Section .1

The Anorthosite Rocks of Canada.
By Frank D. Avams, Geological Survey of Canada.

This series of rocks has also been called the Upper Laurentian or Norian series.
The name anorthosite is perhaps preferable, as it refers to their distinguishing
characteristic as compared with the orthoclase rocks of the Lower Laurentian, viz.
the predominance in them of plagioclase or anorthose feldspar. These rocks form
detached areas in the great Laurentian districts, and bear a strong resemblance in
part to the gabros and gabrodiorites of Scandinavia, and in part to the labradorite
rock of the same country. It is, however, by no means certain that the rocks of
the two countries are of the same age. At least nine of these areas are now
known to exist in Canada, and there is also one in the State of New York. In
addition to plagioclase, which generally predominates largely, these rocks contain
rhombic and monoclinic pyroxenes (including augite, diallage, hypersthene, and
probably enstatite), olivine, magnesia mica, spinel (including both pleonaste and
picotite), garnet, iron ores, pyrite, and apatite. Orthoclase is seldom or never
found, except in veins cutting the anorthosite. The hornblende, mica, and py-
roxenes are intimately associated and often intergrown, all of them sometimes
being found in the same thin section. Garnet occurs sparingly, and generally near
the contact of the anorthosite with the gneiss, When the olivine comes against
plagioclase it is always bounded by a double concentric zone, the outer zone con-
sisting of hornblende, and the inner, or that next to the olivine, consisting of a
pyroxene. While the iron ores associated with the Lower Laurentian gneisses are
generally free from titanium, those associated with the anorthosite rocks are always
highly titaniferous ; a fact which makes the study of these rocks a matter of con-
siderable economic interest. The anorthosite varies a good deal in composition,
some areas, for instance, being rich in olivine, while others are destitute of that
mineral, and different portions of even the same area often showing wide differ-
ences in this respect. The rock also shows a good deal of variation in structure.
It is rarely quite massive, frequently well foliated, but usually consists of a rather
coarsely crystalline ground mass through which are scattered irregular strings and
masses composed of iron ore, bisilicates, and mica, as well as larger porphyritic
crystals of plagioclase. Even when it is tolerably constant in composition there is
generally a great variation in size of grain, coarse and fine alternating in rude
bands or rounded masses. In the case of some of the areas there can be but little
doubt that the anorthosite is eruptive, in others, however, it seems to be inter-
tratified with the Laurentian gneiss, and in one of them to merge imperceptibly
into it. The original relations of the rocks are, of course, much obscured by the
effects of subsequent heat and pressure. The evidence at present, however, seems
to indicate that these anorthosites are the result of some kind of extravasation,
which in those early times corresponded to what in modern times we call volcanic
eruption,
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Section (.)

The Culm Measures of Devonshire. By W. A. E. Ussurr, F.G.S.

The late Professor Phillips contributed the most considerable and important
part of the literature of thissubject in ¢ The Pal@ozoic Fossils of Somerset, Devon,
and Cornwall,” a work from which several quotations are given; Mr, T. M. Hall
and other writers are cited as to the occurrence of anthracite in the neighbourhood
of Bideford, &ec.

After having observed the Culm Measures on the borders of the Triassic area
for some years, the author was enabled to study them in detail during the years
1876 and 1877, his researches being confined to the area east of a line between
Hartland Point and Okehampton. In this area he discovered that the Culm
Measures were broadly divisible into three groups, which, however, owing to the
passage of one group into another, to local intercalations, and to the innumerable
flexures and disturbances by which the main synclinal structure is obscured,
cannot be separated by hard and fast lines—at least, on the one-inch scale.

The following is the general classification given :—

e, ocford tone | Hard, rather thick, even bedded grey grits, and
Upper.  Eggesford type | S 5, grey shales and slaty beds. aliig i
Thick-bedded, grey, greenish, and reddish sandy
Middle. Morchard type{ grits, associated with marly splitting shales in
‘ ( places ; irregular grits, slates, and shales.
\ (Dark grey shales with grit-beds, generally thin and even, slaty
and splintery shales (St. David’s Exeter, type), even-bedded
cherty shales and grits (Coddon Hill type), limestones and
dark grey shales.

Culm Measures.

Lower.

Some leading characters in each group are then pointed out. The Lower
Culm Measures are assigned a breadth of from two to three miles on their northern
outerop, and of about fifteen miles in the southern area on each side of Dartmoor,
The impersistent character of the limestones of this series, and the frequent
absence of their most marked characters from the beds on the Coddon Hill
horizon, is also mentioned. The apparent passage of the Culm Measures into
Devonian in the north is contrasted with the seeming unconformity between these
strata in the south.

The Middle Culm Measures attain a breadth of about four miles in their
northern, and from four to five in their southern outerop. Some structural pecu-
liarities in this series, and a part of the coast section between Portledge Mouth
and Westward Ho, are briefly described.

The Upper Culm Measures are said to form a band of from six to seven miles
in width. The even character of the bedding and the interstratifications of dark
grey shales render the contortions of this series on the coast between Portledge
Mouth and Clovelly very apparent.
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~—O~ Parzmosaccus Diwsont, Hinpr, A NEw GENUS AND SPECIHS
or HexaoriNeLLip §PoNGE FRoM THE QUEBEC Group (ORDO-
vicran) At Lirrne Méris, QuesEo, CANADA.
By Growee J. Hinpg, Ph.D., F.G.S.

N 1887 and 1888, Sir J..W. Dawson discovered in dark carbona-
I ceous shales of the Quebec group, exposed at Little Métis, on
the north shore of the Lcwer St. Lawrence, some thin bands of rock
largely filled with the remains of siliceous sponges, and similar
fossils were found to be sparsely scattered in adjacent beds through
a vertical thickness of Drty feet. This discovery of an abundant
sponge fauna at so lowan horizon, in reeka. previously considered
to be unfossilliferous, proved to be of considerable importance in
showing the character o these organisms which flourished at this
carly epoch, and though the cond%t‘on of the specimens was far
from perfect, Sir J. W. Dawson was enabled from the materials
obtained to describe eleven new species, which were placed in
the genera Protospongia, Cyathospongia, Acanthodictya, Hyalostelia,
Lasiothriz, and Halichondrites (Trans. Royal Soc. Canada, vol. vii.
section iv. 1889, pp. 31-55, pl. iii). With the exception of the
species referred to, the three last-named genera, of which the
relationships are at present doubtful, these sponges belong to the
group/ Liyssakine Hexacfinellids, of which the earliest traces are
found in the Cambrian strata of this country and elsewhere.

Since 1888, Sir J. W. Duwson has improved the opportunity afforded
by passing the summer vasation in Little Métis in energetically work-
ing at fresh excavations in the beach amdwcliff sections at that place,
with the result of obtairing many fresh specimens, which confirm
the characters of the forms already described. This last summer
his search was further revarded by finding a specimen of a new and
very distinct form, whick he has done me the honour to entrust to
me for description. As is the case with all the other sponges
preserved in these black shales, this specimen is now in a flattened
or compressed condition on the surface of the rock, and has the
general appearance of a pece of coarse open network. Unfortunately
the entire specimen could not be secured, and the portion on the slab,
shown in the accompanyirg photograph, which has been reduced to
about ¢ the diameter of the original, probably represents less than
one-half of the whole form. The original siliceous structure of the
skeleton has now been ieplaced by pyrites, so that the form and
dimensions of the spicules are but imperfectly shown. The same
mineral change has affected all the other sponges in these beds, and,
in fact, it is of very general occurrence wherever siliceous sponges
are embedded in similar black carbonaceous shales. The specimen
evidently belongs to a new genus, which is proposed below.

Pa.mosaccus,’ gen. nov.
! waAaios, ancient: caxros, coarse cloth, sack, strainer.

Cylindrical or sack-lite sponges, with thin walls of rhombic
meshes. The strands of the mesh-work consist of ffscicles of slender
rods, cruciform, and, periaps, five-rayed spicules; the interspaces
are either open or coverel with a thin layer of irregularly disposed
rods and eruciform spiculss. No anchoring spicules have been found
in immediate connection with the sponge, but there are in the same
beds elongated anchoring spicules with ornamented spiral ridges
which may perhaps belong to it.

From Cyathophycus, Walcott (= Cyathospongia, Dawsonynon Hall),
which appears to be nearest allied, this genus is distingnished by
the rhombic character and large size of the mesh-work; the generally
similar structure both of the longitudinal and transverse strands of
the mesh, and the greate development of rod-like spicules. The
same features likewise diferentiate it from Plectoderma, Hinde, and
Phormosella, Hinde.

/

Panzosaccus Dawsont, sp. nov. (P S /-

&
Sponge of large size, ajparently cylindrical in its complete form ;
the part preserved consists of a flattened portion of the wall-surface
more than a foot in diameer; both the upper and the basal portions
of the sponge are wanting, The rhombic meshes of the wall vary
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Panzosacous Dawsoni, sp. nov. (PHAHT./ TRL
Sponge of large size, apparently cylindrical in its complete form ;
the part preserved consists of a flattened portion of the Wall-surf'ace
more than a foot in diameter; both the upper and the basal portions
of the sponge are wanting. The rhombic meshes of the wall vary

from 14 to 20 mm. in width, the averajre width is nearly 17 mm.
w e R o i audid cl Rl
= threads—apparently simple, “which are Joosely arranged, generally

parallel with each other. At the ungles'of the mesh there are, very
frequently, if not in all cases, stouter cruciform, or perhaps five-
rayed spicules, and slender cruciform spicules are likewise inter-
mingled with the rods in: the strands. In the interstices of the
mesh-work, and apparently exterior to it, there is, in some portions
of the sponge, a thin open layer, composed of slender. rods and
cruciform spicules, overlapping each other without definite arrange-
ment. It is possible that this layer may have formed the outer
surface of the sponge, for the spicules are of the same character as
those of the strands of the mesh, but on this point there is some
uncertainty, for the interstices in some parts of the wall are now
quite open, and without this spicular layer.

Some uncertainty also arises respecting the anchoring appendages
of the sponge, since the basal portion is wanting, and no anchoring
spicules are found in immediate contact with the specimen, but on
the surface of the same rock-bed in which it occurs, there are some
peculiarly ornamented spiral rods which may belong to this species.
Sir J. W. Dawson has given a diagrammatic representation of one
of these spicules (op. eit. p. 49, fig. 20) which appears as if it con-
sisted of several very minute filaments spirally twisted together, like
the strands of a rope. Each filament has a row of projecting tuber-
cles which in the rod are definitely arranged in quincung, so that )
the general ornamentation is very striking. At the distal end the
rods are slightly curved, and the raised lines are straight instead of
spiral. As with the other spicules, these anchoring forms are now
of pyrites, and it is not easy to decide whether they result from the
amalgamation of slender strands or whether the spiral tuberculated
ridges are merely the surface ornaments of a single rod-like spicule.
Be this as it may, we cannot as yet state positively that these peculiar
anchoring spicules really belong to the present species.

So far as can be at present determined this sponge appears to have
consisted simply of a delicate thin sack or cylinder of spicular strands
forming a rhombic mesh, with possibly a thin outer spicular layer.
There is no evidence that the sack inclosed an inner spicular tissue,
and probably this thin wall represents its entire skeleton. A similar
condition seems to have been present in Protospongia, Cyathophycus
and probably also in Dictyophyton and the genera allied to it, but in
none of these do we find the structure on such a large scale as in
the present form.

I have much pleasure in associating the name of this remarkable
sponge with its discoverer, Sir J. W, Dawson, F.R.S.

Distribution.—Shales of the Quebeo Group, probably near the base
((:If t]:i)e Lévis Division, at Little Métis, Lower St. Lawrence, Province
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