Technical and Bibliographic Notes / Notes techniques et bibliographiques

The Institute has attempted to obtain the best original
copy available for filming. Features of this copy which
may be bibliographically unique, which may alter any
of the images in the reproduction, or which may
significantly change the usual method of filming, are
checked below.

Celoured covers/
Couverture de couleur

Covers damaged/
Couverture endommagée

I ] Covers restored and/or laminated/
| Couverture restaurée et/ou pelliculée

Cover title missing/
Le titre de couverture manque

Coloured maps/
Cartes géographiques en couleur

Coloured ink (i.e. other than blue or black)/
Encre de couleur (i.e. autre que bleue ou noire)

Coloured plates and/or illustrations/
Planches et/ou illustrations en couleur

Bound with other material/
v Relié avec d'autres documents

Tight binding may cause shadows or distortion
V, along interior margin/

La reliure serrée peut causer de ‘'ombre ou de la
distorsion le long de la marge intérieure

Blank leaves added during restoration may appear
within the text. Whenever possible, these have
been omitted from filming/

11 se peut que certaines pages blanches ajoutées
lors d’une restauration apparaissent dans le texte,
mais, lorsque cela était possible, ces pages n'ont
pas été filmées.

l ] Additional comments:/

| Commentaires supplémentaires:

This item is filmed at the reduction ratio checked below/

Ce dacument est filmé au taux de réduction indigué ci-dessous.

10X 14X 18X

L'Institut a microfilmé le meitleur exemplaire qu‘it

lui a été possible de se procurer. Les détails de cet
exemplaire qui sont peut-&tre uniques du point de vue
bibliographigue, qui peuvent modifier une image
reproduite, ou qui peuvent exiger une modification
dans la méthode normale de filmage sont indiqués
ci-dessous.

Coloured pages/
Pages de couleur

Pages damaged/

Pages endommagées

Pages restored and/or laminated/
Pages restaurées et/ou pelliculées

\/ Pages discoloured, stained or foxed/
Pages décolorées, tachetées ou piquées

Pages detached/

Pages détachées

Showthrough/
Transparence

Quality of print varies/
Qualité inégale de l'impression

Continuous pagination/

v Pagination continue

Includes index({es)/

Comprend un {des) index

Title on header taken from:/
Le titre de i'en-téte provient:

Title page of issue/
Page de titre de la livraison

Caption of issue/
Titre de départ de la livraison

Masthead/
Générique (périodiques) de la livraison

22X

26X 30X

12X 16X 20X

24X 28X 32X




THE
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Quarterly Fomrnal of Sriense.

A FEW IQURS AT CAPE-TOWN, SOUTH ATFRICA.
By Licut.-Major Georst E. Burcer, F.I.S,, T .R.G.S,, C.M.L.S,, etc.

It was on the 3rd December, 1864, at the beginning of the
South African Summer, that, with two companions, 1 left Cape
Town by the 7.14 a.mn. train for Salt River, where we had hopes
of obtaining a few curlews, as well 2s some of the various kinds of
Tringee and Charadriade, which, with other wild fowl, frequent
the banks of the stream, and the adjacent shores and inlets of
Table Bay, in considerable numbers. Qur expedition was deci-
dedly more ornithological than sporting, for success with the cur-
lews could only be regarded as a possible contingency, while we
looked upon good specimens of the smaller birds as almost certain
trophies.

Ten minutes travelling brought us to Salt River Station, where,
quitting the railway, we struck down towards the beach, on foot;
and speedily arrived at one of the branches of the stream, six or
geven yards across, by about the same number of inches in depth,
which intersected the sands, and cut us off from the part we wished
to explore. The water was beautifully clear but brackish and
quite cold, as we soon learnt by walking through it, no other means
of crossing having presented itself. After this, asit was low tide,
we kept along the shore of the Bay, where the sand was hard
and firm, and where we could enjoy the cool, fresh and delicious
breeze that came sweeping in steadily from seaward, the heavy

VoL. V. Z No. 4.
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surf-rollers erashing and breaking a short distance to our left,
while the spent waves curled up to our very feet, and the spray
drified across us like showers of fine rain.

Tor some distance we found nothing more extraordinary than
the erushed and broken fragments of sea-shells, shreds of coarse
alges, and some six or seven specimens of a pretty little Coccinella
with yellow spots; and then came another branch of the Salt River
slightly deeper and a good deal broader than the last: however,
we forded it without difficulty, and, leaving the beach, took the
river-bank as a guide to further progress. Therecabouts the land
on either side of the stream was very flat, though it rose gradually
on the left hand, in low, sandy undulations, and at last, swelled
up to a ridge along the sea-shore fourtcen or fifteen feet, in some
places, above the water level.

The Zout, or Salt River risesnear Riebeck’s Castle, a mountain
in the District of Malmesbﬁrg, 3109 feet high, and, after a course
of about forty miles, falls into Table Bay a short distance below
where we crossed it. At the time of our visit, the water was very
low, and much of the flat sandy bed was uncovered, affording
great attraction to the sandpipers and small plovers that were
feeding merrily upon its surface. Of these we recognized Cla-
radrius tricollavis, Kittlitzi et marginatus, the turnstone ((/in-
clus interpres), the red shank (Zetanus calidris), the green sand-
piper (Zotanus ochropus), the greenshank (Zotanus glottis),
the pigmy curlew (Zringa Subarguata), the sanderling (Cali-
dris arenaria), and the little stint (Zringa. minuia), the last
three in largish flocks, the others far less abundant, and the turn-
stones keeping, as L.—remarked, apart from the rest in a little
band of six or seven. No curlews were in sight, nor any other
birds besides those I have mentioned, excepting a few swifts, and-
two or three swallows, which were carcering through the pure air
with their usual grace and rapidity: the former appeared to be
all representatives of Cypselus apus, and the latter of Hirundo
rustica. :

There was an alluvial deposit of mud on either bank of the
river, and this, on the side next the sea, where we were, was cov-
ered with wild chamomile, (Matricaria hirta), whose white-
rayed blossoms perfumed the air with their fragrance. There
were also quantities of samphire (Crithmum maritimum), quite
crimson in some places, apparently where it had been covered at
high water by th(: Salt Stream. Qutside of this border of alluvial
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mudw as the sand, adorned with several species of Mesembryun-
themum, aud other plants, amongst which, the most striking and
beautiful was a small, graceful shrub with pale-coloured,
finely cut foliage, and a profusion of round, searlet orange
berries, which had an agrecably astringent taste. I had never
met with this clegant little bush before, and neither of my
companions appeaved to recognize it, though L.—suaid he believed
the fruit was kuown to the Duteh Colonists ag « skildpathesjes ™
or tortoise-berries, a name applied, however, by Pappe® to the
drupes of a very different plant, the Mundtic spinosa of Kunth.
I have since becn informed, through the kindness of a friend, that
the graceful little stranger was the Clymococce empetroides of De
Candolle. It appeared to grow in considerable abundance, and
was conspicuously gay from the brilliant colour and beauty of its
clusters of bright berries.

Almost imwmediately after crossing the river, a flock of sander-
lings sprang from the ground before us, and flew along towards
the sea, while one solitary curlew (Numenius arquatus),{ arosc
uttering his peculiaz alarm note, got up from the opposite bank
and soon disappeared : no others were visible, and as far as
we could see, the river margin was only tenanted by the smaller
birds. Tor some distance we walked on without meeting with
any more curlews, but, at last, half a dozen came ilying up the
river at a tolerable height above us, entirely, as I thought, out of
rauge; however, L..—, who was a short distance to my left, was
of a different opinion, as he fired at the nearest bird, and brought
it down satisfactorily. The river-sands and mud-banks were alive
with little, busy, graceful creatures, now running over the moist
edges of the stream, now taking wing and wheeling with the speed
and wonderful unity of action, so to speak, which characterizes
the acrial movements of the gregarious plovers and sandpipers,
while the music of their plaintive, whistling notes rose and fell
upon the breeze, as they swept past us, hither and thither, over
their desolate feeding-grounds; but no more curlews were to be
seen, and we soon diverged from our course to the sea shore,
where we sezted ourselves upon a log, and preceded to refresh the
inner man with sandwiches and other portable kinds of food.

* Flore capeunsis medice prodromus.

t Layaxd says (Birds of South dfrica, p. 322) “Schlegel separates
our South African speciesfrom the European bird on account of its size,
aud calls it Numenius major.”
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)
While we were thus employed, the younger of my two compaunions
who had separated from us about two hours before, returned from
an unsuccessful chase after an oyster catcher (Hwmatopus Moguint)
which, though severely wounded, had escaped him by swimming
out to sea.

Between tiiree and four o’clock we began to retrace our steps
along the river-bank, and, very soon several large flocks of curlew
paseed before us, having been driven inland by the advancing tide,
but they were all out of range, and it was too late in the afternoon
to follow them to the upper sands, where they appeared to be con-
gregating.  We procured, however, specimens of Totanus glottis,
Tringa subarquate and Charadrivs Kittlitzi, and, in a field near
the road, L.—added a beautiful hobby (Hypotriorchis subbuteo),
to the coll “an. This charming little falcon is rare in South
Africa, anc . .y companionitold me very few specimens had been
obtained. Swifts and Swallows were abundant, and amongst them
in addition to Cypselus apus and Iirundo rustica, already men-
tioned, we recognized Cypsclus melba et caffer, as also Cotyle pa-
Tustris, and Ilirundo rufifrons et capensis, we only saw one peli-
can, (Pelecunus onocrotalus 1), although, at times, L.— assured me
they are common enough in this locality, and that, occasionally,
the rarer and more beautiful Pelecunus rufescens is also to be ob-
tained. I observed no other birds, excepting a solitary jackal-
vogel, the Buteo jackal of Shaw.

Butterflies were apparently rare, and not being of special inter-
est to me at the time, I did not examine those T saw, exeepting
one very lovely kind, which L.— said was Zeritis thysbe: its pre-
dominant colour was orange, and I did not observe the blueish gloss
said to characterize the species.®

Plants of course were abundant, and some of them very peeuliar,
but we had no leisure to pay much attention to them. A lovely
golden-yellow Mesembryanthemum 1 was very plentiful, as well as
other species of the same genus, but only one of them was known
to me, the ordinary Hottentot fig (Mesembryanthemum edule.)
Alundtia spinosa, and the foul-smelling Melianthus major, which

* I find that Trimen says (Rhopalocera Africe aust” °lig p. 226) that
Zeritis thysbe proper does not oceur near Cape-town, bus that it is there
represented by a different variety of the same species (Papilio palmus
of Cramer) destitute of thoe blue gloss referred to.

t Probably Mesembryanthemum repians of Harvey and Sonder’s Flora
capensis, hut I cannot be sure.
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the Datch eall “ Truytje roer my niet,” (Gertrude don’t touch
me) the wild water-melon or “ bitter appel,” of the colonists Citrul-
lus amarus, and the brilliant Leonotis Leonurus, were common.
"The scarlet blossoms of the last-mentioned, as usual, being very
conspicuous amidst the greenery around them.

ON SPORE-CASES IN COALS.
(From the American Journal of Science and Arts for April, 1871.)
By J. W. Dawsox, LL.D., F.R.S.

When in London, last spring, Prof. Huxzley was kind cnough
to show me some remarkably beautiful slices of coal mounted by
his assistant, Mr. Newton, and showing with great distinetness
multitudes of spore-cases and spores, some of them very well pre-
served, e further stated to me his belief that such material had
been largely or mainly instrumental in the production of Coal.
At the time I declined to accept this conclusion, on the ground
that the specimens probably represented layers of coal exceptional-
ly rich in spore-cases; and that even in these specimens a large
quantity of matter was present which long experience in the ex-
amination of coals enabled me to recognize as cortical or epider-
mal matter, which I had previously shown by my examination of
the coals of Nova Scotia to be the priseipal ingredient in ordinary
coal. I promised, however, on my return to Canada, to look
over my series of preparations of coal, with a view to the occur-
rence of spove-cases, and also to make trial of the somewhat im-
proved method of preparation employed by Mr. Newton. On 1ay
return I gave the vesults of my examination to Prof. Huxley in a
letter which he has quoted in the brilliant exposition of his obser-
vations and conclusions in the ¢ Contemporary Review”” for Novem-
ber,* and which will probably give a tone to the representations
of popular writers on this subjeet for some time.  While, howerver,
admitting the great interest and importance of Prof. Husley’s
observations, and prepared to contribute some additional illustra-
tions of the oceurrence of spore-cases in coal, I think it well to
direct attention anew to the actual composition of the substance,

* 1n the quotation the word *cubieal” has been substituted for * cor-
tical.”
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as proved by its mode of occurrence, and illustrated by my own
extensive series of observations on the coals of Nova Scotia and
Cape Breton, including the series of eighty-one seams exposed at
the South Joggins, the whole of which I have examined in situ
and under the microscope.

The occurrence of bodies supposed to be spore-cases in coal, is,
as Frof. Huxley states, no new discovery ; but in reulity these
may be said to be the first organisms recognized by any micros-
copic observer of coal—that is, if all the clear spots and annular
bodies seen in slices of coal are really spore-cases. They were
noticed by Morris as early as 1836, and they had been observed
and dJescribed long before by Fleming in Scotland. Goceppert
mentioned and figured them in his ¢ T'reatisé on Coal™ in 1843.
Balfour deseribed them in 1839 as occurring in Scottish coals, and
Quckett figured them in his pccount of the Torbane Hill mineral
in the same year. In 1845 the latter mieroscopist showed me in
London slices exhibiting round bodies of this kind, very similar
to those now described by Husley; but at that time I regarded
them as concretionary, though Prof. Quekett was disposed to con-
sider them organic. M. Carruthers has summed up most of
these facts in his account of his genus Flemingites in the Geo-
logical Magazine for October, 1865. The subject has also
attracted the attention of microscopists in connection with the
Tasmanite, or «“ White Coal” of Tasmunia, which consists in great
part of spore-cases of Ferns.

T suppose that the oldest spore-cases known are those deseribed
by Hooker from the Ludlow formation of the Upper Silurian ;
but these, il really spore-cases, are different in structure from
those ordinarily found in the coal-formation, more especially in
the great thickness of their walls, and T am not aware that they
have anywhere been found ia considerable quantities.

The oldest bed of spore-cases known to me, is that at Kettle
Point, Lake Huron. It is a bed of brown bituminous shalc,
burning with much flame, and under a lens is seen to be studded
with flattened dise-like bodies scareely more than a hundredth of
an inch in diameter, which under the microscope ave seen to be
spore-eases, slightly papillate externally, and with a point of
attachment on one side and a slit more or less elongated and gap-
ing on the other, figs. 1, 2, 3. I have proposed for these bogdies
the name Sporangites Huronensis. When slices of the rock are
made, its substance is seen to be filled with these bodies, which,
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viewed as transparent objects, appear yellow like amber, and show
little structure, except that the walls can, in some cases, be dis-
tinguished from the internal cavity, and the latter may be seen to
inclose patches of floceulent or granular matter. In the shale
containing them there are also vast numbers of rounded translu-
cent granules which may be the eseaped spores.

The bed at Kettle Point is stated in the report of the Geologi-
cal Survey to be 12 to 14 feet in thickness; but to what degree
either in its thickness or horizontal extent it retains the charac-
ters above deseribed, I do not know. It belongs to the Upper
Devonian, beiug supposed to be a representative of the Gennessce
slates of New York. It contains stems of Cwlamites inornatus
and of a Lepidodendron, obscurely preserved, but apparently of
the type of L. Veltheimianuwm, and possibly the same with L.
primevum of Rogers.  T'he spore-cases are not improbably those
of this plant, or of the species L. Guspianum,. which belongs to
the same horizon, though not found ab this locality. The oceur-
rence of this bed is a remarkable evidence of the abundance of
Lycopodiaceous trees, whose spores must have drifted in imn:ense
quantities in the winds, to form such a bed. It is to be observed,
however, that this is not a bed of coal, bt a bituminous shale of
brown color, and with pale streak, no doubt accumulated in water,
and cven marine, since it contains Spirophyton® and shells of
Lingula. In this it agrees with the Australian Tasmanite, which
though composed in great part of spore-cases of Ferns, is,as I am
informed by Mr. Selwyn, an aqueous deposit, containing mavine
shells.

There i, however, one bed of true coal known in the Devonian
of Bastern America, that of Tar Point, Gaspé, and it is curious
to observe that this is not composed of spore-cases, but of sueaes-
sive thin layers of rhizomata and stems of Psilophyton, with
oceasional fragments of Lepidodendron and Cyclostigma. Round-
ed disks which may be spove-cases, oeccur in it, but very rarely.
In the bituminous shales associated with this coal, the microscope
shows amber-colored flakes of irregular form, but these are easily
ascertained to be portions of the epidermis of Psilophyton, or of
the chitinous crusts of crustaceans which abound in these beds.

Ascending to the Lower Carbouiferous (sub-earboniferous),
there are great quantities of rounded spore-cases of the size of

# The well known Cauda-galli fucoid.
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mustird seeds (Sporangites glabra of my papers) in the rocks of
Iorton Bluff and Lower ITorton, Nova Scotin. They are some-
times globular, and filled with pyrites of a granular testure which
perhaps represents the oviginal cellular structure or the miero-
spores. In other cases they are flattened and constitute thin car-
bonaccous layers. They are almost without doubt the spore-
cases of Lepidodendron corrugatum, which abounds in the same
beds, and constitutes in one place a forest of erect stumps. I de-
seribed them in o paper on the Lower Carboniferous of Nova
Scotia in the Proceedings of the Geological Society of London for
1858, though not then aware of their true nature, which was,
however, recognized by Dr. Hooker in some specimens which I
had sent to ¥ ondon, . )

Tn my paper on the conditions of the accumulation of Coal,
(Proceedings of Geological Society of Liondon, May, 1866), I pro-
posed the name Sporangites ifor these bodies, in consequence of
the difficulty of referring them certainly to any generic forms,
Carruthers had in Oet. 1863, deseribed a cone containing round-
ed spore-cases of not dissimilar type, under the name Flemingites.
In the paper above referred to, I stated that out of eighty one
coals of the South Joggins Seetion examined by me, I recognized
these bodies and other fruits or Sporangia, in only sixteen; and
of these only four had the rounded Lyeopodiaccous spore-cases
similar to those of Flemingites, These are the following:—

(1.) Coal group 12, of Division IV, has a bed of coal one foot
thick, of whichsome layers are almost wholly composed of Sporan-
gites papillata, :

(2.) Coal group 13, Div. 1V, has in some layers great quanti-
ties of Sporangites glabra, especially in the shaly parts of the
coal.

(3.) In Coal group 14, Div. IV, a shaly parting contains great
numbers of similar Sporangites.

(4) Iu Coal group 15 @, Div. IV, the shaly roof abounds in
sporangites, but I did not observe them in the coal itsclf.

In addition to these cases, all of which curiously cnough occur
in one part of the section, and among the smaller coals, I have
noted the occurence of clear amber spots in several of the compact
coals, bot I did not regard these as certainly organic, suspecting
them to be rather concretionary or segragative structures,

The great coal beds of Pictou are, in so far as my observation
has extended, remarkably free from indications of spore-cases, and
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consist principally of cortical and ligneous tizsues with layers of
fincly comminuted vegetable matter. A layer of cannel, however,
from a bed near New Glasgow has numerous flattened amber-
colored dises, which may be of this eharacter. In those ot Cape
Breton, the yellow spore-case-like spets are much more abundant;
but these coals I have less extensively examined than those of the
mainland of Nova Scotia. OF Ameriean coals the rizhest in spove-
cases thab T kave seen, is a specimen from Ohio, which containg
wmany large spore-cases, and vast numbers of morc minute globu-
lar bodics appavently macrospores. It quite equals in this respeet
some of the Englizh coals referred to by Huxley, (fig.4). I have
also a speeimen of Anthracite from Pennsylvania, full of spore.
case¢, some of them retaining their round form and filled with
granular matter which may represent the spores.

It is not improbable that sporangites or bodies resembling
them, may be found in most coals; but the facts above stated ir-
dieate that their occurrence is accidental rather than essential to
coal accumulation, and that they are more likely to have been
abundant in shales and cannel coals, deposited in ponds or in
shallow waters in the vieinity of Liycopodiaceous forests, than in
the swampy or peaty deposits which constitute the ordinary coals.
It is to be observed, however, that the conspicuous appearance
which these bodies and also the strips and fragments of epidermal
tissue, which resemble them in textuve, present in slices of coul,
may iveline an observer not having large experience in the exami-
nation of coals, to overrate their importance, and this I think has
been done by most microscopists, especially those who have con-
fined their attention to slices prepared by the lapidary. One
must also bear in mind the danger arvising from mistaking con-
eretionary accumulations of bituminous matter for sporangia. In
sections of the hituminous shales accompanying the Devonian coal
above mentioned, there are many rounded yellow spots, which on
cxamination prove to be the spaces in the epidermis of Psilophyton
through which the vessels passing to the leaves were emitted.  To
these considerations I would add the following condensed from
my paper above referred to, in which the whole question of the
origin of coal is fully discussed.

(1.) The mineral charcoal or “ mother coal” is obviously woody
tissue and fibres of bark; the structure of the vavictics of which

* See also Acadian Geology, 2d odif., pp. 133, 461, 493
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and the plants to which it probably belongs, I hare discussed in
the paper above mentioned.

(2.) The coarser layers. of coal show under the microscope a
confused mass of fragments of vegetable matter belonging to
various deseriptions of plants, and including, but not usually
Jargely, sporangites,

(3.) The more brilliant layers of the coal are scen, when
separated by thin lamine of clay, to have on their surfaces the
markings of Sigillarize and other trees, of which they evidently
represcut flattened specimens, or rather the bark of such
specimens,  Under the microscope, when their structures are
preserved, these layers show cortical.tissies more abundantly than
any others. ‘

(4.) Some thin layers of coal consist mainly of flattened layers
ofleaves of Corduites ov Pychnophyllum.

)

(5.) The Stigmaria underclays and the stumps of Sigillaria in
the coal roofs equally testify to the accumulation of coal by the
growth of suceessive forests, more espeeially of Sigillarize.  There
is on the other hand no necessary conncetion of sporangite beds
with Stigmarian soils.  Such beds are more likely to he accumu-
lated In water, and consequently to constitute bituminous shales
and cannels.

(6.) Lepidodendron and its allies, to which the spore-cases in
question appear to belong, are evidently much less importaot to
coal accumulation than Sigillaria, which cannot be affirmed to have
produced spore-cases similar to those in question, even though the
observation of Goldenberg as to their frait can be relied on; the
accuracy of which, however, I am inelined to doubt.

On the whole then, while giving due credit to Profi Huxley
and those who have preceded him in this matter, for directing
aitention to this curious and no doubt important constituent of
mineral fuel, and admitting that T may possibly have given too
little attention to it, I must maintain that Sporangite beds are
exeeptional among couls, and that, cortical and woody matters are
the most abundant ingredients in all the ordinary kinds; and to
this I cannot think that the coals of Ingland constitute an
esception.

It is to be observed, in conclusion, that the spore-cases of plants,
in their indestructibility and richly carbonaccous character, only
partake of qualitics common to most suberous and epidermal
matters, as I have explained in the publications already referred
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to. Such epidermal and cortical substances are extremely rich in
carbon and hydrogen; in this resembliug bituminous coal. They
are also very little liable to decay. and they resist more than other
vegetable matters aqueous infiltration; properties which have
caused them to remain unchanged and to resist the penetration of
mineral substances more than other vegetable tissues. These
qualities are well seen in the bark of our American white birch.
It is no wonder that materials of this kind should constitute
considerable portions of such vegetable accumulations as the beds
of coal, and that when present in large proportion they should
afford richly bitumivous beds. All this agrees with the fact,
apparent on examination of the common cozl, that the greater
number of its purest layers consist of the flattened bark of
Sigillarizc and similar trees, just as any single flattened trunk
imbedded in shale becomes a layer of pure coal. It also agrees
with the fact that other layers of coal, and also the eannels and
carthy bitumens appear, under the microscope, to consist of finely
comminuted particles, prineipally of epidermal tissues, not only
from the fruits and spore-cases of plants, but also from their leaves
and stems. The same considerations impress us, just as much as
the abundance of spore-cases, with the immense amount of the
vegetable matter which has perished duriug the accumulation of
coal, in comparison with that which has been preserved.

I am indebted to Dr. T. Sterry Hunt, for the following very
valuable information, which at once places in a clear and precise
light the chemical rclations of epidermal tissue and spores with
coal.  Dr. Munt says—* The outer bark of the Cork tree and the
cuticle of many if not all other plants consists of a highly carbona-
ceous matter, to which the name of suberin has been given. The
spores of Liyeopodium alse approach to this substance in composi-
tion, as will be scen by the following, one of two analyses by
Duconi * along with which I give the theoretical composition of
pure cellulose or woody fibre, according to Payen and Mitscher-
lich, and au analysis of the suberin of Cork from Quercus suber,
from which the ash and 2-5 per cent of cellulose have been
dedueted.t

*Liebig and Kopp, Jalresbuch, 1847-48.

t Gmelin, Tandbook, xv. 145.
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Cellulose Cork Ly copodium
Carbon, - - ---- -~ 4444 573 64-80
Iydrogen,- - --- - 6-17 833 873
Nitrogen, ------- —_ 1-50 618
Oxyger,--------49-39 AT 20-29

100-00 100-00 100-00

This difference is not less striking when we reduce the above
centesimal analyses to correspond with the formula of cellulose,
€, J,,0., and represent Cork and Lyecopodium as containing 24
cquivalents of carbon.  For comparison I give the composition of
specimens of Peat, Brown Coal, Lignite and Bituminous Coal.*

Cellulose, --=---m-ccmmcmm s Cas Hao O20
Cork, --m-vmmeme e ---- C25 Hank Ocrs
Lycopodium, == -=---ccuceen -oonn Cas Higy; NOs;
Peat, (Vaux), -- === t-------vn- Ca4 14y Ot0
Brown Coal, (Schrother), --------- Ca4 H143; O104;
Lignite, (Vaux), -«- === -o------ Cot Hi1g; Qg
Bituminous Coxl, (Regnault), - ---- C24 Hyo 0.},“

It will be seen from this comparison that, in ultimate composi
tion, Cork and Lycopodium are nearcr to Liguite than to woody
fibre; and may be converted into coal with far less loss of carbon
and hydrogen thun the latter.  They in fact approach closer in
composition to resins and fats than to wood, and morcover like
those substanees repel water, with which they are not easily
moistened, and thus are able to resist those atmospheric influences
which effect the decay of woody tissue.”

I would add to this only one further consideration. The
Nitvogen present in the Lyeopodium spores no doubt belongs to
the protoplasm contained in them, a substance which would soon
perish or decay ; and substracting this, the cell-walls of the spores
and the walls of the spore-cases would be most suitable material
for the production of bituminous coal. But this suitableness
they share with the epidermal tissue of the scales of Strobites,
and of the stems and leaves of IFerns and Lycopods; and above
all with the thick corky envelope of the stems of Sigillarice and
similar trees, whichas Thave elsewhere shown,§ from its condition

—— .. i n e et e ———————————— v = o —

-+ (,‘.nndl.m \aturllht, vi. 253.
{ Vegetable structures in Coal, Journ. Geol. Soc. xv, 626. Conditions
of Accumulation of Coal.  Ih. xxii, 95; Acadian Geology, 197, 464.
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in the prostrate and ereet trunks contained in the beds asscciated
with coal, must have been highly carbonaceous and extremely
coduring and impermeable to water. In short, if instead of
“spore-cases,” we read “epidermal tissues in general, including
spore-cases,” all that Huxley has affirmed will be strictly and lit-
erally true, and in accordance with the chemical composition, mi-
croseopical characters and mode of occwrrence of coal. It will also
-be in accordance with the following statement, which I may be
pardoned for quoting from my paper on the Structures in Coal,
published in 1859.

“ A single trunk of Sigillaria in an erect forest, presents an
cpitome of a coal-seam. Its roots represent the Stigmaria under
clay; its bark the compact coal; its woody axis, the mineral
charcoal ; its fallen leaves (and fruits), with remains of herba-
ceous plants growing in its shade, mixed with alittle carthy
matter, the layers of coarse coal. The condition of the durable
outer bark of erect trees concurs with the chemical theory of coal,
in showing the suitableness of this kind of tissue for the produc-
tion of the purer compact coals. Itis also probable that the
comparative impermeability of the bark to mineral infiltration, is
of no importance in this respect, enabiing this material to remain
unaffected by causes which have filled those layers consisting of
herbaceous niaterials and decayed wood with pyrites and other
mineral substances.”

Fig. 1.—Part of a slice of shale from Kettle Point, shewing two spore-
cases and remains of spores; 70 diameters.

Tig. 2 and 3.—Spore-cases from the same as opaquoe objects x 70.

Fig. 4.—Part of a slico of Ohio coal, showing at one side & largo spore-
case and numerous spores x 70. .
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BIVALVE CRUSTACEANS FROM THE GULF OF ST.
LAWRENCE, DESCRIBED BY G. S. BRADY, Esq.,
C.M.ZS.

INTRODUCTION.

In the grei. class of Crustacea or soft shellfish, there is a
group of microseopic creatures, found both in fresh and salt
waters, which have the peculiarity of being covered with a
bivalved shell, which is not unlike that of some bivalve mollusks.
These are the Ostracoda of zoologists. Some of the species may
be found in abundance in our fresh water pools, where they move
about with great rapidity, and are very voracious devourers of
any animal substance that may come within their reach. If a
quantity of them be taken up in a bottle with some of the water
in which they live, and examined with 2 magnifying glass, they
will be seen to extend little tufted antennce or feelers from the
end of the shell, and little jointed feet from the front, with which
they scramble along in a curious lop-sided way, but with much
swiftness. If a bit of meat be placed in the water, they erowd
around 1t with great eagerness, and it is amazing to witness the
rapidity with which it will disappear under their attacks. These
fresh-water species belong to the genus Cypris, and several species
occur in different parts of this country; but the marine specics
are much more pumerous, and may be found in all depths and in
all latitudes. They are also an ancient tribe ; many species baing
found in our old limestone rocks, and they seem at all periods and
in all places to have been among the most efficient scavengers of
the waters.

The species noticed in the following lists and descriptions are
all from the Gulf of St. Lawrence. They werc obtained from
specimens of marine sand and mud in the collection of Dr.
Dawson, and obtained by him partly in his own dredging ex-
peditions, and partly from dredgings and soundings by Capt.
Orlebar, R.N.,, Mr. Whiteaves, F.G.S., of Montreal, and the
officers of the Geological Survey. The whole of these colleetions
were placed in the hands of Mr. G. M. Dawson, for the purpose
of selecting the minute microscopic shells of the order Foraminifera.
In picking out these, any other organic bodies were also seiected,
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and among the rest the erusts of the Ostracoda. These heing
somewhat numerous and varied, were sent to Mr. Brady, of
Sunderland, who is the best living authority on these curious
creatures, and who kindly undertook their determination. The
results have just been published by him in the ¢ Annals of
Natural History,” and are reprinled below as an interesting
contribution to a little known department of Canadian Natural
History.

We may add that the original specimens mounted by M.
Brady, will soon be in this city, and will be available for purposes
of comparison by any naturalist who may care to study these
little creatuves.—Xn.

TFeb., 1871.

N

RECENT OSTRACODA FROM THE GULY OF ST. LAWREXNCE.
By GEORGE STEWARDSON Brapy, C.ALZS.

The specimens which form the subject of the present notice
have been kindly placed in my hands by Dr. Dawson, of Montreal,
for examination and description. They were selected by Mr. G.
M. Dawson from dredgings and soundings made in various parts
of the Gulf of St. Lawrence, in depths varying mostly from 10 to
50 fathoms, but in onc case reaching 250 fathows. The following
is the list of species :—

Argilleecia, sp. Cytheridea punctillata, Brady.
Cythere leioderma, Norman. ——— Sorbyana, Jones.

latea, Muller. ? clongata, Drady.

—— pellucida, Baird. Eucythere Argus, Sars, sp.
emarginata, Sars, sp. T.oxoconcha, sp.

concinna, Jones. XNestoleheris depressa, Sars.
———— tuberculata, Sars. Cytherura undata, Sars (var.)
canadensis, nov. sp. ———pumila, C, B, § 1. (MS.)
——— villosa, Sars. —~—1 concentica, C.,B.4R.(ALS)
—— dunclmensis, Norman, sp. Cytheropteron nodosum, Brady.

Dawsoni, norv. sp. By thocythere turgida, Sars.
abyssicola, Sars. sp. . Cytherideis foreolata, nov. sp.

————— (?) Whiteii, Baird, sp. ? Philomedesinterpuncts, Baird, sp.
costuta, Brady. . Bradyecinetus, sp.

Cytheridea papillosa, Bosquet.

The determination of these species has been a most perplexing
task, owing to their variation in most cases from the types as
ksown to us on this side of the Atlantic. It is probable, indeed
that many which I have here identified with well-known specics
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would hy other earcinologists be thought worthy of distinet specific
rank; Dbut, considering the small number of specimens at my
disposal for examination, I have thought it better to crr, if err I
must, by allowing too much latitude to variation, rather than by
unnecessary species-splitting.  The variation, though in most
cases such as to be almost incommunicable by drawings or written
deseription, is nevertheless sufficient to be puzzling, cousisting in
very slight modifications of the shell in almost all directions—in
outline, proportions, and degree of surface-ornament. Such re-
marks as I have thought it necessary to make on these points will
be found under the names of the different species.

Tt would be unwise to generalize hastily from the small number
of dredgings here deseribed ; yet we cannot help noticing that the
general facies of this fauna much more nearly approaches to that
of the Shetland seas or of £he Scottish glacial clays than it does
to that of Fngland, while it has searcely any thing in common
with that of the Mediterranean. The species which give it an
emphatically boreal character ave Cythere leioderma (perhaps the
most abundant species in these dredgings, and hitherto found only
in the Shetland seas), C. emarginata, C. costata and Cytheridea
Sorbyana, all of which may be said to range, on our side of the
Atlantie, north of the 60th degree of north latitude. And several
other members of the list become with us very scarce south of
54°: these are Cythere concinnu, C. lutea, C. tuberadata, C.
dunclmensis, Cytheridea papillosu, and C. punciillata. Xxcept
the three species liere described as new, these two lists include
all the characteristie species of Dr. Dawson’s dredgings, the rest
being represented in each case only by one or two specimens,
often imperfect.

Argillcecia, sp.
One specimen, possibly referable to A. cylindrica, Sars.
Cythere letoderma, Norman.
(Norman, Shetland Dredging Report, p. 291.)

Carapace, as scen from the side, subquadrate, slightly higher in

front than behind; greatest height situated at the anterior

third, and equal to about half the length; anterior extremity

obtuse, obliquely rounded ; posterior subtruncate, sinuated in

the middle : superior margin scarcely arched, obsoletely angular
about the eye-tubereles; inferior nearly straight, with a slight
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median sinuation. Seen from above, the outline is broadly
ovate (almost elliptical), only slightly narrower in front than
behind ; greatest width equal to the height, and situated near
the middle: extremities broadly and evenly rounded. Hinge-
margins somewhat depressed ; hinge-processesstrongly developed.
Surfuce of the shell smooth and polished, beset with n.ore or
less numerous circular punctures, each bearing a short rigid
hair.  Colour yellowish white. Length % inch.

This is the most abundant species in the dredgings here des-
cribed, and oceurs in greater or less quantity in almost all the
loealities. In Britain it is known only from the single (?) speci-
men described by Mr. Norman, which was taken in “ very deep
watcr ” in Upst Haaf.  Mr. Norman’s description applies aceur-
ately to the American specimens, escept in the matter of the
“distant punctured papillee.” The ornamentation, it is true,
does appear pupillose in some lights; but this is, I think, an
optical illusion: when carefully examined, the seemingly clevated
circles resolve themselves into concave pits, cach with a little
central bristle. I have seen a single fossil valve of this species
from the Seottish glacial clay.

Cythere tuberculata, Sars.

These specimens are much less rounded in outline and more
rugged in general appearance than is usual with Turopean speei-
mens ; there is also a tendeucy, more or less pronounced, to the
formation of one or more longitudical ridges near the ventral
border. But the distinctions do pot seem sufficient to warrant
the separation of the form as a new species.

Cythere Canadensts, nov. sp., figs. 4-6.

Carapace clongate, compressed ; seen from the side, quadrate;
greatest height situate at the anterior third, and scarcely equal
to half the length ; anterior extremity very obliquely rounded,
and bordered at the lower angle with several small teeth ; pos-
terior subtruncate, slightly emarginate in the middle ; superior
margin gently sloping, nearly straight, sinuated behind the
anterior hinge; inferior margin also straight, escepting a slight
median sinuation. Seen from above, somewhat lozenge-shaped,
somewhat tapered toward ihe front, more rounded behind
widest near the middle: width equal to about two-fifths of the
length; extremities obtuse, subtruncate.  Shell-surface uneven,
Vor. V. A= ’ No. 4.
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irregularly pitted, marked with more or less prominent, flesu-

ous longitudinal ribs, and bearing usually a rounded central

tubercle ; bordered in front, a little within the anterior margin,
by a wide, clevated, and rounded ridge; posterior margin
having a similar but less conspicuous border. Length 35 inch.

This species approaches very closely to C. abyssicole Sars, and
C. Stimpsont, Brady. From the former it differs chiefly in having
a less pronounced marginal belt, a more rugged surface, and a
less angular outline when viewed from above; from the latter in
the absence of any sharply cut longitudinal crests, and by its more
rounded contour and eclevated anterior margin, There is, however,
considerable diversity amongst the specimens here grouped under
the specific name Cunadensis, and it is possible that 2 more ex-
tended series might have shown that they belong to two or more
species. The chief difference resides in the surfuce-ornament,
some exhibiting several short, rough and abruptly clevated ridges,
others being only moderately pitted, while some (from one of
which our drawings are taken) are intermediate in character, being
rather delicately ridged, chiefly on the posterior half, and vaguely
pitted and ridged in front.

Cythere Dawsong, nov. sp.  (Tigs. S-10.)

Carapace, seen from the side, quadrangular, highest in front;
greatest height equal to half the length; anterior extremity
obliquely rounded, bordered with strong, blunt teeth ; posterior
narrower, rectangularly truncate, slightly rounded : superior
margin nearly straight, gently sloping backwards, irregularly
emarginate ; inferior almost straight. Seen from above, sub-
hexagonal; sides nearly parallel, suddenly tapering towards the
extremities, which are obtusely mucronate ; outline throughout
very rugged. Surface marked by irregularly scattered rounded
tubereles,and by two irregular longitudinal rows of transversely
clongated tubercular eminences. Length 35 inch.

This is apparently a very distinet species; but the single speci-
men contained in these dredgings was unlortunately lost while
the drawings here given were in course of completion; so that I
am unable to deseribe it as aceurately as might be wislied.

' Cytheridea elongata, Brady.
The specimen so named is very doubtfully referred to this
species; and the same remark may apply to
Xestolcberts depressa, Sars,
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of which only a poor specimen oecurs, and may perhaps belong to
some other member of the genus.

Cytherura urdata, Sars, var.
A specimen which I suppose to belong to C. undata differs
cnough to make it worth while te figure it. The difference is
chiefly in surface-sculpture, but slightly also in outline.

Cytherura pumila, C., B. & R., and Cytherura concentrica,
C,B. &R.

These species have already been figured and described (in MS.)
by the anthor in conjunction with Messrs. Crosskey and Robert-
sou, from fossil post-tertiary specimens; and I have not thought
it right here to forestall those deseriptions, the publication of
which 1 hope may not be long delayed.

Cytheridets foveolata, nov. sp.  (Figs. 1-3.

Carapace elongate, compressed; seen from the side, siliquose,
slightly depressed in front; greatest height situate about the
middle, and cqual to rather more than one-third of the length;
extremities rounded, the anterior much the narrower; superior
margin almost straight, inferior slightly sinuated in the middle.
Scen from above, elongate ovate, widest near the middle,
tapering gradually toward the front, more abruptly behind;
extremities acuminate ; widih equal to one-third of the length.
Shell surface smooth, minutely and somewhat deasely punctate,
semitransparent, horny. TLength 3% inch.

Nearly allied to €. subulata, Brady, but more robust and
more deusely punectate.

EXPLANATION OF PLATE OF RECENT OSTRACODA FROM
TOE GULEF OF ST. LAWRENCE.

Fig. 1. Cytheridcis foveolata, carapace, seen from the left side.

Ihg. 2. The same. seen from abeve. Ex 40.

Iiy. 3. The same, scen {fromn below.

Tig. 4. Cythere canadensis, carapace, seen from the left side.

Fig. 5.The same, seen from above. %

The same, seen from the front.

x 50.

& ¢

Iig.

Fig. 7. Cytherure undata, var., carapace, scen from the left side. x 84.
Fig. &
Tig. 9. The same, secn from above.

Fig. 10. The same, seen from below.

Iig. 11. Cythere leioderma, carapace, scen from the left side.
Fig. 12. The same, seen from above.

Iiy. 13. The same, scen from bebind.

.

Cythere Dawsoni, carapace, seen from the left side. %
% x 40.
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EXTRACT FROM NOTES ON FOSSIL OSTRACODA
FROM THE POST-TERTIARY DEPOSITS OF
CANADA AND NEW ENGLAND.

By George Stewardson Brady, C.M.Z.S., and H. W. Crosskey F.G.S.

(From the Geological Magazine for Feb., 1871.)

We are indebted for the material from which the following
notes have been compiled to Principal Dawson of Montreal, and
to the Secretary of the Portland Socicty of Natural History, to
whom our best thanks are due for the opportunity thus afforded
us of comparing the fossils of the North American Clay Beds with
those of our own country. By carefully washing the clays kindly
forwarded to us, we have obtained many specimens in escellent
condition for esamination.

Of the thirty-three species heve noticed, twenty-three are well
known to us as occurring in the Seottish Glacial Clays, twenty-five
are living inhabitants of the British Seas, while six (Cythere
cuspidate, C. MucChesneyi, C. Logani, Cytherura granulosa, C.
cristata, Cytheropteron complunatum) are new to science, being
here for the first time deseribed.

We know too little of the recent American Ostracoda to
institute any very precise comparison between them and the fossil
fauna represented by the following list of species ; but when com-
pared with British collections, we find the contents of the Canadian
fossiliferous clays to resemble very closely those of some similar
formations in Scotland, and less closely those of dredgings obtained
in the scas around the Hebrides and Shetland.

The character of the Mollusea with which the Ostracoda are
associated justifies the same observation. About two-thirds of
the Mollusea collected from the Scotch glacial clays are also found
in the corresponding beds of Canada; and the difference between
the glacial fossil fauna of Cavada and that now existing in the
Gulf of St. Lawrence is far less marked than the difference
between the glacial fauna of the Clyde beds and that now existing
in the Firth, The fossil fauna of Canada is slightly more aretic
than that of the Gulf, but does not contrast with it so broadly as
the fauna of the Scotch glacial clays with the Mollusca still living
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in the neighbouring waters. The resemblance between the fossil
glacial Ostracoda of America and the Ostracoda of Scotch glacial
clays, being closer than the resemblance between the glacial and
the living Ostracoda of Scotland, renders the determination of their
relationship to living American Ostracoda of considerable
geological importance. It may be useful to geologists to cnumerate
the Ostracoda found in the various clays we have examined, and
indicate at the same time the general character of the groups of
Mollusea with which they are associated.

PorrLAND.—Out of 31 specics of Mollusea catalogued, 18
oceur fussil in Scoteh glacial clays, including such characteristic
formsas Pecten Groenlandicus ; Pecten Islandicus ; Leda pygmeea;
Tellina calcarea (proxime); Natice affinis (causa) ; Buceinum
Groelundicum. The associated Ostracoda are:

Cythere emarginata (Sars). ' Cytherara Sarsii (Brady).
" concinnn (Jones). ?  cristata, nov. sp.
»  Dawsoni (Brady). " striata (Sars).
?  limicola (Norman). ?  granulosa, nov. sp.
” dunclmensis (Norman). ? andata, var.
Cytheridea papillosa (Bosquet). Cytheropteron latissimum (Xorman)
" Sorbyana (Jones). " nodosum (Brady).
Loxoconcha granulata (Sars) Sclerochilus contortus (Norman).
Xestoleberis depressa (Sars). Paradoxostoma variabile (Baird).

Crtherura nigrescens (Baird).

Saco (Maine).—On the banks of the Saco river, about ten
miles from its mouth, 15 species of Mollusea are catalogued, of
which only five oceur in the Scotch clays, viz.: Leda pyymwa;
Leda arctica ; Nucula inflata ; Menestho albule ; Nutiea affinis
—AL albula, however, being rather doubtful and very young,
The great abundance of Leda arctica constitutes a remarkable
analogy between this bed and the clay at Errol ncar Dundee,
and at Moss in Christianiafjord. The associated Ostracoda

are:
Cythere leioderma (Norman). Cytheridea papillosa (Bosquet).
7 lutea (Miiller). ” cornea (Brady and Robertson).
" MocChesneyi, nov. sp. " Sorbyana (Jones).
" emarginata (Sars). ?  Williamsoniana? (Bosquet).
?  limievla (Norman). Crtheropteron Jatissimum Norman.
”  cuspidata, nov. sp. ”  complanatum, nov. sp.

?  Qunelmensis (Norman).

Lewiston, 110 feet above the sca.  Only two species of Mollusea

“ can we find yet determined from near this place, viz.: Mya arenaria
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and ZLeda truncata, both also Scotch fossils, The associated
Ostracoda are:
Cythere emarginata Sars.
Cytheridea Sorbyana Jones.
Cytheropteron inflatum B., C., and R., MS.
Selerochilus contortus Norman.
dMontreal —Tpon examining eatalogues given by Dr. Dawson
in the Canadian Naturalist, it appears that out of 20 species of
Lamellibranchiate, 15 occur fossil in Seotland, and 17 out of 27
species of Gusteropodu. The beds contain nearly all the most
charaeteristic Scotch glacial fus=ils. The associated Ostracodn are:
Cythere MacChesneyi, nov. sp.  CytherideaSorbyana (Jones),

?  Dawsoni Brady. Cytherura Robertsoni Brady.

»  wlobulifera Brady. Cytheropteron complanatum,nov.sp.

”  Logauni, nov. sp. ? inflatum B, C. and R., MS.
Cytheriden papillosa Bozquet. ”  angulatum B., C.,and R. MS.

?  punctillata (Brady). Tueythere argus.

There is no doubt both that many more species of Ostracoda,
will be discovered upon examination of larger quantities of
material than we have yet obtained, and that the number of
Mollusca will be increased by every fresh exposure of the clays;
but these lists have been given, wmerely tentatively to indicate
general relationships, which, when further developed, may prove
of geological value in classifying the various deposits of the Glacial
epoch.

One of the writers of this paper (Mr. Brady) has deseribed 29
species of recent Ostracoda from the Gulf of St. Lawrence, dredged
in depths varying from 10 to 50 fathoms, but in one case 250
fathoms (Annals and Mag, Nat. Hist., Dec., 1870). Of these 29
species, 13 are found in our list of fossils from the American glacial
clays, viz. :

Cythere leioderna. Cytheridea papilloza.

? Jutea. ”  punctillata.

? emarginata. Eucythere argus.

" concinna. Xestoleberis depressa.
" dunelmensis. Cytherura undata.

?  Dawsoni. Cytheropteron nodostun.

Although, as Mr. Brady remarks, it is unwise to generalize
hastily, yet we canuot help noticing that the general facies of the
recent Ostracoda from the Gulf of St. Lawrence much more nearly
approaches to that of the Shetland seas or of the Scottish glacial
clays, than it does to that of England, while it has scarcely any-
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thing in common with that of the Mediterranean,—a fact which
has an important connexion with the suggestions we have made in
this paper. '

NOTES ON GRANITIC ROCKS.
By T. Sterry Houxt, LI.D., F.R.S.*

FIrsT AND SkcoND Parts.

Read befure the American Association for the Advancement of Science
at Troy, August 20, 1870,

CoNTEXTS OF SECTIONS.~§1-2, Definitions of granite and syenite; ¢ 3
Structure of granitic aud gneissic rocks; ¢ 4.5, Felsites and felsite-
porphyries; § 6, Gneisses and granites of New England; § 7, Granitic
dyhes and gravitic vein-stones; § 8, Scheerer’s theory of granitic
veins; § 9-10. Elie de Beanmont on granites and granitic emanations;
¢ 11, Granitic distinguished from concretionary veins; $12, Von Cotta
on granitic veins; § 13-14. The author’s views on the concretionary ori-
gin of granitic veins; § 15. The banded structureof granitic veins; §16,
Granitic veins of Maine, Brunswick; § 17, Topsham, Paris; § 18,
Westbrook, Lewiston; erystallinelimestones; § 19, Danville, Ketchum;
§ 20, Denuded granitic masses; § 21. Banded veins; Biddeford, Sher-
brooke ; § 22, Veins at various New Englaund localities; § 23, Mineral
species of these veins; § 24, Veins in erupted granites; § 25, Geodes in
granites; § 206, Veins distinguished from dykes; § 27. Volger and
Fournet ou the origin of veins; § 28, 29, Certain fissures and geodes
distinguished from veins opening to the surface; § 30, 31, Tempera-
tures of erystallization of granitic minerals.

§ 1. Thename of granite is employed to designate a supposed
cruptive or exotic unstratified composite rock, granular, crystal-
line in texture, and consisting essentially of orthoclase-feldspar
and quartz, with an admixture of mica, and frequently of a
triclinic feldspar, cither oligoclase or albite. This is the definition
of gravite given by most writers on lithology, and applies to a
great portion of what ave commonly called granitic vocks; there
are, however, crystalline granite-like agregates in which the mica
is replaced by a dark colored hornblende or amphibole, and to
such a compound rock many authors have given the name of
syenite, while to those in which mica and hornblende co-exist, the
name of syenitic granite is applied. It is observed that in certain
of these horublendic granites the quartz becomes less in amount
thaa in ordinary gravites, aud finally disappears altogether, giving
rise to arock composed of orthoclase and hornblende only. To this

* From the merican Jowrnal of Science for February aud Maxch, 1871.
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binary aggregate von Cotta and Zirkel would restrict the term
syenite, which was already defived by d'Omalius d'Halloy to be a
crystalline agaresate of hornblende and feldspar, by which ortho-
clase-feldspar may be understood, since he describes varietics of
sycnite, as passing into diorite ; a name by most modern lithologists
restricted to a compound of albite or some more basic triclinic
feldspar with hornblende. It is apparently by failing to
appreciate the distinetion between orthoclase and triclinic feldspars,
in this conncetion, that Ilaughton has lately deseribed under the
name of syenite rocks composed of ecrystalline labradorite and
hornblende.

§ 2. Naumann, regarding orthoclase and quartz as the essential
constituents of granite, designates those aggregates which contain
mica as mica-granites, and thus distinguishes them from horn.
blende-granites, in which the mica is replaced by hornblende.
These definitions secem the more desirable as the name of granite
is popularly applied both to the hornblendic and the micaceous ag-
gregates of orthoclase and quartz.  There are not wanting ex.
amples of well-defincd rocks of this kind in which both mica and
hornblende are almost or altogether wanting. Such rocks have
been designated binary granites, a term which it will be well to
retain.  Chloritic and talcose granites, into the composition of
which chlorite and tale enter, nced only be mentioned in this con-
nection. The name of syenite, so often given to hornblendic
granites, will, in accordance with the views already expressed, be
restricted to rocks destitute of quartz.  While the disappearance
of this mincral from hornblendic granites is held to give rise to a
true syenite, the same process with micaceous granites affords a
quartzless rock consisting of orthoclase and mica, for which we
have no name.  (reat masses of an eruptive rock, granite-like in
structure, and consisting of erystalline orthoclase or sanidiv, with-
out any quartz, occur in the province of Quebec. This rock con-
tains in some cases a small admixture of black mica, and in others
an equally small proportion of black hornblende. The latter
variety might be deseribed as syenite, but for the former we have
no distinctive name, and I have deseribed both of these by the
pame of granitoid trachytes, » term which I adopted the more
willingly on account of the peculiar composition of the feldspar ;
and also because compact and finely granular rocks in the same
region, baving a similar chemical composition, present all the
charactcrs of typical trachytes, and apparently graduate into the
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granitoid rocks just noticed.® In all attempts to define and
classify compound rocks, it should be borne in mind that they are
not definite lithological spécies, but admixztures of two or more
mioeralogical species, and can only be arbitrarily defined and
limited.

*§ 3. Having thus defined the mineral composition of granitic
rocks, we proceed to notice their structure.  Gneiss has the same
mineral elements as granite, but is distinguished by the more or
less stratified and parallel arrangement of ils constituents, and
lithologists are aware that in certain varietics of gneiss, this
structure is seareely evident, except on a larze scale, so that the
distinetion between gneiss and granite rests rather on geognosti-
cal than on lithological grounds. To the lithologist, in fact, the
eranitoid gneisses are simply more or less stratiform granites, while
it belongs to the geologist toiconsider whether this structure has
resulted from o sedimentary deposition, or from the flowing of a
semi-fluid heterogencous mass giving rise to a stratiform
arrangement.

§+4. The rocks having the mincralogical composition of
granites present a gradual passage from the coarse structure of
ordinary wicaccous hornblendic and binary granites to finely
granulir and eren impalpable mixtures of the constituent minerals,
constituting the rocks known as felsite, eurite and petrosilex.
These rocks are often porphyritic from the presence of cerystals of
orthoclase, and sometimes of erystals or grains of quartz imbedded
in the finely granular or impalpable paste. These felsites and
felsite-porphyvies are, in very many cases ab least, stratified or
indigenous rocks, and they are sometimes found associated with
granular agaregates of’ different degrees of coarsencss, which show
a transition from true felsites into granitic gneisses.  The resem-
blanees in ultimate composition hetween felsites, granites and
granitic gneisses are so close that it cannot be doubted that their
differences are only structural.

§ 5. Felsites and felsite-porphyries are well known in castern
Massachusetts, at Lyon, Saugus, Marblehead and Newburyport,
and may be traced from Machias and Eastport in Maine, along
the southern coast of New Brunswick to the head of the Bay of
TFundy, with great uniformity of type, though in every place subject

* amer. Journal of Science, 1I, xsxviii, 95. Sece also Zirkel, Petro-
graphic, ii, 179.
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to considerable variations, from a2 compact jasper-like rock to more
or less coarsely granular varieties, all of which are often porphy-
ritic {from feldspar crystals, and sometimes include grains or
crystals of quartz. The colors of these rocks are generally some
shade of red, varying from flesh-red to purple; pale yellow, gray,
greenish and cven black varitics are however occasionally met with.
These rocks are throughous this region distinctly stratified, and
are closely associated with dioritic, chloritic and epidotic strata.
They apparently belong, like these, to the great Huronian system.

§ 6. Many of the so-called granites of New England are true
gneisses, as for example, those quarried in Augusta, Hallowell,
Bruwswick, and many other places in Maine, which are indigen-
ous rocks interstratified with the micaccous and hornblendic
schists of' the great White Mountain series. To this class also,
judging from lithologieal characters, belong the so-called granites
of Concord and Fitzwilliam, New Hampshire. These indigen-
ous rocks are tenderer, less coherent, and geuerally finer grained
than the eruptive granites, of which we have cxamples in the
micaccous granite of Biddeford, Maine, and the hornblendic
granites of Marblchead and Stoneham, Mass., and Newport, Rhode
Island, in all of which localities the contact of the eruptive mass
with the enclosing rock is plainly seen, as is also the case farther
eastward, on the St. Croix and St. Jobn’s Rivers, in New Bruns-
wick, and in the Cobequid Ilills and clsewhere in Nova Scotia.
The hornblendie granites of Gloucester, Salem and Quiney,
Massachusetts, scem also, from their lithological characters, to
belong to the class of exotic or true cruptive granites.™® The
farther discussion of the nature and origin of these gneisses and
granites is reserved for another occasion, and we now proceed to
notice the history of granitie veins.

§ 7. The eruptive granitic masses just noticed, not only include
fragments of the adjacent rocks, espeeiaily near the iine of contaet,
but very often send off dykes or veins into the surrounding strata.
The relation of these with the parent mass is however generally
obvious, and it may be seen that they do not differ from it except
in being ofien finer grained. These injected or intruded veins
are nat to be confounded with a third class of gravitic aggregates,
which T have elsewhere described as granitie veinstones, or, to

= 1. $. TIung on the Geology of Eastern New England, Amer. Jonmal
of Science for July 1570, p. 83; also Notes on the Geology of the
vicinity of Boston, Proc. Boslon Nat. Hist. Sec., O_ct. 19, 1870.
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express their supposed mode of formation, endogenous granites.
They are to the gnecisses and mica-schists, in which they are
generally enclosed, what caleite veins are to stratified limestones,
and although long known, and objects of interest from their mineral
contents, have generally heen confounded with intrusive granites.

§ 8. Scheever, in his famous essay on granitic rocks, which
appeared in the Bulletin of the Geological Society of Ifrance in
1847, (vol. iv, p. 468), conceives the congealing granitic rocks
to have been impregnated with “a juice” which was nothing else
than a highly heated aqueous solution of certain mineral matters.
This, under great pressure, oozed out, penetrating even the
stratified rocks in contact with the. granite, filling cavities and
fissures in the latter, and depositing therein crystals of quartz and
of hornblende, the arrangement of which shows them to have been
of successive growth. Neither Scheerer nor Virlet d’Aout, who
supported his views, however (ibid., iv. p. 493) extended them to
feldspathie veins, though Daubrée, at an carlier date, had deseribed
certain granitic rcins in Scandinavia as having been formed by
secretion rather than by igneous injection as maintained by
Durocher.

§ 9. Elie de Beaumont, starting from the hypothesis of a
cooling liquid globe, imagined “a bath of molten matter on the
surfuce of which the first granites erystallized.” Irom the ruins
of these were formed the first sedimentary deposits, but dircetly
bene.th were other granitic masses, which becae fixed immedia-
tely afterward. ¢ Some parts of these masses;, coagulated from
the commencement of the cooling process, but not completely
soltiificd, wers then erupted through the sedimentary deposits ”
just meutioned.  © In these jets of pasty matter” were contained
many of the vaver clements of the granitic magma, which were
thus coneentrated in the outermost portions of the granitic erust,
and in the ramifications formed by these portions in the masses
through which they were forced by the cruptive agents. Those
portions of the granitic masses and their ramifications in which
these rarer clements are concentrated, are distinguished from the
rest of the masses alike by their exterior position and their pecu-
liar structure. They are often coarse-grained, and include the
pegmatites, tourmaline-granites, and veios carrying cassiterite and
columbite, often abounding in quartz. These mineral products
are to be regarded as emaunations from the granite, and are de-
seribed as a granitic awra, constitutivg what Humboldt has call-



1870.] T. §. HUNT—ON GRANITIC ROCKS. 393

ed the penumbra of the granite.  (Bull. Soc. Geol. de France, (2)
iv,1249. Sce particularly pages 1295, 1321 and 1323).

§ 10. While Fournet, Durocher and Rivitre conceived the
granitic magma to have heen purely anhydrous, and in a state of
stmple igncous fusion, Elie de Beaumont maintained with Poulett-
Serape and Scheerer that water had in all eases intervened, and
that a few hundredihs of water might, at a low red heat, have
given rise to the condition of imperfect liquidity which he imagin-
ed for the material of the injected granites. The coarsely erystal-
line granitic veins were, according to him, veins of injection, and
he speaks of them as examples in which ¢ the phenomena essential
to the formation of granite had been manifested with the great-
est intensity.” The granitic eman: tions, which are supposed to
have furnished the material of these veins, appear to be regarded
by him as the result of a process of eliquation from the congealing
granitic mass. De Beaumont Is careful to distinguish between
them and those emanations which are dissolved in wineral waters,
or are exhaled as voleanic vapors (page 1324). T the ageney of
such waters he aseribes the formation of coneretivnary veins, which
are generally characterized by their symumetrically banded strue-
ture. He further adds that granites, as to their mode of forma-
tion, offer a character intermediate between ordinary veins and
volcanic and basic rocks. This is conceivable as regards granitic
veins, since these, according to him, although formed by injee-
tion, and not by coneretion, result from a process of cmanation
from the parent granitic mass, which may be deseribed as a kind
of segregation.

T have thus endeavored to give, for the most part in his own
words, the views on the origin of granites cnunciated by the great
French geologist in his classic essay on Voleanic and Metalliferous
Emanations, published in 1847. They belong to the history of
our subject, and are remarkable as a clear and complete expression
of those modified plutonic views which are probably held by a
great number of enlightened geologists at the present time. My
reason for dissenting from them, and the theories which I offer in
their stead will be shown in the sequel.

§ 11. Elie de Beaumont, while regarding the formation of
granitic veinsas a process in which water intervened to give
fluidity to the magma, was careful to distinguish the process from
that of the production of concretionary veins froin aqueoussolution,
and supposed the fissures to have been filled by the injection of a
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jet of pasty matter derived from a consolidating granitic mass.
Daubrée and Scheerer, in deseribing the granitie veins of Seandina-
via, conceive the material filling them to have been derived from
the eaclosing crystalline strata instead of an unstratified granitie
nueleus, but do not, so fur as I am aware, compare their formation
to that of concretionary veins. Their publications on this subject,
it should be said, are both anterior to the cssay of de Beaumont,

§ 12. The notion that all granitic veins are the result of some
process of injection, and not to be confounded with concretionary

= veins, seems indeed to have been general up to the present time.
Eveu von Cotta, while strongly maintaining the aqueous and
concretionary origin of metalliferqus veins in  general, when
describing those consisting of quartz, mica, feldspar, tourmaline,
garnct, and apatite, with cassiterite, wollram, ete., which occur at
Zinnwald and at J ohaun georgenstadt, is at a loss whether to regard
these veins, from their g‘yanitic character, as igncous-fluid
injections or as conerctionary lodes. In supportof the latter view
he refers to their more or less regular and symmetrically banded
structure, and while recalling the fact that mica and feldspar may
both be formed in the humid way, considers the nature of these
veins to be very probiematical, and the question of their origin a
difficult one.—(Ore Deposits., Prime’s translation, 1870, pages
110—124).

§ 13. I have for several years taught that granitic veins of the
kind just referred to are conerctionary and of aqueous origin.
Tn 1863 I described certain veins in the cerystalline schists of the
Appalachian region of Canada, * where flesh-red orthoclase oceurs
so intermingled with chlorite and white quartz as to show the
contemporancous formation of the three species. The orthoclase
generally predominates, often reposing upon or surrounded by
chlorite; at other times it is imbedded in quartz, which covers
the latter. Drusy cavities are also lined with small erystals of
the feldspar, and have been subscquently filled with cleavable
bitter-spar, sometimes associated with specular irou, ratile and
sulphuretted copper ores.” A study of these veins shows a tran-
sition from those  containing quartz and bitter-spar with a little
chlorite or tale, through others in which feldspar gradually pre-
dominates, until we arrive at veins made up of orthoclase and
quartz, sometimes including mica, and having the character of a
coarse granite; the occasional presence of sulphurets of copper

» and specular iron characterizing all of them alike. It is probable
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that these, and indeed a great proportion of quartzo-feldspathic
veins are of aqueous origin, and have been deposited from solu-
tious in fissures of the strata, precisely like metalliferous lodes.
This remark applies especially to those granitic veins which in-
clude minerals containing the rarer elements. Awmong these are
boron, phosphorus, fluorine, lithium, rubidium, glucinum, zirco-
nium, exesium, tin and columbium ; which characterize the mineral
species apatite, tourmaline, lepidolite, spodumene, beryl, zircon,
allanite, cassiterite, columbite, and many others.”—(Geology of
Cunada, p. 476, also p. 644.)

In this connection I referred to the oceurrence of orthoelase with
quartz, caleite, zeolites, epidote and native copper in certain
mineral veins of Lake Superior, so well desceribed by Prof. J. D.
Whitney. (American Journal of Science II, xxviii, 16). The
associations, according to him, show the contemporancous erystal-
lization of the copper, natrolite, caleite and feldspar, which last
was found by analysis to be a pure potash-orthoclase.

§ 14. In 1864, this view was still farther insisted upon in the
Amer. Journal of Seience (II, xxxvii, 252), where, in speaking
of wmincral veinstones ¢ which doubtless have been depnsited
from aqueous solution,” it is added, © while their peeuliar avrange-
ment, with the predominance of quartz and nouv-silicated species,
generally serves to distinguish the contents of these veins from
those of injected plutonie rocks, therc are not wanting cases in
which the predominance of feldspar and miea gives rise to aggre-
gates which have a certain resemblance to dykes of intrusive gran-
ite. Trom these, however, true veins are gencrally distinguished
by the presence of minerals containing boron, fluorine, phosphorus,
caesin, rubidium, lithium, glucinum, zirconium, tin, columbium,
cte. ; clements which are rare, or found only in minute quantities
in the great mass of sediments, but are here accumulated by de-
position from waters, which have removed these clements from
the sedimentary rocks and deposited them subsequently in fissures.”

In the Report of the Geological Survey of Canada for 1865 (p.
192), I have, in describing the veins of the Laurentian rocks, in-
sisted still farther on the distinction just drawn between granitic
dykes and granitic veinstones, which latter I have proposed to
call endogenous rocks, to indicate the mode of their formation,
and to distinguish them from intrusive or cxotic rocks, and sedi-
mentary or indigenous rocks.

§ 15. The peculiar banded arrangement, which is so charac-
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teristic in concrctionary veins not granitie in composition, is pro-
bably pot less marked in granitie veinstoues, and often appears in
these in a remarkable manner, showing that they have been form-
ed by suceessive depositions of mineral matter, and generally in
open fissures. This structure, and various peeuliarities to be ob-
served in granitic veinstones, will be best illustrated by descrip-
tions of various localities, most of which I have personally examin-
ed. Itis proposed to notice fivst, the veins of the gneiss and mica-
schist series of New England, and sccondly those of the Lauren-
tian rocks of New York and Canada. In the latter class will be
noticed the more or less calearcous veinstones into which the
Laurentian granitic veins are found to graduate.

§ 16. It is in the serics of micaceous schists with interstratified
gneisses (§ 6) which I have elsewhere provisionally designated
the Terranovan series* that I have seen concretionary granitic
veins in the greatest abundance and on the grandestscale. This
stratified system, which is well seen in the White Mountains,
appears to extend southward to Long Tsland Sound and north-
castward beyond the limits of Maine. It isin this state that I
have parlicularly studied the granitic veinstones of this system,
whose history may be illustrated by a few examples from notes
taken on the spot. In Brunswick the strata near the town are
fine-grained, friable, dark colored, micaceous and hornblendic,
passing into mica-schist on the one hand, and into well-marked
gueiss on the other, and dipping to the 8. I. at angles of from
15° t0 40°. Very similar beds are found in the adjoining towns
of Topsham, and in both places they include numerous endogenous
granitie veins. The course of theseis generally N. W, or at right
angles to the strike, though occasionally for short distances with
the strike, and intercalated between the beds; the veins vary in
breadth from a few inches to sixty feet, and even more. They
generally consist in great part of orthoclase and quartz, with some
mica and tourmaline, and offer in the associations and grouping
of these minerals many peculiarities, which are met with not only
in different veins but in different parts of the same vein. In

* Amer. Journal of Science for July, 1870, page &3, and Cau. Naturalist,
V. p. 198—The rocks of this White Mountain series are in the present
state of our knowledge supposed to be newer than the ITuronian system
noticed in § 5, towhich, with Macfarlane and Credner, Lrefer the erystal-
line schists with associated serpentines and diorites of the Green
Aountains.
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some eases, colorless vitrecus quartz predominates greatly, and en-
closes crystals of milk-white orthoclase, often modified, and from-
one to several inches in diameter. At other times pure vitreous
quartz forms one or both walls, or the center of the vein, or else i3
arranged in bands parallel with the sides of ihe vein, and some-
times a fuot or more in thickness, alternating with similar bands
consisting wholly or in great part of orthoclase, or of an admixture
of this mineral with quartz, having the peculiar structure of what
is called graphic granite, or else presenting a finely granitcid
mixture of the two minerals, with little or no miea, and with small
crystals of deep red garnet. Prisms of black tourmaline ave also
met with in these veins, and more rarely beryl and even chryso
beryl. In the rock-cutting on the Lewiston railroad, just below
Topsham bridge over the Androscoggin, there is a fine exhibition
of these veins, which present alternate coarser and finer grained
layers, traversed by long spear-shaped crystals of dark mica pass-
ing from one layer to another.

§ 17. A remarkable example of a vein of considerable dimen-
sions is seen in the feldspar-quarry in Topsham, which oceurs in a
dark fine-grained friable micaceous schist. At the time of my
visit, in 1869, the limits of the vein were not seen, though large
quantities of white orthoclase and of vitrcous quartz had already
been extracted. These were cach nearly pure, and in alternate
bands, the quartz presenting drusy cavities lined with remarkable
tabular erystals. One band was made up in great part of large
crystals of mica, and portions of the vein consisted of a granular
saccharoidal feldspar. The famouslocality of red, green and blue
tourmalines, with beryl, lepidolite, amblygonite, cassiterite, etc.,
at Mount Miea in Paris, is a huge granitic vein, which, with many
others, is included in a dark colored very micaceous gueiss.

§ 18. In Westbrook numerous small veins of this kind, holding
coarsely lamellar orthoclase with black tourmaline and red garnet,
intersect strata of fine-grained whitish granitoid gneiss. In Wind-
ham the dark colored staurolite-bearing mica-schist of this series
is traversed by a grauitic vein holding crystals of beryl. In
Lewiston alavge vein of coarse graphic granite, holding black
tourmaline, and showing fine-grained baunds, cuts a great mass of
bluish gneissoid limestone, which forms an escarpment near the
railroad, about half a mile below the town.,  This limestone, which
dips eastward about 15°, is interlaminated with thin quartzite
beds, which are seen on weathered surfaces to be much contorted.

Vol V. , B* ' o. 4.
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The bluish erystalline limestone is mixed with grains of greenish
pyroxene, and includes nodular granitic masses of white erystalline
orthoclase with quartz, enclosing large plates of graphite, erystals
of hornblende, and more rarely of apatite. These associations of
minerals are met with in the granitic veins of the Laurentian
limestoues, to be noticed elsewhere. The limestone of Tewiston,
however, appears to be included in the great mica-schist series of
the region ; where similar beds, though less in extent, are met with
in various places, sometimes associated with pyroxene, garnet,
idocrase and sphenc. A thin band of impare pyroxenic Jimestone,
like that of Lewiston, occurs with the mica-schists on the Maine
Central Railroad, near Danville Junetion, and beds of a purer
crystalline limestone were formerly quarried in the south-cast part
of Brunswick, where they are interstratified with thin-bedded dark
hornbiendic and micaceous gneiss, dipping 8. I. at a high angle.

§ 19. At Danville Junection strata of hornblendic and miea-
ceous gneiss, passing into mica-schists, dip S. I, at moderate
angles, and include huge veins of endogenous granite. Two of
these appear in the hill just south of the railread station, appar-
ently running with the strike of the beds. They are seen to rest
upon the mica-schist, and in onc of them a mass of this rock, three
feet in width, is enclosed like a tongue in the granite, which has a
transverse breadth of about seventy-five feet. Notwithstanding
the apparent intercalation of these granitic masses the proof of
their foreigu origin is evident in a transverse fracture and slight
vertical dislocation of ihe mica-schist, around the broken edges of
which the granite is seen to wrap. U'he endogenous character of
this granite is well shown by its banded structure; belts of white
quartz some inches wide alternate with others of coarsely cleavable
orthoclase, while other portions hold black tourmalines and garnets
of considerable size.

The evidence of disturbance of the strata in connection with
these endogenous granites is seen on a Jarge scale at the falls of the
Sunday River in Ketchum. There, mica-schists and gneisses,
similar to those already noticed, enclose great masses of' endoge-
nous granite, which are seen to be transverse to the strata. On
one side of such a mass more than sixty feet wide, the schistose
strata are twisted from their regular N. . strike to the N. W.,
and so enclosed in the granite a3 to appear as if interstratified
with it for short distances. The banded structure of the trans-

arse granite veing is here very marked. Some portions present
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cleavage-planes of orthoclase six inches in diameter ; other parts,
which are less coarse, abound in mica. Similar banded granite
veins abound in the adjoining towns of Newry and North Bethel,
and sometimes present layers of quartz six inches or more in thick-
ness, hesides large erystals of mica, and more ravely apatite. 'L'liese
veins are often irregular in shape and bulging at intervals, and
they sometimes run partially across the beds, which seem to have
been distended and disturbed, a fact which was also observed in the
thin-bedded schists in contact with some of the veins in Brunswick,
and is apparently due to the expansive force of erystallization, as
noticed in § 27.

§ 20. The locality already deseribed at Danville offers an
instruetive example of a phenomenon often met with in the region
now under consideration, where granitic masses, resisting the
actions which have degraded the soft enclosing schists, stand out
in relief on the surface, and scem to constitute the rock of the
country. A carcful search will however show that they are
simply veins or endogenous masses of very limited dimensions,
rising from out of the mica-schists, which are often concealed by
the soil.  This is well scen abous the lower falls of the Presumg-
scott near Portland, where the mica-schists with some fine-grained
gneisses, dipping S. If. atangles of from 30° to 40°, enclose large
numbers of granitic veins, which, theugh sometimes but a few
inches in breadth, often measure twenty or even fifsy feet, and are
usually very coarse-grained, with white mica, black tourmaline,
and more rarely beryl. They are sometimes transverse to the
stratification, but more often parallel, and, rising above the soil,
are very conspicuous.

§ 21. We have already noticed the exotic granites of Bidde-
ford, which are intruded among finc-grained bluish or grayish
silicious strata. These latter are traversed by numerous veins of
endogenous granite, which are very unlike in aspect to the intru-
sive rock. One o these veins near Saco Pool, has a diameter of
about an inch and a half, and presentson cither wail a Iayer of
yellowish erystalline feldspar about one-fourth of an inch in thick-
ness, which includes loug plates of dark brown mica. These
penetrate the central portion of the vein, which is a broadly crys-
talline bluish orthoclase, enclosing small portions of quartz after
the manner of a graphic granite. The yellowish and less coarsely
crystalline feldspar with its accompanying mica, had cvidently
lined the walls of the vein while the centre yet remained open, and
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had morcover entirely filled a small Jateral branch. The same
conditions are scen in the filling of other veins in this vicinity,
which are often much larger, and present upon their walls bauds
of an inch or two of the yellowish feldspar with mica,

The successive filling of a granitic vein is still’ more clearly
shown in a specimen from Sherbrooke, Nova Scoiia, which I owe
to the kindness of Prof. . Y. Hind. The vein, which is seen to
be transverse to the adherent fine-grained mica-sehist, has a
breadth of nearly four inches, about two-thirds of which is sym-
metrical, and is included between two layers, perpendicular to
the walls, consisting of a fine-grained mixture of white feldspar
and quartz, each about one-fourth of an inch thick, and marked
by subordinate zones, more or less quartzose. Within these
two bands is 4 eoarser aggregate, consisting of two feldspars, with
some quartz and muscovite, plates of which, and crystals of pink
orthoclase penetrate an irregular layer of smoky quartz varying
from one-eighth to one-half an inch in diameter. This fills the
center of the symmetrical portion of the vein, on one side of which
is the mica-schist, while the other is bounded by a band of more
than half an inch of fine-grained granite with yellowish-grecn miea,
presenting large crystals of feldspar near the outer margin ; where
it is succeeded by a layer of pure smoky vitreous quartz of about
the same thickness, whose outer surface, against the wall, shows
irregular bosses or noduiar masses, the depressions between which
are oceupied by a finely granular micaceous aggregate unlike any
other part of the vein in texture. This description may be read
in connection with the remarks in § 27,

Dana has described and figured a similar granitic vein, band-
ed with quartz, observed by him at Valparaiso in Chili, (Manual
of Geology, 1862, p.713). * and has morcover maintained that
such granitic veins, like ordinary metalliferous lodes, are clearly
concretionary in thelr origin, and have been filled by slow and sue-
cessive deposits from aqueous solutions. Iis testimony to the
views which I have advocated in this paper had been overlooked
by wme, or it would have been noticed in § 12.

§ 22. The numerous granitic veins so well known to mineral-
ogists in the mica-schists and gneisses of New Iampshire, Mas-
sachusetts and Counneeticut, including among other familiar
localities, Grafton, Acworth, Royalston, Norwich, Goshen, Ches-

* From T. S. Exploring Expedition, Report on the Geology, 1849, p. 57C.
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terfield, Middleton and Haddam, scem from descriptions, and
from their mineral constituents to be similar to those of Maine,
already mentioned, With the exception of Royalston however
these localities are as yet only known to me from specimens and
deseriptions, Tt is noteworthy that at this last the fincly-crystal-
lized beryls are direetly imbedded in vitreous quartz, and the
sawme is the case with the blue and green towrmalines of Goghen.
A remarkable example of a vein of this character oceurs in Buck-
field, Muine, deseribed to me by Prof. Brush, where large isola-
ted crystals of white orthoclase, nearly colorless muscovite and
brown tourmaline aceur in a vein of vitreous quarts. At Paris
and at Hebron, Maine, tourmalines are found penetrating crystals
of quartz. * The flattened tourmalines and garnets found in mus-
covite at several localities in New England, are well known to col-
Jectors, and a curious example of enclosure has been observed by
Prof. Brush at Iehron, where erystals of muscovite are encased
in lepidolite.

§ 23, The following list includes the prineipal mineral species
found in these granitic veins in New England : apatite, ambly-
conite, triphylline, autunite, yttrocerite, orthoclase, ulbite, oligo-
clase, spodumene, iolite, muscovite, biotite, lepidolite, cookeite,
chlorite, chlorophyllite, garnet, epidote, tourmaline, beryl, zircon,
quartz, chiysoberyl, automolite, cassiterite, rutile, brookite, uran-
inite, columbite, pyrochlore, scheclite, and bismutite. As I am
not aware that chlorite has hitherto been mentioned as a constitu-
cut of these veins, it may be said that it occurs in one at Albany,
Maine. To the above should probably be added the rare species
nephaling, canerinite and sodalite, which have long been known in
boulders of a granite-like rock in Maine. According to informa-
tion given me by Prof. Brush, green elwolite with white ortho-
clase and black biotite occurs in a granitic vein tweaty feet in
breadth, lately observed in the northwest part of Litchfield,
Maine.

§ 24. We have scen that these endogenous veins are found
alike in the gueisses, mica-schists, limestones and quartzose strata
of this region. They wre also met with in the eruptive granites,
small fissures iv which are sometimes filled with coarsely erystal-
line orthoclase, smoky quariz, various micas and zircon. Tixamples
of this are seen in the granites of Iampstead, New Brunswick,
and Mt. Uniacke, Nova Scotia. The fine green feldspar of Cape
Ann, Mass., and the micas, cryophyllite and lepidomelane with
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zivcon, deseribed by Prof. Ceoke, from the same region, occur in
veins in the hornblendie granites of that locality. Small veing
cutting a scmewhat similar rock at Marblchead, contain erystal-
Jized green epidote with white quartz and red orthoclase.

§ 25. The veins which we have deseribed are frequently of
very limited extent, and seem to occupy short and irregular fis-
sures, while in other cases the mineral aggrezates which eharac-
terize them occur in nests or geodes. This is seea near Fall
Brook in the Nerepis valley in New Brunswick, where the red
micaceous granite is in one part very friable, and presents irreeu.
lar geode-like cavities, sometimes several inches in diameter,
which are partially filled by radiating prisms of black tourmaiinc,
accompanied with quartz and albite erystals, und more rarely
small octahedrons of purple fluorine. The enclosing granite is
composed of deep red orthoclase, with small portions of a white
triclinic feldspar, smoky quartz and black mica. The conditions
seen ab this place recall the deseription of the famous locality of
feldspars, ete., at Fariolo near Baveno in Northern ltaly., The
rock, deseribed as a granite, resembles, in a specimen before me,
some of the intrusive granites of New Brunswick, and contains a
pink and a white feldspar, with a little Llack mica. It includes
veins of graphic granite, and also spheroidal masses, which differ
in texture from the mass of the rock, and present geodes of con-
siderable size, lined with fine large red and white crystals of or-
thoelase, accompanied by albite, epidote, quartz, fluorine and a
greenish mica (or chlorite) all of which, according to Fournet,
are so mingled and interlocked as to show that they are of contem-
porancous origin. To theseare to be added, as occurring in the
geodes, prehoite, caleite, hyalite, and speeular iron.  The ortho-
clase crystals often have adhering to their opposite faces erystal-
line plates of albite, which arc Jarger than the planes to
which they are attached. The crystals of orthoclase moreover
frequently present hollowed-out or hopper-shaped faces, which
Fournet happily deseribes as resulting from the forming of the
frame-work or skeleton of the crystals, when the material was not,
sufficient for their completion. A process analogous to this is
often scen in erystallization, whether from fusion, solution or
vaporous condensation, giving rise in some cases to external de-
pressions, and in others to internal cavities in the resulting crystals.
Tournet aseribes the formation of thz geodes in the granite of
Tariolo to a process of shrinking and a subsequent segregation
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filling the resulting cavities, in which he is forced to recognize
the intervention of water, though by no means admitting the
aqueous origin of veins, since he holds even those of quartz to
have been formed by igneous injection. (Géologie Lyonnaise,
378,

§ 26. When we consider the cause which has produced the fis-
sures in the mica-schisis and goeisses of New England, which
hold the gramitic veins already deseribed, it is to be remarked
that their comparative abundance, their shortness aud their ir-
regularity destinguish them from the fissures which are filled with
cruptive rocks. Lixamples of the latter may be seen near Dan-
ville. Maine, where dykes of fine-grained dolerite are posterior to
the endogenous granitic veins here occuring in the mica-schist.
These dykes may be supposed to be dependent upon movements
in the earth’s crust opening deep fissures which connected with
some softened vock far helow. Through such openings were ex-
travasated the exotic rocks, whether granites or dolerites,—more
or less homogencous mixtures, often widely differentin composition
from the encasing rocks. The endogenous veins, on the contrary,
are distinguished not only by their more or less heterogeneous and
often baunded struecture, but by the fact that their principal con-
stituents are the mineral species most common in the adjacent
strata.

§ 27. Yolger has attributed the formation of the opepings
containing concretionary veins to the force of erystallization, which
is shown to be very great in the congelation of water and the
crystallizing of salts in cavities and fissures. Such 2 process once
commeneed in an opening in a rock would, he conceived, be sufficient
to make still wider the fissure, which might be fed by fresh solutions
passing by capillavity through the pores of the rock. If this
process were to become concentrated around several points, the
intermediate space might be so opened that free crystallization
could go on, resulting in the production of geodes in veins thus
formed.

Fournet, ou the other hand, suggests that contraction in the
cooling of erupted granites gave origin to the fissures and geodes
now filled or partially filled with crystalline minerals at Fariolo,
and we may readily suppose that.a process of contraction attendant
upon the crystalline aggregation of the materials of sedimentary
strata, would give rise to rifts or fissures therein. The lesions
thus produced in the solid rocks become more or less completely
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repaired, if' we may so speak, by an cffusion of mineral matter
from the walls, and thas are generated geodes, iregular masses
and many veins. That the process imagined by Volger may in
some cases intervene, and may act subsequently to the one just
imagined, is highly probable, though we are disposed to assign it
but a secondary place in the production of vein-fisures. 1t offers
however the most plausible explanation of the distortion of the
thin-bedded strata alrcady noticed in connection with some of the
coneretionary granitic veins of Maine, which scem, by a process of
arowth, to have bent outward the adjacent beds. The vertical
transverse veins are, in many cases at least, wnsymmetrical, as if
they had grown from one side, while the distortion of the beds,
sometimes attended by irregular contretions in the banded vein-
stone, appears at the opposite wall.  The notion that the vein-
fissurcs opened as erystallization advanced, has been defended by
Gritner. i

§ 28. Itis not here the place to discuss how far the greater
and deeper fissures of the earth are dependent upon the contraction
of sediments, as just explained, or upon the wider spread move-
ments of the earth’s erust, though even of these it may be said that
they are more or less dircctly the results of a process of contraction.
1t should however be noted that while some fissures of this kind
are filled with dykes of erupted rocks (§26), others hold conere.
tionary veins, which are to be distinguished from the class of
veins just deseribed, inasmuch as the openings in which they were
deposited evidently communicated with the surface of the earth.
Examples of these are scen in the lead and zine-bearing veins with
caleite amd barytine, which traverse vertically the carboniferous
Timestone in England, and enclose in their central portions material
of liassic age, abounding in the remains of @ marine and a fresh.
water fauna, which show these veins to have been deposited in
fissures communieating with the surface-waters of the liassic period.
For a description of these veins by Mr. Charles Moore, see the
Report of the British Association, for 1869, and Amer. Jour. of
Seienee IT, ), 365. Similar evidence is afforded by the existence
of rounded pebbles imbedded in veins, as observed in Bohemia,
and also in Cornwall, where numerous pebbles both of slate and
quartz were found ata depth of six hundred feet in a lode, cemented
by tinston¢ and sulphuret of copper.  (Lyell, Student’s Elements
of Geology, p. 593. Not less instructive in this connection are
the observations of Mr. J. A. Phillips, on the silicious veinstones
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now in process of formation in open fissures in Nevada (1., E. and
D. Phil. Mag. (4), sxxvi, 321, 422, Amer. Jour. of Science IT,
xlvii, 138). We cannot doubt that the ancient, like these modern
veins, have been chamnels for the discharge of subterrancan mineral
waters, and it would seem that while the deposition of the incrust-
ing materials on the walls of the fissure is in part due to cooling,
and in part perhaps to theinfiltration, in some cases, of precipitants
from lateral sources, it is chiefly to he ascribed to the reduction of
solvent power consequent upon the diminution of pressure as the
waters rise nearer to the surface.  This conclusion, deducible from
the researches of Sorby on the relation of pressure to solubility, T
have pointed out in the Geological Magazine for February, 1868,
p. 57, See also Amer. Jowr. of Science, IT, ), 27.

§ 29. There is evidently a distinction to be drawn between
veins which have been open channels, and the segregated masses
and geodes formed in cavities which appear to have been every-
where limited by the enclosing rock. In the former case, a free
circulation of the mineral solution would prevail, while in the latter
there could be no renewal of it except by percolation or diffusion
through the rock. A comparison between the contents of geodes
and fissure-veins, whether in granite rocks or in fossiliferous lime-
stones, will however show that these differcuces do not sensibly
affect the mineral constitution of the deposits.

§ 30. The range of conditions under which the snme mineral
species may be formed is apparently very great.  Sorby, from his
investigatious of the fluid-cavitics of crystals, concludes that the
quartz which cccurs with cassiterite, mica and feldspar in the
granitic veins of Cornwall, must have crystallized at temperatures
from 200° to 340° Centigrade, and under great pressure, con-
ditions which we can hardly suppose to have presided over the
production of the crystallized quartz found in the unaltered
tertiaries of the Paris basin, or the auriferous conglomerates of
California. In like manner beryl, though a common mineral of
the tin-bearing granite veins, like those studied by Sorby, occurs
at the famous emerald mine of Muso in New Grenada, in veins in
a black bituminous limestone, holding ammonites, and of neoco-
mian age, its accompaniments being calcite, quartz and carbonate
of lanthanum (parisite). Small erystals of emerald are dissemi-
nated through this argillaccous somewhat magnesian limestone,
which contains morcover a smzll amount of gluciva in a condition
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soluble in acids. (Lewy, Ann. de Ch. et Phys., liii, 1—26, and
Fournet, Geol. Lyonnaise. 435).

§ 31. To these we may add the production of various hydrated
crystallized silieates, including apophyllite, harmotome and cha-
bazite, during the historic period in the masomry of the old
Roman baths at Plombic¢res and Luxeuil, and by the action of
waters at temperatures of from 4G to 70? Centigrade; the
presence of apophyllite, natrolite and stilbite in the lucustrine
tertiary limestones of Auverane; apophyllite incrusting fossil
wood, and chabazite crystals lining shells in a recent deposit in
Iceland. The association of such hydrated silicates with orthe-
clase, as already noticed (§ 13) and as deseribed by Scheerer,
where natrolite and orthoclase envelope cach other, showing their
contemporancous formation, with many other facts of' a similar
kind, lead to the conjecture that orthoclase, like berylavd cuartz,
and perhaps some other constituents of granitic veins, may have
crystallized in many cases at temperatures much lower than thoss
determined by Sorby, and thatthe conditions of their production
include a considerable range of temperature ; a conclusion which
is however, probably true to some extent, of zcolites also.

1t is proposed to continue the subject of granitic veins, and in
a third part of this paper to give some facts in the history of the
veinstones of Laurentian rocks.

NOTES ON THE BIRDS OF NEWFQUNDLAND.
Ry HeNrY REers, Iisq, INL.ES., &
(Continned from page 304.)

ProceLLARIIDE.

Fulmar  Petrel, Procelluia glacialis, ZLinn.—Apparently
common in its migrations, but I could not learn that it bred on
the island.

Leack’s Petrel, Thalassidroma Leachi (ZLemm.)—Tolerably
common, and probably breeds on seme of the islands in company

» with the following species.
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Wison’s Stormy Petrel, T. Wilsoni, Bon.—Appeared to be
more common than 7. Leachi, and was said to brezd on several
islands along the coust of Newfoundland, especially at Port au
Port; it is very probable, however, that some of these reported
breeding places refer to the following species.

Stormy Petrel ov Mother Curey’s Chicken,'L. pelagica (Linn.)
—A common summer migrant, remaining probably until the
appearance of the drift ice.  Breeds on many of the islands round
the coast. '

Greater Shearwater, Puflinus major (LFaber.)—I have never
observed this speeies so far north as Cow Head, but it appeared
tolerably common in the Gulf of St. Lawrence, on the west coast
of Newfoundland.

Sooty Sheancater, Y. fuliginosus, Strick.—Common on the
banks of Newfoundland, but rather rare in the Straits of
Labrador.

Mz Shewrwater, P. anglorum, Lluy.—Lolerably common,
especially about the Gulf of St. Lawrenee. The shearwaters are
rarely, if ever, scen on the islands near the coast of Newfoundland.
They are to be scen at all seasons in the Gulf of St. Lawrence,
which has given rise to some curious ideas among the sailors,
viz,, that these birds never breed, or that during the breeding
season the females retire to some wnknown islands for that
purpose. Their breeding stations are equally unknown to the
settlers, but they ave probably on some of the surf bound islands
on the “banks”—once the favourite resort of the great auk.

Laripa.

Pomarine Skua, Stercorarius pomarinus, Femm.—Common,
especially in the fall of the year.

Arctic Skua, S. parasitious (Linn.)—-Most common in spring
and fall.  This and the preceding are called * dung birds” by the
settlers, evidently from tho manner in which they persecute the
smaller speeies of Laridee, and devour not only their disgorged
food bus also their foeces.

Buffow’s Skua, S. cepphus (Briinn.)—Appeared to be a rather
rare periodical migrant, but it is difficult to distinguish the three
skuas on wing, even with the aid of a good glass ; from specimens
obtained this species seems to be the rarest.

Glauwcous Gull, Larus glaveus Brunn.—Tolerably common in
its periodical migrations, especially in the fall of the ycar, and
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during strong gales of north-westerly winds. Tt is called the
“large ice gull.”

" White-winged Gull, 1o, leucopterus, Fuber.—Like the preced-
ing species a periodical migrant, and most common in the fall of
the year.

Great Bluckbacked Gull, L. mavinug, Line.—.N common sum-
mer migrant, arriving towards the last of April and remaining uwu-
til the drift-ice appears. Tt builds its nest of grass and rushes, on
rocks and small islands, most commonly in fresh-water ponds and
lakes, but very frequently in similar situations in bays, &e.
Provincial name, “ Saddler Gull.”?

Herring Gl L. avgentatus, Brunn.— Abundant throughout
the summer, and breeds in similar situations, and often in com-
pany with the preceding and following species. It is called the
*“blue gull” by the scttlers. i

Ring-billed Gull, 1. Delawarensis, Ord.— Common throughout
the summer. Provincial name “squeezy gull.” All the above
speeies of Larus are carnivorous, but more especially L. glaucus
and L. marinus. No soouer does a dead or dying bird appear on
the surface of' the water (the raven generally seeures such prizes
when washed ashore,) than it is quickly espied by the gulls, which
immediately comwence squalling and in circling flights survey
their victim. Should it prove to he a goose or duck, or even one
of their own specics, the “old saddler” (L. marinus) usually
commences operations; this it does, if' the bird is quite dead, by
standing on the floating body and picking first the neck and then
the breast, andin awonderfully short time the gulls devour every
part of a fine fat zoose except the bones and feathers: T have often
watched the process in, I fear, a rather dog-in-the-manger spirit—
having first killed or crippled the goose for them.

Bonaparte’s Gull, Chroicocephalus Philadelphia(Ord.)—1 have
every reason to believe this little gull occurs occasionally in the
Straits of Labrador. During the fall (Aug. and Sept.) of 1866,
and again in 1867, I saw gulls (on wing) which I could refer to
no other species, and the settlers, to whom I showed specimens of
the following species, said they were larger than the * tickler.”—
a small gull with which they evidently scemed familiar, and one

" Professor Newton informs me ** that the American form of this bird
+ has been of late regarded as distinct inder the name of L. Smithsonianus.”
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which I think will prove to be this species.™  As the species of
some of the Laride in immature plumage are not easily deter-
mined, even by naturalists, there is room to doubt the testimony
of fishermen, as well as my own, as to the identity of C. Philadel-
phia with the provincial name ¢ tickler;” at the sametime I think
it would be negligent on my part not to mention the evidence in
favor of its occurrence on the cvast of Newfoundland. DBecause
so eclebrated an ornithologist as Audubon did not see it, there is
no reason why another person may not.

Kittivake Gull, Rissa tridactylus (Linn,) — Tolerably com-
mon, especially in its periodical migrations. 1 did not hear of any
breeding station on the island.

Tvory Gull, Pagophila churnea (Gmelin.)—A very rare period-
ical migrant on the N. W. coast of Newfoundland. Two were ob-
tained at Parson’s Pond in January 1867, and another in January
1868 ; they were brought to me for identifieation, being unknown
to the settler who shot them, and who, strange to say, killed all
the three specimens.  Ihey were shot during a gale from the S. E.,
so that they must have flown across the island, which is narrow at
this part, and not more than fifty miles from water to water.

Sabings Cull ov Fori-tailed Gull, Xema Sabinii (Sabine).—
A periodical visitor, but not commmon at Cow Head.

Casplan Tern, Sterna caspla, Pullus.—A. tolerably common
summer migrant, and breeds on many of the islands along the
coast: L obtained eggs in the Bay of St. Paul.  The settlers call
it the “ mackerel bird.”

Wilson's Tern, S. Wilsoni, Bonap.—The most abundant species
on that part of the coast which I visited. Itarrives early in June,
congregating and breeding on the coast islands as well as the main-
land.

Aretic Zern, S, wacruva, Nuwman.—Rare at Cow Head ;
otherwise T confused it with the preceding species, Both are
called ¢ steerings™ by the settler—a name which their cry sug-
gests.  Some few small islands round the coasts of Newfoundland
have been named ¢ Steering ” Islands from the number of terns
which breed on them, although the name suggest a nautical
derivation.

* fPhere is certainly a possibility that the American Black headed
Gull (Chroicoceplnlus atricilla) goes farther north than Massachusetts,
and visits the coasts of Newfoundland; perbaps in company with C,
Philadelphia. .
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Least Tern, 8. frenata, Gambel.—Apparently very rave. I
only examined one specimen, which was shot about the 10th of
September, 1867.  This bird was probably blown across to New-
foundland by N.W. gales, which often prevail at that season,

SULID.E,

Common Gannet, Sula bassana (Linn.)—A very common
summer migrant and constant attendant on the large shoals of
mackarel and herring, which are migratory in spring and fall, the
seasons of which are indicated to the settlers by gannets and gulls,

PraLacrocoraciD.E—Ti1E CORMORANTS.

Common Cormorant, Graculus cubo (Linn.