mileage in one hour was 81 frem the Resultant mileage, 2,924 Warmest day was the 26¢h, Colqast 487 was
west on the 11th. o ) Resultant direction, West, the 3rd. Highest barometer Teading yas 30-2708
Greatest velocity in gusts wag 32 miles per . he8rd. Lowest barometer v, g wi pe 11ths
hour fi h he 11th Total mileage, 8,261. the ! 8 28 20,70 gnt
our from the west on the 11th, giving range of .59 inchea.
—— V




ABSTRACT FOR THE MONTH OF SEPTEMBER, 1900,

Meteorological Observations, McGill College Observatory, Montreal, Canada. Height above sea level, 187 feet. C.

H. McLEOD, Superintendent.

a "
THERMOMETER. *BAROMETER, WIND, Cu g = E., 2%
. -~f tMean L} £33 =8 =8 &g
DAY relative Mean 854 &5 &L o B bAY,
t humid- General velocity R £a Z.8 ‘T3
Mean, Max. Min, Range, Mean, Max, Min, Range, ity. direction. in miles o P £ 5 ]
! per hour d
b 64.77 75.0 54.0 21.0 30.31 30.37 30,26 1r 71 E. 9.4 89 e e X
SUNDAY.... .. 2 72.09 439 s8.5 25.4 30.17 30.27 30.03 .24 77 S.E, 13.6 87 e e RN ;'-"----n--SUNDAY
3 78.51 89.0 68.g 20,5 29.95 30.03 29,87 16 71 . 20,4 79 0.01 e 0,01
4 70.26 76.7 63.0 13.7 30.15 30.20 29.96 .34 78 S.W, 11,9 91 cere e 4.
5 70.25 78.0 62.% 15.5 30.08 30.20 29.92 .28 87 S W, 15.7 73 ree g
6 69.92 82.0 63.0 15.0 20.79 29.92 29.71 .21 93 S W, 19.7 43 0.41 tee O.41
7 56.18 62,1 48.3 13.8 30.15 30.22 29.92 .30 79 N.W. 11,6 96 e N g
8 59 77 700 47.5 2.5 30.12 30.21 30.05 .16 85 SW. 1.7 50
caese ».ue SUNDAY
SUNDAY..0i0aus 9 62.94 68.1 59.0 9.1 30.12 30.18 30,06 12 81 N. 12,4 78 9
10 55.26 62.2 48.6 13.6 30.20 30.26 30.15 Rt 89 N. 6.7 17 a.00 ere 0.00 :‘;
11 54.46 56,3 51.8 4.5 29.86 30.15 29.54 .61 99 N,E, 7.1 00 0.31 Cees 0.31 o
12 60.74 68.1 54.0 14.1 29. 42 29.80 29,05 .75 91 w, 25.0 10 0.47 ees .47 '
13 54.05 59.2 51.5 7.7 29.87 29.93 29.80 .13 g1 S. 1.4 32 . o eee l3
14 58.83 66,1 53.7 12.4 20.99 30.16 29,85 .31 82 W, 18,3 94 e l4
15 53.36 59.3 46.1 13.2 30.13 ¢ 30.25 29.94 .3t 86 N. 10.2 88 . v s 5
SUNDAY.... 000016 57.63 61.5 52.9 8.6 29.70 29.94 29.58 .36 98 E. 15.7 00 0.68 0,68 L1 TR Sunpay
17 57.26 63.5 51.4 1.1 29.69 29.77 29.59 .18 94 W, 8.5 14 c.07 . 0.07 lg
18 51,73 57.9 46.1 11.8 30.03 30.23 29.77 <46 8s N.V{. 17.4 96 cons i L
19 49.31 57.8 39.8 18.0 30.29 30.37 30.23 .14 88 S.E, 7.1 87 19
20 52.G5 57.8 46.1 11.7 30.07 30,25 29.97 .28 95 S.E, 17.3 co 0.17 o.17 20
21 60,52 €8.0 55.9 12,1 29.88 29,97 29.83 .14 95 S.E. 11,0 40 ©0.09 e o.og¥% f 31
22 $7.30 64.6 54.2 10.4 29.88 29.90 29.87 .03 91 w, 1.9 39 0,18 eee o.18 22
SUNDAY........23 58.08 63.5 53.6 9.9 29.91 29.95 29.88 .07 9t N.W. 9.0 38 23 .1 ceeees SUNDAY
24 62.11 71.2 54.1 17.1 30.09 30.21 29.95 .26 81 N.W, 14.0 88 . 24
25 57.70 66.2 49.1 17.1 30.24 30.30 30,20 10 87 N. kK, 10,5 54 ceee . 25
26 67.73 76.7 58.3 8.4 30.07 30.20 29.95 .25 o1 5.E, 12.3 61 26
27 63.91 72.9 54.5 18.4 30.04 30.16 29.92 .24 93 N.E. 10.5 06 27
28 §3.43 58.7 48.4 10.3 30.25 30-30 30.16 14 87 N. 13.2 73 28
29 54.86 61.2 46.0 15.2 30.02 30.25 29.89 .36 96 S.E. 11,1 Per) 1.23 1.23 29
UNDAY.400s.0.30 54.65 58.7 50.5 8.2 30.16 30.26 29.95 .31 91 W, 4.3 oo . 3000 caiel. SUNDAY
Means...... ..., 59.94 67.17 53.03 14.14 30.021 30.140 29.89s .245 87.4 JW.35.4°S.| 1297 51.0 3.62 3.62 Chieeees «ovva.Sums,
26 Years means 26 Years means for
for and includingg 58.46 66.50 50-78 15.72 30.015 TR T 184 76.19 §12.88 €53.57 3.27 3.27 gand including this
this month ...... o month,
RE * Barometer readings reduced to gga-level and Minimum relative humidity observed was 67
ANALYSIS OF WIND CORD. temperature 32° Fahrenheit, on the 1st.
T Mean of bi-hourly readings taked from Rain fell on 11 days.
Direction.. ..... N. | N.E. E. S.E. S. S W, | w, N.w. CaALM. self-recording instruments. Lunar halos on the 10th and 11th.
. — Humidity relative, saturation being 100. Fog on 3 days.
Miles oovv wuu.. | 122 160 5 1626 1015 15 1636 1 1 A '
U 757 L 3 335 Mean of observations at 8, 15, and 20 hours. Thunder on the 3rd, 6th and 16th.
Duration in hrs..| 135 22 72 118 65 97 120 89 719 years only. 3 14 years only.
- The greatest heat was 89.0 on the 3rd; the
Mean velocity....| g¢.1 . 10.5 13.8 15.6 16. 13,6 i5.0 ;
y 73 3 3 greatest cold was 46.0 on the 20th, giving a range

Greatest mileage in one hour was 43 from the
west on the 12th.

Greatest velocity in gusts was 48 miles per
hour from the west, at 3.30 p.m. on the 3rd, and

11.40 a.m. on the 1°th,

Resultant mileage, 2460,
Resultant direction, W. 35 4° 8,
- Total mileage, 9,335,

of temperature of 43.0 degrees.

Warmest day was the 3rd. Coldest day was
the 19th. Highest barometer reading was 30.37 on
the 1st and 19th. Lowest barometer was 28.05 on
the 12th, giving range of 1.2 inches.

i GG o e



ABSTRACT FOR THE MONTH OF OCTOQOBER, 1900.
Meteorological Observations, McGill College Observatory, Montreal, Canada. Height above sea level, 187 feet. C. H. McLEOD, Superintendent.
: w .1 = = <3
THERMOMETER. *BAROMETER. {Mean IND. Y =g 4 FE
freinoo— a.n = =
DAY relative Mean LA &8 g8 - DAY.
t humid- General velocity 5 gg VE.E L] K z
Mean, Max. Min. Range, | Mean. Max, Min, Range, ity. direction. u; I;:“CS e = & % 8
per hour
— — ~ T
1 54.67 | 63. 46.5 16.8 30.38 30.43 30.26 .17 93 w, 4.3 66
3 5.7 69.6 5t ‘g :g: 30.44 30.49, 30.40 29 g: SSW. ::; Sg e ;
3 3.25 7%.0 57- . 30.31 30.40 30.24 .1 3 . rees ceen
4 66.50 75-7 58.3 17.4 30.12 30.24 30,02 .32 go gg. 15.3 33 :.:: g:g: ;
5 59.92 75.0 48.9 26.1 30.00 30.08 29.94 .14 97 W 14.8 3° o.02 o.02 6
6 51.92 55.0 47.7 7-3 30,16 30.19 30.08 B Y 95 . 4.9 o . :
cevnari e SUNDAY
SUNDAY.eve .4s Z 63.08 71.0 53.1 18.9 30.02 30.19 29.8g .30 89 g 20,6 5: oo 0'93 ; ! DA
55 87 66.0 47.0 19.0 30.06 30.26 39.90 .36 89 e 12.4 :8 -9 ..: ..'” 0
9 44.37 | 485 39.0 9:5 30.30 30.33 30.36 -7 & W 10.6 e SOM K23
10 44.43 50.7 36.1 14.6 30.18 30.29 30.08 .21 2 w 13.1 3 I Bt
1 53.34 59.0 4.3 18.7 29.96 30.08 29.88 .20 z . 4.4 9 P
13 58.07 64.6 50.9 13.7 29.94 30.01 29.88 .13 2 s W 20.7 gs vevs Tees . 13
13 57.92 66.2 48.0 8.2 30.11 30.15 30,01 14 87 W, .5 7 ves e cese
erer ceandS ' 4
SUNDAY........14 5433 | 59.5 49.2 10.3 30.06 30.12 30.02 .10 94 s 5 97 o el B o
15 57.93 63.1 52.7 10.4 29.96 30.06 29.73 .33 79 V‘Vv 15.3 9% oas o 6
16e 47.6 63.5 34.3 29.2 29.82 30.08 29.61 47 83 Y 25.0 gs .23 .23 17
17 380! 43.5 30.0 13.5 30.13 30.36 29.93 .33 69 SS.W. 20 § : o s 9
18 47.36 57.5 39.3 18.0 29.85 30.02 29.76 .36 79 oA 23.9 g . 19
19 34.57 38.2 30.5 7.7 30.320 30.27 30,02 .35 76 N.W. 13.1 . eee cees 20
20 39-38 48.x 30.3 17.8 30.22 30,30 J0.14 .16 75 S.W, 2.4 e cens
SUNDAY, . ,100au21 47.06 55,0 35.0 20.0 30.08 30,24 30.03 31 83 s.w, 22,5 36 v :;...........Sunuu
22 59.54 68.0 47.0 21.0 30.07 30.13 30.03 10 8x SSV;:V a1,z 5 Y 084 23
a3 63.67 734 57.8 14.6 30.10 30.16 30.03 13 o S.W 15.3 3 .,'03 e 0.00 24
24 60.66 66.3 49.5 16.7 30,323 30.49 30.03 .46 83 N . 17.5 55 . ‘oo . o
as 47.70 54.6 40.0 14.6 30.50 30.59 30, 41 a8 84 . 12,0 gg e
26 53.78 6o.8 46.0 14.8 30.23 30.41 30.13 .28 87 S.E, 14.7 p 2
a7 §5.03 61.9 49.7 12.2 30.17 30.20 30.13 .07 9% N. 10.0 2 cene vees
SUNDAY..,.svs.38 49.54 85.0 46.0 9.0 30.19 30.25 30.12 .13 94 N, 7.3 3: o e o :i;...........SUNnAv
a9 52.66 59.9 4.7 15.2 30.02 30.12 29.95 .17 8y g 7.5 06 :- 3 vene .13 -
30 44.49 50.9 35.1 15.8 30,25 30.40 29.99 .41 86 . 25,7 9 .03 0.03 3
( 31 41.47 49.7 31.0 18.7 30.38 3044 30.31 .13 91 S.E, 17.6 37 :
(o] ;
Means...ceo counen 52.45 60,10 44.35 15.86 30.143 30.245 30.039 .205 86,2 §W.44- 7°8.| 14.99 52.9 2.25 o.0 2,25
26 Years means 26 Years means for
for nndincludingi 45.90 52.89 38.98 13.91 30.013 YT veases .216 76.97 §13 39 ff41.60 3.01 0.0 3.11 and 1Ecludxng this
this month ...... -« month.
* Barometer readings reduced to gea-level and Minimum relative humidity obaserved was 59
ANALYSIS OF WIND RECORD. temperature 32° Fahrenheit. on the 17th.
t Mean of bi-hourly readings taken from Rain fell on 10 days.
Direction.. .,....|] N. N.E. E. S.E, S. S.W. w. N.w, CALM. self-recording instruments. Snow fell on 1 day.
Miles - o " v6a0 3 ph Y t Humidity relative, saturation being 100. Rauin or snow fell on 10 days.
- MR 7 3% 944 3 340 %7 94 Mean of observations at 8, 15, and 20 hours. Hoar frost on 2 days..
Duration in hrs.. 8z 3 36 62 192 178 142 44 7 919 years only. 214 years only. Fog on 5 days.
Mean velogit T ° 36 . " o The greatest heat was 75.7 on the 4th: the Thunder on the 5th.
Cltys oo 357 5 ’ 5 3.7 | 1.1 | an9 -3 greatest cold was 30.0 on the 17th, giving a rangse
T : of temperature of 45.7 degrees.
Greatest mileage in one hour was 36 on the Resultant mileage, 5330, W:rmest day was t:e 4th. Coldest day was
18th. o . Resultapt direction, W. 44.7° 8, the 17th. Highest barometer reading was 30-59 on
Greatest velooity in gusts was 42 miles per Total mileage, 11,153, the 25th. Lowest barometer was 29,61 on the
hour on the 18th. 16th, giving range of .98 inches.




ABSTRACT FOR THE MONTH OF NOVEMBER, 1900.

Meteorological Observations, McGill College Observatory, Montreal, Canada. Height

above sea level, 187 feet. C. H. McLEOD, Superintendent.

THERMOMETER. *BAROMETER, WIND. cod
tMean | EZ.E
DAY relative Mean 82
. humid- General velocity ¥ g §
Mean, Max. Min, Range, Mean. Max, * Min, Range, ity. direction. in miles a Pa
per hour
8.2 46.5 1.7 6 —gx S.E 8.6 [
1 52.49 50. . - 30.12 0. 31 29. . o Hay 8.
2 €3.36 59.0 46.6 13. 4 30.10 30‘27 zggg -g' 88 S.W, 25.8 45
3 41.67 46. 372 9.6 30.328 30.35 30.19 .16 93 S.W, 7.8 16
SUNDAY.:10 o0 4 46 .82 s8.5 37.0 a3 29.9¢ 0.1 29.82 .37 88 S. 19. 87
H 43.07 48.0 38.2 g.s 29.73 gg.ﬂg ag.os .14 7 s.w. 8.1 oo
6 39.80 43.5 35.0 .5 29 o1 30.02 29.70 .33 4 s.w. 16.3 84
Z 41.78 44.2 3.0 6.2 29.92 30.02 29.85 17 95 S,E. Ly 00
43 42 45.1 40.2 4.9 29.77 29 85 29.66 -19 93 ; 9.3 00
9 36.24 395 28 .4 1t.1 29.36 29.66 29.19 . g 92 N.W. 3g,3 oo
10 32.94 34.0 28.4 5.6 29.70 30.02 29.34 K 93 S.W. 28.8 oo
SUNDAY, eiusse1k 31.81 358 8.6 6.6 30.07 30.11 30.01 .10 9 S.w, 7.3 00
12 35.68 37-3. 31.7 5.6 29.71 30.01 29,46 .53 8 S. 19.9 oo
13 37.34 38.5 2a.0 16.5 29.57 29 69 29.39 .30 88 S.w, 17.7 36
14 20 30 25. 16 5 8.8 29.79 29.96 29.39 .87 90 S.w, 19.1 75
15 .25.08 29. 31,3 8.6 29.96 30.12 29.90 .23 95 s w, 19.4 19
16 16,17 20,7 1o 9.7 30.48 30.62 30.12 .50 86 w, 17.3 86
37 23.95§ 32.6 9.9 22.7 30.45 30.63 30.19 .44 85 S, 13.2 81
SUNDAY .. 000018 33.74 37.1 30 0 7.1 29.98 30.19 29.86 .33 97 S. 18.6 ]
19 25.92 33.0 20.6 12.4 30.26 30.40 30.04 .36 93 N.E. 22.2 0o
20 35-45 37-5 33.0 4.5 29.96 30,04 29.85 .19 5 S,w., 10.3 oo
ar 44.09 56. 35.0 21.9 29.45 29.85 29.16 .69 7 5,W. 33.5 03
22 33 7% 39.0 31.4 7.6 29.8§ 29.69 29.33 .67 83 w. 26,4 38
23 36.04 43.5 29.5 14.0 29.91 30.26 29.59 .67 72 w, 27.6 91
24 25.56 29.5 232.0 7.8 30.42 30.49 30.26 .23 83 N.E. 10.6 59
SUNDAY....vvs 2§ 26,27 28.0 23.8 4.5 30.2 0.3% 0.1 .21 95 N.E, 17.4 0o
26 27.73 3.7 36.0 2.7 29.8; §o.‘s 29,6% .53 96 N.E. 30.0 00
27 28.95 32.7 22.1 10.6 29.91 30.12 29.67 .45 86 N.E. 25.3 44
28 16,15 22,18 11.7 10 4 30.24 30.29 30.12 .17 88 N.E. 13.0 58
29 20 47 24.0 15.0 9.0 30.12 30.22 30.07 a3 95 N.E. S.g o
30 28.05 315 240 7-5 30.11 30.16 30.09 .07 90 N. 2, oo
\
—— —
Means....ce .vuens 33.13 | 37.99 28,01 9.98 29.972 30. 141 29.788 .352 89,9 JW.26°8'S.| 17.98 29.4
e e e e J e
26 Years means
for and including% 32.61 38.90 26 71 12.19 30.015 fereeens eeeee .a70 80.39 cese §16.03 (28.95
hws month ......

g2 | =, 23
=8 =3 g
a4 £5 B DAY,
88 18-S K
Q
& @ aF-
0.00 cere 0,00 I
0.00 core 0.00 2
cone 3
vees 4e0einesns W SUNDAY
e . 5
ool IRT Bl -
0.57 cees 0.57 a
0.50 seve 0.50
a.16 8.5 1.01 9
cene 0.3 0.03 1o
0.0 0.00 IT.iuee o0y SUNDAY
0.07 o 0.07 12
0.03 1.9 ©.22 13
L 29 4 0.11 14
vees 1.8 0,18 15
veee o.B 0,08 16
ver vens veer 17
0.12 1.2 0.24 18., 000 0vy . SUNDAY
0.56 e 0.56 9
0.96 0.96 20
.73 o3 |
ceen 0.6 0.06 a2
0.05 vere o.05 “§ 23
cone e eves 24
5.8 0.58 25,1 urereoess s SUNDAY
Iy 1.21 26
0.2 6.0z 27
cave caee a8
1.1 0.11 29
sere ver 30
417 34.8 7.65 [ eoreenresse Sums,
26 Years means for
2.37 13.3t 3.73 and including this
month .

p—

ANALYSIS OF WIND RECORD.

Direction.. ..... N. N.E. E. S E, S. S.W. | w, N.W, CALM.
Miles vooov . 767 2434 250 1026 1365 4045 -_.—9;7_ 1083

Duration in hrs..| 57 13_1_ a5 67 99 201 fo 56 4
Mean velocity....| 13.§ ] 18.6 10.0 16.2 13 8 20.0 24.0 19.4

Greatest mileage in one hour wus 72 on the
2lst.

Greatest velocity in gusts was 72 miles per
hour on the 21st.

Resultant mileage, 2395.
Resultant direotion, W. 26° 8’ S,
Total mileage, 12,947,

* Barometer readings reduced to gea-level and
temperature 32° Fahrenheit,

+ Mean of bi-hourly readings taken from
gelf-recording instruments,

1 Humidity relative, saturation being 100.

419 years only. 214 years only,

The greatest heat was 59.0 on tpe 1st; the
greatest cold was 9.9 on the 17th, giving & range
of temperature of 49.1 degrees.

Warmest day was the 2nd. Co]dest day was
the 16th. Highest barometer reading was 30-630n
the 17th. Lowest barometer was 29,16 on the
21st, giving a range of 1.47 inches.

Minimum relative humidity observed was 68
on the 23rd.

Rain fell on 14 days.

Snow fell on 13 days.

Rain or snow fell on 23 days.

Lunar Halos on 3 nights.

Fog on 2 days.




ABSTRACT FOR THE MONTH OF DECEMBER, 1900,
Meteorological Observations, McGill College Observatory, Montreal, Canada. Height above sea level, 1g7 feet. C. H. McLEOD, Superintendent.
- T
THERMOMETER. *BAROMETER, a WIND, v ., £, EE’
tMean f—o—— | g3 2 =3 =9 83
DAY I relative Mean 8az &5 £5 - B DAY.
+ t [ humid- General velocity 5 EE £ ZE R
Mean, Max, Min. Range, Mean. Max, Min, Range. ity. direction. in miles & "0 3 5 g
| = o2 E
i per hour
1 32.92 34.0 31.0 3.0 30.03 l‘ 30.09 29,99—— .10 88 W, 5.0 o0 0.05 0.7 0,12 1
SUNDAY.... .u0 2 33.92 35.5 31.6 3.9 30.20 ! 30.23 30.08 .15 go w. 5.7 oo PN 0.0 0.00 i, .SUNDAY
3 33.57 34-2 33.0 1,2 30.18 | 30.24 30.11 .13 95 S.W. 5.5 oo 0.07 0.6 0.13 3
4 31.13 34.0 27.2 6.8 29.88 | 30.11 29.53 .58 g8 N.E, 12,1 oo 3.4 0.34 4
3 23.57 27.2 21.1 6.1 29.67 2g.88 29.52 .36 89 N.E. 13.0 0o ven 3.2 0.32 5
6 24.66 27,0 21,7 5.3 30,08 30.20 29.88 32 90 E 6.8 oo 0.5 o.05 6
i 23.23 26,7 19.0 7.7 30.15 30.22 30.08 .14 94 S, 6.7 00 caew 2.0 0.20 g
8 16 83 21.2 8.7 12.5 30.06 30.22 29.68 .54 8g N.E, 13.0 oo Cven
SUNDAY.1eseeet 9 13.17 339 [— 5.5 39. 4 29.66 30.07 29.30 .77 83 w, 28.8 84 .00 2.2 0.22 9-vres v SUNDAY
0o ) —5468 | —1.a —i12.4 1.0 30,25 30.33 30.07 .26 85 w. 20.8 38 e o
8 1.78 4.6 — 4.7 9.3 30.06 30.21 29.97 24 95 S. 8.7 04 0.3 0.0} n
12 0.95 5.2 — 3.6 8.8 30.15 30.23 30,04 .19 90 w. 11,7 72 a.6 o.06 12
13 7.68 12.1 2.1 10.0 29.73 30.05 29.58 47 91+ w. 18.3 0o 5.8 0.58 13
14 2.37 9.5 — 4.8 14.3 30.30 30.53 29.83 .70 89 w, 17,7 16 14
15 6.59 8.5 4.2 4.3 30.57 30.60 30.52 .08 95 w. 2,7 00 a.0 0.00 15
SUNDAY..,..0:016 5.74 8.2 1.4 6.8 30.58 30.61 30.57 .04 92 S, 4.3 a0 0.0 0.00 16,0000 o. . SUNDAY
17 1.83 3.3 —o0.6 3.9 30.46 30.57 30.34 .23 9o S. 2.7 a0 0.5 0,05 17
18 3.67 11,2 — 2.5 13.7 30,19 30.34 29.98 .36 91 E, 1.8 oo 0.0 0,00 18
19 25. 46 35.1 10.1 25.0 23.90 29.98 29.86 12 91 S.W. 20.0 0 o3 0.1t 9
20 31.72 35.8 22.3 13.8 29.91 30,05 29.85 .20 83 w. 8,4 o2 o.01 0.3 0.04 20
21 16.79 22,3 12.4 9.9 30.05 30,12 30.01 B3 9z N.}’V. 7.5 85 2t
22 14.94 22.8 7.5 15.3 30.00 30.05 29.98 .07 84 E, 11,3 24 az
SUNDAY........23 22.00 36.9 1.0 25.9 29.93 30.90 29.81 .19 3 S. 16.1 0o 0.0§ 23 uieeee s s SUNDAY
24 35.37 39.0 30.6 8.4 29,77 29.81x 29.71 .10 8o W, 21,0 28 24
25 32.04 34.3 29.2 5.1 29. 71 29.79 29,67 .12 8o S.W, 19.3 2t 0.0 0,00 25
26 20.37 3.0 10.6 19.4 29.84 30.10 29.6y 4t 90 W, 20,3 27 1.6 0.16 26
27 11.67 25.1 0.6 24.5 30.18 30.25 30.09 .16 88 W, 19.4 63 0.0 0.00 27
28 23.79 30.8 12,0 18.8 29.89 30.09 29.78 .31 87 W, 19.3 a1 e 2.3 0.23 a8
29 22.37 28.3 9.5 18.8 29.83 29.80 29.73 .07 82 w. 27.2 00 0.0 o.00 29
SUNDAY...0v...30 29.69 341 22.6 115 29.73 29.77 29.68 .09 89 S. W, 23,3 49 0.5 6.05 300 erianinns SuNDAY
31 33.50 36.0 29.6 6.4 29.74 29.84 29.69 .15 93 w, 16,1 00 s ¥l 0u2 0.01
. — - — e e
MeEaAnS. coene vevses 18.64 24,05 12.09 11.95 30.022 30. 141 29.8g1 250 8g.1 W,16.7°8 13.78 18.8 0.24 25.2 2.76 - Lo Sums,
—— I —

26 Years means ( 26 Years means for
for and includingz 19.14 26.19 12.00 14.19 30.029 »295 83.42 §16.27 27.96 1,32 23.55 3.61 ;and including this
this month ...... month,

* Barometer rendings redhced to sgn-level and Minimum relative humidity observed was 71
ANALYSIS OF WIND RECORD. temperature 32° Fahrenhn»it. on the 23rd.
1 Mean of bi-hourly readingy gpken from Rain fell on 6 days.
Direction., ......| N. N.E. E. S.E, S. S.W, W, N.w. CaLmM. self-recording instruments. Snow fell on 2¢ days,
— { Humidity relative, saturation being 100. Rain or snow fell on 25 days
Miles ..o ovn 0 86 12 47 1048 2326 140 © ' n .
iles 33 4 4 |54 77 Mean of observations at 8, 15 and 20 hours. Hoar frost on the 16th, 17th and 18th.
Duration in hrs..| 52 63 51 7 98 30 | 07 6 30 119 years only. ¢ 14 years only, Lunar Halo on the 22nd.
i The greatest heat was 39.0 on the24th: the Fogon1 da;
ity....;] 6. . 8.1 6. 10. 17. 6. 12.8 he &1t ; g Y.
Mean velocity 6.3 13.7 7 7 7-9 j 0.7 greatest cold was 12.4 below zero on the 10th,
. T : ’ iving & range of temper: . 8
Greatest mileage in one hour was 40 on the Resultant mileage, 6035, g g, & mp &tl;re of 51.4 degrees
1 3 Warmest doy was the 24th. Colqest day was
9th. Resultant direction, W. 16.7° S, i s
Lo . : the 10th. Highest barometer reading was 30-61on
Greatest velocity in gusts wns 44 miles per Total mileage, 10,244, 1 L
h the 9th a—Wind on the 10th, 17th and 18th from Cit the 16th. Lowest barometer was 29,30 on the
our on the 9ih. Hall Anemometer. ! n rom G| o, giving a range of 1.31 inches.
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Meteorological Abstract for the Year 1900.

N. 45° 30’ 17”. Longitude 4" 54™ 18:67" W.

Observati i wator .
gervations made at McGill College Observatory, Montreal, Canada. — Height above sea level 187 ft.  Liatityde
C. H. McLEOD, Superintendent,
R S S L S S O TR S S SIS SECSSS R e - g T e i e e S
THERMOMETER. * BAROMETER. WIND. PRECIPITATION:
° .
e _sb——a T e
MonrvH, . k: o) é@ E s ] E EE‘ - . } ﬁ: :E M
g |7 Devia- o E;é Me o = CE.l & lga SEg g5 Es:. ONTH.
$ tion from . £5.8 g . 255 | 5 | Resultant ‘Velggity Eo s | BB3 % |kl |82 |wa®|cne
-;E- 2&3;31:1;5, é & 5".5 E = g & §58 ;_g divection. | in miles§ o2 ﬁ E S=| % .é’ﬁ_- I'g : “ °;§g °_f§g
L] - =] - LR e perhour | $= :E: Zég E :Zg&) | H.E ‘ ;235 »Z'ﬁg
January 16.28 30_8 4920 — 7 T ] —L—_—i_—;— 2 |J .
ESTIXETIIRETIETRTTEN B0 + 3.08 nl— 7.8 19.99 £9 983 | 20.73( 29.9 9 §O . 1.9 7 584 | JRNUALY ceveinsr ovvsveansans
February ... B TOM RS b 0B ROk Bl 25 4 (5 N I B A - Bies) 2| 18 byl s
66| — 465|302 |— bis| 1573 | 200051 ( 30671 ooy | 3y ferafW.anE 8| 2082 4.6 FEL s r s o S3 3 20 JMarch ..oy reireeresiione
Fog7 |72 20 13h0 | Bon | wds| Bao| 2w [ |wiisee s, Iesad sl B N R ’ 3 17 |April.
~ 3.84 | 80.0 80| 20009 F 20850 | 3039 20,44 (196 |es.ofw. 7.6« N. 15.00 [ 580 311 1]5 i 3 3,.11 . 14 [Muy . coseees coneccoanavsoens
+ 00 |00 | dra) | gk | g | aarl Gan g LS R 1 S R S A I e, o e
— 1.08 1 &7, S9'g7g | 30:16 | 2903 B e FE IOl I RS . »
Tl (8| da] 58] B8 B wa| D L i SEORRY &) sl 1w o STIRS 13 JAuguSt.. .. eee vrre veeen
+ 1.48 1 89.0 46.0| 11144 %0021 | 50.37 ! 2905 915 {87.4 {W. 30.8°8 19971 5100 360 13 e . 3‘92 [ s 11 ISeptember..ecer coesesiionny
+ 6.25 75.7 3001 15.86 | 30.143 | 30591 261 | 205 [86.2 3. 44.7° W 1nag | 529 80% 11 ‘00 1 225, 1 1 QOLODOT. v covss svrees caens
+ 0.52 | 59.0 49| 9.95f 20072 30.03| 2916 352 Dsoo lw. 81793 703 24 i 10 ] 13 7651 4 23 Noveinbor .veeve srveseivaons
— 0.50 [ 39.0 | —12.4( 11.95 | 30.022 | 30.61 | 29.30 | .250 |sv.1]w. 16.7°8 1) 188 0w lrt %.2 24 2.76, b 25 [December. .. oo seereriieias
i l 13 3 . e e
Bums for 1990 . oveeeesoiii | oor | e { e | e | e | T — SR N B e et T S Sums for 1900 . vvseecenrrs
Means for 1900 ...... vl wvies | Dot | v iss | ebere | D | DD | s | sois fw. Se s I8 | diln L0 1 |83 T 48] . . |Menns for 1000 «eeeriiiinn
Means for 26 years ending ! - T : : T —- - »)‘ ~ —!____ T Means for 26 years ending
s Jor gogenrs ndingt 14200 | oo [ e | | 20981 e | e | B e w15.01 | st5.99) 9865 | a5 | jo099 P fo.1| 10 | 20 § Mot o1, 1900 e
S . o - . ding instruments, beginning 1.h. 0 m. Eastern
from bihourly repi n sl mcotrr tion being 100; the humidity means are
oo, ings ukied“y rolaive, bﬂ:vl; tuhe( ground and 810 foet above sen level.

* Barometer readings reduced to f2° Fah. and to sea level. t Th i
, readings | ; . g . ¢ monthly therMometer g ans are derived
g:;pv(inanfi‘"t)mxghsﬂ oy mdmnr;es L}gnlt_the &egmemtm"e‘hns Peen highers “—" that it has been lo’?g ‘zi‘i;‘;ﬂ:ﬁtce;‘g‘gl;e f!l:-]l' 96 years inclusive of 190
o : etn;lun:ms m:;geoazh b 5, and 2v hrss. § For 19 years only. « For 11yearsonly,” 'he gnemometer nnd wind vane are on the summit of Mount
The grentest heat was 89.0° nbove zero on eptember ird ; the greatest cold was 13.5 1, - \ ¢ ounl ofore 9,5°
'40 2 onll‘i;fb. 25 ; leust range was 1.2° on Dec. 3rd. The warmest day was Aug. Zth, wﬁléﬁvtﬁ?ﬂlgtrfnﬁzﬁi »ﬁ‘r:tk{xr(:l l::?nse ':"(5,r§0!~n,ﬁ,£3252,8f tmneratury W84, L};cre 1 thh,_whent thets’?ttzut?leu;iﬂl;ell;?t%?"ivl’:; P.é“?hol:#‘m
zerc. e minimum relative humidity obrerved was 34 on April tfth. The grenteft nileage of wind e oded in one hour was 72 on Nov "lhe coldes oy Wit velooity i6 gusts Wi & vod an 12 nights ; Junar coronas
eb. 13, and Nov. 2lst. The total milenge of wind was 133.613.  The resultant directioD of the wind for the year was W. 30.0° S. and the resixlzalsxf' nd 1“’9‘2'320. Lunar bfllll?l;;g{%mce of snow was on Oct. 16th.
he first appreciable snowfall of the n;{[l:lxlxc;“g:ﬂ on Nov- ahe
.

. um feet 8
b Hosah 57 Groatest thermometer range one diuy wag

102.5.

on 18 nights ; fog on 30 days ; thunderstorms on 9 duys.  First sleighing of winter 10 oity was on Nov. 9th. T

Nork.—The yearly means of the above are the averages of the monthly means, eX¢ept for the velocity of the wind.
—




