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ON NEw PLANTS FROM THE ERIAN AND CAIBONIF-
EROUS, AND ON THE OHARACTERS AN»

AFFINITIES OF PALUOZOIo GYMNOSPERMS.

By Sm J. Wmiu DAWsoN, LL.D., F.RS.

In Paloo-botany it often happens that some specimen
recently discovered opens up a multitude of new questions
respecting former acquisitions. A noteworthy instance of
this in my recent experience, has been the kind communica-
tion to me by Mr. R. D Lacoe of Pittston, Pennsylvania, of
some specimens of Palmozoic Gymnos.erms obtained by him
in the Catskill and Carboniferous of Pennsylvania. One of
these is a large slab containing a leafy and fruit-bearing
branch or stem of a new plant allied to Cordaitem on the one
hand and to Noggerathim on the other, and remarkable
for its exhibiting in connection parts usually found separ-
ately. Another is a set of specimens of certain peculiar
organs offructification referred by European paloeo-botanists
to the genus Dolerophyllum, vllied to Nœggerathia, and which
have not, so far as I am aware, been previously found in
America. About the same time Mr. Francis Bain, of North
River, Prince Edward Island, had placed in my hands some
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very interèsting examples of the stems known as Tyloden-
dron, which occur not infrequently in the Permlin of that
Island, and of which he has found the leaves and probably
.the fruit- along with stems shewing markings and struc-
ture. ' -

FIG. 1. Dîctyo-cordaites, Lacoi-much reducEd; (a). venation of
leaf nat. size; (b) seed and bract, enlarged.

A short notice of Mr. Lacoe's remarkable specimen was
sent at once to the American Journal of Science,' but the

1 July, 1889.
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questions raised by this and the other specimeris demanded
a more detailed investigation; and I now wish to base on
this, and the other specimens above referred to, some gene-
ral remarks on our present knowledge of Palmozoic
Gymnosperms, and more especially on those of North
America.

Mr. Lacee's large specimen, for which I have proposed the
generic name Dictyo-cordaites in reference to its peculiar
netted venation, may be described as follows:

DIoTYo-coRDATEs LAcor, Dawson. (Fig. 1)

The specimen is a branch or small stem 2j cm. in diameter
and 46 cm. in total length. It is flattened and pyritised,
and shows, under the microscope, only obscure indications
of the minute structure, which would seem to have consisted
of a pith surrounded by a fibrous envelope and a bark of no
greatthickness. Itwould appear, therefore, tobe exogenous
with a thin woody cylinder and large pitb. The stem shows
portions of about 15 leaves, which have been at least 16 cm.
long and 3 to 4 cm. broad. They are spirally arranged and
are decurrent, apparently by a broad base, on the stem.
Their distal extremities are seen in a few cases, but in all
seem injured by mechanical abrasion or decay. It seems
most probable that they were truncate and uneven at their
extremities. The stem is terminated by a cluster or com-
pound corymb of spikes of which 20 are seen. They are
slender, but seem to have been stiff and woody, and the lar-
gest are about 15 cm. in length. The peduncles are knot-
ted and wavy in outine, as if dry and woody in' texture
when recent. In this they differ from most of the ordinary
Antholites, but agree with my A. Devonicus,2 and also with
A. rhabdocarpi of the Carboniferous3 which they resemble
in the forn and arrangement of the fruit. They have short

1 I am indebted to Professor Penhallow, of McGill University,
for bis kind aid in the study of the specimen.

2 Fossil Plants of Devonian and Upper Silurian, 1871, Plate XIX.
journal London Geological Society, 1867, Plate VII.
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pointed bracts, and some of them bear oval fruits, but only
a few of these remain, the greater part of them having ap-
parently fallen off before the plant was fossilized. There
may bave been about 50 to 100 seeds or fruits on each peduncle,
and they seem to have been spirally arranged. So far the
characters do not differ froin those of the genus Cordaites,
except that in those plants the spikes of fructification are
more usually lateral than terminal. Grand 'Eury, however,
figurEs' one form of Cordaicladus in whieh they are ter-
minal.

The most remarkable peculiarity, however, appears in
the leaves, which instead of having the veins parallel, have
them forking at a very acute angle, and slightly netted by
the spreading branches of the veins uniting with the others
near them. This allies the leaves with those of the pro-
visional genus Noeggebathia, some of which have this pecu-
liarity, as also certain modern Cycads of the genus Zamia,
which Professor Penhallow has kindly pointed ont to me.
Leaves with forking veins and even anastomosing to a certain
extent, are also known in certain fossils of the genera Otoza-
mites and Nggerathiopsis, &e., which are referred to Cycade,
and the modern ycadaceous genus Stangeria has forking
veins. Thepresentplantwouldseem tobeafori of Cordaite,
tendingtoI NIggerathia, which most paleo-botanists believe to
have been a gymnospermous genus allied to Cordaites. The
affinities. however, so far as can be judged, are nearer to the
latter; and following the example of Grand 'Eury in his
nomenclature of the genera, I would propose the nane
Dictyo-cordaites for the present genus, and the .specifie
name Lacoi, in honor of its discoverer. I may add here that
the general aspect of this plant must have been so near to
that of a Carboniferous species of Cordaites, as restored
many years ago in my Acadian geology,2 that I reproduce
the figure here.

!Flore Carbonifer, Pl. XXV, Fig. 4.
Second Edition, 1868, Page 458, figure 172.



FG. 2. Restoration of CordaiteS borasifolia. (Il Stem,
(2) leaf, (3, 4) base and point of leaf, (5) section of
stem. B. Markings of Diplotegium, an allied type
(from Acadian (ieôlogy.)

New Plants fronfthe Erian and Carboniferous.
1 5
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The specimen thus invites a comparison with the families
of Cordaiteæ and NogerrathiS in connection with allied
genera and with a number of discoveries made in recent
years with referenc'e to the Gymnosperms of the PalS-
ozoic.

Mr. Lacoe's specimen is flattened out on a slab of grey
sandstone, and was collected by him in the Lower Catskill
(Upper Devonian) of Meshoppen, Wyoming Co., Pennsyl-
vania. Mr. Lacoe informs me that it is there associated
with Archoopteris minor and A. major, lescx., and in neigh-
bouring quarries half a mile distant and about fifty feet
higher in the series, there are different species of Archoop-
teris, including one identified with A. Hbernicus, and a stro-
bile apparently of Lycopodites Richardsoni, a form character-
istie of the Upper Devonian of Perry in Maine. These beds
have also afforded to Prof. White a species of Spirifer, and
the Stylonurus excelsior of Hall.

I may add that I described, some years ago, under the
name Nggerathia Gilboensis, a specimen from the collection
of Mr. Lockwood of Gilboa, New ,York, and from the
Cheming group, which was kindly communicated to me by
Prof. Hall. It differs from the present species in the form
ofthe leaves and also in the veins being simple and appar-
ently of two orders. Its characters are as follows:-" Leaf
rhombic-obovate, with a broad base. Nerves or radiating
plicS nine in number, not forked, and with fine strie
between them. Length 3-.w inches. Breadth 2q inches. It
seems to have been.bent in a conduplicate manner, and clasp-
ing or decurrent, on a stem or branch. The form tends to
that of Dolerophyllým, though the species has been referred
to N7ggerathia."

I may also add that the only undoubted Devonian Cordai-
tes previouslyin my collections, is C. Robbii from the middle
Devonian of St. John, New Brunswick. This is a long and
broad parallel-sided leaf, pointed at the extremity, and clasp-
ing at the base, with parallel veins, and nearly akin to C.
borasifolia of the Carboniferous. With it are found species

'Quarterly Journal Geological Society, 1871.
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o Antholithes, and of Cardiocarpon,'which may have belong'ed
toit.' It wouldthus seemthatso far as now known in Amerina
the typical Cordaites had precedence of the NæggerathiS,
and of Dictyocordaites. My narrow-leayed spepies C.
angustifolia is equally ancient with C. Robbii, but is of
doubtful affinities.

DOLEROPHYLLUM, Saporta.

This genus was established by Saporta for certain dehsely
leaýved plants, having rounded leaves with radiating nerves
and closely arranged in a spiral manner on the stem. The
male inflorescence of these plants consistspf-a central. disk,
with cavities for the pollen, and surrounded with radiating
fibres, while the seed is of large size and longitudinally
striated, being the'fruit usually known as Rhabdocarpus. It
is likely that in America we have usually placed the leaves
with ferns, as species of Cyclopteris. The fruits are
known and have been described as Rhabdocarpi. One
species, my Bh. insignis from Nova Scotia, is an inch and a
half in length. Another, Rh. oblongatus of Fontaine, from
Virginia, is nearly as large. Mr. Lacoe has found separate-
ly what is regarded as the male organ of fructification. One
of his specimens is a nodule of clay ironstone from Illinois,
and exhibits merely the central disk. Two others are flat-
tened in shale and are from the Carboniferous of Pennsylva-
nia. They are of different sizes, but may be of the saie
species. The larger of the two has a disk three quarters of
au inch in diameter, and marked with pits and -ridges in an
irregularly radiating manner, while the border of radiating
fibres is about half an inch in breadth, giving a total diameter
of an inch and three quarters.

If we put together the leaves of some of the larger specias
of Cyclopteris, the fruit of Rhabdocarpus, and these singular
disks, we shall have all the principal parts of Dolerophylluni
as restored by Saporta from actual specimens found in the

'Report on Devonian Plants of Canada, 1871.
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coal measures of France.1 I have not in my own collections
any spechmens proving this collocation of parts, but give it
here on theauthority of the French paloo-botanist. The
structure of the stem of Dolerophyllum does not appear to be
known, but its affinities would seem to be Cycadean, and the
organs of fructification above described have some re-
semblance to the remarkable Carpolithes horridus of our Cre.
taceoua of the North-west.2 The species collected by Mr.
Lacoe so closely resembles D. Gospperti of Saporta, that I
hesitate to give it a specific name. It may, however, be
distinguished by its longer marginal rays and larger pits on
the disk, and may be provisionally named D. Pennsyl-
vanwcum.

TYLoDENDRoN, Weiss.

A very important class of fossils in connection with the
subject of this paper is that included in the genus Tylodendron
of Weiss, which are more characteristic of the upper than
the lower members of the later Palmozoic. They are, how-
ever, closely allied to some of the forms included in the
genus Knorria, which goes back to the Devonian. These
stems are characterised by elongated ridges spirally
arranged, and with a slight groove at one end. Some speci-
mens also show distinct swellings or nodes of larger scars
as if giving origin to whorls of emaller branches. They are
most frequently sandstone casts, and the surface markings
are not those of a true exterior surface, but of an inner cylin-
der showing the points of exit of bundles.of fibres or ves-
sels. These stems have received several names. They
constitute the genera Schizodendron and Angiodendron of
Eichwald, and the Lepidodendron elongatum of Brongniart is
is apparently of this nature. Itis difficult to distinguish them
into good species, and the T. speciosum of Weiss covers most
of the forme. Weiss bas described the structure of the
stem as consisting of a cellular pith surrounded with a

'Evolution des Plantes, Phbenogames, p. 75.
'2Trans. R. ocy. of Canada, Vol. 1, p. 21, Pl. I., Fig. 3.
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cylinder of porous discigerous fibres, with three rows of
contiguous pores, and radially arranged. This is of course
near to Dadoxylon. The stem and fruit have not hitherto
been recognised in Europe.

These plants were first recognised in Prince Edward
Island by the writer in 1870, and published in his report on
the geology of the Island in 1871, under the generic name
ofKnorria. They are there stated to " resemble very, closely
the Permian stems to which Eichwald has given the iname
Schizodendron." They are also stated to show traces of
woody tissue allied to that of Conifers, and are conjectured
to have been branches of trees allied to that family. lu
that Report they are said-to occur in the-Permo-Carbonif-
erous of Gallas Point, and also in beds referred to the
Trias.

Additional specimens were subsequently collected by Mr.
Bain of North River, Prince Edward Island, and were sent
to me for examination. They are described in a paper pub-
lished in the Canadian Naturalist in 1885 as follows:-

" Tylodendron was founded by Weiss to include stems
with elongate, prominent leaf-bases of the character of those
of Knorria, but bifurcate at the top. These stems or
branches, are very characteristic of the Permian of Russia,
Germany and France. They have been found by Weiss to
show the character of Dadoxylon when the structures are
preserved, and are therefore Coniferous; and it is now
pretty generally believed that they are decorticated bran-
ches ofWalchia. So far as European evidence extends, they
are regarded as strictly Permian, and the species drawn by
Mr. Baih is not distinguishable from T. speciosum of Weiss.
In Prince Edward Island, I have figured (Report, Plate III
Fig. 30) what seems to be the same species, though under
Knorria; but my specimen may have been from the Middle
Series, then called Lower Trias, but now regarded by Mr.
Bain as Pernian.1

1 Mr. Bain informs me in a recent letter that he as found speci
mens of Tylodendron in beds regarded by him as Triasie.
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The specimens were associated with branches of Walchia,
leaves of Cordaites Simplex, Trigonocarpa, and also with

trunks of Dadoxylon (D. materiarium.)
Since the publication of the paper

referred to, Mr. Bain has made addi-
.tional collections, more especially on
St. 'Peter's Island and other places on
the south side of Prince Edward Island,
some of which have been sent to the
Geological Survey at Ottawa, and
others to the writer, along with draw-
ings of specimens still in Mr. Bain's
possession. These specimens show the
internal structure of the pith and woody
cylinder, and varieties in the external
markings which may perhaps indicate
distinct species; and along with the
stems, Mr. Bain has found leafy branch-
lets and fruits of a peculiar form which,
from their association, he regards as be-
longing to these plants.

The principal external differences in
Mr. Bain's specimens, consist in greater
orless size and distance apart ofthe long,
projecting, spindle-shaped and furrowed
ridges which mark the stems, and in the
presence or absence of enlarged nodes
marked with whorls of tubercles. This
last difference may be specific, and ap-

Fo. 3. Portion of stem pears to correspond with certain differ-
of Tyloclendron (from
drawingby Mr.Bain. ences in the structure of the wÔod.

Several of the specimens showing structure, represent the
pith-cylinder alone in a silicified state, and these specimens
have the external markings as perfectly shown as in the
sandstone casts, so that the supposed external markings of
Tylodendron may in some cases belong to the outer surface
of the pith-cylinders.- The internal structure of these medul-
lary cylinders shows, in some cases, the transverse dia-
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phragms characteristic of Sternbergia. In other example s
this is less pronounced or absent. The pith is composed of
ordinary parenchymatous tissue, becoming more dense
toward the outer surface, and especially in the prominences
corresponding to the exterior ridges. In each of these there
is also a vacant canal, and similar canals appear in a verti-
cal position in the interior of the-pith, as if there had been
vessels dispersed through the pith and sending off bundles
to the exterior prominences. In some specimens, shreds of
woody tissue appear at the surface -of the pith, and in
others, in which the pith is not preserved, the woody cylin-
der shows its character somewhat perfectly. In the cross
section it presents square meshes in radiating rows, not dis-.
tinguishable from those of Dadoxylon. In, 'he longitudi-
nal section, however, the tissue is seen to be thin-walled,
with very indistinct disks, which. so far as observed, appear
to be in a single row, in which respect they differ some-
what from those observed by Weiss, which varied from one
to three rows, and with frequent medullary rays, simple
and composed of few celle superimposed, in which'respect,

as well as in the disks, they differ
from those of Dadoxylon materi-
arium the species found-with them
in the Permian sandstones of
Prince Edward Island. In the
nodose specimens, the woody fibres
are very small, and in the nodes,
become tortuous and interlaced in
the manner described by William-
son in the nodes of Calamites. In
the non-nodose form the tissue is
more open and very thin-walled:
Nothing is known of the structure
of the outer bark except impres-

FIG. 4. Leaf-baseandouter sions of its form with elongated
éurface of Tylodlendron
with fruit scars. (Drawn leaf-bases difereit from the mark-
b Mr. ]B) ings on the internal surfaces.

(Fig. 4.) With reference to the latter it would seem that they
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are not limited to the surface of the pith, but occur on the
woody cylinder as well. Mr. Bain has observed in one
instance, what seems to be an outer envelope which would
indicate a thick bark, but its structures are crystalline,
and it may be merely"a concretionary covering.

The leaves and branchlets in fig. 5 have been found
by Mr. Bain in such relation to the debris of Tylodendron,
that he regards thomfas belonging to it. They certainly
differ from those of any of the known species of Walchia,

FiG. 5. Leafy branch of Tylodendron and leaf enlarged.
(Drawn by Mr. Bain.)
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and more resemble those of the genus Voltzia. They
have apparently three nerves, but the lateral. ones may
be resin-vessels.

Mr. Bain also finds at St. Peter's Island, with the bran-
ches and leaves of Tylodendron, the fruits or seeds represen-
ted in Fig. 6. They appear to be wedge-shaped and in
fours, and an involucre similar to that in Fig. C. accompa-
nies them, and is supposed to have oelonged to them,.or
possibly to male flowers of the same species. Neither of
these organs have been found actually attached to the bran-
ches. If these fruits belong to Tylodendron they would in-
dicate taxine affinities, and they somewhatresemble the
curious coniferous fruits from the Tertiary of Australia
known as Spondylostrobus.

B A e

FiG. 6. Fruit and bracts of Tylodendron. (a) Fruit.
(b) single seed, (c) bracts. (Drawn by Mr. Bain.)

Stems having the markings of Tylodendron occur in the
Permo-Carboniferous of Cape John in Nova Scotia, and at
that place there are also obscure Voltzia-like leaves some-
what resembling those of the Prince Edward Island
specinlens.

If we connect the trunks, branches, leaves and fruits
above referred to, we can now extend the description given
by Weiss much beyond that given to his T. speciosum, and
should perhaps give a new name to the form from Prince
Edward Island, more especially as it differs slightly
both in markings and structure from that described by
Weiss.

TYLODENDRON BAINI, B.N.

Exterior of stem with elongated leaf-bases, truncate above,
obtusely pointed below. Pith-cylinder and ligneous surface
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with elongafe ridges pointed below and bifurcate above,
differing in size and form on branches of different sizes.
Branches or younâer stems with nodes bearing a
whorl of prominences projecting beyond the general sur-
face.

Stem consisting of a pith-cylinder somewhat Sternbergian
in structure, and formed of cellular tissue denser at the
surface and with traces of detached vascular bundles.
Woody cylinder with fibres having one row of pores
and frequent medullary rays of few rows of cells superim-
posed.

Foliage borne spirally on pinnate (?) branchlets. Leaves
elongate, oblong, acutely pointed, narrowed and decurrent
at base, with a midrib and two side nerves, possibly resin
ducts. Fruit borne laterally on the branches, and consist-
ing of four large seeds, rounded without, and wedge-shaped
within, so that in outline they have a semilunar form.
They seem to have been enclosed in an involucre.

Should it prove that the nodose and non-nodose stems are
specifically distinct, and that the leaves and fruit above
described belong to the latter, the description of the stem
will require a slight modification in that sense.

It would appear that in Tylodendron we have a gymno-
spermous type akin to the Taxine, and which was charac-
teristie of the Permian, apparently extending also into the
Triassic Period.

We may now turn to the consideration of what is known
of Paloozoic gymnosperms allied to the forms above
noticed, with the view of ascertaining their position in the
classification, and clearing up some doubtful points arising
from the fragmentary condition of our materials.

In the first part of the "Flore du Monde Primitif " (1820)
Sternberg desicribes and figures, under the names Flabellaria
borassifolia and *F. palmata, two groups of leaves from the
Coal Formation, both apparently referable to the species
now known as Cordaites borassifolia. Leaves of this kind
have since been foand very abundantly in the Carboniferous
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in different parts of the world. To separate these plants
fron others of different type, Tnger proposed the name of
Cordaites, in honour of Corda, who had for the first time
figured a somewhat perfect leafy branch (Beitrage 1845).
Corda's specimen showed something of the structure of the
stem which was described by him as having a ring of scalari-
form' vessels surrounding a cellular pith, having that trans-
versely marked surface known as Sternbergia, indicating
diaphragms or partitions within. This apparently simple
acrogenous structure induced both Unger and myself to re-
gard the plant as allied to Lycopods, and it was placed with
these in my Acadian Geology, and in my'paper on the
Fossil Plants of the Coal Formation of Nova Scotia.2 It
now appears, however, that Corda's figure must have repre.
sented only the inner ligneous zone, and this imper-
fectly.

The leaves in Sternberg's and Corda's specimens were
large, parallel-sided and pointed, with closely placed paral-
lel veins of two orders, and they were attached by - broad
base to the stem. The leaves showed bundles of fibres in the
veins and stomata in the epiderinàis.

Brongniart having the same objections with Unger to the
name of Flabellaria, but acting independently, in 1849 desig-
nated the leaves of Cordaites by tho name Pychnophyllum,
but was induced by their peculiar form and structure to in-
clude them in the Gymnosperms with the allied family of
Nggerathi, and near to the Cycads. 2  He compares the
leaves with those of Dammara and Pod'carpus among the
Conifers. Goldenberg and Weiss subsequently corroborated
Brongniart's view by the discovery of spikes of fructification
known as Antholites in association with Cordaites. Finally
Grand 'Eury discovered in the coal field of St. Etienne In
France, abundant and well preserved stems, leaves and
fruits which have enabled the French palàeo-botanists to re-
construct the whole plant and to discriminate several gen-
era and species, constituting a gymnospermous family

1 Journal of Geological So.iety.
2.Tableaux de Genres.
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which they designate Cordattee, and which they regard as
intermediate between Cycadee and Taxine.

As restored on the basis of the French specimens, the typ-
ical Cordaites are simple or branching arboreal plants with
broad parallel-veined, more or less pointed, leaves attached
by a wide base to the stem, and leaving simple transverse
scars when removed. They bear spikes of nutlets, or large,
naked seeds, each subtended by a bract, and which are
usually lateral, though sometimes terminal. The stem bas
a thick bark, composed of cellular tissue with bundles of
bast fibres, and the axis bas an outer cylinder of porous tis-
sue, in wedges, with medullary rays, and an inner cylinder
of the slit-pored or transversely barred tissue, which I have
in previous papers designated by the term pseudo-scalari-
form, to distinguish it from the true scalariform-tisiue, from
which it differs in ha*ving bars and pores only on two sides,,
and in the apparent pores being of the nature of transverse-
ly elongated dises. It is very common in palozoie gym-
nosperms and exists in modern cycads. The pith is cellu-
lar with denser tabulaeopposite thenodes of the stem giving
it the characters of the casts of pith known as S ternbergia or
Artisia.

Leaves of Cordaites, spikes of fructification known as
Antholites, now often called Cordaianthus, fruits of the kind
formerly known as Cardiocarpum, but now usually named
Cordaicarpum, occur somewhat plentifully from the Middle .
Erian to the Permian. If however, we are to regard, all the
Cardiocarpa as seeds of Cordaites, it seems remarkable that
the species of these fruits should be so numerous in compari-
son vith those of the leaves and stems. Inthe Middle Erian
of New -Brunswick, I have recognised five species of Cardio-
carpum, besides Antholites and Trigonacarpa, and in the Car.
boniferous of Nova Scotia, the disproportion, as compared
with stems and leaves, is stil! very great. This might per-
haps lead to the inference that many of the species of Cor-
daites belonged to the higher grounds, and that only water-
borne seeds found their way into the aqueous deposits. This
would also serve to account for the fact that while leaves of
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Cordaites are locally very abundant, they are not so gener-.
ally diffused geographically as the Sigillaria and Le-
pidodendra. The oldest species known to me is O. Robbii.
from the Midlle Erian of New Brunswick, where it occurs
with two species of Antholites-A. devonicus and A. floridus,
-perhaps its male and female flowers, and with the species
of Cardiocarpa already mentioned. I observe it has been
stated that O. Robbii bas been found in the Upper Silurian,
of Hainault.1 The latest species known in Acadia is
( . Simplex found in the Permian of Prince Edward Island
and also in the newer Coal formation' of Nova Scotia.
Antholites and Trigonocarpa are found in the same beds, but
no Cardiocarpa.

Stems of Cordaites showing structure have not yet been
certainly recognised in this country. This leads, however,
to the question whether such stems may not have been
referred to other plants. I may mention more particularly
those named Dadoxylon, (Araucarioxylon) and Sigil-
laria.

With a view of settling this question, I obtained through
the kindness of the eminent French paleobotanist, M.
Renault, specimens of the stems from St. Etienne referred
by him to Cordaites. These I found to be of two types which
may be distinguisbed as follows:-

(a) Silicified stem, associated with leaves of Cordaites
proper (C. borassifolia or allied). This has a large cellular
pith, which has, however, mostly disappeared, leaving a
hollow cylinder occupied with structureless silica and vege-
table debris. The pith bas been nearly an inch in diameter
and showed no distinct evidence of Sternbergia structure.
The woody cylinder surrounding the pith was less than a
quarter of an inch in thickness, and consisted of two layers.
The inner of no great thickness, shows pseudo-scalariform
tissue, while the outer layer, which is radially arranged, is
composed of porous woody tissue, the pores or discs being
sometimes in one row, and sometimes as many as three

1 Ward, Ter; of Palmo-Letany.



18 Canadian Record of Science.

rows, but not contiguous. There are medullary raya which
are numerous, simple and of few tiers of cells superimposed.
The cortical tissues have perished.

(b) The other stem is of smaller diameter with a strongly
marked Sternbergia ,pith, an inner layer of indistinct
pseudo-scala.riform or spiral tissue and an outer layer,
much thicker in proportion, and with wood-cells having
three rows of contiguous hexagonal areoles with central
slit pores. The medullary rays are simple. This second
stem is not distinguishable from Dadoxylon of the type of
D. Brandlingii or D. materiarium. The specimen itself
shows no evidence that it belongs to Cordaites.

Setting aside, as probably Coniferous, the second specimen
and assuming the stem (a) to be truly Cordaitean, it
accords with one of the species of Dadoxylon described by
me from the Erian offNew York, namely D. Clarkii, which
presents similar characters though with a somewhat thicker
woody cylinder.1 D. Clarkii was described as follows in
1882.

" The pith cylinder is large and shows ordinary cellular
tissue. The medullary sheath or inner fibrous layer consista
of pseudo-scalariform and reticulated fibres; but the most
remarkable feature of this wood is the structure of the
medullary rays, which are very frequent, but short and
simple, sometimes having as few as four celle superimposed.
This is a character not before observed in coniferous trees
of so great age, and allies this Middle Erian form with
some Carboniferous woods which have been suppcsed to be-
long to Cordaites or Sigillaria."

The resemblance of this peculiar stem to those of Cordaites
and Tylodendron, above referred to is obvious.

I have noted and illustrated by characteristie examples,
the fact that the erect ribbed trees found in the coal forma-
tion section at the South Joggins in Nova Scotia, often con-
tain the remains of their axis, either calcified and standing
orect within the tree, or fallen to the bottom in the form of
mineral charcoal. The examination of a large number of

1 Report on Erian Plants of Canada, Part II, 1882.
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such axes has led me to the conclusion that there are two
types of these erect trees, one with an axis of scalariform
tissue only,' though with the outer radiating cylinder
characteristic of Diploxylon, the other with a double axis
of pseudo-scalariform tissue internally, and discigerous or
multiporous tissue externally, of similar character to the
stems of Cordaiteo. Perhaps in accordance with this is the
fact which I have also illustrated, that some so called
SigillariS or Favularie of the type of S. Elegans, have some-
what broad parallel-veined leaves resembling those of Poa-
cordaites.2

As characteristic examples of these trunks,,l may refer
to two which I have described in the Journal of the Geo-
logical Society.

(a) SIGILLARIA (Diploxylon.)

The most characteristic example is a trunk rooted in an
under-clay in the Joggins section and existing as a sand
cast 12 feet in heiglit. This tree was discovered and care-
fully removed by Mr. Albert J. Hill, who found the interior
of the cast a calcified axis extending throughout its length
and showing well preserved structure. The structure is
described as follows:-

" The axis is about 6 centimetres in its greatest diameter,
and consists of a central pith cylinder and two concentric
coats of scalariform tissue. The pith cylinder is replaced
by sandstone, and . is about one centimetre in diameter.
The inner cylinder of scalariform tissue is perfectly contin-
uous, not radiated, and about one millimetre in thickness.
Its vessels are somewhat crushed, but have been of large
diamoter. Its outer surface, which readily separates from
that of the outer cylinder, is striated longitudinally. The
outer cylinder, which constitutes by much the largest
part of the whole, is also composed of scalariform tissue;

'Journal Geological Society of London.
2Acadian Geology.
'Journal Geological Society of London, Vol. xxxiii., 1877.
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but this is radially arranged, with the individual cells
quadrangular in cross-section. The cross-bars are similar
on all the sides, and usually simple and straight, but some-
times branching or slightly reticulated. The wall inter-
vening between the bars has extremely delicate longitudi-
nal waving lines of ligneous lining, in the manner first de-
.acribed by Williamson,' as occurring in the scalariforn tissue
of certain Lepidodendra. (Fig. 4.) À few small radiating
spaces, partially occupied with pyrites, obseurely represent
the medullary rays, which must have been very feebly
developed. The radiating bundles passing to the leaves run
nearly horizontally; but their structure is very imperfectly
preserved. The stem being old and probably long deprived
of its leaves, they may have been partially disorganized
before it was fossilized. The outer surface of the axis is
striated longitudinally; and in some places marked with
impressions of tortuous fibres, apparently those of the
inner bark. In the cross-section, where weathered, it shows
concentric rings ; but under the microscope these appear
rather as bands ôf compressed tissue- than as proper lines of
growth. They are about ·twenty in number. Though
apparently of very lax tissue, the wood ofthe outer cylinder
may, in consequence of the strengtb of the vertical rods and
transverse bars of ligneous lining, have been of considerable
firmness, which would indeed seem to have been implied in
the manner of its preservation within the hollow bark."

This stem is evidently that of a Sigillaria of the .Diploxylon
type, with a slender woody axis wholly of scalariform
tissue and a thick inner bark, probably mostly of cellular
tissue of a lax and easily decomposed character, but pro-
bably also with bundles of fibres. This was protected and
strengthened externally by an outer bark of sclerenchy-
matous cells, now converted into coal.

1 Monthly Microscopical Journal, August, 1860.



(b) SIQILLABIA (Favularia ?)

This example was furnished by another erect tree, about
a foot in diameter, and which I took down. with-care and
examined its contents. It was described. and figured in the
journal of the Geological Society of London.1 It presented
the following parts:-

(a.) A coaly outer bark, no doubt originally composed
of dense sclerenchyma.

(b.) A cylinder of sandstone, representing the inner bark
entirely removed by decay.

(c.) A ligneous axis composed of wood-cells, the inner
with two rows of contiguous bordered pores on±heir radial
surfaces, the outer with only one. The medullary rays
short, frequent, and of one row of celis or sometimes partly
with two rows. Diagonal bundles of pseudo-scalariform
tissue traversed this cylinder, no doubt leading to the
leaves.

(d.) An inner cylinder of pseudo-scalariform tissue
similar to that in the inner cylinder of the axis in Cordaites
and in Cycads.

(e.) A medulla or pith, consisting of a hollow cylinder of
cellular tissue sending off at intervals thin diaphragms
toward the interior, giving it a Sternbergia structure.

This type of Sigillarian stem is obviously of far higher
grade than the former, and would justify the inference that
it belonged to a gymnospermous plant. The structures ofthe
stem correspond with that of others in which the axis exists
only *as fragments in the base of the once hollow stump.
Some of these, however, conform to the type of multiporous
wood-cell seen in Poroxylon. If the foliage was like that
of Sigillaria elegans, and the spikes of fructification of the
nature of Antholithes, these parts might be referred to Cor-
daite, though the stem was ribbed in the manner of
&gillaria. I may add here that I have shown2 that some
&igillario of the Favularia type, divided at top into small

'Vols. xxvi. and xxvii., 1870 and 1871.
*Journa Geological Society, Vol. xxii., also A cadian Geology.
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branches without ribs and with leaf scars very different in
form from those of the trunk.

The question now arises whether these different trunks
can belong to one genus, or even to one family; whether,
in short, we may not have been confounding very different
types, of trees under the ,name of Sigillarie ? The first of
the above types, that of Diploxylon, corresponds with the
structure of undoubted &igillari, as illustrated by William-
son and other British paleobotanists, and conforms so
closely to that of Lepidodendron that we can scarcely doubt
the close affinity of this particular type with the Lycopo-
diaceous Acrogens.

On the other hand, so many of the erect ribbed trees at
the South Joggins have afforded tissues of a much higher

type that we cannot doubt the existence there of trees simi-
lar in external characters to the ordinary Sigillari, yet
with internal structureJ conforming rather to the type of
Cordaite. Iu these circumstances, while we must admit
the Gymnospermous affinities of the lattei- family, we must
wait for further information before being able to define its
precise relations to the SigillariS on the one hand, and the
Conifers on the other.

I have referred above to Sternbergia piths. These are
usually sandstone casts, but in some instances shreds of
the enveloping tissues remain. In a few instances the in-
ternal stiucture is preserved. Where the latter occurs it is
seen to be cellular, arranged in tubule in the manner
which I have explained as occurring in the young pith of
the Balsam Fir and in the stem of Cecropia peltata. Such
piths I have described as occurring in large and well pre-
served stems of Dadoxylon of different species from the
Middle Devonian to the Permian. The large size of the
pith would seem to indicate that the young branches were
very thick, in which case they could not have resembled
those of Walchia or Araucarites, which otherwise might be
supposed to represent the foliage of these trees, unless, in-
deed, there were thick branches bearing slender branchiets,
or unless, as Williamson has affirmed to have been the case
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in some other Coniferous trees, the pith increased in size
with the growth of the stem or branch. There are, how-
ever, Sternbergie which have not belonged to Dadoxylon.
I have figured1 specimens which show, attached'to them,
multiporous tissue like that of Poroxylon or Dictyoxylon.
Others are enveloped with scalariform tissue like that of
Lepidodendron or Lepidofloios. This fact was long ago ob-
served by Corda. Others show pseudo-scalariform and
discigerous tissue like those of Cordaites, or of the pec'uliar
type of supposed Sigillaroid trees above referred to. Thûs
it is apparent that the Sternbergia piths belonged to a num-
ber of trees ranging from Gymnosperms of high type to
Acrogens. I may remark here that the true Oalamodendra,
of which Calamites approximatus is a type, in so far as the
medullary cylinder is concerned, are really internal casts of
pith cavities, originally surrounded by a thick woody en-
velope showing psuedo-scalariform and discigerous tissue,
and, therefore, not very dissimilar from that of Cordaites.
Williamson has shown, however, that the medullary rays
and other structures were different, and the stems of
Calamodendra were jointed in relation to the support of
whorls of organs. If these Calamodendra were really
Acrogens allied to Calamites, they present the same curious
resemblance to Gymnosperms which we see in another form
in one of the types of Sigillaria, and warn us that the
structures of stems and the character of fructification may
not have been correlated in the Carboniferous in the same
manner as in modern stems.

Doubts of this kind are further justified by the considera-
tion of the stems known as Poroxylon, Medullosa, Cycadeo-
xylon, Colpoxylon, Lyginodendron, Kaloxylon and Reterangium,
several of which have recently been described in great
detail by Williamson and by lenault. These have a true
medulla, surrounded by a cylinder of discigerous or reticu-
lated tissue, arranged radially and traversed by medullary
rays. Such characteristico would well suit a gymnosper-
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mous standing, but, on the other hand, there are specimens
which, as Williamson has shown, unite such structures
with foliage referred to ferns of the genus Sphwnopteris.'
Williamson suggests that inasmuch as the living Stangeria
among the Cycads combines an exogenous stem with fern-
like leaves, the same may have been the case in the Carboni.
ferous. If so, the problem as to their position can be
determined in each case only by the discovery of their
fructification.

In Bertrand and Renault's recent elaborate memoir on
Poroxylon, these botanists have shown that this genus pos-
sesses an exogenous stein of some complexity. It has a
distinct pith, not Sternbergian, with gum canais, an inner
or centripetal layer at first in distinct bundles of scalari-
form and punetated fibres, a true radiating woody zone of
multiporous fibres, with numerous medullary rays, and a
cambium layer, two layers of inner bark, and an outer
suberous bark. The leaves are petiolate and simple, and
have a single vascular bundle at base, forking in the blade,
in the manner of Noeggerathia. From these and other
more minute characters in the distribution of the'tissues,
the authors conclude that Poroxylon may be placed between
the Dyploxyloid &gillario and the Cycads, as probably a
low Gymnospermous type. They refer to three species of
Poroxylon-P. Edvardsii, P. Boyseti and P. Stephanensis.

Medullosa of Cotta presents several thick woody cylinders
twisted together, and with detached star-shaped or radiat-
ing bundles of fibres in the pith. The woody tissue of
Medullosa is said to resemble that of Palæeoxylon, which is,
however, a subgenus of .Dadoxylon, and allied to the
Conifers.

Colpoxylon has a thin woody cylinder and much thicker
bark than the preceding, and simple bundles in the pith.

Cycadeoxylon has several concentric circles of fibrous
tissue, with cellular tissue between thcm, somewhat in the
manner of Gnetace, and with no fibrous bundles in the

'Transactions Royal Society.
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pith. My Dadoxylon annulatum shows structures approach-
ing to this last.

Renault has constituted a new genus (May, 1889) undér
the name Ptychoxylon, in which the wedges of the woody
cylinder extended inwards, and are then bent so as to simu-
late internal woody layers.

All these stems are regarded as probably gymnospermous,
and with the different types of Dadoxylon, the Cordaites and
Tylodendron, serve to give some account of the 'trees from
which the multiform nutlets and seeds of the Carboniferous
and Erian were derived.

The genus Næggerathia, like that of Flaellaria (Cor-
daites), dates from the time of Sternberg, and his N.foliosa
is the original type, to which, however, a Eomewhat miscel-
laneous group of species bas been added by subsequent
authors. Some of these, instead of the pinnate leaves of
the original species, have simple leaves spirally arranged
and decurrent on the stem. This is the case, for example,
with Nfiabellata of Lindley and Hutton, which, on this
and other grounds, has been placed with some other
species by Schimper 1 in a new genus Psygmophyllum, while
Saporta 2 places them in his genus Ginkgophyllum, suppos.
ing them to be akin to the modern Ginkgo or Salisburia.

These two types of NoggerathS agree with one another,
and differ from Cordaites in the flabellate form and forking
venation of the leaves. The nearest approach to the Cor-
daites is that of the leaf of IV. flabellata to that of C. patulus
Grand Eury.a Saporta states that the ordinary, Noeggera-
thi (N. foliosa) bear their fructification on the surface of
modified leaves, and he is inclined to place them near to the
Cycads. On the other hand, he regards the second type
(N. fiabellata, &c.) as more nearly allied to the taxine Coni-
fers, though their fructification is not certainly known.
Lacoe's specimen, now under consideratioù, would, how-

'Palontologie Vegetale.
2Evolution de Monde Vegetal.
'Saporta i. c.
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ever, go to show that a'plant with Noeggerathoid leaves
might have a- fructification similar to that of Cordaites.

It has further become a question with paleobotanists to
what extent some of the broad, flabellate and rounded leaves
referred to Cyclopteris and other genera of ferns, may belong
to gymnospermous plants of the nature of Noggerathia.
Of these leaves those already referred to of the genus Doler-
ophyllum seem certainly to be Gymnospermous. The pecu-
liar fan-shaped leaves described by Newberry under the
name Whittleseya,' and of which one species occurs in the
coal formation of Nova Scotia, belong apparently to the
same category. The singular unilateral leaves, or fronds,
of which my Nggerathia dispar from Nova Scotia was the
type, and which Fontaine has recently separated in his
genus Saportea,2 may also be gymnospermous. Less cer-
tain is the reference by S4-porta to this group of the genus
Cannophyllites of Brongniart, and of the large and beautiful
Erian and Lower Carboniferous fronds of my genus .ega-
lopteris.?

I have already referred to the numerous Gymnospermous
seeds known in the Palmozoic, and belonging to the genera
Trigonocarpum, Cardiocarpum, Rhabdocarpus, etc.

The structure of many of these has been illustrated by
Hooker, C. Brongniart, Williamson and myself, and they are
unquestionably allied to the seeds of (IycadeS and- Taxine.
When the vast abundance of these seeds on certain beds is
considered, and the fact that Schimper catalogues 67species,
while recent discoveries would nearly double that number,
it becomes evident that plants of this grade must have borne
a very important part in the palmozoic vegetation, and we
have reason to suspect that many stems and leaves now of
uncertain affinities will be found to have been of this class.

We may now tabulate as follows the principal Gymnos-
permous groups which may be represented in the Paleo-
zoic:-

1 Lesquereux " Coal Flora."
' 2 " Permian Flora."

3 " Evolution du Monde Vegetal.
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1. Sigillarix and Calamodendrem.
Favularia, (in part)?
Sigillaria proper, (in part)?
Calamodendron, (in part)?

2. Cycadex.
Rhiptozamites.1

3. NggerathiE.
Noggerathia.
Poroxylon.
Dolerophyllum.
Whittleseya.
Saportea.
Medullosa?
Colpoxylon?
Ptychoxylon.

4. Cordaitem.
Dictyocordaites.
Cordaites.
Dorycordaites.
Poacordaites.

5. Taxinew.
Psygmophyllum.
Baiera?1
Ginkgophyllum.
Tylodendron.
Walchia, Voltzia, etc.
Dadoxylon.

6. Coniferx.
It would thus appear:
1. That the nearest structural affinities of the Palmozoic

gymnosperms with the higher Cryptogams lead toward all
the groups of Acrogens, viz.: Sigillariæ, CalamiteS, Lepi-
dodendre and Ferns.

2. That the present dominant groups of Conifere proper
and CycadaceS are absent or slenderly represented in the
PalSozoic.

3. That the dominant PalSozoic families are the Nogge-
rathiS, Cordaite and TaxineS, and that these occupied
a prominent and important place, and culminated in the
Palmozoic and early Mesozoic periods.

' Permian of Russia, Schmalhausen.
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4. The two former families, did they now exist, would
supply connecting links between the ConiferS and Cycade,
and between the latter and the Acrogens.

ON AN EXPEDlTION DOWN THE BEGH-ULA OR
ANDERSON RIVER.

By Mn. R. MÂCFAFLNAN, Chief Factor, Hudson Bay Company.

INTRODUCTORY.

In 1857, Mr. MacFarlane narried out an exploratory
expedition from Fort Good Ilope on the Mackenzie River,
to the Anderson River, and down that river, returning by a
different route to Fort Good Hope. A report on this. ex-
pedition was made by him to the late Mr. James Anderson,
then in charge of Mackepzie River district, for the Hudson
Bay Company. This report was not written for publication,
but a copy of it was handed to me about a year ago by Mr.
J. Anderson, son of the late Chief Factor. As the report
contained much information respecting a region of which
scarcely anything is known, I applied to Mr. MacFarlane for
his permission to have itprinted. This permission Mr. Mac-
Farlane kindly accorded, and the narrative is here given as
written by him in the year of the exploration, with the
omission merely of some portions of the original, bearing
upon the fur trade and business of the Company.

Mr. MacFarlane's services to science in the extreme
northern portions of the continent are well known, and his
report of his journey to the Anderson River, gives further
evidences of close and accurate observation, which would be
creditable as the result of an expedition undertaken for
scientific purposes, instead of primarily in the interests of
the fur trade.

The region traversed lies to the east of the Mackenzie
and to the north of Great Bear Lake, within the Arctie circle.
A short notice of the Anderson or Begh-ula river is to be
fpund in Sir J. Richardson's Journal of a Boat Voyage (Vol.
I., p. 265), and a brief description of the country in its
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vicinity is given by Abbé Petitot, in the Bulletin d la
Société de Géographie, (Vol. X., p. 173). Themap accom-
panying the article of Abbé Petitot, is the best available'of
the region in question and may be consulted in following
Mr. MacFarlane's route. His course was northward and
eastward from Fort Good Hope to the Lockhart River,
thence down that river and the Anderson (of which it is a
tributary), nearly to the Arctic coast, where he was turned
back by the Eskimo. He then returned sôuthward by land,
and after examining an additional portion of the Anderson,
above the mouth of the Lockhart, together with another
tributary named the Ross, he struck across 'i' a westward
direction to the Peau de Lièvre or Hare-skin River by
which he returned to Fort Good Hope.

Mr. MacFarlane has also furnished me with an additional
short general description of the Barren Grounds, to the east
of the Anderson River, between that river and Franklin
Bay, crossed by him four times in 1862 to 1865 for the
purpose of collecting birds, eggs, etc., for the Smithsonian
Institution.

Some fossile collected by Mr. MacFarlane in the course of
these expeditions are described by Meek in his paper, pub-
lished in the Transactions of the Chicago Academy of Science,
(Vol. I., p. 75'. These are referred to in my Notes to
Accompany a G6ological .Afap of the Northern Portion of the
Dominion of Cana la; (Annual Report Geol. Surv. Can., 1886.,
p. 30R,) but Mr. .4acFarlane's valuable observations were
not then availabl, for reference in connection with the
compilation of the map. It would now appear from them,
that between the Maciimie River and Franklin Bay, the
Devonian and probably also the Cretaceous rocks, came
further south than was supposed, covering a portion of the
region coloured as Archoean on the map.

GEoRGE'M. DAwsoN.,

On the afternoon of June 4th, 1857, accompanied by Jerome
St. George, dit Laporte, and four Indians, I started from Fort
Good Hope for Canoe Lake' carrying with us such further
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necessaries as were required, and we reached that place
about noon of he 8th.

In proceeding thither we pursued a northerly course, and
on the 5th came to a lake called "Loon Lake," along which
we continued, camping that night at its northern end. It
is about twelvo miles in length, with a breadth of from two
to five miles. On the 6th we encampedon the west side of a
larger lake, and next day crossed a smaller and halted at
the southern end of another, in size equal to " Loon Lake," to
which I gave the name of Chief Trader Murray. These
lakes, together with a chain of from forty to fifty small
ponds or sheets of water, varying in extent from one-eighth
to two miles, lie in a flat or valley formùed by two ridges of.
rising ground running parallel with each other, and extend-
ing on the southward from within a short distance of the
Mackenzie (the country thence being undulating) to Mur-
ray Lake, where they subside into a series of- gentle hills
or eminences, to Canoe Lake. The country appeared to be
well timbered in every direction with pines, juniper, se ve~i'l
species of willow, and a few small groves of poplar and
birch. Marshy plains and swamps occurred at iftervals,
and the soil, where not composed of moss or vegetable
mould, consisted of a thin layer of dark loam, with a
whitish clay or reddish sand underneath. Ice was still as
firm as ever on the larger lakes, and wild fowl were exceed-
ingly numerous wherever water appeared. On the west side
of " Lac Rory " (where we camped June 6) several fossils
similar to those found in the limestone forming the Ram-
prts on the Mackenzie [Devonian] were picked up. The
beach was shingly and no rock in sitû could be discovered in
that quarter.

Canoe Lake is larger than any of the above and is of a
triangular form, with high banks and hilly ground toler.
ably wooded in its vicinity. At its northeast end we found
the Iroquois, who had the canoes and everything in excel-
lent order. Finding that the river issuing from the lake
was too insignificant to admit of being navigated by canoes
even of the smallest size, I determined on making a portage



An Expedition down the Begh-ula. 31

to a part of it lower down, where the Indians informed us
it was sufficiently deep. Till noon of the 9th was accord-
ingly spent in doing so, and during the remaid.er of that
day and till the afternoon of the next: we toiled ina river from
one to ten yards wide, extremely tortuous in its course, with
the navigation impeded by immense quantities of drift-
wood. We had considerable difficulty in getting on. The
wood had to be cut and afterwards removed before we
could proceed. On the afternoon of the 10th it was found
utterly impracticable to make any further progress. The
drift-wood was in such large piles as would occupy more
time for its removal than we could spare. Another portage
was therefore decided on. Several Indians wio had joined
us on our route hither were sent on ahead, with all the
'pieces,' to the junction of this river (called the Iroquois
after my steersman) with that coming from a lake known
as the "La Porte," and lying three days' march to the
north-east of Good Hope, and we made a portage of six
miles *ith the canoes to a part of the Iroquois, on which
we launched them. Finding it deeper and clearer of drift-
wood we reached its mouth early next day. The Iroquois
flows through a flat plain, bounded on both sides by two
ridges of ground composed of sand and fragmentary rock,
and well covered with pine and willow. The driftwood on
this river is doubtless the accumulation of many years. Its
course is so very tortuous that any floating wood easily gets
jammed 'between the growing trees on both banks, and
thus forms into large piles, so that very little of it ever
reaches its mouth.
. Halting for an hour, we,then embarked the 'pieces' and
commenced the descent of Lockhart River (I have named
it after a friend and brother officer), finding it much
broader and deeper than the Iroqhois and the adjacent
country better timbered. The river varies in breadth from 50
to 300 yards, the greater breadth occurring near its mouth,
where it receives the waters of three small rivers, two
of them coming from the westward and the third from
the east. A strong head wind greatly retarded us in
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descending it. This was, however, effected by noon of the
13th, when the Begh-ula River was reached.

The formation of the banks of the Lockhart for some
distance after we fell upon it, consisted of a bituminous coal,.
resting on a bed of limestone, with an upper layer of veget-
able mould covering a bed'of from two to ten feet of clay,
underneath which the carboniferous stratum appeared.
Lower down, the formation was perceived to be stratified
shale and the beàch sandy, and near its debouchement the
banks were composed of a dark blue and gravel-mixed elay.
The banks were bigh and sloping and in parts steep; a few
small islands and sandy battures occurred, and the current
was smooth and swift, broken only by a few shallows which
form rapids at a lower stage of the water.

Rabbits were in great numbers, as well as geese, ducks
and swans. Two ont of; seven black bears were shot, six
reindeer fired at and missed, and an otter, a beaver, a
mink and two wolves were seen. The surrounding country
is doubtless a fine tract for fur-bearing animals, and I be-
lieve but little hunted owing to its distance from Good
Hope, the Hare Indian country being situated more to the
southward. The Iockhart is said to be navigable from its
source and only broken by a few not very formidable rapfds
in its upper portion.

The Begh-ula, or Anderson River, was found to be
drifting thick and the beach lined with ice. Perceiving a
fire on the opposite side of the river, we crossed over with
much difficulty and there found an.assemblage of some fifteen
or eigbteen Indians, mostly Bâtard Loucheux belonging to
Fort Good Hope. From these we ascertained that the river
had only broken up the previous day. I therefore got up
my tent, the pickets of which could not be driven home, and
employed the remainder of the 13th in engaging some
Indians required to make up our complement, as well as in
making other necessary arrangements.

It was a party of these Indians who paid a visit to the
Esquimaux of this river in April last. They informed us,
that on that occasion they had a rather narrow escape with



An Expedition down the Begh-ula. 33,
their lives from a large party of western Esquimaux who
had come there for the purpose of trade, and it was only
through the interposition of the former, whom-they found
very friendly, that they' were permitted to return. On
coming to a halt shortly after parting with the Esquimaux
the Indians discovered that one of their number was miss-
ing, who, strange to say, had not since been heard of. But
more of him anon.

On the 14th June we embarked on Anderson River in two
canoes, our party numbering ten in all. The general appear-
ance of the country, to the lodges of the Upper Esquimaux,
which were reached about noon of the 15th, differed materi-
ally from that previously passed. The banks of-the river were
higher and of a more hilly character, and had a considërable
sloping tendency upward, the summits of these hills occa-
sionally presenting a smooth rounded surface covered with
mioss and. dwarf willow, and the siopes with timber of a
iedium size. In some parts also, on the east side, the sum-

mite were perfectly flat, with a few clumps of tait willow.
The banks on the left generally consisted of a succession of
small hills, intersected by several valleys, through which
small streams made their way. The course of the river was
pretty direct, chiefiy in a northerly direction. Its breadth
varied from 500 to 1500 yards, with abundance of water for
loaded craft. Very few sandy battures or islands occurred.

Some time before reaching the Esquimaux lodges,, we
were joined at intervals by fifteen of these people, who had
been employed hunting reindeer on the slopes and summits
of the river banks. -They rarely hunt at any distance be-
yond, probably from fear of being attacked by hostile
Indians. When an Esquimaux succeeds in killing a deer,
he drags the animal as it falls to the water's edge, into
which it is plunged. The hunter then inserts an arrow into
the carcass, so tbat on its floating past the lodges it may
be taken possession of for the benefit of the party by whom
it has been killed.

On landing at the chief's encampment I immediately
marked out a line on the. beach, and directed my interpreter
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to inform him that if the Esquimaux, in accordance with
messages previously sent through Indians, wished to open
up and maintain a friendly intercourse with us, it would be
expected of them to respect such arrangements as we should
deem necessary for that purpose, one of which consisted in
not attempting to cross the'said line. To this they at once
agreed and accordingly ranged themselves beyond it. A
small present of tobacco, a commodity of which they
seemed inordinately fond, having been made to each person
assembled, the objects of the expedition were thon entered
into and discussed at great length, evidently to the satisfac-
tion of the Esquimaux, who expressed much pleasure at our
visit to their lands. They regretted not having been
apprized of our visit at an early period of last season so as
to have had a large collection of furs against our arrivai,
but promised faithfully ito exert themselves during the
ensuing wintér. They also informed us that they have two
sources of trade-the first with their brethren to the west-
ward, and the other with some Indians whom they were
occasionally in the habit of meeting on their hunting excur-
sions up the river, and that the remuneration received for
their furs was too trifling to stimulate exertion among them,
although foxes were in great numbers on their lands.

The Esquimaux of Anderson River are certainly fine
specimens of the race-tall and well formed, active in their
movements, lively in their conversation, good-humored,
with smiling open countenances, and affable, though, it
must be confessed, rather troublesome in their deportment.
Their clothing consisted of trowsers of deerskin, with the
hair side next the body, shirts of the same material, and an
outer shirt or coat, with the hair outside, having a hood,
fringed with the fur of the wolf or wolverine attached; boots
or shoes of sealskin, water-tight and neatly made. The
crowns of their heads were closely cropped, and the front
hair in a line with the forehead. A few of them also
sported tolerable mustaches and imperials. The dress of
the women differed only in being ornamented with beads,
and in their having a short tail appending to the hind part
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of their shirt or coat, which was tied in front. The lofty
tdp and side hair knots, so fashionable among the Esqui-
maux of the Mackenzie and Cape Bathurst, prevailed here,
and in my opinion did not at all tend to improve their
appearance. The women are decidedly better looking and
cleaner in their habits and persons, so far as I had an oppor-
tnnity of judging, than the generality of Indian women in
the North. Their cheeks were red and rosy, the expression
of the face always amiable, and their behaviour in perfect
accordance with the latter quality. The kayaks and
oomiaks are precisely similar to those in use among other
tri' s of Esquimaux, and their arms comprised a bow and
quiver of arrows-iron, boue and ivory pinté-a spear, a
long and short knife, and a long prong which they use in
darting at wild fowl. There were eight lodges at this place.
The covering consisted of half-dressed sealskins mounted
on poles placed upright in a slanting position, the interior
being covered with deerskins and robes for sleeping. The
kettIes we saw were of sheet iron and copper, the former
large and the latter of various.sizes, and had evidently been
traded from our Indians. The knives were mostly of Eng-
lish manufacture, but the larger beads were different from
those used for the trade of the l R " District. The chief
"Pabina " had a common gun and horn with some powder
and ball, which he told us he had received from one of the
Good Hope Indians who. visited the Esquimaux last spring.
The gun was marked "IBarnett, 1854."

Finding the Esquimaux so very friendly, I somewhat
relaxed my demeanour towards them, and accordingly per-
mitted several of them to cross the barrier referred to, at
the same time directing the crews to prevent, any attempts
at pilfering; they' however presumed on- this occasion,
doubtless encouraged to do so by the fear which the Indians
evidently had of them, and which from their natural acute-
ness they clearly perceived. One of the'n (a Coast Esqui-
maux) went so far as to steal a silver fox which I had'shortly
before traded from him, I was at the time occupied in talking
to the chief at some distance from the canoes, but on being

35.
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made aware of the theft, immediately made up to the fellow,
wrenched the ,skin out of his hand and warned them all
not'to attempt anything of the kind again. This fellow
helped himself to the fox in presence of the Indians, not
one of whom attempted to prevent him, I could already see
that the Esquimaux looked upon them with contempt,
invariably addressing them as "lnonga," which, in their
language, signifies " spittle." Even Laporte was favored
with this mark of their esteem.

On making enquiries of them regarding Captain McClure's
despatches, I could obtain no satisfaction; they all denied
having seen or heard of any such having been delivered to
the Esquimaux, but from the change which the counten-
ances of several of them underwent during the examination,
and other causes, I had every reason to suspect that they
knew something about them. These Esquimaux are exceed-
ingly fond of written or 'printed paper, and it bas been no
uncommon thing with the Indians to exchange their debt
bills with them for arrows, &c. It may therefore readily
be presumed that McClure's despatches have been cut up,
and may thus be, in minute portions, in possession of a
great number of Esquimaux.' From the inability of
Laporte on this and every subsequent occasion to make
himself thoroughly understood by the Indians who acted as
Esquimaux interpreters, I could not ascertain the origin of
this fondness for written paper, or whether they attributed
any medicinal or other virtue in its possession.

After a stay of some bours, we again started, embarking
the chief in Laporte's canoe so as to facilitate our inter-
course with the Esquimaux lower down. Most of his men
also wished to accompauy us, but as they would have
proved a source of much annoyance, I peremptorily ordered
them to return. Two Coast Esquimaux were allowed to
follow. Until we camped at half-past 10 p.m., we saw
several small parties from whom we traded a few fox skins;
the women put off to us in their boats, and on receiving the

'aA a unt of the discovery of MClure's despatches in 1s62, will be found inHargra's9 "Red River," pubiished in 1871.
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customary present of tobacco. thanked us and immediately
returned, as did also the men, with a few exceptions. These
were not permitted to encamp with us, but camped on the
opposite side of the river, where they sat up ýtill next
morning.

Our encampment lay at the foot of a high hill, moss
covered and entirely destitute of wood, its face steep and
intersected by small clefts or hollows. These hills occasion-
ally form bends of the river. The banks on the left were,
as usual, rather better timbered, the breadth of the river
more uniform, the current smoother, and the beach sandy,
stony and muddy at intervals. The country was almost
entirely covered with snow, and the shores thickly lined-
with ice, the latter clearly proving that the river had broken
up but very recently.

Resuming our course early next morning (16th June) we
put ashore at 11 a.m., at a large encampment of Esquimaux
under "Dowlas," the head chief of this river (they are
governed by two chiefs), who received us very kindly; his
conduct then and afterwards was in perfect keeping with
this reception. This fine old man labored under an affection
of the thorax, which prevented him from making himself
heard at any distance; he appeared, however, to possess
considerable influence over his people, and we had therefore
little or no trouble while we remained at his place. I was
here informed that with the exception of a few lodges about
two miles below, no more Esquimaux would be seen until
we got near the coast, which was still at some distance;
and that these Esquimaux were not, in the words of the
chief, "too good." Understanding from my interpreters
that they were Anderson River Esquimaux and under the
command of Dowlas, and also that they had some furs in
their possession, I saw no reason to prevent us from going
not only down to them, but as instructed, to the mouth of
the river, especially as he volunteered to«accompany us for
the purpose of exercising his authority in our favor. On
the contrary, from their being of Dowlas' party, I expected



38 Canadian Record of Science.

to find them as easy to deal with as the othera, and therefore
docided on proceeding.

The lodges (5) above alluded to were reached about 1 p.m.
We halted for dinner, and here, as wherever we landed, we
were treated to several. dances performed to a low mono-
tonous song chanted by the women. The utmost harmony
existed among this interesting people, who appeared to feèl
much affection for their children. We saw very few old
people and they seemed to be well .taken care of. The
married women are all very slightly tatooed, and the men
wore the usual mouth ornaments. The oomiaks are taken
up the river by means of a line made of walrus hide, hauled

'by three or four women and as many dcigs. We met several
boats thus hauled en route for above. A large Inconnue
(Salmo Mackensii) and white-fish, both of excellent quality,
were here traded. The first-named fish, together with carp,
loche, herring, jack, blue, and white-fish abound in this
river. The Esquimaux use nets made of deer sinews for
taking them. Small herds of reindeer were seen browsing
on both banks and venison was everywhere in great abund-
ance, in fact, deer were to be bad when required.

After leaving last night's encampment, we found the
country barer as ire advanced and but thinly wooded,
willow being more abundant than pine. Two great bends
occurred, across which the Esquimaux make a portage
when ascending the river. In one spot we observed a bed
of shale similar to, but more friable, than that on Lockhart
River. From that time until 9 p.m., when it was found
necessary to abandon the canoes, the river gradually in-
creased in breadth with longer reaches and a slow current.
The immediate banks were at intervals low and muddy, and
extended for some distance in au undulating plain to the
base of the hilly ground which now ran parallel with the
river. Wood at first appeared in clumps, but the country
latterly was quite barren, the ground was covered with
snow, the weather cold, and not a stick of drift-wood to be
seen.

About 8 o'clock we arrived at nine lodges on the right
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-bank of the river (ail the lodges passed were on that side)
where I was surprised to find only two men with the women
and children, of whom there were 35. They informed us that
the others had not yet returned from hunting, andt hat they
had no furs to traie. Embarking under sail, the win'd
being fair, we were very shortly overtaken by 15 kayaks, to
the occupants of which the usual presents were made, but
without eliciting any thanks. ' The dress of theie mon was
observed to differ from the others in being ornamented with
beads, and in most of their coats being made of the skin of
the wild goat or sheep, animals only to be had in the
vicinity of the Rocky Mountains. I supposed that they
had received them from the western Esquimaux, and
although i noticed that their manner and the expression of
their ciuntenances (which was fierce) were anything but
preprbsessing, it never occurred to me that they were fromi
the vicinity of Mackenzie River, as I had no idea of
encountering any of that tribe at this period of the season.

Continuing on we passed another group of lodges, from
which upwards of 20 men~ put off te us, but no women.
Finding them very troublesome and in our way, the wind
having changed right ahead, I peremptorily ordered them
back, and as they would not return I stopped the canoes
and caused the crews to present their guns at them (this
was the first occasion we had to show our arms), which had
the effect of making them keep a little behind; but they
porsisted in following, and while we were occupied in deal-
ing with another party who met us, those behind came up
and joining the last they surrouc.ded both canoes, laying
hold of Liporte's,- evidently with the intention of dragging
it on shore, a proceeding which, after much trouble, aided
by the chiefs, we succeeded in preventing. We were con-
stantly joined by new grrivals, who were shouting at a
great rate and making much noise, and I now saw that
owing to the interpreters not having thoroúghly understood
what Dowlas told them regarding these Esquimaux, whom'
we had no doubt were from the westward, we had got
into a dilemma from which retreat with the canoes was
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impossible and that there was at least as much risk in.
attempting to return as in proceeding. agreeably to my
instructions.' Ifully expected to encamp that night on the
shores of the Arctic Sea, and should certainly have done so
but for the reasons which will after appear.

Determined to go forward at all hazards, especially as from
the banks of the river here being muddy and nearly level

- with the water, covered with ice and no drift-wood-in short,
utterly unfit for any defensive purposes, I could not land,
and well knowing that the Esquimaux would never resort
to extreme measures while we kept on the water, so long
as we did not allow them to lay hold of our canoes. With
my own canoe we always made our -way; not so, however,
with Laporte's, despite order after order given him to keep
them off he would or could not, and it was therefore neces-
sary for us to protect him in addition to opening up a road
through the kayaks before us. Guns were again presented,
which had now the effect of'making the Esquimaux, if any-
thing, more troublesome than before. Seven guns were
held up to intimate to us that they were as well armed as
ourselves, and such of them as.had none dipped their bows
in the wàter and arranged their arrows before them. These
appearances, though certainly indicating hostile intentions,
were, I suspected, made at present with the view of adding
to the fears of the Indians, and they had the desired effect.
The latter now became anxious to be put ashore so as to
return overland, of course leaving everything. This I could
not agree to, and therefore continued on.

About 9 p.m. we arrived opposite to a large encamp-
ment, from which some thirty or forty canoes were seen
putting off, which caused the others to close around us,
and thereby almost drove us on shore. Extricating our-
selves with much difficulty we mapaged to go on a little
further« and were about twenty yards from the left bank
when the new arrivals approached, seeing whom, six of
the Indians suddenly got out of the canoes and made for
land on a batture which extended for some distance from
the shore. The Iroquois and I immediatoly jumped out,
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dragged the canoe to land, and witli some trouble I suc-
ceeded in making the Indians turn back. They were ordered
to re-embark, but refused. Seeing that they would not, 1
ranged them in a line along the beach with their guns pre,
sented, so as to prevent the Esquimaux from landing. The
beach at this place was low and fiat, the mud knee deep, ice
in large sheots, with snow and water immediately in the
back ground, not a stick of drift-wood and the position
perfectly*untenable. The Indians were clamouring t6 be
off, some of them who had been at Peel River recognized
many of the Esquimaux as recent frequenters of that post,
and "Brulez'' also informed me that he had seen the gun
and horn of the missing Indian with one of the Esquimaux.

Finding that with these crews I should never be able to
get back with the canoes, even if they had agreed to
remain, I at length very reluctantly consented to- accomp-
any them, and we accordingly set out with all the property,
leaving behind only what was too cumbrous to be carried,
viz., our stock of dried meat and pemican (5 pieces), track-
ing line, kettle, tent, oil-cloth, a tin pan, &c. .It is but
just to state that throughout, the Iroquois and " Crashey "
the Esquimaux interpreter, were the only two who duly
supported me. Had the conduct of the others, from the first,
been equally satisfactory, it is my firm belief that we could
have passed on and-returned despite of the Esquimaux, not-
withstanding their notoriously bad character and that they
were well armed with guns and other weapons. Their chief
object was to get possession of our guns and stock of
ammunition which,'added to their own, would have made
them rather formidable in the event of an encounter with
the Peel River brigade. While occupied in giving ont
the tobacco, ammunition and other trading goods, a number
of Esquimaux had landed above and below where we were;
those in front of us were prevented fiom landing by the
Iroquois and interpreter.; The whole proceedings, after I
decided on saving the ammunition, &c., occupied but a
few minutes, and it was only on consenting to abandon the.
canoes that I could at all prevail on the Indians to remain.
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The chiefs were, if possible, in greater fear than the Indians.
The Esquimaux paid not thb'slightest attention to what they
said. I had ascertained when too late that they were not of
their'tribe, but'from the westward, being some of the same
Esquimaux who wished ,to pillage the Indians last spring.
The chiefs wished to accompany us, but I left them with the
canoes, telling them that these would yet be demanded at
their hands. Théir reply was a strong regret at what bad
occurred and that they had done all in their power to pre-
vent it. It was plain enough to be seen that the party of
western Esquimaux whom the " Good Hope " Indians saw
last spring, apprized of our intended visit, had returned to
their camps and afterwards, with their femilies and some
others, came across land from the westward via Esquimaux
Lake, and had accordingly prepared to intercept us. The
chiefs informed me that this lake only existed as an inlet of
the sea. We were also tolq that a number of the above
people usually pass the winter with the Anderson River
Esquimaux.

In emergencies of this kind, Indians-, or at least those of
the Hare tribe, who are the most peaceable in the courtry,
are not to be depended upon. One shot fired while we were
on the water would have been followed by the sacrifice of
the whole party, and on land, excepting the position was
really good, they would all have deserted after the first round
even if they could have been brought to fire. The crews
were good enough while we had to deal with the Esquimaux
of Anderson River, who were merely troublesome and
somewhat addicted to pilfering; and, as to those lower
down, I was loath to resort to extreme measures, as in any
event it was impossible to bring back the canoes, and such
a proceeding would certainly have been attended with very
bad results. It would have put an end to all future prospects
of trade, and they are good with the Esquimaux, not only
of this river, but with those alohg the coast, east and west
of Liverpool Bay. I therefore conceived it best to act as I
did, especially as I could not persuade the Indians to re-
mpin with me.
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After being compelled to abandon the canoes, we pursued
a course to the westward of the-river and at a distance of
several miles, so as to avoid the. bends in its course as well
as any Esquimaux, against whom the Indians now tlireatened
the direst revenge ! The country extended in a flat plain or
morass covered with slush and water, to the foot of a chain
of undulating hills, aloig which a small deep river flowed.
On ascending the summit of the highest bill we had a view
to seaward. The outline of the coast was distinctly seen
and beyond it what appeared to us to be the sea, of course,
entirely covered with ice. The country before us consisted
of a series of undulations interspersed with plains of some
extent and several small sheets of water.

Continuing on until 6 a.m. of.the 17th June, we encamped,
finding the country as before described and destitute of
timber, a few small clumps of dwarf willow occurring at long
intervals. With much difficulty, a few small half dry pine,
sticks about an inch in diameter were collected, a fire was
made and part of a deer, which one of the Indians killed,
cooked. Next day, or rather that afternoon, we resumed our
course through a country similar in appearance, having a low
chain of hills or ridges running in a parallel direction to
the right of us. Towards midnight stunted trees became
frequent along the banks of several small streams which
were passed, in the valleys formed between the hills ob-
served in our descent of the river. The snow was very
deep in the valleys, and altogether the walking was dread-
fully bad.

From.this until the 24th of June, when we reached the
Indian encampment at the mouth of Lockhart River, the
country was more hilly and botter wooded, intersected by
numerous small and two middling sized. streams having
their rise in. the south-west. Thé Anderson also receives
the waters of a large lake lying in the Barren Grounds
on the left. Reindeer were pretty numerous and as many
were shot as we required. Traces of moose were seen
for three days below the said encampment. There are
no musk oxen to be found on the west side of the Ander-
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son. These animals are however pi etty numerous in the
country to the eastward which is said to be hilly and
destitute of wood. A few small lakes were passed on our
route. The composition of the hills, when exposed, was of a
reddish clay mixed with sand and small stones. Our course
latterly lay along the beach where the walking was rather
better, and on the 22nd we met six Esqoimaux who had
been hunting higher up. They expressed much regret on
learning what had occurred below, but trusted that it would
not be attributed to their tribe which, they stated, had nothing
in common with the others.

On reaching the encampment I procured a small Indian
canoe, an old ricketty affair, but the only one to be had,
with which I determined on .examining the upper part of
the river (Anderson). With this view, as I could not take
them with me. I paid off most of the party, who proceeded
overland to Good Hope, 9nd by whom I forwarded the
trE.ding goods and furs. On the 25th I set out accompanied
by the Iroquois, Laporte and two Indians. One of the party
steered the canoe, the others tracking in their turn, but
always walked along the shore as the canoe was too small to
carry them. On the 29th, Laporte and one of the Indians
were sent home as I found that I could as well get on with-
out them, and the remainder of the voyage was performed

s by the Iroquois and Brulez.
After leaving, we found that the river trended to the east-

ward, the banks were well wooded, low, and composed of
clay and alluvial mud, the current smooth, and the river
deep but not so broad as below. The country also differed in
appearance. On the 27th we encamped above a shallow
part of the river which the Indians dam up with willow, &c.,
in the fall of the year when the water is low, and by this
means take immense numbers of inconnues, white, jack and
other fish. The banks on the left (E.) at this place are com-
posed of a blue slaty mari and stone probably resting on a
bed of limestone. About noon of the 28th we encountered
the first rapids, three in number and small. We had however
te make a portage. Several more rapids were thus met and
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passed the same day. On the 28th another succession of
more formidable rapids flowing over a rocky bottom were
met, and next day we encountered several more, and at one
part also, where the banks were high and perpendicular, a
portage was rendered necessary. The breadth of the river
in the intervals between each succession of rapids varied
from a fifth to half a mile, but contracted considerably
where these rapids occurred, in some instances being less than
100 yards. The banks were now high and tolerably wooded,
and the country had a flat appearance, occasionally
diversified by low ridges of rising ground. The rapids
generally occurred where the course of the river assumed a
south-westerly tendency. Ice was still in large quantities
along the beach, rendering the tracking anything but good.
Our canoe also delayed us very much, it being so frail and
leaky as to require repaire several times a day.

In general, the banks of the river, where no rapide
occurred, were composed of clay mixed with sand and frag.
mentary ioek; but along and in the vicinity of rapids the
formation was limestone containing fossils, frequently rest-
ing on a bed of harder rock, and often overlaid by a stratum
of blue slaty-marl or clay-slate and a species of pudding-stone
or soft sandstone. A few boulders were also passed as well
as a small sulphur spring.

On the lst July we encamped at the foot of a long
succession of rapids, being the first seen since the afternoon
of the preceding day, where we shot a moose-deer. A
portage of twomilès was made next morning and the mouth
of a small river coming from the south-east passed. Late in
the evening we encamped at the foot of a defile of high per-
pendicular rocks through which the water flows with great
velocity, forming numerous rapids, some of them rather
formidable. The river here is about 30 yards wide. A
portage of six miles had therefore to be made the following
morning (the 3rd). I have called this defile the Lower
Ramparts on account of its resemblance to the Ramparts
near Good Hope on the Mackenzie. Shortly afterwards we



Canadian Record of Science.

ascended a small rapid andsmade another portage, above
which we began to perceive indications of coal along the
beach. The banks were here of a dark blue clay in which
thin seams of coal were observed. A number of boulders
similar in size to mill stones, but rounded on one side
were also met with. They had evidently tumbled from the
left bank, higher up, where the formation was clay and
gravel mixed with like stones. Continuing on, our course
being more southerly than before, we passed another sul-
phur spring flowing at the base of a rock, and encamped a
short distance above the mouth of a river having its rise in
the south-west, which will be described hereafter, and to
which I gave the name of Chief Trader Boss. The breadth
of the Anderson was now from 50 to 400 yards, and we had
many narrow escapes in the smaller rapids which wyere
mostly ascended with the line. The canoe had also become
so very leaky that it was only by constant baling and fre-
quent repairs that we could at all get forward.

Resuming our course next day (July 4th) by making
a series of portages equal to two miles, we then had some
fine water until the afternoon, when we encountered
another defile of rocks similar to, but lower than, that
lately passed. Several long portages had to be made, but
not before our canoe had become nearly useless. It was so
very frail and leaky that it was impossible to proceed
farther up -the Anderson, it being rapid to its source.
Another such day as the last would have completely flnished
our canoe. The Indian Brulez informed me that the
Ross River had its rise in a " Great Fish Lake" lying to the
eastward of the La Porte, and that it flowed through a
chain of smaller lakes, and was broken but by a few
rapids. I therefore decided on proceeding by that route,
in order to examine the adjacent country, and be able to re-
port on any advantages that it might possess over the
others, as a means of communication with the Anderson.
Before leaving the latter, however, the Indian and I set ont
next day to examine a portion of it beyond oui encamp-
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ment, which we did for several miles, finding the river
narrow and very rapid. We also perceived that it assumed
a south-easterly course, which he informed me it maintained
until near its head. He also stated that the distanc'thithèr;
overland was about three days' march. I conceived also
that I was now on the nearest point of the river to Good.
Hope. A lop-stick marked with a cross was made, and we
returned to the camp, where we found that the Iroquois had
patched up the canoe. We then dined and retraced our
steps to Ross River, which was reached and ascended for
several miles. A few small rapids were passed near its.
mouth, but there was abundance of water higher up-
breadth from twenty to fifty yards, with a smooth current,
the banks high, sloping and partially timbered.

The country along the -Anderson was latterly very
well wooded, and some goodly pines were seen. We also
saw several rafts which had been used by Indians in cross-
ing last spring, but no Indians were met with. This
quarter is seldom hunted by them, their wintering grounds
being situated more to the westward. The tract of country
embraced by a line drawn west from the borders of the
woods on the Anderson to the Mackenzie, southward to the
Peau de Lièvre River at Good Hope, is very well tim-
bered, and doubtless rich in martens and other fur-bearing
animals, as weh as rabbits and moose, and reindeer in their
season-and this tract is but partially hunted by the
Loucheux and Hare Indians.

The Lower Ramparts are composed of a hard, compact
limestone, and the rocky banks seen below and above them,
not already described, as weIl as the Upper Ramparts, are
also of limestone, but of a less durable quality. Some blue
rock resembling granite was seen at one place, and also a
species of shale. No fossils were noticed in the rocks
passed after the 29th ult. A few deer and great numbers
of geese were seen daily, and m6ose- and bear-tracks were
not very scarce.

On the 6th July, Ross River was ascended to a lake
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about twelve miles in length by five in breadth, which we
skirted on the north side, on aceount of the ice that still
partly covered it. The banks were of sand, low, and but
thinly wooded, and the lake shallow near land. Some strata
of shale was observed on the Ross shortly before the
lake was reached. On the 7th we had to make several por-
tages over long necks of lànd to avoid the ice, and thon
paddled to the side of the lake opposite the exit of the Ross,
when we made a portage of four n 'les through a swampy
country interspersed with morasses and small sheets of
water to the next lake, the river thither being too rapid for
our canoe. This lake we found almost entirely covered
with ice, a narrow lane of water only appearing in its
centre, which we followed and got safely through, though
at great risk, the ice having begun to close on us so that
we had to cut our way at one spot with the axe. We thon
continued along th'e lake uiptil we reached the Ross. It was
ascended next day to another and larger lake. From a
sandy knoll at its entrance, we h'ad a view of a high and
rocky mountain of au angular form, at the base of which
the Anderson is said to takes it rise. It thon lay N.E. .

E. of us.
The afternoon of that day. and some portion of next was

occupied in proceeding along this lake, when we crossed
cver and made a portage of five miles to another lake,
in the vicinity of which we expected to find some Indians.
We therefore halted and made a large fire, which was
shortly answered by a volume of smoke rising in the
east, in the direction of which Brulez and I set out, and
reached it in an hour and a half, when we found six lodges
of Hare Indians under the Chief, " La Rocque." They were
employed fishing on the banks of a small river, which
empties itself into the Anderson some distance above the
Upper IRamparts. All the rivers and lakes in this part of the
country abound with white, blue and jack fish, the former
of excellent quality. The summer is passed by the greater
portion of the Hare Indians in fishing among the rivers and
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lakes in the tract alluded to, untilý the deer begin to
approach the woods, aboutthe middle or end of August. A
few of the Bâtard Loucheux tribe hunt along the east
side of the Anderson below the mouth of the Lockhart.
Their lodges consist of poles placed nearly upright with ai
partial covering of turf, and their dress and appearance was
extremely dirty, thus presenting a great contrast to the
Esquimaux, whom they affect to despise. The country in
this quarter was sandy and marshy, with several plains and
numerous amall lakes and its general appearance flat. The
Anderson River Mountain was now much nearer and bore
E.N.E.

We left the Indians in the evening, .reached the Ross,
and there encamped. We next day saw three inore lodges
on another lake, and were supplied with some half dried
fish. From this place we made a portage of two miles
to a smaller lake, which we crossed, and then reached a
larger, along which we continued until we came to a nar-
row strait dividing it from another lake. These lakes were
less encumbered with ice than the others, and our progress,
therefore, was better. The country in the vicinity was
high and hilly. Small sandy hills or knolls of a conical
form were invariably observed near the entrance and ont-
flow of the river, as well as along the banks of the several
lakesa.

On the 1Oth we ascended the Ross to the largest lake
(named "Colville Lake") yet seen, which was reached
about noon and found to be almost entirely covered with
ice. We, however, followed a narrow space of water on the
right shore, and by means of a few portages we succeeded
in getting to the other end of the lake about midnight. On
this occasion, while paddling along at a distance of 150
yards from land, the canoe sprung a leak which threatened
to sink us, and it was only by very hard paddling we man-
aged to save ourselves. The canoe, however, sunk in four
feet of water. It was taken on shore and again repaired. In
our course thither it required constant baling, but had at
length become useless. The banks of Colville Lake are
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low, the soil moss and vegetable mould covering sand, the
beach stony, shingly and s'àndy at intervals. A large hill
or rocky mountain (several hundred feet high), destitute of
wood, lay at the end (S.E.) of the lake, beyond our encamp-
ment, and a chain of lower and well wooded hills encircle
the Lake. The river thence to the Great Fish Lake,
said to be the largest lake in the lare Indian country
(and now named after Sir George Simpson), which then lay
to the west of as, at the distance of a few miles, could not
be ascended with the canoe. It was, therefore, determined
on proceeding overland to Fort Good Hope. These lakes
lie to the west and southwest of the Anderson. Rabbits
and partridges were pretty numerous, but very few geese,
and no deer were seen after leaving that river.

We set out early on the morning of the 11th July, and
had dinner on the summit of the ridge at this end (S.) of
the lake, to the right of ,the mountain alluded to, which
was now perceived to be the. commencement, as weil as
the highest, of a chain of similar bills stritching for a
considerable distance to the east and south-east. The walk-
ing hither was over a series of undulations, gradually
ascending as we advanced, the top of each ascent being flat,
the ground dry or swampy alternately, well wooded and
interspersed with small lakes. This ridge bas also a simi-
lar descent on the other side. The country thence to an-
other ridge, which we reached next day, was flat and broken
by some small mounds and knolls, with lakes and marshes
as usual. Until we reached the Peau de Lièvre River,
on the evening of the 13th, after thrèe long days' march,
the general appearance of the country did not differ very
materially. It comprised several valleys lying between ridges
rosembling those described, and is bounded on the left by
the chain of rocky hills before mentioned, on the right,
occasionally, by lower ridges of wooded ground. One lake
several miles in extent, and numerous smaller ones, were
passed, such of them as lay in our path having to be
skirted. The soil consisted of -moss, vegetable mould, turf
and clay, the higher grou4d being sandy, mixed with clay
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and rock. Before reaching the Peau de Lièvre, the said
rocky chain disappeared behind us, and two others arose to
the south, viz : that at the Sansault Rapid, above Good
Hope, and the other on the east side higher up the Mac-
kenzie. The timber consists of pine, juniper, fir, willow,
and a few groves of poplar and birch. Some of the pines
were of a large size.

From the spot where we halted for dinner on the llth,
we had a fine view of a large bay on Simpson Lake. The
ice thereon was still as white and firm as in mid-winter, and
the Indian informed me that it never broke up until late in
the season. The banks appeared high and well timbered.
He also informed me that its waters were deep and of a
bluish color, and its shores rocky. A gréat number of
families pass the severe months of the winter on this lake,
in which fish are obtainable all the year round.

Finding near our encampment a raft which had been used
by Indians in crossing the Peau de Lièvre, last spring,
we launched it and continued the descent of that river until
noon, when we found an Indian canoe on the beach. This
we repaired, and going on much quicker with the paddle,
we arrived at Fort Good Hope, late in the evening of the
14th July, after'an absence of forty-one days-the Indians
sent home having preceded us by nine and Laporte by
seven days. Had we not lost our own canoes, this trip
would have been performed in less time, as most of the
rapids on Anderson River could have been ascended with
the line, and all of them--one only excepted-might be run
by a North canoe.

From the date of our departure until the 3rd of July we
had but a few hours of rain or snow, the weather being
always fine. .After that date we had rain and cloudy
weather until we reached the Peau de Lièvre, the descent
of which was effected under a severe thunderstorm, accom-
panied by torrents of rain. The prevailing winds were from
the north and northeast. It was also misty at night near
the coast. After leaving the Anderson, musquitqes were in



52 Canadian Record of Science.

myriads, and proved very annoying. Vegetation had made
considerable progress during our journey.

The natural history of the tract of country examined
resenibles that of the Mackenzie. We observed moose and
reindeer, black bears, otters, wolves, wolverines, siffleurs,
beaver, musquash, marten, mink, squirrels, rabbits and
foxes; also frogs and mice; Canada, laughing, snow and
Esquimaux geese, stock, king, teal and long-tailed ducks,
divers, loons, swans, hawks, owls, swallows, galls, plovers,
robins, snow buntings, willow grouse and white partridges,
or ptarmigan; white, jack and blue fish, grayling, inconnu,
carp and loche.

. The Barren Grounds to the East of Anderson River.

The belt of timber which at Fort Anderson' extends for
over thirty miles to the eastward, rapidly narrows and be-
comes a mere fringe along the Anderson River and dis-
appears to the northward of the 69th parallel of latitude.
The country is thickly interspersed with sheets of water
varying in size from mere ponds to small and fair-sized
lakes. In travelling north-eastward toward Franklin Bay,
on the Arctic coast, several dry, swampy, mossy and peaty
plains were passed before reaching the Barren Grounds
proper. The country thence to the height-of-land between
the Anderson and the deep gorge-like valley through which
the Wilmot Horton River (MacFarlane River of Petitot's
map) flows, as well as from the " crossing" of the latter to
the high plateau which forms the western seabank of
Franklin Bay, consists of vast plains or steppes of a flat or
undulating character, diversified by some small lakes and
gently sloping eminences, not dissimilar in appearance to
portions of the north-west prairies. In the region here
spoken of, however, the ridges occasionally assume a
mound-like, hilly criaracter, while one or two intersecting

1 Established on Anderson River in 1861 and abandoned 1866.
Approx. Lat. 680 35/.
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affluents of the Wilmot Horton floW through valleys in
which a few stunted spruce, birch and willows appear at
intervals. On the banks of one of these, near its mouth,
we observed a sheltered grove of spruce and ,willows of
larger growth, wherein moose and musk oxen had fre-
quently browsed. We met with no more spruce nor any
traces of the moose to the eastward, and I doubt if many
stragglers range beyond Lat. 690 North.

The greater part of the Barren Grounds is every season
covered with short grasses, mosses and small flowering
plants, while patches of sedgy or peaty soil occur at longer
or shoi'ter distances. On these, as well as along the smaller
rivulets, river and lake banks, Labrador tea, crow-berries and
a few other kinds of berries, dwarf birch, willows'etc., grow.
Large flat spaces had the honey-combed appearance usually
presented in early spring by land which has been turned
over in the autumn. There were few signs of vegetation on
these, while some sandy and many other spots were virtu-
ally sterile. * * * Traces of the dark bituminous
formation seen on the Lockhart, Anderson and Rosa rivers,
of the 1857 report, no doubt exist along the Wilmot Horton
River and the greater part of Franklin Bay, especially to
the north of our camping poínt [near its southern extre-
mity.] The foregoing Barren Grounds are chiefiy composed
of a peaty, sandy, clayey or -gravelly soil, but stones. are
rare, and rock in situ (limestone ?) was encountered but
two or three times on the line of march from the woods to
the coast.
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NOTES ON THE FLO¾A OF CAP-A-L'AIGLE,

Br. RoBERT CAMPBEiL, M.A., D.D.

The locality represented by the flora described in this
paper, is embraced in a stretch of six miles on the north
shore of the St. Lawrence, between the Murray and Loutre
Rivers, County of Charlevoix. The species noted are those
that are found in flower or fruit during the months of July
and August. Those, that come forth in spring and then dis-
appear, or that flower later than tie end of Auguet, are not
embraced in this catalogue, with one or two exceptions.

EXoGENs.
RANUN0ULACEÆ:

Clematis virginiana, L., very frequently met with in the
clumps of wood bordering on the St. Lawrence.

Thalictrum cornuti, L., ondthe borders of little streams.
Ranunculus flammula var. reptans, L., found by the writer

in one spot, which was somewhat under water.
Ranunculus recurvatus, Poir., abundant everywhere by the

roadside and in pasture fields.
Ranunculus acris, L., the stately bright buttercup, every-

where found.
Coptis trifolia, Salisb., on dry pine hills, growing under the

shade of evergreens.
Aguilegia canadensis, L., rather rare, but found on the high

rocks on the banks of the St. Lawrence.
Acta spicata, L., abundant in the rich woods on the

sloping banks of the St. Lawrence.
Actea alba, Michx, somewhat rarer, in similar situations.

CRUCIFERÆE:

Sisymbriun officinale, Scop., seen occasionally on the road-
side.

Sinapis arvensis, L., too often seen in the grain fields,
where it is a nuisance.

Capsella bursa-pastoris, L., abounds in rich soil, especially
in gardens and potato fields.
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Cakile americana, Nutt, one of the characteristic plants of'
the sea shore, to which it is confined, in this district.

VIoLAoEÆ:

Viola cucullata, Ait., the only species found by the writer;
in fruit so late as July.

0ARYoPYLLAOEÆ:

&lene inflata, Smith, its beautiful white starry blossom
abounds, and is one of the characteristics of the district.

Lychnis githago, Lam., seen occasionally in grain fields.
Arenaria stricta, Michx., abounds in the sandy fields on

the mountain steppes.
Stellaria media, Smiti, found everywhere in rich damp

soil.
Cerastium viscosum, L., abundant everywhere in pastures

and by the roadside.
Cerastium arvense, L., also abounds in cultivated fields.

MALVACEA:

Malva rotundifolia, L., one specimen found catside a gar-
den fence.

LINAOEÆ:

Linum usitatissimum, L., found near old abandoned houses
and barns.

GERANIAOEÆ:

Geranium robertianum, L., in the moist woods near the St.
Lawrence.

Oxalis acetosella, L., abundant in shady ravines of the
brooks running into the St. Lawrence.

Oxalis stricta, L., not so often seen as the last, on higher
grounds.

Impatiens fulva, Nutt., in the clay slopes bordering on the
St. Lawrence.

Impatiens pallida, Nutt., abundant on the borders of the
brooks running into the St. Lawrence.

ANAcARDIAÆEA:

Rhus glabra, L., very abundant in old clearings that have
been neglected.
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SAPINDACEA:

Acer pennsylvanicun, L.,'abundant in rich moist Woods
near the banks of rivulets.

Acer spicatum, Lam., also abounds in the samo description
of territory.

Acer saccharinum, Wang., this troe does not thrive in the
district, although occasional scraggy specimens are seen.

Acer rubrum, L., this variety is very abundant in the low
grounds bordering on the St. Lawrence.

LEGUMINosAä:
Trfolium arvense, L., seen occasionally on grass plots in

front of houses by the roadside.
Trifoliun pratense, L., everywhere in hay fields and pas-

tures.
Trgfolium repens, L., everywhere in hay fields and pastures,

with its sweet perfume scenting the air.
Medicago lupulina, L., abundant everywhere in pastures,

hayfields and by the roadside.
Melilotus oficinalis, Willd., abundant in fields and by the

roadside.
Melilotus alba, Lam., occasionally seen, but much rarer

than the yellow.
Vicia sativa, L., in cultivated fields and waste grounds.
Vicia cracca, L., one of the characteristic species of the

district, in which it grows abundantly and luxuriantly
in all situations.

Vicia hirsuta, Koch, is also found, but is much rarer in
the locality.

Lathyrus maritimus, Bigelow, seen here and there on the
clayey banks of the St. Lawrence.

RosAoEÆ:
.Prunus pennsylvanica, L., very abundant on edges of

thickets and along fences.
Prunus serotina, Ehrhart, occasionally.found of a consider-

able size in woods bordering on brooks.
Spiroa salicq'olia, L., very abundant in damp meadows

and beside roadside fences.
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Agrimonia eupatoria, L., a veriy abundant and characteristie
plant of the district.

Potentilla norvegica, L., found everywhere in pastures and
fields, on high ground and low.

Potentilla anserina, L., abundant on the coast of the St.
-Lawrence, and generally on damp grounds.

Potentilla tridentata, Ait., another characteristie plant
of this district, abundant in sandy fields.

Fragaria virginzana, Ehrhart, this favorite fruit comes in
with the arrival of the first summer guests, and in
damp seasons lasts for four or five weeks.

Fragaria vesca, L., this delicious variety grows on up-
turned roots of trees, and in the shady patches of
sandy loam, and lasts right through the season.

Rubus triflorus, Richardson, seen occasionally, but rather
rare.

Rubus strigosus, Michx., the summer visitors luxuriate on
this fruit, which the habitants' children gather in im-
mense quantities in the evenings, and sell to the Eng-
lish residents on their way to school in the mornings.
It lasts till September.

Rosa blanda, Ait., is very abundant near dwellings and by
the roadside.

Pyrus americana, D. 0., is very plentiful on the rich banks
of the St. Lawrence, especially near rivulets; one
specimen measured, girthed 46 inches.

Amelan->hier canadensis, Torr. and Gray, is occasionally seen
but, of course, in fruit, its flowering season being June.

SAXIFRAGOAcEÆ:

Ribes cynosbati, L., in all open woods and clearings.
Ribes lirtellum, Michx., less frequently met with on low

grounds near the St. Lawrence shore.
Ribesfloridun, L., abounds in damp woods.
Ribes rubrum, L., less frequently met with on the edge of

bogs or wet woods.
ONAGRACEIE,

Circoa alpina, L., this delicate little plant is a character-
istic of the district, carpeting the paths through the
woods in July.
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Epilobium angustifolium, L., everywhere seen in the woods
and new clearings.

Epilobium coloratum, Muhl., is another of the characteristic
plants of the.district, being found everywhere in woods,
grain fields and pastures.
nothera biennis, L., is abundant in the sandy fields and

edges of the woods.

UMBELLIPERE :

Heracleum lanatum, Michx., is occasionally found, but
abounds more in' the Murray and Loutre river districts.

Pastina'ca. sativa, L., frequently met with on the road-
sides.

Conioselinum canadense, Torr. and Gray, abounds in the
swamps near the shorc.

Thaspium aureum, Nutt., occasionally found in dry rich
woods.

Cicuta maculata, Nutt., seen sometimes on the banks of
small streams.

Ligusticum scoticum, L., this foreignier, evidently brought
by vessels from Europe, grows very luxuriantly on the
rocks by the Cap-aJIAigle wharf, and has strayed
downwards along the coast.

ARALICAE:

Aralia racemosa, L., rather rare, in rich soil on the bor-
der of ravines. .

Aralia luspida, Michx, a characteristie plant ofthe district,
very abundant in recently burned land allowed after-
wards to lie waste.

Aralia nudicaulis, L., almost covers the ground in the rich
. dry woods.
Aralia quinquefolia, Gray, occasionally met with in the

same localities.

CORNAOE0E:

Cornus canadensis, L., vies with the Aralia nudicaulis for
possession of the ground around the larger trees and

plants of rich woods.
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Cornus. circinata, L'Hèr., now and thon met with in dry
rich woods.

Cornus stolonifera, Michx., abounds everywherein damp
grounds -along fonces.

Cornus paniculata, L'Her., somewhat rare, in the thickets
on the sloping banks of the St. Lawrence.

CAPRIFoLTACEM:

Linna borealis, Gronov., this beautiful favorite is raùely
seen in flower Bo late as July, but its trailing vine ii

*fruit, is a cbaracteristic of the Cap-a-l'Aigle woods
everywhere.

Lonicera ciliata, Muhl., is occasionally metyith on the
wooded slope running down to the St. Lawrence. .

Diervilla trfida, Monch., is one of the characteristie
shrubsof the district, lining the roadside fonces.

Sambucus canadensis, L., oecasionally seen in clumps in
fields near streams.

Sambucus pubens, Michx., is more abundant, growing on
the edge of rocky woods.

Tiburnun lentago, L., on the border of a marslh by the
roadside.

Viburnum nudum, L., in thickets near the margin of the
river.

Viburnun opulus, L., one specimen seen near the Loutre.

.RUnrAcEA:

Galiumaparine, L., abounds in ditches by the roadside.
Galium friflorum, Michx., plentiful in the light woods,

away from the seashore.
Galium asprellun, Michx., abounds in the thickets border-

ing on the coast.
Galium boreale, L., to be found in the same regions as

the Galum trflorum.

CoMPosITE :

Cirsium lanceolatum, Scop., in the fields and roadsides
everywhere.

Cirsium muticum, Michx., somewhab rare, on the margins
of brooks.
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Cirsiun arvense, Scop., this pest of the farmers has taken
firm hold in this district.

Lappa major, GSrth,, raises itself in very strong form
throughout the locality.

Tanacetum vulgare, L., to be found only in two spots on
the roadside, near dwellings, from the gardens of which
it probably bas strayed.

Artemisia vulgaris,.L., found near old dwellings and along
the roadside, having travelled with advancing civiliza-
tion, but clearly not a native.

Cnaphalium decurrens, Ives, abounds on the hillsides.
Gnaphalium polycephalum, Michx., still more abundant

than the last, and found in every variety of soil and
situation.

Gnaphalium uliginosum, L..in al] the fields, on the hilltops,
and in the cultivated grounds and ~gardens below as
well, proving rather a nuisance; one of the charae-
teristic plants of the district.

Eupatoriumpurpureum, L., grows very large in spots near
the Murray and Loutre rivers, but there is little of it in
the intervening territory.

Eupatorium perfoliatum, L., still rarer than the last and
found in the same localities.

Eupatoriun ageratoides, L., grows high and strong in the
woods bordering on the brooks.

Senecio vulgaris, L., abounds in grounds near. barns and
in the neighborhood of gardens especially.

Senecio aureus, L., occasionally met with in swamps and
damp ditches by the wayside.

Solidago squarrosa, Muhl., abounds everywhere in open
fields and borders of woods.

Solidago concolor, L., also abundant in the same localities
as the last.

Solidago latifolia, L., very abundant in cool thickets.
Solidago cosia, L., is occasionally met with near fences

and on the hillsides.
Solidago arguta, var. júâncea, Ait., prevails largely in the

district in the fields and roadside.
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Solidago canadensis, L., this magnificent plant is the most
common variety of the golden rod in the district, found
in all situations.

Solidago gigantea, Ait., also abounds.
Solidago lanceolata, this is a characteristie of the ditches

and other damp portions of the wayside; it is the latest
in flowering of all the golden rods of the locality.

Aster macrophyllus, L., is one of the characteristie plants
of the district, contending for space throughout the
woods with the Aralia nudicaulis and the Cornus cana-
densis. Its large heart-shaped root-leavey completely
carpet the ground with green, and are'fragrant when
crushed ; but few of them send up a stalk.

Aster undulatus, L., also abounds in the woods on the
higher ground.

Aster cordifolius, L., found along fences and on the edge of
woods.

Aster longifolius, Lam., frequently met with in moist
thickets along streams.

Aster multiflorus, Ait., often seen on dry soi], near
fences.

Aster tenuifolius, L., occasionally found in low thickets.
Erigeron canadense, L., a characteristic plant of the dis-

trict, completely covering new ground lately burut over,
and found on all the hillsides.

Erigeron bellidifolium, Muhl., in thick dry woods.
Erigeron strigosum, Muhl, abounds in the dry fields.
Leucanthenumn vvlgare, Lam., is as plentiful as it is every-

vhere in Canada.
Rudbeckia hirta, L., is occasionally met with in dry

meadows.
Achillea millefolium, L., abounds everywhere in fields,

woods and waysides.
Cichorium intybus, L., is rather rare, but an occasional

specimen is seen on the roadside.
Hieracium canadense, Mich., this and"the
Hieracium ecabrum, Mich., are characteristic plants of the

district, found in dry sandy fields and on the hillsides.
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Yabalus albus, Hook., is very abundant in the rich woods
iear the banks of the St. Lawrence.

Nabalus altissimus, Hqok, is occasionally found in the
woods higher up on the banks of streams.

Taraxacum dens-leonis, Desf., in the fields' everywhere,
although its glory is past before July.

Mulgediun leucophoum, D.C., is here and there met with
alongside fences and ditches.

Sonchus oleraceus, L., is occasionally found near barn-
yards.

Sonchus arvensis, L., is found occasionally near ditches in
rank grass.

ILOBELIACEA:

Lobelia inflata, L., found on the high banks of the Murray
river.

CAMPANULACEIE:

Campanula rotundifolia, L., on the rocks bordering on the
St. Lawrence.

VACCINIACEÆ:
Vaccinium oxycoccus, L., on the top of rocks at Cap-a-

l'Aigle wharf.
Chiogenes hispidula, Torr. and Gray, found in St. Fidole

marsh.
Vaccinium pennsylvanicunC Lam., ovorywhere found on

high dry plains.

Gaultheria procumbens, L., found on the high wooded slope
of the Murray river.

Andronedapolfolia, L., in the St. Fidele marshes.
Kalnia glauca, Ait., in the St. Fidele marshes.
Kahnia angustfolia, L., in the same situations as the two

last named.
Ledum latifolium, Ait., also found in the St. Fidele

, marshes.
Pyrola rotundifolia, L., in moist rich woods.
Pyrola elliptica, ŽNutt, more numerous than the last in the

the saine localities.
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MoNoTRoPEE:

Monotropa uniflora, L., somewhat rare, in thick woods on
the Laurentian ridges.

PLANTAGINAOEÆE:

Plantago major, L., abounds everywhere on roads and
patbs and around dwellings.

Plantago maritima, var. juncoides, L., grows all along the
sandy shore of the St. Lawrence.

SoRoPHULARIAoEÆ :

Terbascum thapsus,'L., occasionally seen inthe high pas-
ture grounds.

Veronica serpyllifolia, L., somewhat rare on warm sandy
hillsides.

Linariavulgaris, Mill., seen in only two spots, evidently
strayed from some garden.

Euphrasia officinalis, L.: found only in two places, one on
the roadaide at St. Fidele, the other on the face of one
of the Laurentian ridges.

Rhinanthus crista-galli, L., is very abundant, forming de-
cidedly one of the characteristic species of the district.

Melanpyrum americanum, Mich., is also so numerous in
fields and woods as to be entitled to rank with the
Rhinanthus crista-galli.

Mentha viridis, L., found in wet ditches.
Mentha piperita, L., is still more abundant than the last, in

the same situations.
Mentiha canadensis, L., found plentifully on the shady

moist banks of the Murray river.
Nepeta cataria, L., somcwhat rare, yet one specimen near

the top of one of the high Laurentian ridges.
Brunella vulgaris, L., scen everywhere in moist woods and

fields.
Scutellaria galericulata, L., rare, on the moist banks of

the Murray river.
Scutellaria lateriflora, L., seen occasionally in the samo

situations as the last named.
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Galeopsis tetrahit, L., numerous in waste places and fields.

BoRRAGINAOEA .

Lycopsis arvensis, L., numerous in potato fields and gar-
dens.

Echinospernum lappula, Lehm., so plentiful as to be a
nuisance to ladies and sheep, the nutlets clinging to
wool and garments.

Cynoglossum qoicinale, L., common in pasture fields and by
the roadside.

Lithospenuin arvense, L., abounds in* all sandy loam soil,
among the grass.

Myosotis palustris, var. laxa, With., found in a few locali-
tics in ditches by the roadside and on the margin of
marshes.

SOLANAOEM:
Physalis viscosa, L., occasionally met with in sandy loam

soil in brush.

APocYNAOEE :

Apocynun androsaimifolium, L., numerous on banks and
* thickets, and here and there by the wayside.

CHENoPoDIACEÎE:
Chenopodium album, L., extremely common in cultivated

soil and by the roadside.
Chenopodium hybridum, L., in waste places, rarer than the

last.
Salsola kali, L., everywhere on the seashore.

POLYGoNAcEjI:
Polygonum, aviculare, L., everywhere in yards and about

doors.
Polygonumpersicaria, L., common near dwellings in moist

ground.
Polygonum acre, H. B. K., on muddy margin of streams.
Polygonum arifolium, L., common in low grounds.
Polygonun sagittatum, L., a cliaracteristic plant of the

district in marshy grouiàd.
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Polygonum convolvulus, L., abounds among grain in cul-
tivated fields.

Polygonum dumetorun, L., in moist thickets,
Rumex orbiculatus, Spotten, everywhere along the shore

of the St. Lawrence.
Rumex salicifolius, Weinmann, abounds in marshy places

near the coast.
Rumex crispus, L., numerous on roadaides and near

dwellings.
Rumex acetosella, Tourn., very common in poor sandy

fields and woods.
Fagopyrum esculentum, Mænch., in old fieldsnear deserted

dwellings, strayed from cultivation.

EUPHoRBIAOEÆ:
JEuphorbiaplatyphylla, L., is so plentiful everywhere as to

be a characteristic plant of Cap-a-l'Aigle.

UnTiOAocEÆ:

Ulmus americana, L., Willd., grows near the Loutre and
Murray rivers.

Cannabis sativa, L., seen cocasionally in waste places and
by the roadside.

CUPULIPERR:
Corylus americana, Walt., somewhat rare at borders of

woods.
Ostrya virginica, Willd., rare in rich woods on the slope

of the St. Iawrence.'
Carpinus americana. I., occasionally near the .banks of

streams.

BETULACEÆE:

Betula lutea, Michx., in moist woods occasionally.
Betula papyracea, Ait., is with the poplar, the prevailing

wood of the district.
Ainus incana, Willd., grows up everywhere in fields and

pastures if not kept continually eut.
SALIcacEÆ:

Salix humilis Marshall,in dry and barren grounds.
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Salix discùlor,, Muhl., abounds i Iow grounds near
streams.

Salix livida, var. occidentalis, Spotten, grows plentifully
in moist situations.

Salix lucida, Muhl., also prevails largely in similar spots.
Populus tremuloides, Michx., grows very abundantly and

is the chief article of fuel.
PopuIus grandideneata, Michx., also abounds in the district.
Populus balsamifera, L., attains a great size on the clayey

banks -of the St. Lawrence.

CoNIFEnm :
Pinus resinosa, Ait., not numerous,yet well represented.
Pinus strobus, L., still rarer than the last, yet found.
Abies balsarnea, Marshall,
Picea nigra, Poh Aillvery abundant in dampPicea aiba, P , situations near streams.
Picea alba, jinkc., Àfý
Tsuga canadensis, Carr., is also met with in rocky and

sandy hillsides.
Larix americana, Michx., scen on the banks of the Mur-

ray and Loutre rivers.
Thuja occidentalis, L., occasionally met with in swamps.
Juniperus communis, L., a characteristie shrub of the

district, in sandy fields.

ENDOGENS.
TYPHAcEA :

Typha latifolia, L., in marshy places, not numerous.

OEcHIIDAoEÆ:
Spiranthes romanzoviana, Spotten, very often seen in damp

pasture and hayfields.

IILIDACEE:

Iris versicolor, L., abounds in wet situations.
Sisyrinchiun bermudiana, L., met with in moist meadows.

LILIAcEE:
.fedeola virginica, L., occasionally in rich woods.
Zygadenus glaucus, Nutt., found in a few spots on the rocks

near the St. Lawrence coast.
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Clintonia borealis, Raf., under evergreens in damp woods.
Streptopus roseus, Michx., numerous in thickets,
Smilacina trifolia, Desf., occasionally in bogs.
Smilacina bifolia, Ker., numerous in moist woods.

JUJN0AOEÆ~

Luzula campestris, D. 0., Both prevail in woods and
Luzulapilosa, Willd., shady banks. .
Juncus bufonius, L., along damp paths, through hayfields.

CYPERACEÆE:

(yperus diandrus, Torr., frequenitly met with in low places.
Eleocharis obtusa, Schultes, often seen in m1jddy soils.
Scirpuspungens, Vahl., abounds in marshes.
Eriophorum polystachyon, L., very common in boggy situ-

ations.
Carex intumescens, Rudge, common everywhere in moist

soil.

GRAMINEA:

Agrostis vulgaris, With., everywhere that grass grows.
Poapratensis, L., in all moist meadows.
Bromus secalinus, L., a common pest in wheat fields and

on strong soils near the coast.
Panicum capillare, L.,everywhere in sandy eultivated soil.
Panicum crus-galli, L., grows wherever the ground is

enriched with barnyard manure..
Setaria glauca, Beam, very numerous in peafields and

among potatoes.
, G&iceria nervata, Trin., on the loamy margins of the coast.

Arundinaria macrosperma, Michx., abounds on sandy mar-.
gins of the salt water.

Spartina polystachia, Willd., Muhl., on the margin of the
St. Lawrence.

Phleum pratense, L., everywhere in cultivated hayfields.
Alopecurus aristatus, Pers., grows on the seashore.
Leptochloa fascicularis, - Gray, also grows near the shore.
Danthonia spicata, Beauv., abounds in the same localities,
Gymnopogon racemosus, Beauv.., on the banks of the St.

Lawrence.
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Festuca elatior, L., is also found in similar positions.
Leersia oryzoides, Schwartz, is found high up the banks.
.Milium effusum, L., is .1also occasionally seen.

ORYPTOGAMS.
FILICES:

Polypodium vulgare, L., rare, on shady rocks.
Adiantum pedatum, L., common in rich woods on the

higher ground.
Pteris aquilina, L., is as characteristie of the district, as it

is of the highlands of Scotland, covering the entire
faces of many of the high hills.

Aspleniumfilix-fomina, R. Brown, in rich woods.
Phegopteris dryopteris, Spotten, common in rich woods.
Struthiopteris germanica, Willd., in low wet grounds near

streams.
Onoclea sensibilis, L., in wet grounds near Loutre.

EQUIsETACEÆ:
Equisetum kyemale, L., is a charactaristic plant, growing

everywhere on the high Laurentian ridges.
Equisetun limosum, L., on dry banks of streams.

LY0oPoDIAZE:

Lycopodiun, dendroideum, Michx., in dry pine woods.
elaginella rupestris, Spring, on exposed rocks in high
situations.

PROCEEDINGS OF THE SOCIETY.

The first regular monthly meeting of the Society was
held on the evening of October 28th, Sir Wm. Dawson pre-
siding.

The Curator reported the following donations:-
Collection of game birds, Mr. Henry Hogan.
Ant-eating bear and sponges, Mr. W. F. Darling.
Fossils from Lake St. .ohn, Mr. E. T. Chambers.
Geological specimens, Mr. W. H. Rintoul.
Birds, Mr. G. Dunlop.
Beaver chips, Mr. H. T. Martin.
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The thanks of the Society were tendered to the donors.
The Librarian reported the usual exchanges.
Mr. Beaudry read a letter stating that a number of

human bones lad been found in an excavation on Maple
Avenue, COôte St. Louis, at a depth of thirteen feet below
the surface. Mr. Beaudry and -Mr. McLachlan were asked
to investigate the matter and report upon the results -of
their enquiries at a future meeting.

The following were elected to ordinary membership
Mr. B. H. Botterell, Mr. A. S. McBean, Mr. Henry Mott,
Dr. F. D. Adams, Mr. D. Burke and Dr. Wyatt'ohnston.

Mr. Shearer took the chair, and the President presented
a paper on fossil sponges, illustrating the saine with draw-
ings and photographs, and specimens of indigenous and
exotic species. The author dealt with the subject on
general grounds, and traced the development of these
organisms from the earlier forms.

Sir Win. Dawson also exhibited a maple leaf found by
Mr. J. Townsend in an excavation on the Don River,
Toronto, at a depth of fifty-five feet. Prof. Penhallow
stated that it resembled the leaf of the common sugar
maple in some respects, while in others it approached the
Norway maple. It might possibly be an intermediate
species.

Dr. Wesley Mills exhibited a remarliable specimen of the
plumage of a Langsham fowl, which presented the pecu..
liarities of hair more than of feathers.

Prof. Penhallow gave a few additional notes upon a.
remarkable blaze found in the interior of a beech tree, as
reported to the Society some three years ago.

On motion of Mr. Shearer, seconded by Dr. Mills, the
following resolution was adopted:-

"I his Society records, with deep regret, the dea'th of Mr. Thomas
Workman, one of its oldest life members, and wishes to express its
sincere sympathy with the relatives of its late member; also, that
a copy of this resolution be forwarded to them."

The regular monthly meeting of the Society was held.on
Monday, the 25th of November, Sir Wm. Dawson preaiding.
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In addition to thé usual representation of members, thero
were present a large number of citizens, who assembled to
participate in the presentation of a portrait of the President
to the Society.

After the usual routine business had been transacted, Mr.
J. S. Shearer was moved to -the chair, upon taking which
he announced the special business of the evening, and
stated that the very' fine portrait, executed by Harris, had
been presented to the Society by the following friends and
members : Messrs. John H. R. Molson, J. Stevenson Brown,
Charles Gibb, B. J. Harrington, Sir Donald A. Smith, Prof.
D. P. Penhallow, M· ssrs. P. S. Ross, E. B. Greenshields, W.
Drysdale, Robert Mackay, Samuel Finley, John S. Shearer,
Albert Holden, George Sumner, E. T. Chambers, Hon.
Edward Murphy, Messrs. Jopathan Hodgson, J. H. Joseph,
Chas. Alexander, E. K. Greene, James Gardner, G. R.
Prowse, J. A. U. Beaudry, and Major Latour.

The Chairman then introduced the Hon. Sonator Murphy,
who presented the following address to Sir Win. Dawson:-

To Sir William Dawson, LL.D., FR.S., F.G.b., C.¥ G.:
We, the Council and members of the Natural History Society of

Montreal, take advantage of the occasion of the uncovering of this
portrait of yourself, with which we seek to adorn our walls, to ac-
knowledge the obligations under which you have laid our society
in particular, as well as our appreciation of the distinguished ser-
vices which you have rendered to science in general.

It is now thirty-four years since your name was first enrolled as
a member of this society, and from that time until now you have
labored assiduously to promote its objects. No fewer than twenty
times have you, by the suffrages of the members, been elected to the
presidency, the highest office in their gift, although they have felt
that you have done greater honor to the society than the society
could confer upon you, in accepting this office at their hands,. while
you have been no less active in working in the interests of the
society when not occupying the presidential chair.

We gratefully recognize the spirit of the true scientist in the
readiness which you have ever shown to devote time and energy
to furthering the aims of the society, when the pressing nature of
your important professional duties might well.have been pleaded
as an excuse for declining to charge yourself with the responsi-
bilities in connection with our humble undertakings. We desire to
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put on record also our sense of the geniality which bas always
marked your intercourse with the members of the society, and of
the kindness and encouragement you have shown to young workers
in the domain of ùatural history. Then you'have striven to foster
a taste for the study of nature in the community generally by your
numerous popular lectures on scientific subjects, while in the many
original papers which you have read before the society, and which
have gone to enrich the columns of its journals, you bave pointed
out the way by which the student of special branches of science
may become expert.

We recognize in you a foremost authority in the science of
geology, and rejoice in the appreciation of your scientific attain-
ments and achievements, evinced not less in your eleVation by,the
vote of brother scientists to the presidency successively of the
American Association for the Advancement of Science and of the
British Association fôr the same object, the highest position attain.
able by a man of science, than in your being enrolled by our be-
loved Sovereign Queen Victoria, in the distinguished order of
Britisi knighthood. As members of the Natural History Society
of Montreal, we have felt as if we shared in the various well
deserved honors conferred upon you. We further congratulate you
upon the high position attained by the university of which you are
the eminent principal, among the educational institutions of the
world, and upon the growing evidence, afforded from time to time,
of the estimation in which it is held by prominent citizens wlio
have contributed to its endowment. Feeling that we were doing a
Service to future students of natural history who will wish to look
upon the features of one who had so much to do with laying its
foundations in Canada, we have resolved to hang in our hall this
portrait by Harris, subscribed for by members and friends of the
society, hoping that it may prove an inspiration to the generations
that shall come after us, to emulate the noble example which you
have set them.

In reply, Sir William said :-Hon. Mr. Murphy and
gentlemen, I need not say how much I appreciate the kind-
ness ofthe friends who have desired to give me in that
pictire, a permanent place.in the rooms of the society along
with those who have been its friends and ornaments in the
past, and to accompany this generous act with so kindly,
and I fear too complimentary, words to myself. I do not,
however, consider myself precisely one of the specimens of
the Natural History Society. I hope that the excellent
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portrait executed by Mr. Harris may, as you anticipate, do
its part in affording stimulus and encouragement to future
votaries of science who inay pursue their studies under the
auspices of this society. In entering, thirty-four years ago,
on the educational work in this city, which has been the main
business of my life, I reckoned on this society and on the
Geological survey, then under my friend Sir William Logan,
as guarantees for the elevation of the study of natural
science in this country and in connection with our univer-
sity. In this T have not been disappointed; and if, as you
kindly say; I have been ready to further the aims of the
society, T have only done what gratitude prompted, as well
as the feeling that the popularization of science and the
promotion of original work for which this society is consti-
tuted, must furnish the moàt potent aids to scientific educa-
tion, as well as the best encouragement to those younger
vorkers in natural science whose interests have always been

near my heart. For myself, 1 have felt that the place given
to me has been that of an humble student in the school of
nature, and an expositor to others of what I have been able
to learn respecting the works of the All-Wise, of whose
mighty power only a faint whisper can be heard by us in
this lower sphere. This society, the earliest established in
Canada for the study of natural science, can take credit to
itself for the first suggestion of our now great geological
survey; for the first invitation to meet on Canadian soil, ex-
tended to the great scientifie associations of America and of
Great Britain ; for a long and invaluable series of scientific
memoirs published in its proceedings, which now constitute
the most complete repertory of the progress of natural
science in Canrda, and for the aid and encouragement which
it has afforded to many of our ablest workerr in scientific
edue'stion and original research. During the time in which
T have had the privilege of being a member of this society,
it hafs passed through some perilous crises, but its course has
dn the whole been onward; and as soù.e of its old and tried
friends have passed away, others have arisen in their room.
It is now in a better and more secure position than ever be-
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fore. It has many young and earnest mon.interested in
its prosperity, and has a hdld ri the esteem and librality of
the public which must ensure it a still higherand more use-
ful career in the future. .You have been so kind as to refer
to the university with which I am connected,.and in which
education in science has made great progress in recent
years. I am happy to know that between it and this society
there have always been the' most cordial relations, whici
have been cemented by.many mutual benefits: It is an ad-
ditional pleasure to me that the portrait now to be placed
on the walls of this society has been contri.bued to by so.
many personal friends, long associated with-me, all of thom
iu the work of this society. I may add that it is an ad-
ditional pleasure that the function of presenting it bas been
placed in the hands of my friend the Hon. Mr. Murphy, who
bas been for so long a valuable member of this society;
who has always been a zealous friend and patron of science
and who has been considered worthy of being one of the
lords in the Sonate of Canada.

Mr. Stevenson Brown presented Lady Dawson with an ex-
tremely tasteful bouquet, after which, in a few judiciously
chosen terms, ho accepted the picture on behalf of the
society, and as curator, promised to give it a prominent
place in the Museum.

After adjournment, the audience passed two hours most
pleasantly, in an inspection of the collections and of micro-
acopical specimens which were kindly placed on exhibition
by members of the Microscopical Society.



Canadian Record of Science.

BooK NOTIcES.

~ BULLEIN U. S. GEOLOmcAT SunvEy.'-In this interesting and
valuable bulleiin Mr. Russell describes the great deposits of red
clays, &c., resulting from the decay of the surface rocks in the
Appalachian Region. south of the southern limit of the glaciated
area, and then considers their bearing on the much debated
question of the origin of the red coloring matter of sandstones
and shales.

'Over large areas in Virginia and the Carolinas these residual
deposits are over 100 feet thick. The clayey material when washed
with water, leaves behind a residue composed of more or less
angular fragments of quartz and feldspar with scales of mica and
fragments of other minerals, each grain being coated with a thin
layer having a red or brown color, which is rich in ferric oxide
and alumina and may be described as a feruginous clay. This
coloring matter adheres firmlf and is not removed by prolonged
washing, a fact which is illustrated by the red color of the sands
deposited by the streams of Virginia and the Carolinas in districts
underlain by crystalline rocks. Hot hydrochloric acid, ·however,
removes the coloring matter, leaving the grains with their normal
tints. The examination of a number of red sandstones showed
that their coloring matter was identical, both chemically and in
its mode of occurrence, with that in these residual deposits.

Mr. Russell believes that when crystalline rocks become
thoroughly decomposed,especially in bot and moist climates where
decomposition takes place not only more rapidly, but more
thoroughly than in colder or drier climates, where rocks are often
disintegrated without suffering marked decomposition,the residual
deposits will be of a red color on account of the oxidation of the
iron contained in the original rock, not.only in the form of pyrites
and magnetite, but also in various silicates such as pyroxene, mica,
&c. Such deposits are by no means confined to the Appalachian
Region, the terra rossa of Europe, tho Laterite of India, and the
red earth of Bermuda being similar in character and origin. If
these deposits be washed away and redeposited, without prolonged
friction such as that produced by ocean waves, the transportation
being carried on by water which does not contain organic matter
or other agents which would affect the reduction and solution of
the iron, red sandstones and shales will be produced.

j

2 Subaerial Decay of Rocks and Origin of the Red Color of Certain Formations.
Israel Cook Russell, Bulletin of the United States Geological Survoy No. 52,
Washington, 1889. (pp. 65.)
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If, however, rocks are merely disintegrated and carried away
withoutundergoing any profound decomposition, if' tlie iron is;re-
moved from red sediments by the agencies above mentioided o'r if
the original rock does not contain any cânaiderable amount of
iron, the resulting rocks will not be red, but will have the subdued
tints more often presented by the same rocks. After a brief state-
ment of the views of some former writers as to the cause of the
red color in question, Mr. Russell concludes his pamphlet with a
good bibliography of the subject which will be of much valuè to
any one wishing to continue his study of'this most interesting
problem.

F. D. A.

MrAMORPaosIs oF Rocxs-This book is a thesis written for the
Doctorate in Science in the University of London and is an attempt
to consider more fully tie Chemical and Physical side of Professor
Bonney's Presidential address to the Geological Society of London
in 1886.

The*author considers that a greatly exaggerated importance hals
been attributed to " Regional Metamorphism " and endeavours to
show that the theory which occounts for the genesis of the Archoen
Rocks by the reactions which took place in a cooling globe, is the
only true and valid one.

After a few general and introductory remarks, the subject of
metamorphism is taken up and treated under the five following
heads:-Paramorphism, Metatropy, Metataxis, Hyperphoric
Change, and Contact-metamorphism, with the introduction of a
somewhat depressing number of new, terms. Two appendices con-
tain notes on various points connected with the subject.

The book contains little or nothing new being merely a redis-
cussion of facts already discussed, but the author has agood know-
ledge of the literature of his subject and the frequent references
which he gives to important papers, will make it of value to
students.

The book is unfortunately written in a very self-satisfied spirit,
and the frequent more or less contemptuous personal references
which it contains 4re, especially in a work of this kind, to be de-
plored.

In order to make any sound progress toward a final solution of
the problem of the origin of the Archen Rocks and Crystalline
Schists, what is really needed is a great deal more good, ca.efuland

1 Chemical and Physical Studies in the Metamorphism of Rocks. A. Irving,D.
Sc.,B.A.,F.G.8. London, Longmans, Green and Co.,1889, (pp. 187.)



76 Canadian Becord·f- &ience.

laborious work in typical areas of tlese rocks-such work as has
been carried out by Lehmann, in Saxony; Brogger, Tornebohm and
Reusch, in Scandinavia; Heim, in the Alps; Macpherson, in Spain,
and Lawson in part of Central Canada. Wien we have in this
way become possessed of the facts concerning these rocks, our
theoretical deductions will be much more valuable than they are at
present. In the meantime, the consideration of such questions, as,.
whether the water present on thie primeval crust of the earth
existed as puddles or oceans, and whetherthe feeble foliation of the
fundamental gneisses may not be due to the solar tidal waves in the
original magma, while the more pronounced foliation and apparent
false bedding of the schists may be attributed to the actiori of the
lunar tides, can scarcely be considered to be especially profitable.

F. D. A.

.NOTES.

*A very interesting and somewhat unusual instance of
reversion was recently brought to my notice in a specimen
of Trillium crectum var album which appeared in the
student collection of Mr. S. W. Mack. The plant was eight
inches high and the three leaves much less than the normal
size. The ordinary sepals were enlarged to two-thirds the
size of the leaves, which they very closely resemble in all
respects. The thrce petals had become sepals, which were,
however, much broader and more leaf-like than in the
normal flowers. The six stamens were all connected into
foliar organs, each about the size of a normal sepal. They
closely resembled the sepals in all respects except in the
tips, which were white and quite pitaloid. The pistil wias
complotely transformed, and each carpel replaced by two-
six in all-linear and small foliar structures resembling
abortive petals.

Monstrosities are common in this genus, but this particu-
lar case is one of more than passing interest.

D. P. P.



ABSTRACT FOR THE MONTH OF OCTOBER, 1889.
11eteorological Observations, McGill College Observatory, Montreal, Canada, Height above sea level, 187 feeL' C. H. McLEOD,Superintendent.

THERMO

DAY.
Mean. Max.

I 56.93 61.
2 46.03 54-4
3 38.82 42.4
4 40.37 42.8
5 38-93 41-9

SUNDAV........ 6 . ... 45.1
7 39.95 42.7
8 37-38 40.0
9 44-77 53.2

10 40.45 45.0
1r 41.63 47.7
12 39-47 45.0

SUNnAV. 13 ., 48.1
14 42.30 49.9
15 44-32 52.8
16 43-95 51.4
17 48.r3 55.6
18 43.20 48.2
19 43-50 49-3

SUnDAY........20 ... 53.9
21 33-47 40.9
22 34-40 41.5
23 27.70 33-2
24 33.28 42.9
25 39.02 46.3
26 41.13 46-3

SuuoAv. .27 43.8
28 38.r3 42. z
29 35.73 38-3
30 35.z2 41.1
31 35.85 41.

. .Means. 40.5 46.06

5 Yrs. meansfor&
nc1uding this MO. 45.00 52.02

OMETER.B
Min. Range

53.0

35
32-0

37.7
36.5

37.5
38.5
35.5
35 9
35. 1
36.4
35.6

32.2

33.7
36.7
36.2
39.6
38.6
37-7

31.8
27.6
28.5
2L.8
22.8
30.7 •

35.5

38.1
33.2

32 9
30.6
29.7

8.1
18.9
10.4
5.
5-4

76
4.2

4.5
17.3
9.9

11.3
9.4

15.9

16. 2
î6.1
15.2
16.0
9.6

11.6

22.1

13.313-3
13.0

11.4
20.1

z5.6
1o.8

5-7
8.9
5-4

10.5

11.4

34.42 j.r.64

38.24 I 13-77

*MeaI.
29.4642
29.7908
29.9888
30.0917

30 1415

29 8868
29.8135
29.7352
29.8578
29.9467
30.0965

30.2042

30.1727

30. 1922

29-9413
29.9857
29.9905

.......
30.2495

30-3545

30-5400

30-2975
29 9863
30.0037

.......
29.8497
30.1187

30-.1915

36.2452

30.0384

3 20009:

ANALYSIS OF WIND

Direction........ N. N.E. E. S.E.

Miles............ 1703 3150 236 374

Durationin hrs.. 131 170 38 36

Mean velocity... r3.o s8.5 6.2 10.4

§Min.§Max.,

29.543

30.042
30.068
30.242
30.220

30.or7

29.840
29.766
29.9:8
29 994
30.174

30.285
30.231

30.265

30 063
30.044

30.125

......
30.306
30.463
30.605

30 436
30.075

30.045

··.....
29.990

30.177

30.228
30-193

......

§Range.

.150

.563
.200

.396

.136

.221

.150

.085
-138

-150

.112

.149
,206

.r56

.386

.203

,154
-125
.301

.246

.099

....

.246
- 6o
.057
-00

SMean
pres-

sure of
vapour.

4293
-2482
.2132

.2322

.1888

.2315
-lqO2
.2115

. 1728

.1790

163o

-95
.17S7-1787
.t678
.2328
-1782
.1942

.1215

.1262

.0988

.1053

.1428

.1678

.,....
.2152

.1770
.z602

.1785

29 393
29 479
29.868
29 846
30 084

29.796
29.788
29.696
29.768
29.909

30.036

30-135

30 119
30. tz6
29-857
29.888
29.739

30-10

30-309

30-480
30.135

29.929

29.946

29.744
30.017

30.171

30.093

...... .
RECORD.

S. SW W N. W. Calm.

696 1739 1712 620

59 112 131 62 5

11.8 15.5 13. 10.0

Greatest milCage in one hour was 48 on the 28th. Resultant mileage, 2,275.
Greatest veloeity in guasts 56 miles per hour on Resultant direction, N 17' W.

the 28th. Total inileage, 10,230.

I Men
relative
hunid-

ity.

92.3
76.8
90.0

92.5
79-7

93 7
85.3
71-7

69.0
67.8
67-3

71.5
6t.2
59.3
68-7
71-7

69.3

65.o
63.2
65.3
57-5
60.7
64.8

-..
93 3
84 3
78-8
84.8

74-3

76.o

Dow
point.

54.7
39.0

35 8
38.3
33 0

38.2
33.2

35.7
31.0

31 7

29.7

33 3
31.5
30.2

37-8
31-3

33-7

22.5
22.8

17.8
19-3
26.2
30 O

36.3
31-5
28.8
31 5

32 O

WIN.D.

General
direction.

8.W.
W.
s.

N. W

N.E.
N. W.

S. V.
W.

N. W.

\.E.
N.E.

N.
..... ....

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

N.E.
S.W.

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

N.E.
NE.
N.E.

N. W.
E.

Mean
velocit3
lu milco
perhoui

15 5
21.2

7-5
8.2

9.4

13.7

15.7
20.3

19.3

11.4
8.1
7.3

19.9

15.9
14.0

8.4
16 4
12.4

9.7

16.3
4.3

io.6
9.6
8.7

115.0

4.2

16.3
43.1

31.1

8 3
4.6

TK? UT OUs.IN TENTIIs.

8.5
8.2
8.3

10.0

20.0

10.0

6.8
6.7
S.o
3.5

...

0.0

0.o0
0.5

5.5
7.3
6.8

3.8
6 7
0.0

0-5
8.2

10 O

....
10.0

9.5
3 5
8.0

... .13.7. 6-3 .

.I..-....

Barometer readings roduced to sea-level an,

teoperature of 320 Fahr.

§ Observed.

t Pressure of vapour in inches of mercury.
t Humuidity relative, saturation being 00.

¶ Eight years only.

r-

the tst. Coldest day wis the 23rd. Highest baro-
'neter reading was 30.605 on the 23rd; lowest bar.
rnmeter was 29.393 on the 1st ; giving m range of
1.212 inches. Maximum relative humidity was 99
onthelstand7th. Minimumîîîîrelativehumidity wasE on the 24th.

Rain fell on 12 days.
Snow fell on I day.
%sin Or snow fell on l2days.

The greatest heat was 61.1 on the 1st; the great. Aurorai on 1 night.
est. cold ws 21 9 on the 23rd, giving a range o rOt 12 days.
temperature of S39.3 degrees. Warmest day wa Fog on 2 days.

1:

'..

-5 : . 2
10o C

a.0E: E.E DAY.
toc 2~

® 0 42 .... f. 42  X
00 0 07 0 007 2
or 0.39 3 f 2 .

00 0...4 0 2 4
'Do .... 5

o 0.79 O 79 6 . SuH0A-
® 0.33 - 33 7
Co 0.05 0 as 8
80 0.04 0.04 9
44 10
79 ... ....... 11
54 ..... .......... 12
95 13 .......... SUNDA
97 24.. . . 4
93 ... .... .. - rs1
97 ... ·.. . . 612 .... .... .... 17
23 Inapp. o.oo 18
25 .... ...... 19

77 .-....... 20 .......... SUNDAV
70 ... 21
t7... ... .. 22
98 ... . . . .. 23
92 .... . . . 24r2 . .. . . . . 25
9mo .... - -. 26

oo o.7 .. :47 7 .... ..... SUNDAV00 0.47 o.8 .55 2
00 0.04 ... .04 29
45 · ··. · ·- o3
20 .... .... · · 3£

36.6 3.4 08 3 2 1Sums ................

!5 years means for and
4r23.42 1 7 3-59 includinp this month2:2

2399

.182 .x888

- _

---- ---
--- -

s-

----- ---- --

a

38. ý4 2399. 1 ..

645
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DAY.

2

SUNnAv........ 3
4
5
6
7

9

SUNDAv. ..... 10

12
'3
14
15

16

SUNIAV. ...... 7
18
19
20
2t
22
23

SUNDAV.. ..... 24
25

26
27
28
29

30

..... ...... Means.I

15 Vrs. means for&
incuding this mo.1

T

Mean.

39.47
46.58

42.37
35.00

38.55
41.77
32-52

39-32

39.73
43 68
4t 55
39 02
21.82
22.07

34 35
36.22
38.18
39.33
37.07
38.62

30.20
26.08
23 57
22.08
24.45

17.98

34.29

32.08I

HERMOMETER.

Max. Min. Range

43.9
54.0

55.0

48-7
38.7
43.2
48-3
38.0
47.1

42.6
43.0
46.6
46.0
47.0

30.1
25.0

400O

40.4
40.5
40.0

42.9

39.3
43-0

43.1

41.0
28.9
27.0

25.0
31.0

21.5

35.8
37.2

44.6
37.2

31.7
32,8
32.9

26.7
31.7

29.8
33 7
40 1

33.3
29.5
28 9

17 5

23 9
27 7
32.3

35 6
36 6
35.6
36 5

32.7
22.8
22.8
20.8
19 8
19 9
13 7

40.03 29.97

-48.08 26.04

8.1
16.8

10.4
11.5

7-0

10.4
15.4
11-3

15.4

12.8

9.3
6.5
7.7

17-5
* .2

7-5

16. 1
12.7
8.2

4.4
6.3
3-7
6.5

10 4
18.2
6.1
6.2
5.2
11.1

7-8

*BAROMETER.

Mean. §Max. | §Min. 1 §Range.

30.2202

29.9795

30.0207

30 1023
29.9530
29 9347
30.1580
29.9630

30.0640
30.1172
29. 8508
29.6468
3<).2178
30-5518

..........
30.2457
30.0462
29.7005
29.5740
39.3767
29.7145

30 2738
30.5553
30-4345
29.6868
29 7177
30 2017

ro.o6 30.0118

12.04 I 30.0117

30.264
30-235

30.074
30.153

30.037

30 113

30.258
30.017

30 107
30. 186
29.96:
29.774
30.437
3;0.61:

30-311
30-130
29.882
29 605
39-437
29.955

30.441
30-597
30-595

30.029
29.856
30-369

30.151
29.651î

29.963
30.044
29.856
29.840
30.030
29 918

30.042
30.012
29.686
29.581
29 960

30-495

30.176
29.952

29.599

29.503
29-315
29.486

30.109
30-494
30.189
29.473
29.611
29 956

.113

.584

.109

.181

.273

.228

.099

.065

.174

.275

.193

.477

.135

.178

.283

.102

.122

.469

.332
.103

.406

.556
.245

.413

...... 1 .261 I

1 Meanpres-
sure of
vapour.

.2010

.2697

z81o

.1433

.1573

.1835
.1302
.1948

.2243

.2537

.2477

.2097

.0777

.0830

.1522
.1750
.2238
.2260
.2110

.2072

.1192

.1055

.1103

.0758

.0790

.î686 81.2 I z8~

.Z551

ANALYSIS OF WIND RECORD.

Direction........ N. N.E. E. S.E._
Miles.-.......... 332 2412 379 193
Duration in lrs.. 28 122 48 18

Mean velocity . r.9 19.8 7.9 10.7

Greatest mileage in one hour was 62 on the 28th.
Greatest velocity in gusts 76 miles per hour for

three miles'on the 28th.
Resultant mileage, 4,410

S. S.W. W. N. W. Calm.

906 2192 336o 2251

75 133 177 113 6

2.7z î6.5 19.0 19.9

Resultant direction, N 76: W.
Total mileague, 12,02,5.
Average velocity 16.7 i. p. h.

rative?rbumid.
ity.

83.0
83.0

67-7
70.8
67-5
68S-5
70.8
81-7

91-3
89.2
94.3
87.0
66.5
70.2

76.7
82.2
96.8
93.5
95.3
88.3

70.0

72.2

84.2
93 5
U'? 5
8o.2

Dow
point.

34.5
41-5

31.8
26-3
28.5
32.3
24.2
33.8

1....
37.7
40.7
39 8
35.2

12.7
14.2

27.7
31.2
37-2

37.7
35.8
35.2

21.8
18.3
19 3
20 5
21.2

23.0

WIND.

Mean
General velocity

direction. in miles
perhour

W.
S.E.

S.V.
W.
W.

S.W.75.1V.S.
S. 

E.s.W.
S.

N. E.v.
N. W.

W.
Wv.W.
N.E.s.
N.N. W.

W.
N. V.
N.W.
N.E.
N.E.W.
W.

4.9
16.6

25.5
24-3
î8. 4
25.8
24-3

9.3
9.6

10.7
zo.6
7-5
10.5

19.7
16.3
20.2

28 o
11.5

12.6
15.6
7.2

13.3

16.7

:6 6
16.4

7.6
20.1

37.6
15.6
28 2

IN TENT8.

Oý > -

8.7 10 510.0 10 10

4-3 10 O
8 8 Io I
8.8 Io o
5.2 10 o

2.0 1 o
5.3 10 O

10.0 10 10

10.0 10 ro
10.0 10 10

9.5 10 7
8.3 10 5
2.8 10 O

0.5 1 O
10.0 10 10

10.0 10 10

9.2 10 5

100 10 10

8.7 10 2

6.3 ro o
6.,5 o o

100 10 10

10.0 10 1c

10.0 10 0

3.0 10 0

.... 7.40

«Barometer readings reduced to sea-level and
temperature of 320 Fahr.

§ Observed.

t Pressure of vapour in inches of meroury.

t Humidity relative, saturation being 100.
¶1 Eight years only.

The greatest heat was 55.0 on the 3rd; the great-
est cold was 13.7 on the 30th, giving a range of
temperature of 41.3 degrees. Warmest day was
the 3rd. Coldest day was the 30th. Highest baro-
meter reading was 30.611 on the 16th; lowest bar-

Il

.6.7 7.61 .. ..

,1889.
C. H. MoLEOD, Superintendent.

DAY.~ o.- .-

3 ...... .... 1
O0 0.07 .... 0 07 2

04 O 13 0.13 3 ....... •••SUNDA

70 Iti;app. 0.00 4

46 Inapp. Inapp. o 00 6
49 .... .... 7... 7
86 .... .... ..... 8
66 ..... ...... 9

90 . .. 1o. SUNDAY

50 Inapp. . 0.00 Il
00 .... .... 12

00 0.02 0.-2 13

07 0.07 Inapp. 0.07 14
o6 ... o.6 o.o6 15
6... . ... 6

98 .... .... ... 7 ......... SUNDA

g6 .. 1· . . 8.
00 0.01 001 19
Oo o.96 o 96 ao
00 0.13 0.13 21

00 0.24 .... 0.24 22

03 0.02 0.02 23

0r 0.03 . . .03 24 .......... SUNDAv

12 Inapp. . -. O.So 25

36 .... . . - 2

00 .... 7.5 0.75 27

0 . 7.1 0.76 28

00 .... 0.4 0.04 29
96 .... .... .... 30

37.5 .68 5.6 3.29 ums .............

15 years means for and
U20 2.41 z3.6 3,79 iIncludine this month

ometer was 29.315 on the 22nd; giving a range of
1.296 inches. Maximum relative humidit was 100
on the 20th. and 21st. Minimum relative IumiditY
was 49 on the 4th.
Rain fell on 14 days.
Snow fell on 6 days.
Rain or snow fell on 18 days.
Rain and snow fell on 2 days.
An Aurora was observed on 1 night.
Iloar frost on 6 days.
Lunar halo on 1 night.
Lunar corona on the 30th.
Fog on 7 days.

-1z686 - 81.2 128 9

79-9



ABSTRACT FOR THE MONTH OF DECEMBER, 1889.
Meteorological Observation, McGill College Observatory, Montreal, Canada, Height above sea level, 187 feet. C. H. McLEOD,Supintendent.

THERMOMETER. *BAROMETER. WIND. IN
inMean 9aMeab -o .-"-

pres- relative Dew
DAY. Mean. ~ ~ sure of bumid- point. ean . .2.2o-- n DAY.

Mean. Max. Min. Range mean. §-x in. §Rang-e vapour. ity-i :
direction. inmiles : , 4 - -perbo u -;5o

Sunnav ........ 2 ... 35-9 27.7 28.2 ....... ...... ...... .... ... .... .... W. 28.8 ... .. 3.....5SS2 34.72 38.2 22.0 26.2 29.9258 29.990 29.895 .095 .2598 79.0 28.7 W. 25.7 .0.0 0o 10 o . x ..... S n

3 8.63 22.0 -1.0 23-0 30.2937 30.507 30-o6 4  .443 .0472 67 2 -:.5 N. 27.8 3.7 10 0 70 ..- o.2 0.02 3
4 -Z.48 4.1 -7.2 xx.2 30.5:60 30.614 30-407 .207 .03:5 78.0 -7.2 4\.E. 6.3 4.8 10 o 78 .... ... 4
S 12-52 22.4 o.8 2z.6 30 0587 30.354 29.23 .529 .0742 92.3 20.5 S.E. 8-4 8.3 0 O Oo . .0 o.o 5
6 23.20 28.9 I5.S 73. 29.9488 30.052 29 Sg .223 .200 78.0 ll.5 W. 27.4 8.0 10 : o 3 - .2 0.07 6
7 30.70 36.9 z6 7 20.2 29 8682 29.994 29.770 .224 .2350 77-0 24.5 W. 25.3 10 0 o o W . .

SuNnav........ 8 41.2 25.9 15.2 . . ..... E. 4.8.. .... .. ... 0.41 .... 0.41 8 .......... SUNnAV
9 41-40 45.7 34 5 11.2 29.9905 30.224 29.774 .450 .2053 78.2 34.8 W. 26.3 8.o 0 1 o0 0.41 .... 0.4 9

10 30.38 35.o 28.0 7.0 33-3443 30.466 30.130 -3;6 .2238 73.3 23-2 W. 12.7 6.5 10 o 7s O.o - . 0.02 20
23 35.98 42.0 27.8 14 2 29.7423 29.866 29 628 .238 .0762 82.3 31.0 S.W. 26.5 zo o 2o zo oo o.55 Inpp.' 0.55 Ir
22 24.43 31.8 2o.o 21.8 30-1057 30-197 29.964 .233 .I02 76.8 28.3 W. 20.9 1.3 10 O 53 .... .... .... 12
23 29.42 25.6 1o.7 z4-9 30-0098 30349 29.7 .5 .oS55 79.3 14.2 W. 23 9 4.0 0 O 24 .... 0.5 0.03 13
24 4.60 10.7 2.3 9.4 30.3402 30-410 30.279 .131 .0392 72.7 -2.3 E. zo.6 5.0 20 0 oc .... 0.1 0.00 24

Su Av. 5 ....... 2.0 -0.0 22.0 ...... .. ... ....... .... E. 7.0 .... .. .. 1 2.4 0.05 25 .......... SUNoAv
:6 25-55 29.0 28 6 10.4 30.2852 30.282 30.064 .2 .27 8-3 20.7 S.W. 62.4 8.a o 64 .... .... .
17 29-58 34-5 25.5 9.o 3o-2618 3o.3co 3o.2o6 .094 .40s 85. 3 25. S. 11.3 .- . .o oo .... o.2 0.02 17
28 33.3 4.2 24. z6.7 30.1420 30.28 29.947 .321 .:802 92.8 31.3 E. 25.2 3o.0 0 c O0 0.9 2 . .. 2 13
19 39.97 42. 37.6 3.4 229030 .882 29.829 .053 .2320 89.8 37.2 N . 20.5 20.0 10 10 30 .. 58 .7 0.18 29
20 35-23 395. 32.7 6.7 29.7427 29gog 29.500 .409 .287 93 3 33.5 W. 2.5 0.0 10 10 o 0.00 .... o.64 2o
: 25.8 34.3 37. 7.2 30-555 30.364 29.837 .524 .1167 81.7 20.7 N. W. 28.6 2.0 3 9 64 . 4 . 0.34 26

SUNnAV ........ 22 ..... 36.o 34.9 2Z.Z ....... ...... ... .. ..... .... ...- N. 20.7 .... . . . . oo o.o6 3.2 o.50 22 .......... SUsNav
23 27.47 23.3 13.9 9.4 30-3490 30.444 30.177 .267 .0770 So.3 12.3 N. W. 27.6 3.0 Mo o 96 .... .... .••• 23
24 30-57 35.2 17.7 17-S 30.29 30.340 29.977 .363 .3500 87-8 27.2 N. W. 24.2 1o.0 1o 1o 31 .... .7 0.12 24
25 36.38 4z.3 30.7 io-6 29.666 29.761 29.578 .383 .2782 83-o 31-3 W. 29.2 2o.0 1o 1o 04 o.or .... o0.or 25
26 25.88 35.5 18.6 16.9 30-3003 29.674 29.o36 .63s .31,58 81-3 2Z.o N.W. 23.7 9.8 10 9 oc- .... 3-4 10.34 26
27 8.32 x8.6 5.5 23.1 29.7893 29-866 29.656 .200 0455 72.0 O 7 S.W.? 28.3 5.7 20 o 71 ... , .... .... 27
23 23-58 7.2 o.2 7.1 30.0457 30.231 29.859 .372 .o695 86.8 X0.5 S.W. 6.2 6.3 o Q 44 .... 0.1 10.0 28

USUNAY........29 42.0 5.0 37.0 ............. N.E. 19.3 .... .. . 0 0o .25 O 2 o.26 29 .......... SuNDAY

30 09.43 45.7 9.7 36.o 30.2502 30.636 29.684 .952 .0807 68.7 0.0 N.W. 30.6 23 10 o 93.... .... 30
31 13.02 19-5 4.7 14.8 30-8330 30-889 30.767 .222 .0543 68.o 4.5 N.W. 0n.2 0.2 1 O 95 ... .... 31

. .. Means. 23-79 31.49 26.23 25.36 30.0033 .332 .1059 80-2 8 5 ........... 18.29 6.88 .. 30.1 3.19 13.2 .39 Sus ................

... .... ins .1237 _ _ 16.1 1__ ___ ___133. ___ 1 ..... 
3_SI_______________ontM. neansfor& 4 15 years means for and

ncluding this 1no. 19.03 25.94 z.6 4. go.oo ...... 1 ...... .287 .99 82 .. ...... .... 7.9._ -mludin this month

A&NALYSIS 0F WIND RECORD.AN LY IS OF WI D EC RD Oarometer readings reduced to sea-level uood barooncter WaS 29.o26 on the 26th, îiin 1 r uo

i I I I 0~l.853 ioChes. M immrelative iit aoc
Direction....... N. N.E. E. S.E. S. S.W. W. N. W. Calm. temperature Of 320 Faor. tb 20h. .inimum relative humidity waS6 on

Miles............ 814 399 2477 567 1033 26 >7 27s7 § Obse2v5d. tho 3rd7
-t -rssr ofSoow niele fmrcr. e fell on 114dfYs.

Duration in hrs.. 56 33 128 37 56 96 224 0o8 l 6 in fe on 14 da".

24.5 22. - - Humidits' relative, satura&tion being zo. Raio or sow fOIt On 22 daYS.MIan vcoety... 24.5 12. 22.5 35.3 18-4 23. 19.2 25.5 ¶Eîgbtyea only. itiin ud sOowfc.Aon 3 dooYS.

Greatest mileage in one hour was 7o on the 3oth. Resultant mileage, 5,630. The greatest heat was 45.7 On the 9th OOd 301h; l An Auros o s o i igt
iti per West. ~~greaest Cld 11V11 7.1 below zero on the 4th. giviog brfoto as

Greatest-velocity in gusts x5omiles pehoourfor Resultantdirection,. a range of teWsiperatur o! 3.Sdege& Wroe5l Lutmrlaloon One night.
five miles on the 3oth. (This is the greatest velocity Total mileage, o3,534.mete redn was o88 on the t; lowcst
on ourrecords.)Barometer reangs reue o s-leo



METEJÔROLOGICAÍ. A.Ï38TR1 ACT E.FOR TI-IEi YELAR 1889..

Observations made at McGill College Observatory, Montreal, Canada. - Height above sea level 187 ft. Latitude N. 45° 30' 17". Longitude 4 h 54- 18055 W.
C. H. McLEOD, Superintendent.

TnMoN ouHi

MONri. If¶ Devia-
atien froni

I 5 year

January ......... 21 3 9.64 44.0
February. 1059 - 4.65 39 .5
March .......... 28.70 + 5 il 43.9
April............ 43.34 + 3.76 73.6
May ............ 56.95 +217 88.0
June............. 62.91 - 1.55 84.9
July ........... 67.97 -I1S 875
August .......... 61.97 - 2.13 Pl.l
September .... 59.93 + 1.37 82.1
October ........ 40.15 - 4.8 61.1
November . 34.29 + 221 55.0
December . 13.79 + 4.76 31.5

Fums for 1889 .. I. .. .
Means for 1889 4.2.90 + 1.22 ..

Means for 15m
+ .64nding44.0

3+15 1849.9

TER. 
1

- 6.51 11.9
-22.6 17.5

7.8 12.2
23.8 16.8
35.3 17.7
45.1 16.1
52.3 16.0
50.1 148
37.7 15.6
21.81 11.6
11.71 10.1
16.1 15.4

29.9560
30 04!0
29.8885
29 9554
29.839
29.9194
29 9286
30.0049
29.9835
31.0384
30.0114
30.1133

29.9687

29.9756

0 BARoMEER.

C4

30.708
30.885
30.503
30.499
30.216
30.423
30.247
30.329
30.370
30.605
30.611
30.889

29 064
29.222
28.982
29.277
29.531
29.48ï
29.582
29.668
29.281
29 393
29.3 5
29.036

e a

.298

.287
178

.179

.146
.180
.131
.118
.142
.182
.244
.322

.20L

.19 6

.33..-8

.42,6

.516i

.4681

.4197

.1088.0638

-1686
.1159

.2601

-2497

82.5
80 .9
75.3
65.10
f9.5
73 9
74 9
75.8
79.2
74.3
81.2
8" .2

16 6
5.6

21.6
31.3
46.3
53.8
59.2
56.7
52.9
32.0
28.9
18.5

76.1 35.3

Mean
Resultant velocity
direction. in miles

per hour

S. 70° W.
S. 650 W.
S. 850 W.
S. 720 W.
S. 43° W.
8. 570 W.
S. 510 W.
S. 54" W.
S. 30° W.
N.17 0 

W.
N.760 W.

W.

18.5
18.9
17.4
14.5
15.8
13.8
12.5
12.1
12.4
13.7
16.7
18.2

15.39S. 690 W.

-n

.o .

67.3
6t.5
63.2
-54.8
65 2
71 1
636
59.6
62.1
63.1
76 1
68 8

74.4 ... 61.,4

S-

30.5 1.88
43.6 0.30
40.0 0.62
53.0 2 14
F4.1 2.97
45.5 4.73
50.3 7. l
59.0 2.1
45.0 4.63
36.6 3.31
30.-5 1.08
30.1 3.1

... 35.1
43.2 ....

§460 27.74

a

7
2
9

16
20

13
14
.12
14
11

I -
149

c

40.5
32.2
15.3
0.1
0.1

0.8
15.6
13.2

117.7

133 1253

4.67
3.33
2.11
2.15
2.97
4.73
7.16
2.73
4.63
3.42
3.29
4.39

4558
3.tO

40.05

1
2
3

16

22
18
15
13
16
20
20
13
14

-12
18
22

203
16.9

15 202

February.. ......
March . .........
A ril. .. ..

July ............
August.....
September.
October.
Novemaber .
December.

Sums for 1889 ...
Means for 1889...

Means for 15
ar ending

* Barometer readings reduced to 320 Fah., and to sea level. t Inches of mereury. 1 Saturation, 100. § For 8 years only. ¶ "+" indicates that the ter#perature has been higher; "-" that it bas been lower than the ave
for 15 years, inclusive of 1889. The monthly means are derived from readings taken every 4th hour, beginning with 3h. Omi, Eastern Standard time. The anemometer and wind vane are on the summit of Mount Royal, 57 foet
above the ground, and 810 feet above sea level.

The greatest heat was 88.0 on May 18th; greatest cold 22.6 below zero on February 4th; extreme range of temperature was therefore 110°.6. Greateet range of the thermometer in one day was 39.8 on Jan. 30th ; leuat
range was 3.4 on Jan 7th. The warmest day was May 18th, when the mean temperature was 77 82. The coldest day was Feb. 23rd, when the mean temperature was 10.73below zero. The highest barometerreading was 30.889
on December 31st, the lowest was 28.981 on March 7th, giving a range of 1.907 for the year. The lowest relative humidity was 15 on Apri l5tth. The greate4t mileago qf wind recorded in one hour wis 70 on December 30th, and
the greatest velocity in gusts was at the rate of 150 m. p. h. for % miles on Dec. 3uth; this is the greatest velocity on our records. The total mileage of wind was 131,829. The resultant direction of the wind forthe year was S. 699 W.,
and the resultant mileage 47,960, Auroras were obierved on 16 nights. Fogs on 42 days. Hoar-frost on 30 days. Thunder storms on 17 days. Lunar halés on 8 night. Lunar coronas on 5 nights. Solar halos on 8 days and
contact are on une day. The sleighing of the winter closed, in the city, on March 26th. The first appreciable snowfall of the autumn was on October 28th. Whe first aleighing of the winter was on November 28th.

The yearly meana, aboya are the averages of the monthly means, except for the velocity of the wind.

. .. -1-- - -1-11--l-1

... 1 .6


