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THE

CANADIAN NATURALIST

AND

Quarterly Jomvnal of Srience,

DISCOVERY OF THE PREGLACIAL OUTLET OF
THE BASIN OF LAKE ERIE INTO THAT OF
LAKE ONTARIO; WITH NOTES ON THE ORIGIN
OF OUR LOWER GREAT LAKES.

The above is the title of a lengthy paper by Prof. J. W.
Spencer, of King's College, Windsor, N. 8., read before the
American Philosophical Society in March last.

We present our readers with the more important parts of the
paper concerning the Preglacial Outlet of Tiike Evie and a sum-
mary of the whole.

Basin of Luke Onturic. As is well known, Lake Ontario
consists of a broad, shallow (considering its size) busin, exeavated
on the southern margin out of the Medina shales, and having its
southern shores from one to several miles from the foot of the
Niagara escarpment. The Medina shales form the western
margin (where not covered with drift) to a point near Quakville.
TFrom this town to a point some distance castward of Toronto,
the hard rocks are made up of the different beds of Hudson River
Epoch; while the soft Utica shales oceupy the middle portion,
and the Trenton limestones the portion of the Provinee towards
the eastern end of the lake. ’

The country at the western end of the lake consists of slopes
gontly rising to the foot of the Niagara cscarpment. Sometimes
this elevation is by terraces, and again by gentle inclines, as
between the foot of the encarpment at Limehouse (onthe G. T.
Railway) and the lake, where the difference of altitude above the
water is more than 700 feet, without any very conspicuous features.

Vor. X. E No. 2.
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Buasin of Lake Erie. " The exceedingly shallow basin of Lake
Erie has its bottom as necar a level plage as any terrestrial tract
could be. Its mean depth, or even maxima and minima depths
from its western end for more than 150 miles, scarcely varies
from 12 or 13 fathoms for the greater portion of its width. The
castern 20 miles has also a bed no deeper than the western por-
tion. Between these two portions of the lake, the hydrography
shows an area with twice this depth (the decpest sounding being
35 fathoms). This deepest portion skirts Long Point (the ex-
tremity, a modern peniosula of lucustrine origin), and hasa
somewhat transverse course. An area of less than 40 miles long
has a depth of more than 20 fathoms. The deeper channel seems
to turn around Long Point, and take a cowrse towards Haldimand
couaty, in our Canadian Province, somewhere west of Maitland.
The outlet of the lake, in the direction of the Niagara river, has
a rocky bottom (Corniferous limestone).

The study of this lake at first appears less practicable than
that of OQuntario, but, when its former outlev and its tributary
rivers are described, the writer trusts that he will have made
some observations, that may help to clear the darkness that han s-
about the history of our interesting lake region, before the advent
of the Ice Age.

The Dundus Valley und adjacent Caiions. We may consider
that the Dundas valley begins at the “bluff” cast of the Hamil-
ton reservoir, and extends westward, including the location of the
city of Hamilton and the Burlington Bay, at least its western
portion. With this definition, the width at the Burlington heights
{an old lake terrace 108 fect above present level of the water)
would be less than five miles. Awva mile and half westward of
the heights, the valley suddenly becomes narrowed (equally on
both sides of ite axis of direction, by the Niagara escarpment
making two equal concave bends, on cach side of the valley,
whenee the straight upper portion extends, the whole resembling
the outline of a thistle and its stem), from which place it extends
six miles westward to Copetown, oa the northeru side; and three
and a half to Ancaster, on its southern side. The breadth be-
tween the limestone walls of this valley varies somewhat from
two to two and a half miles. The summit angles of the lime-
stoue walls on both sides are decidedly sharp.

Dundas town is situated in this valley, its centre having a
height about 70 feet above Luke Ontario, but its sides rise in
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terraces or abrupt hills; and on ascending the valley, we find
that between the escarpments are great ranges of parallel hills
separated by deep gorges or glens, excavated in the drift by
modern streams. This rugged character continues until the sum-
mit of the Post Pliocene ridges have a height equal to that of the
escarpment. As the gorges ascend towards the westward they
become smaller, until at some distance south-west of Copetown
and Ancaster, the divide of the present system of drainage is
reached. Some of these straams have cut through the drift, so
that they have only an altitude above the lake (which is seven
miles distant) of 240 feet, while the tops of the ridges immedi-
ately in the neighborhood are not much less than 400 feet high
though they themselves have been removed to a depth of about
another hundred feet, for the dr't has filled the upper portion
of the valley to the height of 500 feet above Lake Ontario.
Even to the very sources of the streams, the country resembles
the rivers of our great North Western Territories (or those of
the Westera States), cutting their way through a deep drift
at high altitudes, which is not underlaid by harder rocks, showing
deep valleys rapidly increasing in size and Aepth, as they are
cleaning out the soft wmaterial, and hurrying down to lower
levels—a strong contrast to the features in most other portions
of our Provinee.

Ouo the south side of the Dundas valley, a few unimportant
streams, mostly dry in summer, have worn back the limestone
escarpment, over which they flow, to distances varying from a
few yards to a few hundred, making glens at whose head iu spring-
time some picturesque caseades can be seen. At Mount Albion,
six miles east of Hamilton, there ure two of these larger gorges,
whose waters, after passing over picturesque falls, 70 feet high,
and through glens several hundred yards in length, empty into
the triangular valley noticed before. On the north side of the
Dundas valley, besides small gorges with their streams compar-
able to those on the south side, there are several of much larger
dimensions; for example, thut at Waterdown, six miles north of
Hamilton, Still larger is Glen Spencer which has a cafon
half a mile long, 300 feet deep, and between 200 and 300 yards
wide at its mouth. At the head of this is Spencer Falls, 135
feet high, and joining it laterally there is another cafion, with a
considerable stream flowing from Webster’s Falls, which how-
ever, is of less height than the other. The waters feeding these
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streams come from northward of the cscarpment, and belong to
a system of drainage different from those streams which flow
down through the drift of the Dundas valley and are of much
greater length, At the foot of Spencer Falls, the waters strike
the upper portion of the Clinton shaly beds. The Falls now
are two feet deeper than twenty years ago. Yet the stream is
small, and makes a pond below in the soft shales. But this
difference in height does not represent the rate of wearing or
recession of the precipice. That the stream is much smaller
than formerly is plainly to be sven, for at present it has cut a
narrow chaonel, from ten to fifteen yards in width, above the
fulls, and from four to six fet deep on odne side of the more
apcient valley, which is about 50 yards wide and 30 fect decp,
excavated in the Niagara dolomites.

The surfaces of the escarpment in both sides of Glens Spencer
and Wekster present a peculiar aspeet. That on the north-castern
side has 2 maximum height of 520 fuet above the luke. On the
same side, a scetion made longitudinally shows several broad
shallow glens nearly o hundred feet deep crossing it and entering
Glen Spencer.  The surface of the rocks is glaciated, but not
parallel with the dircetion 'of the channels.  Oun the south-western
side of the sume ¢iifun, we find that a portion of the thin beds
of Upper Niagara limestone have been removed.  This absence
is not general, for it soun regains its average height of about 500
feet.

The Grand Ricer Villey. The Graod River of Ouneario rises
in the County of Grey, not more than tweoty-five miles from
Georgian Bay. Thence it flows southward, and at Elora the river
assumes a conspicuous feature. Here it cuts through the Guelph
dolomites to a depth of about 80 fret and forms a cufivn about
100 feet in width with vertical walls. At this place it is joined
by & rivulet from the west, which has formed a tributary cafion
similar to that of the Grand River itself.

The country in this region is so flat that it appears as a level
plane.  Farther southward the river wiods over a broader bed,
and at Galt the present river valley occupics a portion of 2 broad
deprossion in a country indieating a former and much more ex-
tepsive valley. In fact the old river valley existed in Preglacial
times, for the present stream has re-excavated only a part of its
old bed at Galt, leaving on the flanks of one of its banks (both
of which are composed of Guelph dolomites), & deposit of Post
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Tertiary drift, in the form of a bed of large rounded_boulders
mostly of Laurentian gocisses. The country for four miles south
of Galt is of similar character, forming a broad valley, in which
the present river flows. At this distance from Galt the river
takes a turn to the south-westward; but at the same place, the
old valley appears to pass in a nearly direct line with the course
of the present bed (before the modern turn is made to the west-
ward). As this portion of the valley now entered, hus not to any
extent been cleaned out by modern streams, it forms a broad
shallow depression in the country estending for a few miles in
width. Yet it is often occupied with hills composed of stratified
coarse gravel belonging to thut belt, which’ extends from Owen
Sound to the County of Brunt, and called by the Canadian Geo-
logical Survey “Artemesia Gravel.”

It is through a portion of this valley that the Fairchild’s Creck
flows. Many streams derive their supplies of water from the
Beverly swamps, which also feed the Lindsay Creck, that empties
over Webster Falls and flows down Glen Spencer through the
Dundas valley to Lake Ontario.

The G. W. Ruilway, at four wiles south of Galt, enters this
valley and continues in it or its branches as fur as Harrisburg,
though the deeper depressivn is vear St. George (a short distance
west of Harrisburg).  After leaving what' I consider its more
ancient bed, south of Galt (unless the country between the present
bed and Fairchild’s Creck was an island), the Grand River flows
southward to Paris and Brantford, having a deep, broad valley.
At the latter place the valley may fairly be placed at a few miles
in width, while further to the castward the river winds in an
old course which had formerly a width of four miles. 1In
the regiou of Brantford the valley is bounded by a somewhat
clevated platean. At Paris, Neith's Creck enters the Grand River
from the west, and has a valley almost comparable in size with
that of the latter at this town. At Paris, the Grand River cuts
through the plaster-beariog Onondags formation. Similar rocks
appear at various places alony the river, at places where the river
has cleancd out a portion of one side of its ancient valley.

At the Great Western Railway erossing, east of Paris, the bed
of the river has an altitude of 495 feet above Lake Ontario, while
at Brantford it is 410 feet (this elevation may not be perfectly
aceurate) above the same datum. From Brantford the river
winds through a broad valley, with a general easterly direction,
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to Seneea, where the immediate bed is about quarter of a mile
wide, flowing at the southern side of a valley, more than two
miles wide, and 75 feet below its boundaries, which ave 440 feet
above Lake Ontario. At Seneca the bed of the present river-
course is 365 feet above Lake Ontario or only 37 feet above Lake
Erie. (The H.&N. W, Railway levels give Lake Brie as 328 feet
above Lake Ontario, whilst the Report of the Chief Engincer of
the Welland Capal states that the difference of level is 326 fect.
As these two levels agree so nearly, and as the other figures refer
to the railway levels, I have followed them here.) Eastward from
Sencea the river continues to have its broad valley as far as
Cayuga. To near this town the waters of the Welland eanal
feeder reach, at a height of about 9 (?) féet above Lake Erie.

From Seneca to Cayuga the direction of the valley is nearly
south, but at the latter place it abruptly turnsnearly to the east-
ward, and in a short distance it passes to u flatter country and
flows over Corniferous limestone.  After a sluggish flow, it enters
Lake Erie, (passing through a marshy country) at Port Maitland
more than fiftcen miles in a direes line from Cayuga. It must
be remembered that, from Seneca to Cayuga, the valley is broad
and conspicuous. At osly a short distance south of the river, at
Seneca, the summit of the country is occupied by u gravel
ridge. '

Returning to the valley of Fairchild’s Creck, we find the stream
priveipally flowing in the former bed of the Grand River, aban-
doned a few miles below Galt since the Ice Age. This creck
crosses the Great Western Railway at a level of fifteen feet below
the crossing of the Grand River, at a few miles to the westward.
Again, the Tairchild’s Creck crosses the Braotford and Harrisburg
railway at an altitude of 407 feet above Lake Ountario, or a little
below that of the Grand River at Brantford, although it empties
into it a few miles east of the city just named.

Fairchild’s Creek is now of moderate size meandering through
the drift for @ width of two miles. This drift is in part strati-
fied clay. The Grand River from Brantford castward, is generally
escavated from the drift deposits, although occasionally one side
of the valley shows rocks of Onondaga formation, exposed by the
removal of the drift in modern times. It is also desirable to call
attention to the fact that in the region of Brantford, much

‘of the Onondaga Formation is shaly and forms the surface
country-rock, covering a broad belt, whilst from Seneca castward
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the surface of the country is more generally covered with Cornife-
rous limestone.

Country between the Grand River and Dundas Valleys. The
watershed between these two present drainage systems is ab ouly
a short distance southwest of Copetown, and the distance iv a
direction from the Fairehild’s to the Dundas side of this divide
is less than seven miles, with an average altitude of less than 480
feet (the same as that of the Fairchild’s Creek, as it crosses
the Great Western Railway). The highest point that I have
levelled is 492 feet above Lake Ontario. On receding westward
from the divide, the country gradually descends to the Fairchild’s
Creck, which as it erosses the Brantford and Harrisburg Railway
is 407 above the Lake. It is considerably lower where it enters
the Grand River. The region between the divide and the Grand
River is traversed from north-west to south-east by a considerable
number of streams, all with relatively large valleys, cut in the
drift, since the present system of drainage was inaugurated in
Post Glacial times.

The country from Jerseyville (about 465 feet above lake) slopes
gradually to the Grand River, from six to eight miles distant to
the southward.

On examination, it may be seen that the country is too high
to permit the Fairchild’s Creek or Grand River, as they are at
present sitwated, to flow over the height of land into the epper
portion of the Dundas valley. As referred to before, the Niagara
limestone forming the summit of the esearpment at Ancaster
and castward has a height of about 500 feet. These beds Jip at
only about 25 feet in & mile (to about 20 degrees west of south)
and are not generally covered by a great thickness of drift, but
in many places are exposed on or near the surface. Westward
of Ancaster these limestones are nowherce to be found, but the
country is covered only with drift. at ashort distance west of this
village, we find streams flowing north-casterly and casterly with
very deep valleys in the drift, indicating the absence of the floor
of limestone to a depth of over 250 feet below the surface of the
escarpment. But on going westward we fied that the streams
have not cut to an cqual depth, but are still running deeply
through drift. Eventually we reach the divide, after which we
find that other systems of streams also cut deeply in the lrift
running in a south-casterly direction to join the Grand River; but
the Niagara limestone is absent from a covsiderable extent of
country.
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On the uorthern side of the Dundas valley the escarpment after
reaching Copetown is buried by the drift.  Although the line of
buried ecliffs recedes somewhat to the northward of the Great
Western Railway, yet there are occasional exposures, as at Troy
and other places in Beverly and Flamboro, where the underlying
limestones come to the surface. At Harrisburg the limestones
are known to be absent for a depth of more than 72 feet, as shown
in & deep well in the drift.

In the town of Paris one well came upon hard rock at 10 feet
below the surfize, whilst another at 100 feet in depth reached
no further than boulder clay. This last well must have been in
a buried channel of Neith’s Creek, as outerops of gypsum-bearing
beds of the Onondaga formation frequently oceur near the summit
of the hills. From what has just been written, it is casily scen
that the Niagara limestones are absent from a more or less horiz-
ontal floor (which is over 500 feet' above the lake, on both the
northern and southern sides of the Dundas valley) which continues’
from Dundas westward to near Harrisburg, where it meets a
portion of the Grand River valley. But almost immediately west
of Anecaster we find streams running northward at right angles
to the escarpment, and cutting through drift to the depth of
almost hundreds of feet.  In faet, if we draw a line from Dundas
to northward of Harrisburg (a mile or two), and another from
Ancaster southward to the Grand River, we have two limits of a
region where the limestone floor has been cut away from an other-
wise generally level region. The southern side of the area is the
southern margin of the Graad River valley, between Seneea and
Brantford ; and the western boundary is composed of Onondaga
rocks east of Paris (which perhaps forms an island of rocks bwried
more or less in drift).

The Buried River Channel in the Dundus Valley and its Ezx-
tenstons. That the Dundas valley is that of an ancient river
valley now buried to a great depth with the débris produced in
the Tee Age, becomes apparent on a careful study of the region.
However, until a key was discovered the mystery of its origin
was found to be very obscure. My own labors at studying this
region may fairly be stated as the first systematic attempts at the
solution of the present configuration of the western end of Lake
Ontario and the adjacent valley. Assertions have been made
that it was sccoped out by a glacier, but this wild hypothesis
was only a statement made without any regard to facts.
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From the topography, it is be scen that the apparent length of
the rock-bound valley is six miles, with a2 width of over two
miles; then it widens suddenly to four miles (with concave curves
on both sides), after which it gradually increases in width as it
opens into Lake Outario. The direction of the axis of the valley is
about N. 70° E. The summit edges of the rock walls are sharply
angular and not rounded or truncated. This angularity \s not
due to frost action since the Ice Age, to any extent, us is siiown
by the character of the talus. The rocks of the summit are fre-
quently covered with ice markings, but I am not aware of any
locality where they have been observed as being parallel with the
trae direction of the valley, but on all sides one can observe them
(semetimes at only small angles of less than 30 degrees) making
conspicuous angles with its uxis, One exception may be made
to this statement.  On a projecting ledge of Clinton limestone, at
Russel’s quarry, ncar Hamilton, at a height of 254 feet above the
luke, and 134 feet below the summit of the ¢ mountain,” after
the removal of some talus, I observed that the surface was polished
but with seratches so faint that they could searcely be compared
with those of fine sand-paper on wood; and the direction if
determivable, was parallel with the overhanging esearpment.
There are many tributary caffons, which are cvidently of greater
antiquity than the Ice Age, which could not have been excavated
by the present streams, and are at all sorts of direction compared
with the striated surface of the counntry.

The topography of the lower luke regions precludes the idea of
a glacier flowing down the valley to the north-eastward. Again,
as the direction of the ice was towards the south-west, the waters
from the melting glaciers could searcely flow up an escarpment
mwany hundreds of feet in height. Jven if the Niagara escarp-
ment did not exist elsewhere, the non-parallelisin of the strize,
and cdges of the escarpment with their angular summits, is
sufficient to prove the non-glacial origin of the valley in the hard
limestone rocks. Moreover, ut the eastern end of the narrower
portion of the valley, there are two concave curves facing the lake,
which of necessity would have been removed if such a gigantic
grinding agent had been moving up the valley.

The glacier-origin of the valley being an absolutely untenable
hypothesis, I sought for some fluviatile agent capable of effecting
the present configuration of the region. At the time, no idea
occurred that even the great valley of the present is only a miser-
Vou. X. R2 No. 2.
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able remnant of one of gigantic proportions obseured by hundreds
of feet of drift. The question arose, could Lake Erie have ever
emptied by this valley ?  This suggestion did not hold its ground
for any length of time, because the present levels are all too high.
Near Galt, the traces of the true origin first presented themselves.
A branch of the Great Western Railway extends from Galt south-
ward for about four miles in the valley of the Grand River, after
which, without making avy important aseent, it pusses into the
broad older valley, deseribed above as that in which TFairchild’s
Creck now flows. After a careful examination of the region and of
the railway levels, T came to the conclusion that it was an old
buried valley. It then beerme apparent that if the Grand River
had occupied the site of the Fairehild’s Creck, that the latter
probably flowed down the Dundas valley, and that the Grand
River, being one of the largest of the rivers of Ontario, might have
been a sufficient cruse for the great excavation at the western end
of Luke Ontario. Having procured all the levels that hore an
the subject wiich were available, it beeame necessary to connect
several places myself by instrumental measurements, which work
was accomplished last July, with the aid of Prof. Wilkins. As
the whole floor of Niagara limestones is absent. as has previously
heen shown, the proof that the ancient Grand River flowed down
the Dundas valley was completed, and of this discovery there was
published 2 local notice last August. Sigmifieant and interesting
as this faet was, relative to the change of systems in our Canadian
drainage, a still move important issue was involved. When taking
the levels between the Dundas valley (modern) and the Grand
River, it was found that the whole calearcous floor was removed
from a basin several miles in width, and that all the wells were
sunk to a considerable depth in the drift before water could be
obtained. On glancing at the map it will be seen that the Grand
River from Brautford to Sencea meanders through a broad course,
which in its ancient basin is several miles in width, but that from
Sencea the valley is narrower, and the course of the stream more
direet, as far as Cayuga. At Sencea the valley is two miles wide
and seventy-five fect deep.  Also the bed of the Grand River at
Sencea is in drift which is only 37 fect above the lake into which
it now empties. This broad valley continues to Cayuga within a
few miles of the lake, whence its former probable course was by
wearly dircet line to Liake Erie, now filled with drift, ncar the
present bead in the river towards the castward. At Cayuga
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the rock beneath the drift-bed of the river is below the lake level,
on the margin of the ancient valley.

Having observed the connection between the Dundas valley,
Grand River and Lake Lrie, it dawned on me that I had estab-
lished the knowledge of « channel having a very important bearing
on the surface geology of the lake region. It now became
apparens that Lake Irie had flowed by the Grand River (reversed)
10 a point west or north-west of Sencca, and thence by the Dun-
das valley, into Lake Ontario; also that the upper waters of the
Grand River, previously discovered as passing down the Dundas
valley, were really tributary to the outlet of Lake lorie, and joined
it somewhere south of Harrisburg; and that the basin between
Brantford (and the Grand River of to-day) and the Great
Western Railway, at Copetown, formed an expanded lakelet
along the course of the ancient outlet. of Luke Jrie, scooped out
of the softer rocks of the Onondaga Formation before voticed.
As the waters excavated a bed in a deeper channel, of course
this lukelet would become an expanded and depressed valley,
such as we often sce amongst the hills of drift, at a shors distance
westward of Dundas.  Possibly the Grand River divided and flowed
around au island, the western side of which is occupied vow by
the town of Paris. At any rate, Neith’s Creek, at that town
formed a lavge tributary to the river then flowivg down to Luke
Ontario.

Along the course from Cayugn to Liuke Ontario all obstacles to
the outler of Lake lirie appear 1o be removed.  But along the
present course of the Grand River, custward of Cayuga, the waters
flow over Coruiferous limestone.  But this difficulty is removed
on observing that the river, filled with drift, approaches Luke
Lrie to within a direct distance of about six miles, but at this
place iv leaves its southward course aud also its conspicuons valley
and flows castward, in the same maaner as the Ningara River,
above the Whirlpool, left its old choked-up outlet by the valley
of St. David, und cleaned out a new channel for itself through
several miles, in hard rock, from Qucenstown southward.

We have seen that the Grand River bed is wvear the castern
margin of its ancicnt valley at Cayuga. From northward of this
town at about halt’ a 1wile to the westward of the river, a decp
depression in the drift indicates the decper portion of the aucient
river as it left the modern channel direet for the Lake Erie basin.
Also along this route the hard rock is known to be abseut to a
depth below the surface of Luke Erie.
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In Ohio, the Geological Survey considers that Maumee River
empticd into the Wabash. T the waters of Lake Brie cver
passed by this route into the Mississippi viver when they were at
no higher level than at present, then there must be a chanuel
buried to a depth reaching at least 170 feet above the lake, as
that is the clevation of' the divide between the upper waters of
these two rivers.

The outlet of Liake Irie, indicated in this paper, is known at
many places along its route to have no rock-bed for a distance
below the surface of the higher lake, and to a probable depth
sufficiently great to empty Lake Huron.

Again Mr. Carll hasshown that the Alleghany drainage passed
near Dunkirk into the Erie basin at a place just opposite to its
outlet, as indicated by the present writer.

Much of the Dundas valley is underlaid by stratified Erie clay,
which is known to extend to & depth of GO feet below the sur-
face of Lake Ountario, according to Dr. Robert Bell. In the
upper part of the valley, streams have exposed some deposits
of uustratified eclay filled with angular shingle, derived from
the thin beds of limestone forming the upper portion of the
Niagara Formation. In the castern portion of the valley, the
Eric clay is overlaid unconformably by brown Saugeen clay or
loam (stratified). TIn the upper portions of the valley the hills
are capped by brown clays or sunds.  But along some of the
hillsides excavated so deeply in the drift, we find old beaches
resting unconformably on boulder clay.

Near the eentre of the city of Hamilton, in the wider portion
of the Dundas valley, a well was sunk to the depth of over 1000
feet. This well vevealed a most interesting fact.  Though known
to me several years ago, I did not apply it until recently to its true
bearing, since discovering the origin of the Dundas valley.  Mr.
J. M. Williams sunk this well, at the Royal Hotel, in Hamilton.
He told me several years ago that he had to sink through 290
fect of boulders, before coming to hard rock, thus causing the
outlay of a large sum of money in excess of his calculations.
Unfortunately, this well-record has been lost by fire. At that
time, the fact was so fresh in his memory (improved by the ex-
traordianary cost of the well) that his statement could be relied
on, he being experienced in well-borings.  The mouth of this well
is 63 feet above Lake Ontario, and therefore the hard rocks are
absent for a depth of 227 feet below the lake surface.
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As the valley is five miles wide at this place, and as the well
is only about one mile distant from its southern side, it becomes
apparent that the valley in the centre must have been much
deeper.  Moreover if we produce the southern side of that portion
of the valley, which is over two miles wide, we find that the well
is less than a quarter of 2 mile away from it. Now if we cov-
neet the top of the Medina shales (240 feet above Lake Ontario)
with the base of the drift in the well, and produce it to the centre
of the valley, it would indicate a central depth of over 500 feet.
At the base of the drift there are nearly fifty feet of Medina
shales, below which are the Hudson River rocks (more or less
calearcous and arenaceous. mixed with the shales).  This harder
formation along the bed of the river would be less extensively
removed by aqueous action than the overlying Medina shales,
especially as the piteh of the waters would be much lessened.
This graphic method of ealeulation seems as perfectly admissible
here as it does in determining other constants of nature. How-
ever, I have placed the estimated depth in the section at about
70 fathoms below the lake surface, which depth is perfectly com-
patible with the soundings of the lake at no very great distance
to the castward. Even this depth gives only very gentle slopes
from the sides ol the river valley. Tt should be remarked that
Burlington Bay is excavated from stratified clays in places to a
depth of 78 feet. But this water is silting up comparatively
quickly.

Now we have seen that the deep cxeavation in the Dundas
valley and westward is cut through more than 250 fect of Niagara
and Ciinton vocks, mostly of limestone, and to a depth in the
Medina shales, so that the total known depth of the cafon is
743 feet, but with a caleulated depths in the middle of the chaunel
of about 1000 feet. This depth for a curon is not extraordinary
for Eastern America. In Tennessee there are river valleys es-
cavated to a depth of 1600 feet, and in Pennsylvania Mr. Carll
reports others to be equally deep.

Again, this Preglacial river esplains the cause of the present
topography of the western end of Lake Ontaxio.  The drainage by
this river swept past the foot of the submerged escarpment of
Lake Ouvtario, until it passed the meridian of Oswego.

With such an outlet, and with the ancient Grand River valley
buried to an equal depth, we have an casy solution to the prob-
lem of the drainage of Lake Erie.
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The following is Dr. Spencer’s summary of the whole paper:

1. The Niagura escarpment, after skirting the southern shores
of Luake Ontariv, bends at nearly right augles in the ueighborhood
of Hamilton, at the western end of the lake; thence the trend is
northward to Lake Huron. At the estreme western end of the
luke this esearpment (at a height of about 500 feet) encloses
a valley gradually narrowing to four miles, at the meridian of
the western part of the eity of Hamilton, where it suddenly closes
to a width of a little more than two miles, to form the castern end
of the Dundas valicy (proper). This valley has its two sides
nearly parallel, and is bounded by vertical esearpments, which
are capped with a great thickness of Niagara limestone, but
having the lower beds of the slopes composed of Medina shales.
On its northeen side the escarpment extends for six miles to
Copetown ; westward of this village,it is covered with drift, but
it is not abseut.  On its southern side the steep slopes extend for
less than four miles to Ancaster, where they abruptly end in a
great deposit of drift, which there fills the valley to near its
summit, but which is partly re-cxeavated by the modern streaws,
forming gorges from two to three hundred feet deep. To the
north-castward of Aucaster these gorges are cut down through
the drife to nearly the preseut lake level.

Westward of Aucaster, u basin occupying a hundred square
wiles, where the drift is found to a great depth, forms the western
extension of the Dundas valley.  With the north-western and
western portions of this drife-filled area the upper portion of the
Grand River and Neith's Creek were formerly connected.  The
Grand River, from Brantford to Sencea, runs near the southern
boundary of this basin, then it enters its old valley, which extends
from Seueea to Cayuzga, witha breadth of two miles, and « depth,
in modern times, of seventy-five feet, having its bed but a few
fect above the surface of Luke Iirie. Near Cayuga, the deepest
portion of the river-bed is below the level of Lake Iric.

2. The Dundas vailey and the country westward form a por-
tion of u great river valley, filled with drift.  Along and near its
present southern margia this drift has been penctrated to 227
feet below the surface of Liake Ontario, thus producisg a caiion
with a Lateral depth of 743 feet, but with a computed depth, in
the middle of its course, of about 1000 feet.

3. The Grand River, at four miles south of Galt, has since
the Tee Age, left its ancient bed, which formerly counected with
that of the Dundas valley, as did also Neith’s Creek, at Paris.
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4. Lake Eric emptied by a buried channel a few miles west-
ward of the present mouth of the Grand River, and flowed for
half a dozen miles to near Cayuga, where it entered the prescot
valley, and continued this channel (reversed) to a place at a
short distance westward of Seneea, whenee it turned into the
basin referred to above, receiving the upper waters of the Grand
River and Neith's Creck as tributaries, and then emptied into
Lake Ontario, by the Dundas valley. This channel was also
deep enough to drain Lake Huron.

5. Throughout nearly the whole length of Lake Ontario, and
at vo great distance from its southern shore, there is a submerged
czcarpment (of the Hudson River Formation) which, in magni-
tude, is comparable with the Niagara escarpment itself, now
skirting the lake shore. Tt was along the foot of this esearpment
that the river from the Dundas valley flowed (giving it the present
form) to eastward of, ornear to, Oswego, receiving many streams
along its course.

5. The western portion of the Luke Erie basin, the south-
western counties of Ontario, and the southern portion of the
basin of Lake Huron formed one Preglacial plane, which is
now covered with drift or water (or with both) to a depth varying
from fifty to onc hundred feet, cxeepting in channels where the
filling by drift is very great. A deep channel draining Lake
Huron extended through this region, leaving the present lake
near the Au Sable River, and entering the Bric basin between
Port Stanley and Vienna, at a depth near its known margin of
200 feet, but at a probable depth in the centre suﬂicmntly great
to drain Lake Huron.

6. The Preglacial valleys (now buried) of Ohio and Penusyl-
vania—for example; the Cuyahoga, Mahouning (reversed), and
Alleghany (deflected), formed tributaries to the great river flowing
through the Erie basio and the Dundas valley.

. The bays and inlets uorth of Lake Huron arc true fiords
in elnmcter, and are of aqueous origin.

8. The Great Lakes owe their esistence to sub-aérial 'md
fluviatile agencies, being old valleys of crosion of great age, but
with their outlets closed by drift. Glaciers did not excavate the
lakes nnd had no important action in bringing about the present
topography of the basins.

9. The old outlet of the Niagara river, by the valley of St.
David’s, was probably an interglacial changel.



80 THE CANADIAN NATURALIST. [Vol. x.

A BLASTOID FOUND IN THE DEVONIAN ROCKS
OF ONTARIO.

By Ilesxry MoNTGOMERY, M.A.,

Science Master in the Collegiate Institute. Toronto.

In the month of July 1879, while esamining the IHamilton
Group of the Devonian Series of rocks in the south-western part
of the Provinee of Ontario, T had the good fortune to discover
an apparently rave fossil Echinoderm imbedded therein. It was

aken by me from a limestone quarry ncar Thedford or Widder
village in the township of Bosanquet, county of Lambton. Soon
afterwards I leavt that Dr. George Jennings Hinde had, a short
time previously, obtained a specimen of the same species from the
rocks of the sume region, but it was not inso good a state of pre-
servation as the one which I had found. Tt is regretted that,
notwithstanding repeated and careful searches since that time,
I have been unable to procure more than a single speeimen of
this form, which scems also to be execedingly rare (if indeed it
oceurs) in the United States. Although it appears to be a
variety of the Nucleocrinus lueina, a new species collected by
Mr. C. A. White from the Hamilton shales, Livingstone Co.,
New York State, and deseribed by Professor James Hall in 1862,
yet it does not seem to have been deseribed or even mentioned as
occurring in Canadian rocks. Nov am I aware that any represen-
tative of the genus Nucleoerinus, and indeed it may be said, of
the entire order Blastoidea (unless the Codaster or Codonaster
Canudensis of Billings be referred to this ovder), has ever been
deseribed from the rocks of Canvda. Therefore I have thought
it advisable to publish figures and a deseription of the specimen
alluded to, at the same time contrasting it with Pentremites
Godoni, several excellent specimens of which, as well as of P.
pyriformis, of the Sub—Carboniferous rocks of Illinois, are in my
cabinet.

Tor assistance kindly extended to me in the study of this ex-
tinet form and its relations I am decply indebted to my friend
and instructor Dr. J3. J. Chapman of University College, Toronto.
Several very valuable hints were likewise furnished me by Dr.
Hinde, I.G.S., New South Kensington Museum, Londou, Bngland,
and Mr. J. F. Whiteaves, F.G.S., Canadian Geological Survey.
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Mr. Conrad named the genus Nueleocrinus (L. nucleus kernel
of a nut, and Gr. krinon a lily) in 1842 ; Troost gave it the ge-
neric name Olivanites in 1849 ; and in 1852 Dr. Ferd. Reemer
called it Elecacrinus.  In 1862 Dr. Hall gave the name lcine
to a species gathered from the rocks of the State of New York.
To this speeies, in the absence of specimens of lucina with which
to compare it, I provisionally refer what may possibly be a new
speeies of Nucleocrinus.

The echinoderm in question, found as already stated, in the
Hamilton formation, Lambton Co., was associated with numerous
corals, chiefly of the genera Cystiphyllum, Diphyphyllum, Erido-
phyllum, Heliophyllum, Stenopora, TFavosites, Alveolites and
Aulopora, with various Brachiopods (Spirifera, Spirigera, Stro-
phomena, Strophodonta, Cyrtina, Chonetes, etc.), Guasteropods,
and Bryozoa. It must be placed in that division of the Blastoidea
possessed of a calearcous, jointed stem and a lateral interambu-
lacral aperture. In general appearance it is somewhat barrel-
shaped, being thicker a little above the middle than at either ex-
tremity, and considerably flattened at the summit and base. Its
greatest length is about 4% lines ; and its greatest transverse
diameter about 3% lines.

C.

Fig. 1. Nucleocrinus lucina (?). From the Hamilton shales, Ontario,
Canada. a. View of base, twice the natural size, shewing point
of attachment of stem, and the five radials bearing each a long,
central elevation terminating in a concave projection over the
end of the pseudambulacrum. b, Lateral view, one and three-
fourths the natural size, shewing the anal orifice, and anal plate
with its two adjacent inter-radials. ¢. View of upper surface,
twice the natural size, shewing plates in the oral region, the
lateral anal orifice, and the pore-plates of pseudambulacral areas.

FiGc. 2.

a. &, c.

Fig. 2. Pentremites Godoni. From Lower Carboniferous rocks of
Illinois, U. §. Natural size. . View of base, shewing three
large basals, and attachment of stem. &. Lateral view, shewing
broad, petaloid, pseudambulacral areas, with large transverse
striee, very visible to naked eye. ¢ View of superior surface.

Vor. X. F No. 2.
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The plates or pieces of which the ealyx is composed are: three
basals, five radials, six inter-radials, one anal, several anteambu-
lacrals and numerous pseudambulacrals.  In Pentremites, in which
the lateral opening is completely wanting, there is, of course, no
anal piate, and there are only five inter-radial or deltoid plates
present.  The three basal plates of N. lucina (?) pass outwards
from the centre of the topmost joint of the slender pedicle, ave
very small, irregular in shape, and almost altogether hidden by
the stem.  Above these are the five dorsally-ridged radial plates
slightly forked upon their upper margins for the reception of the
lower extremities of the five pseudambulacral areas.  These five
pscudambulaeral fields with the five alternating interambulacral
areas form the sides of the calyx. Each pseudambuiacral area
is much less  petaloid " in outline than the corresponding area
of Pentremites, being greatly lengthened and comparatively nar-
row throughout, aud terminate below in a deep pit or depression
where the forked radial is raised into au arched eminence. The
centre of the area is occupied by a longitudinal furrow, which
with its two raised borders forms a long and extremely narrow
lancet-plate.  Outside the elevated ridges that bound this central
furrow on each side is a row of plates or tables numbering abous
forty, perforated by minute but very visible apertures and kuown
as pore-plates.  The remainder or outer portion of the pseudam-
bulacral arex is believed to be made up of numerous transverse
plates beeause of its surface shewing very many small yet distinet
transverse grooves and elevations. These transversely-striated
lateral portions constitute the greater part of the area, and, in-
stead of gradually rising from the pore-plates and eentral lancet-
plate, gradually slope towards the outer edges, so that the whole
pseudambulacrum is strongly elevated towards and about the
middle line and depressed at its outer margins, as seen in Figure
1, a condition exactly the reverse of that which exists in Pen-
tremites (Fig. 2).

Tour of the interumbulacral arcas consist cach of a single, long,
parrow, triangular or deltoid plate termed the “ inter-radial,” its
apes reaching the top of the calyx, and its base resting upon
two radials beneath. The fifth interambulacral area, however,
differs greatly from the others in being much broader (ncarly
twice as broad), in the possession of a distinet and comparatively
large, circular opening near its summit, {wo deltoid or inter-
radial plates separated by a long, triangular and externally con
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cave plate (Fig. 15.). The lateral and superior opening has
been regarded as the anal aperture ; and the long, concave plate,
that tapers upwards and is quite prominent at its upper extremity
where it forms the inferior boundary of the anus, has been styled
the anal plate.  The inter-radials of this area also differ in posi-
tion from those of the other four internmbulacral areas, their
apices being directed downwards and reaching the radials at the
base of the calyx.

On the superior surfaec of the specimen are to be seen five pairs
of little apertures placed in a civele, and usually considered to
have been genital in function; whilst in the centre of this circle
and also of the summit of the ealyx, is an aperture regarded as
the mouth, and provided with small protecting plates. ITence,
besides the foramina of the poral plates there are twelve openings,
viz: the mouth, ten genital openings and the anus.

In comparizon with Peutremites it is to be noticed that the
radials of Nuclenerinus ave much shorter and the inter-radials and
peeudambulacra much longer than those of the former; that in
Nuecleaerinus un anal opening is present in one of the interambu-
lacral vegions; an anal plate is also present; and in consequence
of the situation of the anal orifice and the anal plate there is an
extra inter-radial or deltoid plate in the same area ; that the two
deltoid plutes of this modified area are inverted in position ; that
the pseudambulacral fields are convex, and not concave, possess wel l
marked pore-plates, and rather finely marked transverse grooves.

As the modified interambulacral arca is not exhibited in the
ouly figure given of luecinn, i.e. Fig. 16, Plate 1, of the Fifteenth
Report of the Regents of New York State University, it is iin-
possible for me to institute anything like 2 complete comparison
between Incina of New York and the Blastoid under consideration.
Still, on comparing the latter with the figure of lucina one canuot
fail to observe certain differences between them, in the lancet-
plates, the prominently arched radials at the lower ends of the
pseudambulacra, and the general shape of the ealyz. The bring-
ing to light of other specimens may, in the future, prove, what I
strongly suspeet, that this is a species quite distinet from lucina,
and hitherto undescribed. In such event, this being the first’
species of Nucleocrinus discovered in this country, I would here
propose for it the specific nnme Canadensts.

It is worthy of note that the genus Nucleocrinus in rocks other
than American has thus far been altogether unknown to science.
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The following are the species heretofore recognized :

1. Nucleoerinus Verneuili, Corniferous Formation, Troost, 1841.

2. “« anguluaris, Corniferous Formation, Lyon, 1857.

3. « Conradi, Upper Helderberg Formation, Hall,
1862.

4. “ elegans, Hamilton Formation (also said to have

been found as low as the Upper Silurian),
Conrad, 1842.

5. « lucina, Hamilton Formation, Hall, 1862.

6 “ Kirkawoodensts, Sub-Carboniferous Formation,
Shumard, 1863.

.

NOTE ON THE COMPOSITION QF DAWSONITE.

By B J. Harrixeroy, B.A, Pa.D.
McGill College, Montreal.

In connection with the discoveries of Dawsonite which have
been made at Pian Castagnaio in Tuscany,* a few remarks on
the composition of this curious mineral may be deemed of interest.
It will be remembered that the specimens originally deseribed in
1874 were from joints in a white feldspathic dyke cutting the
Trenton limestoue near MeGill College.t Since 1874 small quan-
tities of the mineral have been observed in the joints of several
other dykes in the sume neighbourhood, and beautiful specimens
have been obtained at the Montreal reservoir, in what is probably
a continuation of the dyke near the college. In the latter iuv-
stance the Dawsonite is associated with caleite, dolomite, pyrite,
minute quantities of galena and occasionally of a black substance
rich in manganese. Io all cases the mineral occurs in more or
less fibrous blades, Wwhich are often arranged in a radiated manner.

* Two papers on the subject have appeared within the last few
months in the Bulietin of the Mineralogical Society of France (IV.,,
28 and 155), the first, entitled « Sur un nouveau gisement de Daw-
sonite (hydrocarbonate d’aluminum et de sodium) et sur la formule
de ce minéral,” by C. Friedel; the second, “Sur le gisement de la
Dawsonite de Toscanne,” by Maurice Chaper.

t Can. Nat. II. vii. 305. “Notes on Dawsonite, a new Carbonate.”
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It reminds one of tremolite, and in the collection of minerals
acquired by MecGill College from the late Dr. Iolmes of Mont-
real, there are several specimens of it which he had so marked.

The first specimens of Dawsonite analysed were found to con-
tain between five and six per cent. of lime, and there was no
evidence to prove that this was not one of the proper constituents
of the mineral. Subsequently, however, it was found that the
proportion of lime differed widely in different cases, while the
ratio between the other constituents was constant. From this it
was inferred that the lime really belonged to intermixed caleite
which could not be completely separated. This view is fully
confirmed by Friedel’s cxamination of the Dawsonite discovered
by M. Maurice Chaper in Tuscany, and the right of the mineral
to rank as a good species may now be considered as fully estab-
lished. Its special interest of course depends upon the fact that
it is the only well defined carbonate containing alunrinium which
has yet been met with in nature.

The Tuseany Dawsonite is stated to occur in minute erevices,
both in marl and sandstone, the latter being impregnated with
dolowite. Among the minerals associated with it are calcite,
dolomite, pyrite, fiorite and cinnabar; and it is said that the
mivers of the region look upon Dawsonite as a favourable indica-
tion in their search for cinnabar. The Tuscany mineral is
evidently obtained in a purer condition than ours, and from his
analyses Iriedel coucludes that the composition of the species is
represeuted by Al,0,, Na,0, 2 CO,, 2 H,0 or, as he also
puts it, Al, (CO,Na), (OH),.

The following table gives under I. the results of Fridel's an-
alyses; under IT and IXI the original anulyses of the mineral
from MeGill College ; and under IV a recent one of that found
at the Montreal reservoir. The last it will be seen indicates the
preseace of a large proportion of caleite :— ‘

I 11 111 v
Carbon dioxide...... 29.59 29.88 30.72 3223
Alumina............ 35.89 32.84 32.68 24.71
Soda cieeei it 19.13 20.20 20.17 15.64
WALCE vv e venneens 1200 1181 (10.33)  9.06
Lime.....ooevnvnnn 0.42 5.95 5.65 16.85
Magnesit..ooeiaa... 1.39 tr. 0.45 tr.
Potash ............. 0.38 veee
Manganese dioxide... .... N P 0.23
Silica coveviviennnn. ceen 0.40 een 0.84

98.42 101.56 100.00 99.56
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If from the above aualyses we deduct the substances which
may justly be regarded as impuritics, including lime and mag-
nesia in the form of carbonates, and then cn]culatc the nonmal
coustituents for one hundred parts, it will be seen that the xe-
sults agree well with the formula Na, [AlL]C,04 + 2H,0:

I 11 I IV Foruura.
Carbon dioxide* .... 29.27 27.96 29.06 27.78 30.49
Alumina........... 37.88 36.42 36.70 36.12 35.55
Sodate.esoun... vees. 2019 22.41 22.65 22.86 21.48
Water ... oonne. 12.66 13.21 11.59 13.24 12.47

It has also been suggested that the formuly may be written
3(N9,C04) + (AL, C40,) + 2(H[ALL JOG).F

Accurding to Friedel, the Tuscany Dawsonite when heated to
180° C. loses vothing but a little hygrometric water.  Like the
Canadian mineral it gives up both its ¢ carbonic acid "’ and water
at a ved heat. The caleined residue also dissolves easily in
hydrochloric acid.  Neither the hardness nor the speeific gravity
of the Kuropean variety has been ascertained.  For the Canadian
mineral the original determinations were, H = 3, G = 2.40.

* The atomic rativs for I and IT ave as follows :

..o 665 .636 2

369 .355 1

.......... 651 723 2
........... 2.764 2.696 8
...... 103 734 2

t Am. Jour. Sci. IIL. xxmn. 157%.



No. 2.] EDWARDS—WATER ANALYSIS, 87

RESUME ON WATER ANALYSIS: NEW MRETHODS
AND RECENT RESULTS.

By J. Baxer Eowarns, Pu.D., F.C.8.

Public Analyst, Montreal.

Counsidering the many discrepancies of water analysis, the
Society of Public Analysts of Great Brituin have done good ser-
vice to social science by co-operating with Mr. G. W. Wigner,
one of its Secrctaries and onc of the cditors of its organ * The
Analyst,” in discussing during the present year:

1. The Methods of Water Analysis.

2. Mode of Statement of Results.

3. Their Comparative Valuation.
Moreover, by the publication of mouthly analyses of the ¢ Publie
Water Supplies of Great Britain,” they have conferred a benefit
on the public. Mr. Wigner has long been a laborious ** Water
Analyst,” and from his great experience on ¢ Sea Side Waters,”
his opinion is entitled to considerable weight. As a resuls of
his labours a Committee has been appointed by the Society of
Public Analysts, which has drawn up and published a code of
¢« Instructions for Water Analysis,”” in order to cnable Analysts
generally to co-operate, by adopting an uniform method of an-
alysis and of the mode in which results shall be stated. It has
still under covsideration the mode of valuation of the relative
impurities in potable waters submitted to the Soeiety by Mr.
Wigner in June last, which has subscquently been very generally
approved. Comparative results having been thus rendered pos-
sible, a large number of Maglish ehemists have aceepted the task
of monthly water analysis in various distriets, and these have
been grouped together by Mr. Wigner in the recent September
and October Nos. of “ ‘I'be Analyst,” showing the average values
of the impuritics from January to June of the preseut year, and
the valuations for July, August and September, severally, of 65
different water supplies in Great Britain, representing an enor-
mous amount of exaet and laborious work, which is much en-
hanced in value by this mode of bringing into comparative
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review differences which, without wnijormity of method, of state-
ment, and of valuation, would have no scientitie interest what-
ever. Although the methods of research are nwmerons and
critical, the Analysts of the Continent will, I feel sure, welcome
anything like agreement on so vexed a question as water analysis,
aud will welcome these tabulated results. even if subsequent ex-
perience chould Jead to slight modifications of cither the methods
or the vulnations.

Having lately had oceasion to analyse for the Department of
Public Works several snmples of Ottawa water, 1 have carefully
followed these methods and valuations, and T find much satisfac-
tion in being thus enabled to classify them with British results
£0 recently published, and from my own experience recommend
to brother analysts in Canada and the United States the adoption
of thix gencral method, so that furure tabulations of compara-
tive values may include the whole of the waters of this Continent.

The following stutement of results in the caze of the Qttawa
water supply will indicate the general method of analysis and
mode of statement.  For details the reader is referred to the
elaborate + Code of Instructions”” published in the Juue, July,
and August numbers of *“ The Analyst,” and also subsequently
published in p.mphlet form by the Socicty of Public Aualysts.

Result of analysis of Ottawa water supply, taken Sept. 7th, 1881,

by Messrs. Keefer, Lesage and Arnoldi.
. Color in 2 feet columm. ... .. ... ...... light yellow.
L Odorat 100 Feo i, slightly peaty.
. Chlorine as Chlorides. ..o cvean ciiiis =4
. Phosphoricacid ..o oo il none.
. Nitrates and nitrites. ... .oo.o oL nONC
CAmmonia free coovesciiies cann ceee. 0050
. Albumenoid Ammenia ................ <0010
Oxygen absorbed at 80 F. in 15 minutes. 0040

9. Hardness by Clarke's test..ooooiaian .. 350
i Io. Solids insolution.... ... ooiiaiiial 48
§ 11. Solids in suspension ... 42
§ 12 Microcosms coiiet ciriainne tieianannn chiefly vegetable.

.
=W Y -

o

-1 &

»

The first mode of calculating the valuation of results is by
fixing values to cach of these impuritics. Pure distilled water

= Quantitics expressed in grains for Imperial gallon of 70.600 grs.
{ Containing Alkaline Silicates.

§ Chictly Siliceous fragments.

§ Chicily Diatoms ang Sponze spicules and Algwe.
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is taken as the standard of absolute purity—not taken for granted
but ascertained by experiment. Variations from purity are
assessed according to the following plan:

1. Appearance, blue clear 05 pale brown 1: pale yellow and
green 25 dark yellow and dark green 4

2. Suspended matters, traces U heavy traces 2; turbidity 4
3. For odor, vegetable 1—2; animal 4
4. Chlorine -5 gr. per gallon 1
5. Phosphoric acid, traces 2; heavy traces 4 to §
6. Nitrogen as Nitrates, &e., o..... -100 gr. per gal. =1
ToAMmMONIRN. . 005 & =1
S. Albumenoid ... ool (001 w =1
9. Oxygen absorbed in 15 minutes. 002 « =1
10.  Dao. o in 4 hours.... 010 “ =1
11. Hardness before and after boiling  5° = 1
12. Total solid matter 3 grs. per gal. =1
13. Heavy metals, traces. ..o iaie. =6

Do. heavy traces..... el =12

14. Vegctable débris.,
15. Diatoms and Bactevia ... ...

This seale of valuation allows a considerable latitude for the
exercise of judgment on the part of the Analyst and of allowance
for exceptional eases.  Qu this scale 10 is assumed to be the
maximum for any one of these impurities, and if any single im-
purity exceeds 10 the excess is doubled and included in the
addition.  The classification of waters as more or less pure, after
such valuation, is more difficnit to agrec upon, aud will not be
aceepied without cousiderable discussion and probably some
differences of opinion.  Stiil the valuation of the results already
obtained ave of the utmost value, and will be increased by the
continued publication of monthly returns to the year's end.

At present Mr. Wigner recommends the following grouping
of waters :

Waters showing 15 or under are of exceptional purity.
« above 15 amd under 40, ... Ist class.

o L) € . ga....2nd class.
# ® G5 %... 90....30d class.
“ 100, ... comndemned as.aufit for usc.

Taking now the results obtined from the analysis of the
Ottawa water, I value as follows :

Vor. X. F2 No. 2.
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B 07 1 1

OdOr teeereciriiiiecsesancnaes 3

L Chlorine ..o vveeeneeiaiiee. 140

. Phosphates....... [P none.
. Nitrates.ooveeeeoans P 1 11} 1 T1R
L AMMONIA L eiieiiiiiciiiea e, B
CAlbumenoid. i aaal 1

. Oxygen absorbed ... ... 2-
. Hardness oooovoviinia.. vees 10
. Solids insolution..............0 1
. Solids in suspension............ 1

2. Microcosms oo ovieinna.. 1-0

[Vol. x.

This water, therefore, stands very high on the British seale of
purity. Some other examples of Ottawa water ranged as high
as 12 for impurity but 11 may be taken as the mean value.

Now by the publication of these monthly veturns based upon
the same methods, I am enabled to give a comparative view of a
series of English water supplies exumined in the same month of

September last.

Thus—all exeeptionally pure:

Rochaale valuation....oovvvveiaes = 9
Warwick coovetvnnnieaneneieneneeee = 10
Canterbury ..oooovaon ... PN =12
Swansea and Wolverhampton...... =135
First class: X
Bolton ......... R e |
ShrewshUIY v irvennennanananaa. = 19
Brighton and Salford ........ ... = 21
E. eter and Leicester o.ooviveni. = 23
Bury and Edinbro'...... .. ..o = 24
Portsmouth . oooeeiieeniiannaaes = 27
Plymouth.oooooeiiiiiiiniiannes .= 28
Birmingham coeeciiirieiinie. = 29
Bristol and Whitehaven........... = 30
London supplies c..ooveennenn ...21t039
Second class:
RUZDY evenrnrnnnnnanenaansssase = 46
LIverpool covevecnenencocecansess = 47
= 30

Darlington ceeeveeietocoenencrene

Newcastle-on-Tyne.eeoe.

GS

Kings and Lynn..c..eeee = 110 (condemned.)

Qttawa supply 10 to 12
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It would thus appear that Ottawa water ranks very high in
purity as compared with the average water supplies of Great
Britain even after filtration, and that, while this mode of addi-
tional precaution is open to the private consumer and is of the
most serious importance in the prevention of disease, it is an
open question as to how this can be best conducted in this
country so as to be of general advantage, and it appears to me
that (considering the exigencies in case of fire, the variability of
climate, the severity of winter, and other considerations incidental
to this country.) for the water impurities, present filtration is
the only remedy, and household filtration the only practical
remedy. I have therefore to recommend a plan of general house-
hold filtration which should be generally adopted and made com-
pulsory on all water companies, in which water should be filtered
from the main supply into houses or tenements or streets, and
that taxes should be imposed for the use of filters as for the use
of gas meters, added to the consumer’s account on 2 pro rata
basis.  This project, I think, would prove effectual, and I hope
may be found practica;, and thus remove one of the many publie
grievances from the municipal shoulders of the corporate bodies
of Cunada.

On referring to the water analyses which I reported on the
Montreal supply in 1879, and applying to these results the table
of valuaticn, I find that notwithstanding the including of matters
in suspension, Montreal water stands high by comparison.  Thus,

March 1st, standard of impurity
April 21st, @ '-'
July  30th, “ &

Montreal water would thevefore be exceptionally pure under
such a system of filtration as I have suggested.  That this is
not utopian is, I think, proved by the fact that several modes of
filtration have been patented which have considerable merit and
one or other of which might be adapted to lger or small rates
of filtration with satisfactory results.

That a simple flannel bag or felt filter is eapable of removing a
large quantity of the most objectionable kind of floating animal
and vegetable matter is shown by the quantity removed in the
flannel bag now exhibited, which has been in use for two days
only over the supply pipe of the Parlinment buildings at Ottawa,
and which has removed upwards of four ounces of débris, river
mud and vegetable matter, more than a score of snails, besides
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water beetles, worms and other not very minute animals. This
is of course but a very partial filtration, but it is simple and within
the reach of all.  The models of filters on a large scale capable
of effectually filtering very large supplies, I now exhibit to the
Society.

No. 1. Howell’s Patent—filters by capillary attraction through
hempen cloths; it is built in sections, so that it can casily be
taken asunder and cleansed.  As a water-filter animal charcoal is
placed between the sections, and such a filter would only require
cleansing once a year or so.

No. 2. Foley’s Patent, is manufactured by Robert Mitchell
& Co. of this eity. Tt contains sand and animal charcoal and is
exceedingly effective.  Under the ordinary pressure it filters the
whole water supply of a house or public building, and is easily
cleansed by reversing the currents of, water, without disturbing
the packing.

No. 3. Crocket’s Patent, is designed for large quantities, such
as district supplies, or « Station Filters” Tt is also cleansed by
reversing the supply, and is an effective filter, applicable to
public purposes and large volumes of water.

These designs show that there exist no insuperable difficulties
in the ltration of water on the large scale in Canada; and such
filtration would remove one-half of the solid matter, and there-
fore would render the water supply twice as pure as it is at
present.
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ONSOME FOSSIL FISHES, CRUSTACEA & MOLLUSCA
FROM THE DEVONIAN ROCKS AT CAMPBELL-
TON, N.B., WITH DESCRIPTIONS OF FIVE NEW
SPECIES.

By J. F. Wurrgaves.

During the past swmmer Mr. R. W. Ells has been engaged in
a continuation of his explorations in New Brunswick and on the
north shore of the Buaie des Chalenrs, on behalf of the Geological
Survey of Canada, while Mr. A. H. Foord was occupicd in
making additional colleetions of the fossil fishes of Seawmenac
Bay for the museum of the same institution. Towards the lntter
end of June Mr. Ells discovered remains of fishes, which he cor-
rectly supposed to belong to the genus Cephaluspis, in areillaceous
and breceiated limestones * on the south bank of the Restizouche
river, about hall’ & mile above Campbellton. At the first oppor-
tunity this discovery was commuuicated to Mr. Foord, who at
once visited the Joeality and devoted a week to a thorough ex-
amination of the fish-bearing beds. From these deposits he
obtained a large number of specimens of Ceplaluspis, a fine
series of cranial shiclds and detached plates of a species of Coc-
costeus, fin spines of Ctenacanthus and Homacanthus, fish teeth,
entomostraca, fragments of a large Prerygotus, 2 Spirorbis, and
two small species of gasteropoda.

From the same rocks Principal Dawson has sinee collected a
number of fossil fishes, &c., which he has kindly allowed the
writer to examine and study.  This collection, however, has not
afforded any additional species to those already found by Mr.
Foord, although some of the specimens in it, and especially two
or three of the shells of gasteropods, are in an unusually fine
state of preservation.

Before these discoveries were made, the only fossils that had
been found in the Devonian rocks at Campbellton were plants,
and on the evidence afforded by them Principal Dawson has con-
cluded, first, that these deposits are probably of the same age as

* The rock is for the most part a dolomitic agglomerate, passing
upwards into coase shales, and associated with felsitic and trappean
beds.
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the Lower Gaspé sandstones, and sccondly, that the former as
well as the latter belong to a Jower horizon in the Devonian
system than the fish-bearing beds of Scaumennce Buy.  The cor-
rectness of both of these conclusions seems to be corroborated by
what is now known of the fauna of the Campbellton limestones
and breeeins, which are found to hold entowostraca, together
with representatives of the genera Coccostens, Cephalasplis,
Ctenacanthus, Pterygotus and Spirorbis in common with the
Gaspé sundstones.  In Gaspé Bay these sandstones are known
to rest direetly and conformably upoun Jimestones, the two lower
divisions of which are stated by Mr. Billings to be representatives
of the Lower Helderberg group, while the two upper have been
regarded, by the same authority, as *“unearly of the age of the
Oriskany sandstoue.”  From this statement and from the sections
published in the Geology of Canada, it would appear that the
greater part of the Gaspé sandstounes oceupy a very low position
in the Devonian, but that they are separated {rom the cxtreme
base of that formation by a thickness of at least 800 feet of lime-
stone. At Scaumenac Bay, on the other hand, the fish-bearing
beds are immediately overlaid by the sandstones and conglomer-
ates of the Bonaventure formation” of the Lower Carboniferous,
and of the seven genera of fishes now known to oceur in the Devo-
nian rocks at this locality, not a single one of them has yet been
found in the Gaspé sandstones or at Campbellton.

The following deseriptions embrace the whole of the species
collected at Cumpbeliton by Mr. Foord, with the exception of
the Spirorbis, entomostraca and seme fin spines and fish teeth
which have yet to be studied.

Frsues.
Coccosteus Acadicus.  Sp. Nov.

Cranial shield. Flattened or depressed centrally and a little
in advance of the centre, but always rising into a broad, low pro-
minence on the median line at ashort distance from the posterior
margin : sides somewhat sloping.  General outline that of an -
oveid trancated at its broadest extremity, the truncation being
posterior, the length and breadth nearly equal, and the greatest
breadth behind the mid-length.  Postero-lateral angles («..)
somewhat produced : lateral margins most convex posteriorly,
slightly concave anteriorly, and with n small but distinct notch
() a little behind the middle. When the rostral plate (¢) is.
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Outline of a specimen of the cranial shicld of C. Acadicus,
shewing the rostral plate (¢) in situ. Some of the super-
ficial grooves restored from other specimens. Natural size.

absent, which is almost invariably the case, the auterior margin
is concavely emarginate in the centre, the emargination being
broad, transverse and bounded on each side by an obtuscly angular
projection (d). On the outer side of each of these projections
there is an obliquely and shallowly concave, lateral emargination.
In one specimen only (that from which the accompanying draw-
ing was made) the rostral plate (c) fits into and completely fillsup
the central emargination of the front margin of the shield. This
plate, which is nearly twice as broad as long, projects beyond the
front margin of the shield, its two sides are narrowly rounded,
but its anterior margin is broken. Test very thin. Sculpture
consisting of numerous small, conical tubereles; which are smooth
at their summits and marked with fine radiating grooves below.
On some of the bony plates of the shield the tubercles are isolated
and scattered, but in others they are arranged very distinetly in
concentric lines separated by continuous furrows. Besides the
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tubercles, the surface is marked by ecrtain superficial grooves,
which ave vepresented in the wood-cut by uubroken lines, The
general direction of most of these grooves is longitudinal, and
the most <trongly marked are those which run from the antero-
lateral (e. ¢.) to the postero-dateral angles (4. ¢.) and which are
uearly parallel to the sides of the shield. Sutures seareely per-
ceptible : their apparent outlines being indieated in the figure by
dotted lines.

Post-dorsomedian plute.  Convex along the median line but
highest in the centre, from which point there is a downward slope
in every direction, the lateral slopes being most abrapt.  Outline
oblong but marrowing posteriorly so as to form a short beak.
Anterior end somewhat rounded, sides parallel for more than two-
thirds of their length, then attenuating rapidly into a point with
obliquely concave sides.  Maximum breadth equal to about one-
third the entire length; apex of the, beaked extremity curved
slightly upwards.  Tubereles arranged concentrically but not in
distinct rows, those in the centre being the smallest, and those
near the circumference being both distant and of comparatively
laree size.

Ventromedian plate.  Tlat; subrhomboidal, but with all the
sides unegual and the wargins of two of them (the right ante-
rioriy and the left posteriorly) shallowly concave. Posterior ex-
tremity racher more produced than the anterior; length about
onc-third greater than the breadth.  Tubereles arranged in dis-
tinet rows on three sides, but not on the left side of the posterior
half, where they are nearly all isolated, those towards the eentre
being comparatively large and those near the centre very minute
and densely erowded,

Lre-ventrolateral plates.  Flat; longitudinally subreniform, a
little Jonger than broad ; outer margin concavely emarginate and
inflected.  Tubercles isolated, erowded and arranged obscurely
in concentric. subparallel lines.

More than twenty well preserved and tolerably perfeet speci-
mens of the central shield have been collected, besides numerous.
fragments. but the suborbital plate is invariably absent, and the
rostral plate is only preserved in place in one or two instances.
The whole of these shields, too, appear to have been flattened by
pressure, and it so, they may once have been longer in proportion
to their breadth than they now are, and the anterior sinus into-
which the rostral plate fits, may have been narrower and deeper.
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The few detached plates yet found are ravely perfeet, though the
sculpture of their outer surface is always beautifully shewu.

In some respeets the Campbellton Coccostens very closely
resembles the C. cuspidatus of Agassiz, but in others there are
such marked differences between the two forms that it is thought
most prudent, for the present, to distingueish the Canadian species
by a loeal name,  No detailed deseription of C. cuspidutus has
ever been published, and the illustrations that give the best idea
of its characters are the figures on plate 3 of the < Old Red Sand-
stone.”  Assuming that these figures are essentially correcs. the
shape of the post-dorsomedian plate of the Campbellton Coccosteus.
(which Agassiz, who ealls it the dorsal plate, regards as offering
one of the best specific characters) and that of the diamond shaped
ventro-median are almost exactly similar to those of €. cuspidatus.
But on the other hand, in many of the plates of C. deadicus,
and especially in some which have not been separately deseribed
on aceount of the uncertainty of their homologies, but which are
supposed to be isolated dovso-median plates of exceptionally large
individuals, the tubereles are mvranged in very distinet concentric
lines, with continuous and comparatively brond grooves or spaces
betwesn them ; an arrangement not indicated at all, or at most
very obscurely, in the figures of €. cuspidatus.  Again, the super-
ficial grooves on the cranial shicld of €. Acadicus are much
more like those of C. decipiens as represented in a wood-cut in
the “ Foot Prints of the Creator,” (third edition, figure 11) than
they are like those in the figure of €. enspidatus in the < 0Old
Red Sundstone.”  In the C. Aeadicus the most conspicuous of
these grooves are constantly those which run from «a toe on
the accompanying diagram, and from the centre of each of these
lines to the lateral notehes at b. . Making allowances for dis-
tortion, preeiscly similar grooves are to be seen in Miller's wood-
cut of the * cranial buckler ” of €. decipiens, but they are en-
tirely absent in his figure of the cranial shield of C. cuspidatus.
Turther, in the Campbellton Cocessteus other superficial grooves
run from e. e. and d. d. to /. £ in such a way as to inclose a
triangular space on cither side, with a wide space between their
inverted apices at £. /. This again, is just the arrangement in
the #ecranial buckler ” of C. decipiens, whereas in C. cuspidutus
the apices of the two triungles are not separated by a space but
connected by a curved, transverse groove. [t would seem, there-
fore, that the C. Acadicus may be distinguished from C. decipien &
Vou. X. G No. 2
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by the different shape of its post-dorsomedian plate, from €.
cuspidatus by the different arrangement of the grooves on the
outer surface of its eranial shicld, and from both by the peculiar
sculpture of its bony plates.

Cephalaspis Campbelltonensis.  Sp. Nov.

Head shield (the only part known) laree, somewhat pointed
in frout, obliquely rounded at the sides anteriorly, and produced
behind into moderately elongated, slightly incurved cornua.
Maximum breadth about seven inehes.  Qrbits varying in outline
from nearly circular to longitudinally broad ovate, sub-central,
approximated, placed at distances from cach other varying in
differeut specimens from once to thrice the diameter of the orbit
itself.  Antobital prominences rounded-conical; interorbital
prominence also conical but somewhat clongated longitudinally ;
postorbital valiey bounded by two n:rrow raised ridges, each of
which starts from a prominenee immediately behind ehe orbit :
about halfway between the orbits and the posterior margin these
ridges cualesee su as to form a single, broad and prominent but
somewhat obscurely defined, posterior ridge.

Quter surfuce, which is very ravely preserved, polished and
almost smooth to the naked eye.  When examined under « leus
it is seen to be minutely and densely pitted, the pits being very
irregular in their shape, size and method of arrangement. Where
the cnamel is removed the surface is divided into numerous
well marked polygonal arcas.

Large fragments of the head-shiceld of this speeies are abund-
ant in the Campbellton breccia, but the most perfect specimens
yet obtained do not shew the outline of the posterior margin of
the shield at all clearly. The orbits and the prominences and
depressions in the central portion of the shield are often well de-
fined, but the specimens are always crushed and uearly always
exfoliated. Portious of the true outer layer of the test have been
secu only on the central portion of the outer margin of the sides
of one large fragment, and on the extremities of the cornua in
two or three other specimens.

The genus Cephalaspis has been divided by I8. Ray Lankester
into three subgenera, viz., Eucephalaspls, femicyclaspls and
Zenaspts, but as Hemicyeluspis is stated to be devoid of cornua
it is clear that the C. Campbelltonensis cannot belong to this
subgenus.  Of the two which remain, Lucephalaspis and Zenas-
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pis have precisely similar head shields, but the body of Zenaspis
has a dorsal scute placed imwediately behind the posterior
spine. In the absence of any kunowledge of the body of the
Campbellton species, therefore, it is uncertain to which of these
two subgenera it should be referred.

Including the C. Dwwsoni of Lankester, from Gaspé, all the
specimens of Cephaluspis hitherto deseribed are said to be
characterized by a surface ornamented by raised tubercles, so
that the C. Cumpbelltonensis may be readily distinguished by
its minutely pitted seulpture. In genersl outline the head shield
of the present species appears to be very much like that of the
Eucephalaspis Powrici from the Old Red Sandstone of Forfur-
shire.

Ctenacanthus latisptnosus.  Sp. Nov.

Compare C. ornatus, Agassiz.  Recherches sur les Poissons
Fossiles, Vol. 3, puge 12, Table 2, figure 1.

Tin spines small (as compared with those of most of the other
species of the wenus) compressed laterally : either clongated,
slightly curved and tapering rapidly from a rather broad base to
an obtuse point,—or comparatively short, straight and triangular.
Posterior margin somewhat concave, and bearing on its upper
portion certainly one row and presumably two rows of short,
conical hooklets, which curve obliquely downwards. Anterior
margin thin, straight or gently conves. and unarmed.  Surface
marked on each side by from 15 to 20 longitudinal ribs, which
swell out at regular intervals. of about one-third of a line apart,
into subangular, equidistant nodes.

Length of the largest spine collected, about two inches and a
half: maximum breadth of the same at the base, about three
quarters of an inch,

The few spines of this species collected by Mr. Foord are all
partly imbedded in the matrix, so that the grooving of the poste*
rior margin is hidden from view, and only one row of hooklets is
exposed.

Homacunthus.  Sp. Undt.

Compare II. arcuatus, Agassiz. Poissons fossiles du Vieux
Grés Rouge, page 113, Table 33, figures 1-3.

Fin spine rather large (for a Homacanthus) compressed later-
ally, di-tinetly curved, sleuder, elongated and tapering very gra-
dually from a narrow base to an apparently obtuse point. Upper
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portion of the posterior margin armed with one or more rows
of conieal hooklets, which curve obliquely downwards. Surface
ornamented by longitudinal ribs, with fine oblique striations.

Length about 17 lines, breadth at base about 3 lines.

Only one imperfect and badly preserved specimen was obtained,
one side of which is buried in the matrix. It differs from the
spines of Clenacanthus lutispinosus in its more slender propor-
tions, more arcuate form, and apparently also in its surface orna-
mentation.  As far as ean be aseertained at present this spine
appeirs to be very stmilar to the 77, arcuatus of Agassiz, in alimost
cvery respeet but that of size, the Cumpbellton species being
much the larger of the two.

CRUSTACEA.

Pterygotus. Sp. Undet.

. The oceurrence of this genus at C:m‘)pbe]lton is indicated by a
fragment shewing the charaeteristic seulpture of semi-circular
plicae,—and by a single ramus of the chela of an antenna, which
must have belonged to a very large speeies.  This ramus, which
is not quite perfect at cither extremity, is about two inches and
a quarter in length, and nearly half’ an inch in breadth at its
laxgest end. It bears on its inner margin four or five unequal-
sized, but comparatively large teeth, one of which is of much
ereater dimensions than the vest,—with a number of si.uller ones
between them.  All the teeth are compressed and longitudinally
striated : most of them are ovate-lanceolate in outline, the basal
portion being slightly constricted,—but some of the small ones
are simply conieal.
MorLusca.

Cyclora valvatiformis.  Sp. Nov.

Shell very small, depressed turbinate, broader than high,
spire much depressed : whorls three and a half, ventricose,
rounded, increasing very rapidly in size, so that the greater part
of the shell is formed by the last one, sutures deep; umbilicus
“between onc-third and one-fourth of the diameter of the body
whorl, deep in the centre and rounded at the margin. Mouth
nearly circular but slightly angular posteriorly, next to the
suture ; lip thin and somewhat spreading. Surface nearly
smooth, murked only by a few faint strize of growth.
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This speeies was found in great abundance both by Mr. Foord
and Principal Dawson, the most perfect specimens being those
which were obtained from weathered surfaces. The resemblance
of this little shell to the Cyclora minute of Hall, from the Hud-
son River Group of Cincinnati, is certainly very close. The only
differences that ean be noticed between them at present, judging
by Meck's detailed deseriptions of Hall’s species, are that the
aperture of C. valvatiformis is slightly subangular behind and
the lip somewhat expanded, whereas the phrases used to deseribe
the corresponding parts of' the shell of C. minute are simply—
“aperture circular, lip thin” It is searcely likely, however,
that a shell which oceurs associated with remains of Coecosteus
and Cephalaspis, on the same small hand speeimens of rock, is
identical with a species from sueh a different geological horizon
as the Hudson River Group.

Cyclora turbinata. Sp. Nov.

Shell very small, turbinate or turbinate-conical, about one-
third higher than broad, spire elevated: whorls four or four and
a half, ventricose, rounded, inereasing rather slowly in size,
sutures rather deep : body whorl also rounded, base imperforate,
aperture sub-circular, slightly angular behind: lip thin and
somewhat spreading.

Length three lines, maximum breadth two lines.

Not more than about half a dozen specimens of this little
shell have been collected.  The species is invariably found asso-
ciated with the C. valvatiformis, from which it differs in its
much more clevated spire and closed umbilicus. Like C. valva-
tiformis, the present species is somewhat similar to one of the
diminutive gasteropoda of the Hudson River Group of Ohio, the
Cyclora paryule. of Hall, but the body whorl of the latter shell is
deseribed as subangular, and its umbilicus as not quite closed.
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NOTE ON A FERN ASSOCIATED WITH PLATE-
PHIEMERA ANTIQUA, SCUDDER.

By J. W. Dawsox, LL.D., F.R.S.

The oldest remains of inseets known to geologists, those of the
Erian (Devonian) shales of Si. Jobu, New Brunswick, oceur in
beds rich in plant remains. It was indeed solely by means of
the extensive quarrying operations carried on by Messrs. Hartt
and Matthew in these beds in search of fossil plants, that the
insect remains were discovered. In less ‘thoroughly explored
beds, fossils o rare and so obscure could not have been found.
It is patural therefore that fossil plants should oceur on the
sume slabs with the insects.  Ou one of these, holding a frag-
ment of the wing of Platephemera antiqua, there appears « con-
siderable portion of a frond of Pecopterts (Aspidites) serrulata,
Hartt, a common specics in these beds, und also a small frag-
ment of « leaf of the still more common Corduites Robbii. 1t
appears that Dr. Geinitz of Dresden saw this specimen in 1866,
and not being at that time familiar with the ferns of the De-
vonian of New Brunswick, very naturally supposed that the
frond was that of the closely allied 2. plumosa of Brongniart,
and on this ground he was induced to hint a suspicion that the
specimen Was of Carboniferous age.  Dr. Scudder referred to
this opinion of Geinitz in his paper on Devonian inseets in the
Geological Magazine, Vol. V.; and gave reasons sustaining the
Devonian age of both fern and inseet. I did not think it neces-
sary to refer publicly to the matter, but took occasion to explain
the true state of the case in a private letter to Geimiz; and in
my report on the Devonian plants of Canada I quoted Hartt's
deseription in full, and noticed the distinetness of his species
from P. plumosa.

I find. however, that this doubt has been revived by Dr. Hagen
in a paper on Devonian inseets in the Bulletin of the Museum of
Comparative Zoology for the present year (Vol. viii. No. 14).
Dr. Hagen does not profess to be an authority in fossil plants,
but fortifies his statements by a letter from Mr. Lesquereus,
which does not however touch the question at issue, as he does
not appear to have compared the specimen or Hartt's species with
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P. plumosa ; and ti.ough he insinuates a doubt as to the validity
-of some of my Devonian species, even this does not apply, since
the species in question was carvefully deseribed by the late Prof.
Hartt, and nceepted by me after study of his material, v.hich
included several very considerable portions of well preserved
fronds.

‘Though doubts and suspicions thus cast on work carefully and
exhaustively done, in so far as material exists, should not seri-
ously affect the minds of naturalists, I have thought it desirable
to set the matter at vest, as [ as possible; and have thevelore,
through the kindness of Dr. Seudder and the Curator of the
Boston Saciety of Natural History, obtained access to the ovigi-
nal specimen, and would now state the actual taets.

The fern on the specimen in question (No. $494 of the Boston
Society’s collection) is undoubtedly Pecopteris serralute of Hartt,
and exhibits in a tolerable state of preservation six secondary
pinuace of one side of a primary pinna of the species.  To x hasty
observer, supposing the specimen to be a picce of Carboniferous
shale, it would be natural to refer the fern to L2 plumosa of
Brongniart or to Aspidites silesivens of Goeppert, which it per-
haps more closely resembles; and since its fruetification is still
unknown, it may quite as likely belong to the group or sub-genus
Aspidites in which Goeppert and Schimper place /. silesiaca, as
to that of Cyethites in which Schimper places 2. plumosi.

The distinetive characters indicated by Thaott are principally
the form and insertion of the pinnze. the slender crenuiate revo-
lute, lanceolate pinnules, and the simple veinlets.  Perhaps the
most obvious characteristic is the peculiarly clongated acuminate
points of the primary and sceondary pinnwe, in which this species
seems to differ from all its near allies.  Tu the specimen in ques-
tion, though only a portion ol anc side of a primaxy pinna is
seen, and its chavacteristic clomgate termination is absent, yet
one of the sccondary pimme shows this character very well, and
the simple veins and erenawe revolute marging may be made out
with w lens in a good light. I do wot think that any palcabo-
tanist, in view of these characters, would decide to identify this
fern with P, plumosa, unless indeed he were of opinion that the
whole group 1o which that species belongs should constitute one
broad specifie type extending from the Devonian to the Permian,
a view to which I should have no objection, provided sufficient
conneeting links can be found.
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It is farther to be observed that this fern oecurs with a group
of species which T have shown to be distinet not only from those
of the Coal Formation but from those of the Millstone Grit and
those of the Lower Carboniferous Coal-measures or Horton series
(sub-Carboniferous of some American geologists), which sub-
floras are well developed in the Acadian provinees, and overlie
stratigraphically the beds holding the fern which is the subject
of this note and its associated fossils.

I may add here Hartt’s deseription of the plant and my vote
on it, from my Report of 1870 :—

“ PrcorTERIS (ASPIDITES ?) SERRULATA, Hartt.—(PLXVIII,
Figs. 207 to 209.)—Acad. Geol. p. 533, Fig. 92.—M.D,,
St. John, New Brunswick.” .

¢ Tripinnate ; pinna short, aleernate, close or open, lanceolate,
very oblique, situated on a rather slender, rounded, sub-
flexuose rachiz; pinnules small, linear lanceolate, crenulate,
vevolute, moderately neute. oblique, sessile. decurrent, widest
at the base, open, separated from one another by a space
equal to the width of a pinnule, slightly arched towards the
point of pinna; longest at base of piuna. deereasing thence
wradually to the apex ; terminal pinnule clongated. Median
nerve entering the pinnule very obliquely, flesuous, running
to the apex.  Nervules very few, oblique, simple, and some-
what rarely forking at the margin.”

“ Numerous additional specimens of this speeies confirm Prof.
Hartt’s determination of'its distinctness frowm P. plumose, Brongt.
It perhaps wore strongly resembles Goeppert’s 22, Silesinen 5 but
this last has broader nnd more closely wrranged pinuules deeur-
rent on the petiole. Tt may be taken as a Devonian representa-
tive of the delicate Pecopterids of which the xpecies above named
are Carboniferous types.  Mr. Hartt’s specimens caable me to
represent its habit of growth.  Schimper quotes under this name
a Carboniferous species of Lesquerenx.  But Liesquereux’s species
is Alethopteris serrada”  (This was subsequently corrected by
Schimper in the Supplement to his Pakeontologic Vegetale.)
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NATURAL HISTORY SOCIETY PROCEEDINGS.
Session 1880-81.

The last regular monthly meeting for the session 1880-S1
was held on Moenday evening, April 25th. Principal Dawson
occupied the chair. The minutes of last meeting were read and
sustained.

The Council presented « report recommending the transfer to
DMr. Wolferstan Thomas of the mitoyenve wall on the north side
of the Society’s building and the narrow strip of land adjoining,
50 as to enable Mr. Thomas to connect his buildings in course of
ercetion with the Museum.

A motion was made by Mr. G. L. Marler, seconded by Mr-
W. Muir, and carried uoanimously, approving of the report, and
authorizing Mr. Marler to siga the agreement with Mr. Thomas.

Mr. Muir, the cabinet-keeper, stated and exhibited what addi-
tions had been made to the musenm, namly, a prairie wolf and a
remarkable specimen of the hare by dovation ; a Canadian lynx
and a number of birds by purchase. The thanks of the Society
were voted to the donors.

The Secretary read extracts from a lengthy paper by Mr. R.
Chalmers, of New Brunswick, on the Glacial Phenomena of
Baic des Chaleurs.

Dr. Dawson said the facts stated in the paper were a laxge
contribution to our knowledge of that region, but he intimated
that he did not quite agree with some of the author’s theories.

Mr. W. Muir gave a detailed explanation of a new and im-
proved method he had discovered of obtaining oblique light for
the microscope. He said :

Not having an instrument with a swinging substage, my sub-
stage having only vack and rotary movemeat, and not satisfied
with the working of the spot lens (as usually furnished) aud
Wepham's paraboloid, T was led to experiment with various
meaus of oblique illumination ; amoung others placing the Amici

Vou X. G2 No. 2.
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prism underneath, and to one side of the stage. T was surprised
at the brilliancy of the cffect produced, and concluded that if so
brilliaut an cffeet were produced by oblique rays from one point
only, much more brilliant would be the effect if I could procure
a condenzer that would throw a complete cirele of oblique rays on
the object. T took my small bull’s eye condenser of 12 in. diame-
ter and 1 in. focus, placed on it a disk § in. diameter, capable of
being raised or lowered. and by means of an adupter placed it in
my substage, using the flat mirror and ecither the 1 inch or 2 inch
objective. T obtained an effect (particulurly with theinch ob-
jeetive) which surpassed my most sanguine expectations. In trans-
parent tissues such as the maple leaf inseet, there were clearly
revealed lines and structure that could not be =een otherwise, and
in insects partially transparent, a pertect flood of oblique light
with a dark ground was thrown on the structure, producing mar-
vellous effeet and giving wonderful g¢learness of definition to
the finest lines.  With my 1 inch objective I could see, on the
two minute lancets of the mosquito (having the saws at their
ends) running from voot to the saw a beautiful fringe of excced-
dingly minute, long hairs, hooked at the ends, sharp and well
defined, having a dia. yylog in.or 846659« and set 11,000 to
the inch, which owing to their trausparency I had never seen
before. The markings and rounded structure of Plewrasigme
angnlatwm are seen with the inch objective and binocular. By
raising the disk the field is darkened, and by different focussing of
the coudenser, various effets are produced.  With this mode of
illumination, it is necessary to sce that the flat mirvor is in the
axis of the instrument.

I placed on the centre of the disk a projecting pin which
enabled me to put and retain on it different plates or diaphragms
shutting out whatever portions of the circle of light desired.
As a condenser for high powers the apparatus deseribed is un-
surpassed. I intend trying a condenser 1} in. dia., £ in. focus
with & in. spot, in the hope that with still more oblique rays,
even a more brilliaut cffect will be attained.

After some remarks from Dr. Baker Bdwards, those present
adjourned to the library, where a number of microscopes were
exhibited by members of the Microscopical Club, and by Mr.
Muir who showed the excellent results that could be obtiined by
his method of illumination.
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ANNUAL MEETING.

The Annual Meeting for the Session 1880-81 was held on
Wednesday evening, May 18th, 1881.  The President, Prineipal
Dawson, cccupied the chair. The minutes of the last annual
meeting were read and sustained.

Having presented Major Latour with the Society’s Bronze
Medal for his many important services to the Society, the Presi-
dent delivered his

ANNUAL ADDRESS,

in the course of which he said that the year just closed had been
distinguished more for the improvements made in the Museum
of the Society and in its financial position than for extent of
seientific work, though the latter had not been inconsiderable.
The Socicty had sustained a great loss by the removal to Ottawa
of several very efficient members connected with the Geological
Survey and it was the more importunt on this account that it
should endeavour to inerease its membership and more particu-
larly to attach to itself young men who take an interest in science.
e referred to the discoveries resulting from the labors of Mr.
Ells, Mr. Whiteaves, Mr. Foord and Mr. Weston in the upper part
of Buie des Chaleurs. The remarkable association in that locality,
within a very limited space, of Upper Silurian, Devonian and
Lower Carboniferous rocks, was in itself of much interest, and
the remarkable group of Upper Devonian fishes worked out by
Mr. Whiteaves, and deseribed by him at one of their meetings,
completed a link of connection between the fossils of this country
and of Great Britain. The plant remains of this locality also,
conneeting as they did the Gaspé sandstones with the Perry beds
and with the Cuttskill series of New York, were of the highest
interest. A communication received latter in the session, from
Mr. R. Chalmers, on the Postpliocene of the same region, has
further added to our knowledge of this interesting region, on the
confines of New Brunswick and Quebec. In connection with
‘more Western regions, Dr. Selwyn, of the Geological Survey, has
preseated a paper on discoveries of fossil plants in the Lignite
tertiary of Roches Percdes, in the Western Territorics. Au-
other interesting geological subject was that of the structure of
the Peace River District, as explained by Dr. G. M. Dawson,



108 THE CANADIAN NATURALIST. [Vol. z.

and more cspecially the recognition in that region of the Creta-
ceous series represented farther south, holding not only valuable
beds of coal, but also fossil plants, seeming to conneet some of
the distinet floras recognised by Ameriean palacontologists to the
southward. Having reforred to the papers of Dr. Osler on
Fresh Water Polyzoa, Mr. Donald on Baking Powders and Dr.
Edwards on the qualities of certain Well-water, he said that much
interest had been added to the meetings by the specimens sub-
mitted by their zealous curator, Mr. Muir, to whom they were
also indebted for an illustration of a new illumating lens for the
microscope, which he himself had invented. A Committee had
been working throughout the Session in arranging for the visis
of the American Association for the Advancement of Science in
1882, and it wus hoped that their efforts would be suecessful in
bringing about a scientific meeting even more successful than
that of 1857.
d

In the absence of Mr. Whiteaves, who has removed to Ottawa,

Mr. G. L. Marler read the following

REPORT OF THE CHAIRMAN OF COUNCIL.

Your Council has to regret the loss; since last annual meeting,
of several of your most active members by the removal to Ottawa
of the Geological Survey. Your Society has, by such removal,
been deprived of a number of very active members, and your
Council takes thisj opportunity of tendering to these gentlemen
its sincere thauks for the valuable services they have rendered
the Society, and hopes that although removed from this city they
will not cease to interest themselves in the Society’s proceedings,
but will continue their connection with it as correspondiag mem-
bers. To attain this end your Council recommends that these
gentlemen be regularly elected corresponding members.

During the Session now about to close your museum has re-
ceived lurge additions both by purchase and donation. The
specimens in the museum have been cleaned and remounted.
This has added very materially to their appearance and value.
Improvements have also been made in the building, and though
much has been done, much yet remains to be done to carry out
the proposed alterations and to make the building and its con-
tents more worthy the objects for which they exist.
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The land adjoining the building on the north side having
passed out of the hauds of the Royal Institution, and building
thercon having been commenced, certain necessary expenses will
in consequence fall on your Socicty. Arrangements have been
made between your Society and the proprictor of the land ad-
joining your building to the north, to cede to him the few inches
of land lying between your property and his, and for the sule of
that portion of the north wall which he intends using and the
land on which it rests. This will oblige your Society to alter the
slope of the roof, to close three of the windows and to make
other alterations; this arrangement has beco made under your
resolution approved of by your Council.

The usual free course of Somerville lectures was duly given to
the number of six. Your Council recommends that the thanks
of your Society be tendered and conveyed to the gentlemen who
0 kindly and ably gave their valuable time and labour in the
preparation and delivery of these lectures, which, as proved by
the large attendance, were well received and much appreciated.
The lectures were as follows:

1881.
Feby. 3rd. Oun Miund in Nature. By Principal Dawson.

Feby. 10th. On Maguetism and Eleetricity as aids to Iatelli-
gence. By Dr. Barnes, Point St. Charles.

Feby. 24th. On Sugar and its Varieties. By Dr. J. Baker
Edwards,

March 3rd. On the Brain as a thinking organ. By Dr. Osler.

March 10th. On Tobacco and its effeets on the Brain, the Ner-
vous System and organs of Vision. By Dr,
Buller.

March 13th. On the Whence and Whither of a Suobeam. By
H. Sugden Evans, Bsq., F.C.8.

Your Council thinks that the change of Janitor has been bene-
ficial to your Society, and hopes that it may not be long before
your resources will enable your Society to employ permanently a
regular Taxidermist. This is now almost a necessity as the
Museum must henceforth attract more attention from the public
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owing to remotal to Ottawa of the Geolugical Survey. Your
Couneil has also to report that the annual field-day took place-
as usual, Lachute being the place selected for exploration ; the
day was everything that conid be desired, and the Couneil’
would not only recommend that these ficld-days be kept up bus
would suggest that several be held through the summer.

As Treasurer of the Society, Mr. Marler presented the sub-
Joined

TREASURER'S REPORT.

Your Treasurer has mueh pleasure in reporting that notwith-
standing the large amount expended in improving the Museum
and adding to it a large number of valuable and rare specimens,
your Socicty has been able to reduce the mortgage on the property
by paying a sum of 8250, Jeaving only a balance of $250 to be
paid, aud there yet appears to your ‘credit a balance of $74.
Like every other institution your Society is feeling the influence
of the good times upon which our country is now entering. This
is scen from the fact that members who were in arrears with their
membership fees are now making payment of the same. Your
Treasurer hopes therefore to be able to show at an early date
the mortgage on the building paid off and a considerable balance
on hand.
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Mr Muir then presented the

REPORT OF THE CABINET KEEPER AND OF THE LIBRARY
COMMITTEE.

This report may be arranged under three divisions.

1.—Work on the Building.
2.—Work in the Museum.
3.—Report of Library Committee.

1st. Work on the Building.—On the left hand side of the
entrance hall. a convenient store-room has been added, the ceil-
ing of which gives a floor suitable for the accommodation of
several specimens formerly in the Museum.” The side entrance
has been enclosed by a ceiling and partition, forming an inside
poreh, adding greatly to the comfort of the place in winter; and
the head of the rear stairway leading up to the gallery has been
floored over, increasing the accommmodation offered by the gallery.
Eleven windows have been put in on three sides of the gallery,
giving increased cheerfulness and light ; curtains have also been
placed on the sky-lights. The large wall cases, twenty-seven in
number, have been cleaned and painted, the shelves made nar-
rower and better adapted to show the specimens thereon. The
north and south sides of the gallery fronts have been raised,
levelled and supported. The benches in the Lecture Hall have
been repaived and strengthened by bolts.

2nd. Work in the Museum.—The whole of the birds, (1194
in all), the mammals, reptiles and fishes have been thoroughly
dusted and cleaned ; the birds have been re-mounted on hand-
some black walnut stands and painted blocks and the old soiled
labels replaced by new ones; the fishes have been removed to the
aquarium room, and the mammals re-arranged and put in the
space thus left vacant. The whale, two of the alligators, and
the large seal have Leen removed to the floor covering the store-
room to the left of the main entrance hall, and the floor cases,
formerly in the aquarium voom, have been brought into the
main room. Mr. John S. Brown having offered to stock and
take charge of the aquaria for the Society, two aquaria loaned
by Messrs. Wm. Muir and Jas. Ferrier, jr.. together with those
belonging to the Society, have been placed in position, and it is
hoped that before the season is over a good representation in this
department will be one of the attractions of the Museum. Mr.
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Brown has also generously offered to pay the cost (S6) of
tables upon which to place the aquaria.

The following is the list of birds found to be so much injured

that they were destroyed :

»

»

*

Grass I'inch Poecetes yramineus.
Purple Martin, Irogne purpurea.
Red-shouldered Hawk, Buteo lineatus. .
Lesser Red Poll, Eyiothus linaria.
Common Crow, Corvus,Americanus.
Yellow-throated I'ly Catcher, Vireo fiavif-ons.
Cat Bird, Galeoscoptes Carolinensis.
Brown Thrush, farporhynchus rufus.
Red-eyed Fly Catcher, Vireo olivaceus.
Sparrow Hawk, Linnunculus sparverius.
Shore Lark, Eremophile cornuta.
Satin Grakle (female), Kitte holosericea.
Great Northern Shrike (old male), Collyrio Borealis.
« @ « ( l‘cm:\lc) « €«
Dipyllodes magnifica. New Guinca. J. F. W.
* ‘These three have been replaced—and it is to be hoped that if any of our

members can aid us in replacing the others they will do so.

The following are the additions to the Muscum since June,

1880:

DONATIONS WITH NAMES OF DONORS.
Apatite crystal, from Bob's Lake, Bedford, Ont.  W.J. Morris, Esq.
Moss, coated with mineral matter, from Colorado. Dr. Kennedy.
Collection of English Plants.  Col. G. E. Bulger, F.L.S., F.Z.S.
A fine Limulus polyphemus.  Miss E. Mathewson.
Grey Squireel, Seiurus Cuarolinensis. N. P. Leach, Esq.
Albino Robin, Turdus migratorius. «
Barred Owl, Syrnium nebulosum. J. A. Ogilvy, Esq.
& « “ “« Jno. Nichols, Esq.
Horned Grebe, Podiceps cornulus. «
Great Blue Heron, Ardea herodius.  Geo. Edwards, Esq., Thurso.
Blue Jay (2), Cyanura eristata.  G. L. Marler, Esq.
A Remora or Sucking Fish.  Geo. F. Phelps, Esq.
A Bull-head Fish. “
Head of a male Salmon. Robt. J. Fowler, Esq.
A box made out of a plank from the Royal Goorge, and a lock of
Grace Darling’s hair. Capt. Dutton, S. 8. Sardinian.
Wild Goose (2), Bernicla leucopareia. G. L. Marler, Esq.
Brant Goose, Bernicla Brenta. «
American White-footed Goose, Anser albatus. *
Hare (mongrel). P. Keutzing.
Prairie Wolf. Chas. Selwyn, Esq.
44 Specimens of Lepidoptera. P. Keutzing.

Vor. X. n No. 3.
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PURCHASES.

BIRDS.

Belted Kingfisher, Ceryle Alcyon.

Coot, Fulica Americana.

Baltimore Oriole, Icterus Baltimore.

Sparrow Hawk, Tonunculus sparverius.

Shore Lark, Eremophila cornuta.

Loggerhead Shrike (male and female) Collyris Ludovicianus.

Bonaparte Gull (Young), Larus Bonapartii.

Black-bellied Plover (2), Squtarola helvetica.

Loon, Colymbus gluciulis.

Spruce Partridge, Tetrao Canadensis..

Hooded Merganser, Lophodyles cucullatus.

Goshawk, Astur atricapillus.

Goshawk (old) #

Horned Grebe, Podiceps cornutus.

Royal Tern, Sterna Regia.

Brewers Duck, Anas Breweri.

American Avoset, Recurvirostra Americana.

Great Marbled Godwit, Scolopaz fedoa.

Red-necked Grebe (2), male and female, Podiceps rubricollis.
« “ young, «

Ruddy Duck (2), male and female, Fuligula rubida.

Greater Blackhead Duck (2), male and female, Fuligula marila.

. Snowy Owl (2), Stryx Nycteu.

Herring Gull, Larus argentatus.

Killdeer (young), «Egialitis vociferus.

Harris Woodpecker (2) male and female, Picus Harrisé. Vancouver's
Island.

Yellow Rail, Rallus noveboracensis, Labrador.

Arctic Towhee (male), Pipilo arctica.

Fork-tailed Fly Catcher, Muscicape savanna.

Horned Grebe (winter plumage), Podiceps cornutus.

Great Northern Diver, Colymbus glacialis.

Black-throated Diver, Colymbus arcticus.

Snow Bunting (2), Plectrophanes nivalis.

Black-throated Blue Warbler, Jendroica Canadensis.

“ « Green  « “ virens.
Black and Yellow, « « maculosa.
Green Black Cap Fly Catcher (male, winter plumage), Muscicapa
pusilia.

Mealy Red Poll (summer plumage) Zgiothus exilipes.
Little Minavet, Pericocotus peregrinus.
Wild Pigeon, Lctopistes migratoria.
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MAMMALS.

Canadian Lynx, Lynx Canadensis. St. Jerome.
Racoon (old female), Procyon Lotor.
“«  (young), «
Mink, Putorius vison.
Weasel (2), Putiorus vulgaris.
Prairie Dog, Spromophilus ludovicianus.

Skins presented on a former occasion by the Smithsonian In-
stitute and now mounted :

California Grey Squirrel, Sciurus fossor.
Thirteen Striped Squirrel (2), Spermophilus tridecemlineatus.
Mice (T)—various species.

Skins re-mounted :

Red-shafted Woodpeckers (2), Picus querulus 2.
Swift Parakeet, Melopittucus undulatus. Australia.
Hardwicke Shrike, Collyrio.

Yellow Bird (female), Chrysomitris tristis.

3rd. Report of Library Committee.—List of books, pamphlets
and periodicals received into the library during the year ending
May 1st, 1881:

American Journal of Science. Vol. 19, Nos. 110, 113; Vol. 20, Nos,
115, 116, 117, 118, 119, 122, 123.

Boston Society of Natural History. Vol. 20, Part 3.

American Philosophical Society. Vol. 18, No. 105.

Canadian Antiquariun and Numismatic Journal. Vol. 8, Nos. 3, 4;
Vol. 9, No. 3. .

Canada Medical and Surgical Journal, for the year.

Canadian Entomologist, «

L2 Naturaliste Canadien, “®

Statutes of Canada. Vols. 1 & 2. 1880.

Geological Record for 1877, by Wm. Whitaker. London, 1880.

Thnited States Fish Commission Report ; from Smithsonian Institute.

Scicentific Proceedings of the Royal Dublin Society, from Nov. 1877
to July, 1880.

Scientific Transactions of the Royal Dublin Society, from Nov.
1877 to June, 1880.

Academy of Natural Sciences of Philadelphia. Parts 1st and 2d.
Jany. 1880 to Sept. 1880.

Proceedings of the Rhode Island Historical Society, 1879~1880 and
1880-1881.

Transactions of the Connecticut Academy of Arts and Sciences.
Vol. 1, Part 2, 1867 to 1871.

" Annals of the Lyceum of Natural History. Vol. 11, No. 13.
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Annals of New York Academy of Science, late Lyceum of Nat. His.
Vol. 1, Nos. 11 to 13.

Contributions to Archaology of Missouri ; from St. Louis Academy
of Science. Part 1. Pottery. 1880.

Proceedings of the American Philosophical Society, 100th Anniver-
sary, at Philadelphia.  March, 1880.

Geological and Natural History Survey of Minnesota, 8th An. Re-
port, 1879.

The American Antiguarian.

The American Naturalist. Vol. 14, Nos. 8 to 12; Vol. 15, Nos. 3 {o 5.

Aunals of the Musco Nacionalde.  Mexico, 1880.

Journal of the Linnwan Society of London. Vol. 14, No. 86 ; Vol
15, Nos. 81 to 83; Vol. 17, Nos. 103 to 107.

Proccedings of the Royal Society of London. Vol. 29, No. 197 to

205. June 1879 to June 1880. .
Pransactions of the Edinburgh Geological Socicty. Vol. 3, Part 2.
1879.

The Glasgow University Calendar, ]980-188!

Science Gossip ; for the year.

Quarterly Journal of Microscopical Scicncc, for the year.

Journal of the Royal Microscopical Socicty, for the year.

Journal and Proceedings of the Royal Socicty of New South Wales.
Vol 12. 1878,

Transactions of the Philosuphical Society of Adelaide, South Aus-
iralia. Vol 1, 1878 ; Vol 2,1879; Vol. 3, 1880.

Geological Survey of Canada.  Report of Progress.  1878-1879.

Aunual Report of the Entomological Society of Ontavio for 1880.

Bulletin of the Essex Institute. Vol. 12, No. 769.

Ninth Annual Report of the Corators of the Wesleyan University,
Middleton, Conn,, U. S., 1880.

Nature. London. "A Weekly Journal ; for the year.

Archives Neerlandaises des Sciences Exactes et Naturelles—Socicté
Hollandaise des Sciences, Haarlem.

Archives Musée Teyler.

Nederlandsch Meteorologisch Inarbackvoor, 1879.

Sitzungs-Beritche der Naturwissen schaftlichen Gesselschaft Isis
in Dresden, 1879 and 1880.

Zeitsehrift der Deutschen geologischen Gesellschaft—DBerlin, 1879.
2 ¥ol. One No. April to June 1880.

Leopoldina.  Dresden.  Jany. 1878, Jany. 1879.

Nova Acta Academe Casere Leopoldina~Carolinwe, Germanical
Naturae curiosorum.  Dresden and Halle, 1878S.

Brachiopodes Etudes Locales. Extraits du Silurien du centre de 1
Bohemé. Vol. 5. Par Joachim Barrande. Paris.

Memoires de L'Academic des Sciences, Arts et Belle-Lettres des
Dijon. 1878-1879.

Beritche uber dic Verhandlungen der Koniglick swchsischen Ges-
sclschaft der Wissenchaften Zur Licpzig. 1879,
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Abhaudlungen der Mathemetish-physischen classe der Konigl, clas
12, Nos. 2 to 4. Leipzig, 1870-1880.  Also, No. 2, 1879,

Annals of the Museo Nacionalde. Movico. Part 2. 1880,

Bulletin de la Societé Imperiale des Naturalistes de Moscow. Nos.
1,23, 4 1879,

Acta Horti Petropolitani.  Tomus VI, Fasciculu 2. St. Petersburg.

Bulletin et Memoires de Université Imperiale de Kazun (en Russe)

1879. No.1to6. .
Transactions of the Edinburgh Geological Society. Vol. 3, Part 3.
1880.

Proceedings and transactions of the Nova Scotian Institute of Nat-
ural Scitnee. Vol 5, Part 2. 1879-1880.

teport of the Wisconsin Naturalist Society, German.  1880-1881.

Annual Report of the Department of Mines, New South Wales. 1580.
Do. do. do. for 1880. With maps.

Transactions of the Amervican Philosophical Society. Vol. 15, New
Series, Part 3.

Proceedings of the Royal Geographical Socicty. London. Vol 3.
No. 4.

In concluding my report allow me respeetfully to suggest to
the Council the following necessary and destrable repairs, im-
provements and additions in the Museum and building, besides
those rendered neeessary by the construction of the building on
the uvorthern side:

Ist. The drains will require to be lowered, 1o cnable them to
drain the water from the under part of the furnaces.

20d. In the heating department a new furnace or furnaces
will be required (the old ones are worn out), which, in addition
to the present heating arrangements, shall convey « shaft for hot
air to the flooy of the Muscum.

3rd. The exeessively erowded condition of the Hall on the
oceasions of the Somerville lectures vevealed the vecessity of pro-
viding for the more rapid influx of fresh air and egress of heated
air.  Inereased accommodation can also be partially provided by
arranging the folding doors on the north-cast corner of the Iall
so that they can be thrown open if desived.

4th. The addition to our stock of birds and mammals during
the past year and the likeliboad of equal addition during the
coming year necessitates the acquirement of more wall cases in
the Museum.
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The Seeretary then vead the

REPORT OF EDITORS OF THE “‘ CANADIAN NATUGRALIST.”

The Editors of the “ Nuturalist” would report that this
Journal has been issued as usual during the past year, four
numbers having appeared since Jast annual meeting, They re-
gret to state that but seanty material has during, the past year
been placed at their disposal by members of the Society. They
would again urge upon members the unecessity of doing all in
their power to contribute and procure articles suitable for the
Society’s publication.

It was agreed on motion of Dr. DeSola that the reports now
read be received and adopted and printed in the Naturalist and
that & Membership Commmittec be appointed to enlarge the sub-
seription roll and increase the interest in the Society.

Dr. A R. C. Selwyn was proposed as an honorary life member;
Dr. Ross was proposed as on ordinary member, sand Dr. Robert
Bell, Dr. G M. Dawson, Messrs. Foord, Ells, Richardson and
Whiteaves. as corresponding members.

The election of officers was then proceeded with, resulting us
follows :

LPresident—Principal J. W. D:uvson, LI.D., F.R.S.

Vice- Presidents—The Rev. DeSola, Mr. J. H. Joseph,
Prof. P. J. Darey, Dr. T. Qlcrx} Huaut, 3 I:njor H. Latour, Dr.
A R. C. Selwyn, Dr. Hingston, Prof. B. J. Harrington and
Mr. D. A. P Wart,

Leecording Seeretury—Prof. T. W, Hicks, M.A.

Corresponding Secretary—Dr. J. Baker I](]\\.uds

Treusurer—Mr. G. L. Marler.

Cabinet-Keeper and Libraricn~—Mr. Wm. Muir.

Counci{—DMessys. Thomas Craig, J. T. Denald, J. Bemrose,.
H. M. Sauborn, Dr. Osler, the Rev. Mr. Empson, M. 1. Brisette,
John S. Brown and S. Bl:"'

Library Committee—Messrs W. Muir, J. Bemrose, J. S.
Brown and J. T. Douald.

Editors of Canadian Nuturalist—Professor B. J. Harrington
and Mr. J. T. Donald.

Mr. W, Muir gave notice of motion to alter the bylaw con-
cerning aunual membership fec.

The meeting then adjourned until June 16th.
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The adjourned annual meeting was held on June 16th.  Prin-
cipal Dawson in the chair.

The minutes of the meeting of May 1S8th having been vead
and sustained, it was moved by Mr. J. H. Joseph, seconded by
Prof. I'. W. Hicks, and resolved : that in nccordance with notice
given at the mecting on the 18th ult., “ the annual subseription
to the Socicty be reduced to four dollars including the subserip-
tion to the Naturalist and to three dollars without the Nutu-
ralist.

The chairman of Council and the Recording Sceretary were
requested to issue a civeular aunouncing the change in the sub-
seription and urging members to endeavor to increase the mem-
bership list.”

Messrs. Geo. Craig and P. Keutzing were proposed as ordinary
members, after wl ich the meeting adjourned.

Session 1881-82.

The first meeting of the Society, for this session, was held on
the evening of November Tth—Priucipal Dawson occupied the
chair.  Minutes of last meeting being read and sustained, it was
resolved, on motion of J. S. Brown, Isq.. seconded by J. H.
Joseph, Esq., * To sell to Mrs. F. W. Thomas the portion of the
Sociéty’s lot intervening between its building and the line of Mrs.
Thomus’ property, to the depth of the buildings on Mrs. Thomas’
lots, and the mitoyenneté of so much of the wail of the Society’s
building as is used by Mrs. Thomas. This, in consideration of
Mrs. Thomas paying the Society one-half the value of the portion
of the wall and of the ground on which it is erected—the valua-
tion of the wall to be made by Mr. Hutchinson—asd the ground
to be valued at 81.20 per square foot, English; aund in further
consideration of the Sacicety’s being suffered to retain the use of
such of the windows as now overlook Mrs. Thomas' land, so long
as the Society’s building is used for the present purposes of «
Museum, curator’s residence and Lecture Room. But should it
be converted to private uses, the Society will be bound to close
its openings joverlooking said Mrs. Thomas’ land ; the Society
to bar their windows so that access to Mrs. Thomas’ land may
be prevented, and that the President and Treasurer be author-
ised to carry this resolution into cffect, aud to sign all necessary
deeds, and to receive the price and grant discharge therefor.”



120 THE CANADIAN NATURALIST. [Vol. x.

It was also resolved, “ That use of Lecture Room be granted
free of expense, except for gas and heating, to the ladies of the
Industrial Rooms, for holding a bazaar sometime in December,
the details to be arranged by the Treasurer.”

Messts. G. W. Craie and P. Keutzing were elected mem-
bers of the Seciety, and Mr. M. C. Baker was proposed for
ordinary membership. :

Mujor Latour proposed as honorary member His Excellency
Dr. Renard, Conseiller d'éeat actuel de Moscou.

A colleetion of Resins, presented to the Museum by J. Lorae
MeDougall, Bxq., was exhibited, and it was announced that Dr,
Edwards and Mr. Donald would report on the same at a future
meeting.

Dr. Dawson congratulated the Society on the result of the in-
vitation to the Ameriean Association, and stated that in due time
a meeting of influential citizens would be called to make suitable
arrangements for entertaining the Association.

Dr. J. Baker Edwards presented a paper entitled  Resumé
on Water analysis : new methods and recent results,” which will
be found in full at page ST.

Dr. W. Osler then read a series of -~Mieroscopic Notes,” which
will be published in a future number.

The sccond meeting was held on Nov. 29th.  The President
occupied the chair.
The mivnutes of the previous meeting were read and approved.

Mr. Muir calied the attention of members to several important
additions recently made to the Library and to the Museum, the
latter eonsisting of fspecimens purchused by the Society and
mounted.

Mr. Muir then wmoved, scconded by the Ree. Secy., * That
the President and Secretary be requested to draw up and for-
ward, in the name of the Sucicty, n resolution of condolence,
expressing the sorrow of the members of the N. H. Society at
the death of the late Licut.-Col. Bulger, to whom the Socicty is
very lavgely indebted for additions to the Muscum.”
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Moved by Dr. Edwards, seconded by Prof. Darey,  That the
use of the Museum and Library be permitted to the Auxiliary
Association of Christ Church Cathedral, on the evening of Dee.
1st, on condition that they pay the expense of lighting, &e., as
arranged by the Treasurer.”

His Excelleney Dr. Renard, Conseiller d’état actuel de Mos-
cou, was clected an honorury member, and Maleolm C. Baker,
Esq., Montreal, an ordinary member.

Dr. Edwards presented the report prepared by himself and
Mr. Donald, on the Resins presented to the Museum by J. Lorne
MecDougall, Esq.

The collection consists of specimens of the following “ gums ™ :
Zauzibar, Manilla, Kowrie, Damar, Benguela, Angola, Sierra
Leone Copal, Asphaltum, Orange Shellac and Bleached Shelluc.
Dr. Edwards described the sources of these *gums,” and Mr.
Donald furnished information obtained from Messrs. MeDougall,
Logie & Co., concerning their uses and commereial values.

The Recording Secretary read the paper entitled “ Notes on
TFossils recently found near Campbellton, Baie de Chuleurs,” for-
warded by Mr. Whiteaves.

During the reading of the paper the subject was illustrated by
means of diagrams and specimens from his own collection, by
Principal Dawson, who at the conclusion deseribed at length the
geology of the lacality in which the fossils had been fownd.

PresipENTS OF THE NaTurAL SOCIETY OF MONTREAL,

1827—1881.

1827-28.—Stephen Sewell.
1828-29.—Honorable Chief Justice Reid.
1829-30.—Honorable John Richardson, M.C.E.
1830-31.—Honorable Lewis Gugy.
1831-32.—Honorable Toussaint Pothier.
1832-33.— LU @ @
1833~34.—Revd. J. Bethune.
1834-35.—William Robertson, M.D.
1835-36.—Alexander Skakel, A,
1836-37.—Andrew F. Ho]mcc M. D

1837-38.— « «
1838-39.—  « « o«
1839-40.—

1840-41.—Andrew F. Holmes, M.D.
1841-42.—William Badgley.
1842-43-—John Brondgu.st
1843-44.— «

Vor. X. H2 No. 2°
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1844=45.—-M. McCulloch, M.D.
1845-46.—Johu Brondgeest.

1846-47.—J. Crawtord, A.D.

1847-148.—A. IT. David, M.D.
1848-49.—A. C, Sewell, M.D.
1849-50.—A. H. David, M.D.

Sl—~Johu Ustell.

— b o

A. Charles Sewell, M.D.

Major R. Lachlan.

Revd. W, 1. Leach, D.C.L.
6.—"The R. R. the Lord Bishop of Montreal and Metropolitan.
57T.—Principal J. W. 1)‘1\\3011 l' G.S.
& 13

& o i .
1839-60.—1he Lord Bishop of \Immml (Fulford).
1860-61l.— &« «
]S(, 1-62.— « 3 o 1
1862-63.— & o £ N

1863-6 -Pnnup.xl J. \\ D.x\'c(m, LL,D ¥. Rb
186465 .— &

1865-66 —Charles .Sm‘lll\\'oud, M.D, LL.D., D.C.L.
1866-67.—~"T". Sterry Hunt, LL.D., F.R.5,
1867-68.— Revd. Abraham De Sola, LL.D.
1868-69.—Principal J. W. Dawson, LL.D,, F.R.S.
1869-70.—Siv William E. Logan, LL.D.,, T.R.S.
1870~71.—Principal J. \\’ Dawson, LL.D,, F.R.S.
1871=72.— it « & @
1872-73.—George B.nnstnn.

1873=14.—Principal J. W. Dawson. LL.D.,, F.G.S
187475 —A, l» C. Sd\\\'n, r RS I GS

() —

187677, -—-[’lmup tl J W D.Lw»on LL I) F.G.S.
187778~ @
1878-79.— K3 @ & @ ¢

1879-80.—A. R. C. Selwyn, F.RS, F.G.S
18580-81.—DPrincipal J. W. I)a.\\son, LL. D ¥.G.S.

MISCELLANEGUS.

A Fossin PuyrrLorop CRUSTACEAN FROM THE QUATER-
Nary Cravs or Caxapa.—We have received through the
kinduess of Prineipal J. W. Dawson, LL.D., of Montreal, x valve
in partial preservation of an Estheria quite unlike any existing
American form.  The following aceount of its discovery is from
Priucipal Dawson :

« [t was found at Green's Creek on the Ottawa river, in nodules
in the Post-pliocenc clay, holding skeletons of Mallotus villosus
and other northern fishes, sud shells of Leda (Portlandia) arctica,
Sazicaua rugosa, &e.; also leaves of Populus, Potamogeton, &e.
The deposit is of the age of the Leda clay of the St. Luwrence
(middle glacial) aud belongs to a period of submergence when
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in the bay or estuary then representing the Ottawa river, vorthera
marine animals were imbedded in deposits into which was also
washed the débris of ucighboring land, and of fresh water streams.
The climate at the time was colder than at present, and the arca
of lund less, so that if this Istheria still lives, it is most likely to
be found in the vicinity of the Avetic coaust.”

This Kstheria is entirely unlike any northern American or
Buropean species, differing decidedly from Estheria morsei or L.
caldwelli and E. clarkii Tt rather approaches I. jonesit from
Cubu in the form of the shell and style of marking of the valves.
It does not resemble closely any of the fossil forms figured in
Jones’ Monograph of fossil Estherize. The markings, howevers
present some resemblances to E. middendoyfii Jones, but differ
in the want of anastomosing cross wrinkles between the ridges.

One valve and portions of others were preserved; but none of
them show the peaks (umbones), though the form of the remain-
der of theshell indicates that they were situated nearer the middle
of the valve than usual, ¢ e., between the middle and the anterior
third of the shell. The shell is deep, probably more so than in
E. jonesti, though the valves have evidently been flattened and
and somewhat distorted by pressure, but apparently the head-end
was more truncated than in J. jomesii, as the edge of the
shell and the parallel lines (or ridges) of growth along the head-
end are below bent at right angles to the lower edge of the sheli.
The raised lines of growth are very numerous and near together;
they are of nearly the same distance apart above near the beaks
as on the lower edge. The very numerous lines of growth are
thrown up into high sharp ridges, the edges of which are often
rough, finely granulated, and often the valleys between are rugose
on the surface. In one or two places a row of papille for the
insertion of spinules may be scen where the shell has been weli
preserved, and between many of the Jines of growth there are
irregular superficial ridees. Length 10 mm. ; depth 7.5 mm.

The valve is evidently that of an Estheria, much truncated
anteriorly, and with the lines of growth much thicker, higher
and closer together than in any North American species known
to us, and may prove when better specimens are found, to be
allied to the tertiary Siberias . middendorfit.

The species is named in hovor of the discoverer, J. W. Dawson,
LI.D., who has so persistently and ably iuvestigated the Leda
clays of Canada. . S. Puckard, jr.—(From the American
Journal of Science.)
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GEOLOGICAL SOCIETY OF LONDON.

Extract from proceedings; Nov. 16, 1881.

UNIFICATION OF GEOLOGICAL NOMENCLATURE.

Prof. HuguEes said that he proposed to issue to the Committee
of organization for Great Britain a full Report of the prozeedings
of the Bologna Congress; bus in anticipation of that, he begzed
to offer to the Geological Society « brief statement of the results.

It would be within the veeoilection of the Fellows of the So-
ciety that, at the Geological Congress of Paris in 1878, two
prineipal subjects were proposed for discussion at the Bologna
Congress, and each was referred to an Intu national Conmn:smn
named by the Congress :—

' . The Unification of Geologieal Nomeuclature.
2 Geological Cartography.

On the 2ud of April, 1830, the International Commission for
the Unification of Geological Nomenclature was eonvened at
Paris by the President of the Paris Congress and the President
elect of the Bologna Congress, and the Commissioners present at
that meeting, having regard to the impossibility of drawing up avy
thing like a complete report upon so vast a subject before the
meeting of the Congress, and feeling that there would be much
advantage gained by settling the meaning of the terms commonly
used to designate the lavger and smaller divisions of the materials
which make up the crust of the earth, and the portions of time
to which they are assigned, recommended that, first of all, these
questions of a general character should be considered, such as the
definition of epoch, period, formation, rock, &e., &c. A résumé
of the reports of the different nationalities was drawn up by the
General Sceretary, M. Dewalque, and presented to the Congress,
and the discussion was taken upon it. America and England
were considered as one from the very first, a happy result of the
friendly fecling that exists on all poiuots between the two nations,
and at Bologoa cordially upheld by their distinguished guest of
that evening Dr. Sterry Huut.

The conclusions arrived at were briefly—that the term Group
should be applied to the largest geological division of rocks, Sys-
tem to the next, Series to the third in order of magnitude, Stuge
to the fourth, and the French word Assise was placed iu the fifth
place, it being left to other nationalities to use whatever word in
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their own tongue scemed most conveniently 1o aepresent this
smallest defined term.  The Time-words were, in descending
order of magnitude—Lra, Period, Kpoch, Age—Ira correspon-
ding to Group, Period to System, Epoch to Series, Age to Stage.
It was pointed out that the German and English use¢ of the word
Jormation for a >et of deposits which it was desired to group
together under one head, e.g. Carbouiferous formation, could
not be adopted by the French, with whom this word always had
referen_c to the origin of the mass, and was cousidered an ab-
breviation of the mode of formation. This had been already
fully recognized by the lnglish Committee, in the minuates of
one of the meetings of which the following resolution appears:—
“The term Formation having been used by Continental geolo-
¢ists to denote the action by which a thing is formed, and s
mode of formation, aud its use in the sense accepted in Kngland
being given up in Ameriea, the Commistee recommend that the
term be employed as ravely as possible in the Koglish sense, and
that such words as group, ruck, bed, &e., be substituted for it.”
It was pointed out by the German geologists that there were
many nations who could not adopt * texrain,’” and theretore this
word was alse excluded frowm the more strictly defined terms.
MM. Beyrich and Von Moeller explained that the word series
could not be conveniently introduced into Germau or Russian,
and it was therefore agreed that the words section and dbtheilung
should be admitted as synouyms of series. It will be observed
that there is a consistency in the group of words adopted in
ISoglish, they areall what may be called synthetie; the analytie
words such as division, subdivision, scction, &e. remain unde-
fined.

He regretied that they were not able to transpose the words
Group and Series, as it certainly would be more convenicnt to
1o use series for the larger, and group for the smaller division ;
but it was not « matter of great importauce.

In the course of the discussion, various speakers pointed out,
by way of illustration, what they would include under shese
heads, wud it was clear that there was very much to be done
before uny equivalens value could be attached to the subdivisions
of different ages, or of the same general age, in widely separated
areas.

The Euglish Committee had commenced work upon this
question, and he had laid before the Coungress the Reports of the
Sub-committees which had furpished him with the results of
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their inquiries, as well as some speeial reports forwarded to him
by individuals. The Congress did not, however. pass on to the
discussion of these matters; but the manner in which the English
Conumittee were organizing their work met with the approval of
the Congress, aund a vote was passed that the other countries
should adopt a similar plan, and form sub-committees for the in-
vestigation of the several groups. He was further unofficially
requested to get the reports printed as soon as possible, in order
to lacilitate discussion, and with a view to arrviving at an under-
standing upou the simpler questions before the next weeting of
the Congress. This was appointed to be held at Berlin in 1884.
The following Congress will be held in England.

PRE-CAMBRIAN ROCKS.

Dr. T. SrErRY HUNT gave some account of the pre-Cambrina
or lozoie rocks of Kurope as compared with those of North
America. He had on scveral occasions studied them, both on
the continent and in the British Isles, espeeially with Dr. Hicks
in Wales in 1878. In North America the recognised base is a
highly granitoid gneiss, without observed limestones, which he
has called the Ottawa gueiss, overlain, probably unconformably,
by the Grenville series of Liogan, consisting chiefly of granitoid
gneisses, with erystallive limestones and quartzites.  These two
divisions make up the Laurentian of Canada, and correspond
respectively to the Lewisinn and the Dimetian of Hicks. Rest-
ing iu discordance on the Laurentian, we find areas of the Norian
or Labrador series (Upper Laurentian of Logan), chiefly made up
of anortholite rooks, granitoid or gheissoid in texture, with some
true gneisses. The Huronian is seen to rest unconformably on the
Laurentian, fragments of which abound in the Huronian conglome-
rates. To the lower portion of the Huronian the speaker had
formerly referred a great series of petrosilex or hiilleflinta rocks,
deseribed as inchoate gneisses, passing into petvosilex-porphy-
ries, occasionally interstratified with quartzites. This series, in
many places wauting both in Europe and America, he is now
satisfied forms an underlying unconformable group—the Arvo-
nian of Hicks. Above the Huronian is the great Montalban
series, consisting of grey tender gneisses and quartzose-schists,
both abounding in muscovite, occasionally with hornblendic
rocks. The Pebidiau of Hicks includes both the Huronian and
the Moutalban, to which latter belong, according to the speaker,
certain gneisses and mica-schists both in Scotland and in Ireland,
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as ic had many years sinee pointed out. In some parts of North
America he found the Montalban resting unconformably on Lau-
rentian.  Above tho Montulban comes the Tuconian (Lower
Taconic of Bmmons), n series of quartzites and soft micaceous
schists, with dolomites and marbles,  All these various series ave
older than the Lower Cambrian (Menevian) swrata of North
Ameriea; and it may be added that the Keweenian or great
copper-bearing series of Liake Superior there oceupies a position
between the Montalban and the Cambrian,

In the Alps the speaker vecognizes the Laurentian, uronian
and Moutalban, all of whieh he has lately seen in the Biellese, at
the foot of Munt Viso, in Piedmont. The Huroniau is the great
pletre verdi group of the Ttaliaus, and mueh of what has been
called altered Trias in this region ix, in his opinion, probabiy
Taconian.  The Montalban forms the southern slope of Mont St.
Gothard, and is the muscovite geeiss and mica-schist of the
Saxon Irzgebirge.  Here Dr. Credner and his assistants of’ the
Geological Survey have deseribed ubundant conglomerates hold-
ing pebbles of Laurentian rocks imbedded in the Upper or Mont-
alban gneiss.  The pre-Cambrian age of this has been shown by
Creduer, who has proved by carctul survey that the so-called
younger or Palaozoic gneisses off Naumann ave really but a con-
tinwous part of the older series.  Late surveys also show that
the erystalline rocks of the Taunus are really Jozoic and not, us
formerly maintained, Devonian in age.

The speaker insisied upon the fuact that where newer strata are
in unconformable contact with older ones, the effect of lateral
movements of compression, involving the two sevies, is generally
to cause the newer and more yielding strata to dip towards and
even beneath the cdges of the older rock, a result due to folds,
often with inversion, sometimes passing iuto fuults.  This pheno-
menon throws much light on the supposed recency of many
crystalline ~chists.

The following communications were read :—

1. “ Additional Ividenee on the Land Plauts from the Pen
y-elog Slate quarry, near Corwen” By Hewry Hicks, Esq.,
M.D., F.G.8.

The author stated that since the date of his former paper
(Quart. Journ, Geol. See., August, 1881) he had ascertained
that plant-remains occwrred in the slaty beds down to the base
of the quarry, thongh much obscured by cleavage.  The lavuer
specimens are in the form of anthracite.  Mr. Curruthers states
that there is sufficient evidence to show that they are the remains
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of vaseular plants. with some resemblance to the Lycopodiacere..
Some of the fragments ave from 4 to 5 inches wide, and the
author had traced trunks some feet in length, He thought they
had drifted to the position where they were now found. Leaf-
markings senerally are not preserved; but from the wrinkiings
still remaining on some specimens, he thought iv probable they
had been covered with leaves spirally aveunged.  Some fragments.
show scars arvanged irrerrularly on the surface; probably these
are fragments of roots. The plant secms to some extent to com-
bine the characters of Stigmuriv, Sigillarie, and Lepidodendron..
Further details of the appearance of' the specimens were given.
TFor one which appears to differ from all hitherto deseribed he
proposes the name of Berwynin Carruthersit.

2. « Notes on Proéntazites und Pachythect from the Denbigh-
shive Grits of Corwen, North Wales.” By Principal Dawson,
LL.D, F.RS,, F.GS. )

The author stated that he had obtained specimens of the
Plant-remains from near Corwen, avd that among them there
were two kivds, one dark, the other light-coloured. In the
former. the lonz cells and woody fibres are filled with rods of’
transparent siliccous matter, and the walls represented by a thick
layer of carbon. The lizhter kind consists of the siliceous rods
alone, which are thus in the same state as the asbestos-like silici-
fied Coniferous wood of the Californiun gold-gravels. In both
the siliceous rods show traces of the irregularly spiral ligneous
lining of the cell-walls. From these and other charaeters the
author refers the specimens to his genus Prototuzites, which, he:
says, is not an Alga, but u woody terrestrial plant. The author
did not state that Prototuzites actually belonged to the Taxines,
but that its fossilized wood showed a resemblince to that of some
fossil Taxinem. The remains discovered by Dr. Hicks differ, as
already reco:nized by Mr. Etheridge, from Prototaxites LTogunt,
Daws.; and the species may be named P. Hicksii.

Of pachytheca the author stated that he had specimens from
the Upper Silurian of New Bruuswick, and these and the Welsh
speeimens seem to belong to the genus &theoteste, Brongn., and
to be nearly allied to . devonice, Daws., from the Devonian of”
Scotland. These fossils oceur associated with Prototaxites, not.
only at Corwen, but in the Upper Ludlow of England, in the
Upper Silurian of Cape Bon Ami, and in the Lower Devonian
of Bordeaux quarry opposite Campbelltor in New Brunswick,
and as the author maintains #theotestu to be a seed, and Brong-
niart compared it with the seeds of the Taxivewm, this may be-
taken as additional evidence in favour of the Taxine or, at any
rate, Gymnospermatous nature of Prototaxites.

Published Dec. 30, 1881.



