The Institute has attempted to obtain the best original
copy available for filming. Features of this copy which

Technical and Bibliographic Notes / Notes techniques et bibliographiques

may be bibliographically unique, which may alter any
of the images in the reproduction, or which may
significantly change the usual mathod of filming, are
checked below.

S

S

This item is filmed at the reduction ratio checked below/
Ce document est filmeé au taux de réduction indiqué ci-dessous.

10X

Coloured covers/
Ccuverture de couleur

Covers damaged/
Couverture endommagée

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

Cover title missing/
Le titre de couverture mangue

Coloured maps/
Cartes géographigues 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/
Relié avec d'autres dosuments

Tight binding may cause shadows or distortion
along interior margin/

La reliure serrée peut causer de 'cmiwe cu 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/
Il se peut que certaines pages blanches ajoutées

lors d'une restauration apparaissent dans {e texte,

mais, lorsque cela était possible, ces pages n'ont
pas été filmées.

Additional comments:/
Commentaires supplémentaires:

14X 18X

L’Institut a microfilmé le meilleur exemplaire qu‘il
lui a été possible de se procurer. Les détails de cet

exemplaire qui sont peut-8tre uniques du point de vue

bibliogiaphique, qui peuvent modifier une image
reproduite, ou qui peuvent exiger une modification
dans fa méthode normale de filmags 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 I'impression

Continuous pagination/
Pagination continue

Includes index(es)/

Comprend un (des) index

Title on header taken from:/
L e titre de I'en-t8te provient:

D Title page of issue/
Page de titre de la livraison

[

' l Caption of issue/
‘ Titre de départ de la livraison

| Masthead/

2X

| Générique (périodiques) de 1a tivraison

26X 30X

12X 16X

24X 28X

32X




THE

CANADIAN NATURALIST.

SECOND SERIES.

e 4 & e

ON THE EXTRACTION OF COPPER FROM ITS ORES
IN THE HUMID WAY.

By TrOMAS MACFARLANE.
Part I1.—Being a continuation from page 231.

In adverting to the best method of putting this process in prac-
tise, it may be well first to take into consideration the best means
of reducing the ore to powder. With such an ore as that of the
Capel mine, it will probably be found, that, after it has passed
through the operation of coarse spalling (by which it is reduced to
pieces of about six inches in diameter), it cannot be further concen-
trated by fine spalling and picking, without the loss of much of the
copper contained in the ore. (The waste from the fine spalling
operatinn at Capel mine contained 3.4 per cent copper.) Accord-
ing to experience gained at the Acton mine, lime-rock after coarse
spalling, can be reduced to pieces of 6% inches in diameter (mixed
with much smaller picces and dust) for 10 cents per ton of
2000 lbs., by means of Blake's stone breaker, that machine
reducing sixty tons of such rock in ten hours. The only crusher
which can at all compare with Blake’s is that patented by J. J.
Storer and J. D. Whelpley of Boston, which breaks the rock so as
to go through holes of from three-fourths to one inch square ; but it
must be broken to a size of from three to four inches in diameter
before it is introduced into the crusher. It may thercefore reasonably
be compared with Blake’s. According to the inventors, Whelpley

and Storer’s crusher will break up eight tons of ordinary quartz
Vou. 11, Q No. 4.
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per hour. The cost of feeding and attending the mill, and removing
the product, together with expenses of engine and fuel, would prob-
ably amount to $6.50 per day, or 8} cents per ton.  The cost of
Whelpley and Storer’s machine is somewhat more than that of

Blake’s, and while nine horse-power only is required for the lat-
ter, fifteen is said to be necessary for the former. With these
data it may therefore be safe to estimate that the preliminary crush-
ing of the ore would cost 10 cts. per ton. The crushing by means
of ordinary rollers is here left out of consideration, as the ore must
be very much reduced in size (to two inches in diameter and less)
before it is possible to treat it by means of rollers.

In reducing the ore to a finer powder thanis possible by means
of any crusher, the choice lies between millstones, stamps, and
‘Whelpley and Storer’s pulveriser. The operation of pulverising by
means of the first named is too expensive ; and wet stamps, although
they do it cheaper, have this disadvantage that the drying of the
fine powder and the subsequent erushing of such parts of it as
might cake together would increase the cost materially. By far
the best pulveriser is undoubtedly that of Whelpley and Stoxer,
which with twelve horse-power reduces to a state of fine dust
from 1500 to 2000 1bs. of ordinary quartz or other stone per hour.
Assuming that this machine were driven by the same engine
which works the crusher, the cost of pulverising ecould not exceed
20 cents per ton.

The pulverised ore, after having been mixed with the salt and
iron oxide, is next caleined ; and it would scem quite practicable to
effect this caleination in a semi-reverberatory furnace, the hearth
of which would consist of cast-iron plates heated by the flame
from a furnace passing through flues heneath. The smoke, ete.,
from the fire would be kept altogether, distinet from the gases
evolved by the ore and other ingredients during the caleination.
Sinee diligent stirring is rather injurious than otherwise, it fol-
lows that no great amount of labor is necessary; and since the
temperature is to be kept as low as possible, it is also evident that
the expenditure of fuel will be inconsiderable. It is therefore
probably a reasonable estimate that $1 per ton would cover the
expense of caleination.

+  The gases eyolved during this operation are sulphurous acid
and chlorine in very nearly the proportions of their equivalents.
Partly to create a draft though the furnace and partly in order to
utilise these gases, it would be well to put into connection with
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the furnace a spray-wheel and chamber such as deseribed by Whelp-
ley and Storer as being attached to their pulveriser. In contact
with the water, these gases would farm dilutesulphuric and hydro-
chlorio acids, the further treatment and separation of which would
be matters of comparative ease.

The best method of treating the solution obtained by lixiviat.
ing the calcined product would probably be simply to acidify the
solution slightly, and precipitate while warm with metallic iron,
The resulting copper would, after washing, be almost chemically
pure; and in all likelihood, by compressing it into cakes and fusing
it in erucibles, a pure product might be obtained. The residual
solution after the precipitation would, on evaporation, yield large
quantities of sulphate of soda. The cost of the manipulation
connected with the lixiviation, ete., would probably not be less
than $1.50 per ton; and if we inciude the production of the
sulphate of soda, it would probakly be raised to $2.50 per ton.

Although it is altogether impossible to give any reliable
estimates with regard to be cost of a process which has not been
tried on a large seale, yet it may be as well to attempt 2 caleula-
tion as to the cost and proceeds of this method of extraction, in
ovder to ascertain as to whether it is economically feasible. The
expenditure on the operation might be estimated as follows:

One ton of 7 per cent ore (52.25 per unit on 63} per cent).S514 62
Crushing, coivieieiinnreeriineneinvieietsnscaneees 010

PulveriSing.ees soeveevevereeraniannonnes PP 0 20
Caleiningeeeeeeenevretrosiereraressnonsnasieasssss 100
Lixiviating, &c.evveers Ceeesenann eesreciuee treeenes 250
Refining the precipitated copper to ingot.c.. vevecesss 2 00
Concentrating the sulphuric and muriatic acids....... 3 00

500 1bS. SAlt.eesvusarannernereiacaneranaaasas 200

130 10S. IM0R ecrcacrracenscsasensrsescnanses 6 00

—

: $31.42
The following sums might be realized for the various products:

130 1bs. ingot copper (supposing 6 per cent only to be ob-
tained from 7 per centore), at 22 cents.......ei00 s $26 40
979 1bs. dry sulphate of soda (supposing only one third of
the sulphur to be recoverable in this form),at 1 cent per
1b.(6s. sterling is its value in England)......... ceee 979
660 1bs. sulphuric acid (supposing another third to be re-
coverable in this form), at 2 cent. per 1b. (1 penny per
1b. being its value in England) cvvevnrerveeenniene. 13 20
1188 1bs. muriatic acid, at2 cents.ciecercverasrecnreeses 5 94

—

$55 33
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According to these figures, a profit of $23.91 might be made on
every ton of the ore treated. There may of course be many errors
in these estimates, but they waould seem at least to justify a consid-
erable expenditure in order to aseertain whether the process can
be worked on the manufacturing scale with success and profit.

Acton Vale, C. E., 16th June 1865.

SYNOPSIS OF THE FISHES OF THE GULT OF ST.
LAWRENCE AND BAY OF FUNDY.

By Pror. TeEODORE Girn, M.A.

The interest that has for some time been manifested in the
fishes and fisheries of the Gulf of St. Lawrence and Bay of
Fundy, and the absence of facilities for the ready identification of
some of the species, appear to render desirable the publication,
in a brief and connected form, of the views respecting the nomen-
clature and affinities of the species, resulting from our present
knowledge of the class. This is the more desirable, as some of the
observations hitherto made—on acecount of the difficulty ex-
perienced in identifying the species—have not that full value to
which the conscientious care with which they have been made
should entitle them. The present enumeration is based on the
observations of Messrs Richardson, H. R. Storer, Dawson, Joncs,
Perley, Fortin, and Bell, verified in most cases by an examination
of specimens either from the district referred to, or from closely
.contiguous portions of the same faunal region.

In the enumeration of the species, I have essentially followed
the order adopted in the ¢ Catalogue of the Fishes of the Eastern
Coast of North America,” modified however in some important
respects by subsequent studies. Still further departures should
be made,—but I defer such changes till the publication of a more
extensive work on which I am now engaged. The analytical
tables, artificial as such are, will, it is hoped, prove useful in
assisting in the progressive identification of unkaown forms, as
well as in conveying information concerning the technical or
natural characters of the groups, and in many cases their relations
1o cach other. How difficult the compilation of such tables is
can be readily appreciated by experienced ichthyologists who will
examine any of those hitherto published. I may not therefore
possibly hope that the present attempt should be exempt from
many defects: only the more obvious superficial characters of
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families peculiar to the types here noticed, but not to all belonging
to them, have in several cases been employed. % In conclusion, it
neced qnly be stated that the nomenclature here adopted is in every
case in most strict conformity with the rules proposed by the Brit-
ish Association, founded on the teachings of the great Swedish re-
former, and subsequently endorsed by the American Association.™
We may regret that rules so truly founded on good sense should
have been so frequently infringed in previous enumerations of our
fishes, and that the consequent innovations should have been ad-
mitted unchallenged by so many responsible naturalists,. Many of
these corrections, so long deferred, have only been very recently
made, and such are adopted in the following enumeration. It is
to be hoped, as it is believed, that the time has passed when ob-
vious infractions of wholesome rules of nomenelaiure should not
only be committed with impunity, but even sustained by others.

Those speeies which have not been found in the gulf or bay,
but in closely contiguous waters, or at places beyond both extrem-
ities of the arca indicated, are pointed out by an asterisk (¥)
placed before the name: when the name or specific rank is
doubtful, an asterisk is generally placed after it.

SuB-cLassEs or FISHEs.
I. Branchiwe free at their distal margins.
A. Optic nerves decussating.  Arterial bulb normally with
two opposite valves at its origin.  (Skeleton more or less

completely ossified.) TELEOSTEIL
B. Optienerves not decussating.  Arterial bulb with several
rows of valves. (Skeleton variable.) (GANOIDEI.

IT. Branchie attached. (Skeleton always cartilaginous.)

A. Optic nerves not decussating. Arterial bulb with several
rows of valves. Ventral fins always present, abdominal,
provided in the males with peculiar sexual appendages.
Copula gaudent. ELASMOBRANCHIA.

B. Optic nerves decussating. Heart without muscular tunic,
but with two opposite valves. Ventral fins entirely absent.
(Body serpentiform, without pectorals or ventrals.)

MARSIPOBRANCHIA.

* In order not to be nisunderstood, I may state that, like most others,
I have not hitherto followed § 2 of the British rales limiting priority to
the twelfth edition of the Systemae Nature ; but at the same time I believe
what if the tenth edition were substituted for the twelfth, adherence to
that rule might not be unadvisable, No cause for the infraction of the
rule occurs in the present article.
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TELEOSTEI.
Order TELEOCEPHALL
Sub-order ACANTHOPTERYGIIL.
PERCIDA Gitr,
PerciNE (Bon.) Gill.
Anal fin with two spines. Vertebrae in inoreased numbers
10+ | 14 +y).
Genus Perca Linn.
Teeth villiform. Dorsal fins distinet. D. xili—xv. i—ii
13-14. A, ii. 6-9.
Perca flavescens Mitch. Yellow perch ; Perch. (Perley.)
Perca flavescens, Storer, Mem. Am. Ac. v, 52, pl. ij, fig. 1.
Lasracinzg Gill,
Anal fin with three spines. Vertebree generally in normal num-
ber (1011 | 14 —15).
The genera Roccus and Morone differ even more decidedly in
anatomical than xternal characters.
Genus Roccus Gill ex Mitch.
Tongue with eeth at middle. Dorsal fins almost distinet.
D.ix. i, 12-14. A.iii. 10 -13,
Roccus lineatus Gill.  Striped bass. (Perley.)
Labrax lineatus, (C.), Storer, Mem. Am. Ac. v, 54, pl. i, fig. 4.
Genus Morone Gill ex Mitch.
Tongue with no teeth in middle. Dorsal fins connected at base,
D.ix. i 12-14, A.idil, 7-11.
Morone Americana Gill. White perch. (Perley.)
Labrax rufus, Storer, Mem. Am. Ac. v, 57, pl. i, fig. 1.
CENTRARCHIDAE GiLL.
Leroymva Gill.

Soft parts of dorsal and anal fins equal and opposite to each
other.
Genus Pomotis (Raf.) Gill.

" D. x 10-12. A.iii. 10-12. Pharyngeal bones closely contiguous.
with paved teeth.
Pomotis aureus Gill ex Walb. Sun-fish. (Perley.)

Pomotis vulgaris, Storer, Mem. Am. Ac, v, 60, pl. iii, fig. 1.
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LABRID.E (Cuv.) BLER.
Lasrive (Bon.) Gihr,
D. wiii —xiii +%.  Teeth conical. Lateral line continuous,
not abruptly decurved behind.
Genus Tautoga (Mitch.) Gthr.
Opercles naked. Teeth in two rows. D. xvil.—10. A. iii
7-8.
Tautoga onitis Gthr. ex Linn. Black-fish. (Perley.)

Tautoga Americana, Storer, Mem. Am. Ac. v, 276, pl. xx, fig. 2.
Genus Tautogolubrus Gthr.
Opercles (including interopercle) scaly. Teeth in a kand. D.
xvii —xix, 9-11. A i, 8-9.
Tautogolabrus adspersus Gill ex Walb.  Cunner.  (Perley.)
Ctenolabrus coeruleus, Stover, Mem. Am. Ac. v, 274, pl. xx, fig, 1.
SCIAENIDE (Cuv.) Grur.
Orc-rrHiNE Gill
Body fusiform. Lower jaw projecting. Vertebra about 14 +10.
Genus Cynoscion Gill.
Cynoscion regalis Gill ex Schn.  Wealk-fish.
Otolithus regalis, Storer, Mem. Am. Ac. v, 122, pl. ix, fig. 1.
POMATOMIDAE GiLL.
PoyaToMing Gill.
Teeth compressed. Anal fin moderate.
Genus Pomatomus Lac.
Pomatomus saltatriz Gill ex Linn. Blue-fish.
Temnodon saltator, Storer, Mem. Am. Ac.
SCOMBRIDAE (Cuv.) GiLn.
ScouBriNE (Bon.) Gill.
Dorsal fins distant. Tail with cutaneous keels.
Genus Scomber (L.) Cuv.
Body slender, with no enlarged scales in front. Finlets 5 —6.

Scomber grex Mitch., 1814. Mackerel.
Scomber vernalis, Stover, Mem. Am. Ac. v, 132, pl. xi, fig. 2.

Orcyning Gill.
Dorsal fins generally approximated. Tail with cutaneous keels.
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Genus Orcynus (Cuv.) Gill.
Lateral line simple. Vomer and palatines as well as jaws, with
small teeth. D. xii- xv.
Orcynus secundo-dorselis Gill ex Storer. Horsc-mackerel;
Albicore. (Perley.)

Thynnus secundo-dorsalis, Storer, Mem. Am. Ac. v, 143, pl. xii.

XiPHIID.A Bon.
Xipnanz (Bon.) Gill.
Ventral fins obsolete.
Genus Xiphias (L.) Cuv.

Tail with a single cutancous keel. Dorsal fin in young, entire
behind; in adult, with the greater portion of the spinous part
obsolete.

Xiphias gladius Linn.T  Sword-fish. (Perley.)
Xiphias gladius, Storer, Mem. Am. Ac. v, 149, pl. xiii, fig. 2.

GASTEROSTEID.E Box.
GasTEROSTEINE (Bon.) Brevoort.
Body more or less fusiform. Head conic or sub-conic.

Genus Gusterosteus (L) Brev.

Body stout, fusiform. Free dorsal spines 2 — 3.
Gasterosteus biaculeatus (Shaw) Mit*  Stickleback. (Perley.)
The species of this genus require a thorough re-examination.

Genus Pygosteus Brevoort.
Body elongated, sub-fusiform. Frec dorsal spines 6 — 10.
Pygosteus occidentalis Brev. ex Cv.*
Pygosteus Deleayi Brev. ex Ag¥
These species likewise require confirmation.

SCORPZENIDAE (Sw.) G:LL.

ScorrzNiNE (Bon.) Gill.

D. xi—xv. Spinous and soft dorsals connected.

1 On the point of sending this for publication, I reccived from Mr.
Jones of Halifax, a figure of two caudal vertebra of this species
obtained while dredging in the barbor of Halifax.



1865.] QILL—TFISHES OF THE BAY OF FUNDY. 251

Genus Sebastes Cuv.
D. xiv+1i. 18.—-15. A.iii. 6 —8. Vertebiw in increased num-
ber. (e. 12+19).

Sebastes norvegicus Cuv.*

Sebastes norvegicus, Cuv, et Val., Nat. Hist. des Pois., iv, 327,
pl. 87,

Sebastes viviparus Kroyer. Rose-fish; Red sea-perch; Snap-
per. (Perley.)

Scbastes norvegicus, Storer, Mem. Am. Ac. v, 86, pL. vii, fig. 1.

HEMIPTRIPTERINA GiLk.
D.xv+y. Spinous and soft dorsals separated.

HeyirripTeros Cuv.

Hemitripterus Acadianus Stover ex Walb,
Hemitripterus Acadianus, Storer, Mem. Am, Ac. v, 83, pl. vii, fig. 4.

COTTIDAE (Rich.) Gint.

Corrmnve (Bon.) Gill.
Head large. First dorsal moderate, generally oblong, mostly
behind head.
Genus Cottus Linn.
Branchial membrane partly free below. D.viii—x| 13-17.
Teeth on vomer.
Cottus greenlandicus Cuv. Sculpin; Bull-head. (Perley.)
Acanthocottus variabilis, Storer, Mem. Am. Ac. v, 74, pl. iv, fig. 1.
Pre-opercular spines 3 ; the upper not extending as far as the
opercular.
Cottus Labradoricus Gthr. ex Grd.
Acanthocottus Labradoricus, Grd., Boston Journ. Nat. Hist.
Pre-opercular spines 4; the upper not extending as far as the
opercular.
Cottus octodecim-spinosus Mitch. Sculpin; Bull-head. (Perley.)
Acanthocottus Virginianus, Storer, Mem. Am. Ac.v, 76, pl. iv, fig. 2.
Pre-opercular spines 3; the upper ewtending beyond the oper-
cular one.
Genus Gymaacanthus Sw.

Branchial membrane free below around margin, Vomerine
teeth, none. D.ix-x|13-16.

Gymnacanthus patris Gill ex Storer.
Acanthocottus patris, Storer, Boston Journ. Nat. Hist. vi, 250,
pl. 7, fig. 2.
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AGONIDAE (Sw.)
AnorraconiNg Gill.

Spinous dorsal fin obsolete.
Genus Aspidophoroides Lac.
Teeth on jaws only.
Aspidophoroides monopterygius Storer, 1839,
Aspidophorus monopterygius, Storer, Mem. Am. Ac. v, 80, pl. 8,
fig. 1 (extremely bad).
TRIGLIDZE (Bon.) BLkr.
DacryrnopTeRINE Gill,

Pectoral fins in adult excessively large, divided into an upper
small and a lower larger part, and with no inferior thickened free
rays.

Genus Dactylopterus Lac.

Ductylopterus volitans Lac.

Dactylopterus volitans, Storer, Mem. Am. Ac. v, pl. vi, fig. 5, 6.
XIPHIDIONTID.Af Giir.

Body compressed and ribbon-shaped. Dorsal fin nearly uniform,

entirely composed of robust spines.

Genus Mureenotdes Lac.
Branchiostegal membrane free below.  Anal fin with two simple
spines.
Mureenoides ingens Gill.*
Gunnellus ingens, Storer, Boston Journ. Nat. Hist. vii.

Murcenoides mucronatus Gill.
Gunnellus mucronatus, Storer, Mem. Am. 4c. v, 260, pl. xvii, fig. 2.
ANARRHICADIDE GILL.
Genus Anarrhiicas Linn.
Body robust. Caudal conves free from the dorsal and anal.

Anarrhicas vomerinus Ag*  Wolffish; Sea-wolf. (Perley.)
Anarrhicas vomerinug, Storer, Mem. Am. Ac. v, 265, pl. 13, fig. 1.

1 The much elongated, ribbon-shaped body, form of hezd, structure of
dorsal and pectoral fins, &c., appear to indicate that the centronotoid
blennioids represent a true family.
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STICHEIDAE Gir,
Genus Leptoblennius Gill.

Body very slender, with no lateral line. Tceth only on jaws.
* Leptoblennius serpentinus Gill.
Blenunius serpentinus, Storer, Mem. Am. Ac. v, 257, pl. 17, fig. 1

(poor).
Genus Eumesogrammus Gill. A
Body moderately clongated, with the lateral line divided into a
superior and larger median branches.

Eumesogrammus sub-bifurcatus Gill.
Pholis sub-bifurcatus, Storer, Mem. Am. Ac, v, 258.

CRYPTACANTHIDAE GitL.
Genus Cryptacanthudes Storer.

Cryptacanthodes maculutus Storer.
Cryptacanthodes maculatus, Storer, Mem. Am, Ac. v, 82, pl. viii, f. 6.
Body and fins ruddy, with dark spots.

Cryptacanthodes inornatus Gill.f Ghost-fish.
Cryptacanthodes inornatus, Gill Proc. Ac. Nat. Sc. Phila., 1863, 332.
Body and fins whitish, immaculate.

CYCLOPTERIDZE (Bon.)
CycrorreriNE (Bon.) Gill.
Body contracted. Dorsal fins, two, the first spinous.
Genus Cyclopterus Linn,

Plates in one dorsal, and on each side in two lateral and one
abdominal rows. First dorsal very small.
Cyclopterus tumpus Linn.
Lumpus anglorum, Storer, Mem. Am. Ac. viii, 402, pl. 32, fig. 2.

LIPARIDIN.E GItn.
Body clongated. Dorsal single, eutire.

Genus Liparis (Art.)

Teeth triscuspid. Ventral disk below posterior half of head.
Liparis —-—.
Liparis vulgaris, Fortin in Rep. Com. Crown Lands, Canada,
1863, p. 161.

t C.1inornalus hus been signalized from Halifax by Mr. Jones, since the
transmission of this article for publication, under the name of C. macula-
tus, (this Journal, p. 129, April, 1865).
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SUB-ORDER PEDICULATI.

I. Branchial apertures below, in or behind the inferior axillee of
the pectoral fins. Lower jaw projecting. Loruip.z.
I1. Branchial apertures above in the axille of the pectoral fins,
Mouth subterminal or inferior, the lower jaw being received
within the upper. MALTUEIDE.

LOPHIIDAE (Raf.) (i1,
Genus Lophius (Linn.) Cuv.
Lophius Americanus Val.
Lophius Americanus, Storer, Mem. Am. Ac. v, 266, pl. xviii, fig. 2.
MALTHEIDAE (Bukr.) Giir.
MavtrENE Gill.
Disk heart-shaped, produced at the snout ; body robust.
Genus Multhe Cuv.
* Malthe cubifrons Rich.
Malthe cubifrons, Rich., Fauna Bor. Am., Fishes, 103 (pl. 96).
SUBORDER JUGULARES.
I. Branchial apertures very large, continuous, the membrane
cleft far forwards. GADIDE.
GADID.E (Cuv.)
MerLUcnNE (Sw.) Gill.
Dorsal fins two ; first well developed ; second, as well as anal,
emarginated behind middle.
Genus Merlucius Raf.
Merlucius bilinearis Gill ex Miteh. Silver-hake of Grand Ha-
ven; Whiting of St. Johns. (Perley.)
Merlucius albidus, Storer, Mem. Am. Ac. vi, 363, pl. 28, fig. 2.
GapiNze (Bon) Gill,
Dorsal fins three ; anal two.

Genus Pollachius (Nilss.)
Mouth moderate, lower jaw longer, with barbel obsolete or
rudimentary.
Pollachius carbonarius Bon.* Pollock ; Sea-salmon. (Perley.)
Merlangus purpureus, Storer, Mem. Awm. Ac. vi, 358, pl. 28, fig. 3.
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Genus Gadus (Lion.) Bon.

Mouth large. Lateral line white, Anus under second dorsal
fin, Size large.
Gadus morrhua Linn,

Gadus arenosus (Miteh.)t Cod or Cod-fish.
Morrhua Americana, Storer, Mem. Am. Ac. vi, 343, pl. 2%, fig. 4.
Genus Microgadus (Gill).

Mouth large. Anus under first dorsal fin. Size small.{
Microgadus temcodus (Walb.) Tomcod ; Frost-fish. (Perley.)
Morrhua pruinosa, Storer, Mem. Am. Ac. vi, 357, pL. 27, fig. 5.

Genus Melanogrammus Gill.
Mouth rather small. Tateral line black.
Melanogrammus eeglifinus Gill ex Linn. Haddock. (Perley.)

Morrhua ®glifinus, Storer, Mem. Am. Ac. vi, 355, pl. 28, fig. 1.

Pryvoemve (Sw.) Gill.

Dorsals two ; anal one; Ventrals with styliform bases, generally
forked.
Genus Phycis (Raf.)

Caudal convex behind.
Phycis chuss GQill ex Walb. Ling; American-hake. (Perley.)
Phyecis filamentosus, Storer, Mem. Am. Ac. vi, 367, pl. 29, fig. 4.

Secales inabout 110 transverse rows. Mouth blotched with dark
purple inside.

Phycis tenuis Gilk:
Phycis Americanus, Storer, Mem. Am. Ac. vi, 365, pl. 29, fig. 3.
Scales in 135—140 transverse rows. Mouth minutely punctu-
lated with black within.
Genus Urophycis Gill.
Caudal emarginated behind.
Urophycis regius Gill.

Gadus (Phycis) punctatus, Rich. F. B. A. III, Fish p. 253, (wood-
cut).

1 Probably not distinct from G. morrhua.

T Gadus and Microgadus are trenchantly distinguished by important
anatomical characters, for a knowledge of which reference is made to
the Proc. Ac, Nat. S¢. Phila. 1865, p. 69.
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Lotz Gill.
Dorsals two; posterior as well as anal entire.

Genus Lota Cuv.
Anterior dorsal much behind seapular region. Teeth not
enlarged.
Lota lacustris Gill ex Walb, TFresh-water cusk. (Perley.)

CintaTinz Gill.
Dorsals two; anterior fringed, with a longer ray in front.

Genus Rhinonemus Gill.
Head depressed behind, snout with cirrus.
Rhinonemus caudacute Gill ex Stover. (Bell.)
Motella caundacuta, Storer, Mem. Am. Ac. vi, p. 361, pl. 29, fig. 1.
Genus Ciliata Coch.
Head and body compressed, silvery.
* (iliata argentata Gill ex Reinh.

BrosMINE Sw.
Dorsal single.

Genus Brosmius Cuv.
Brosmius Americanus Gill.
Brosmius flavescens, Storer, Mem. Am. Ac.
Lovwer jaw shorter, with an undivided barbel.

Brosmius flavescens Lies
Lower jaw longer, with a forked barbel.

SUB-ORDER HETEROSOMATA.
PLECRONECTID.ZE.

PrruroNEcTINZE, Gill.

Mouth small, the supramaxillary ending before or under front of
eye.
¢ Genus Pseudopleuroncctes Blkr.

Body with imbricated ctenoid scales, Teeth fized, incisorial.
Lateral line not arched in front.

Pseudopleuroncctes Americanus Gill ex Walb. Common floun-

- der. (Perley.)

Platessa plana, Storer, Mem. Am. Ac. viii, 389, pl. 30, fig. 2.
Platessa pusilla, Dek. (young).f

t Platessa pusilla DeKay = Pscudopl, Americanus, young.
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Genus Limanda Gottsche.
Body with rough imbricated scales. Teeth fized, incisorial.
Lateral line arched in front.
Limanda rostrata Gill. TFluke or common dab. (Perley.)
Platessa rostrata, Storer, Boston Jour. Nat. Hist., vi, pl. 8, fig. 2
Hirroavossing Gill.
Mouth large. Ventrals luteral.

Genus Hippoglossoides Gottsche.
Body thick. Scales ctenoid; caudal entire.
* Hippoglossoides platessoides Gill ex Fab.
Hippoglossoides platessoides, Gill, Proc. Ac. Nat. Soc. 1864.
Genus Pomatopsetta Gill.
Body thin. Scales mostly eycloid, caudal entire.
Pomatopsetta dentata Gill.
Platessa dentata, Storer, Mem. Am. Ac. viii, 391, pl. 30, fig. 3.
Genus Hippoglossus Cuv.
Body robust, with minute smooth scales, caudal fin emarginated.

Hippaglossus Americanus Gill. Halibut. (Perley.)
Hippoglossus valgaris, Storer, Mem. Am. Ac. viii, pl.

SUB-ORDER ABDOMINALES.
Famwies.
1. Head plane above and behind. Pectorals inserted rather high
on the sides.
a. Body elongated, with the back and abdomen parallel.
Lateral line distinct, very low.  SCOMBERESOCID.E.
B. Body oblong, subfusiform or oval, with no lateral line.
Head flat above, with large scales. PokciLIiDE,
II. Head more or less convex transversely above. Pectoralsinserted
very low on sides.
a. Dorsal fin more or less in advance of anal.
* Adipose dorsal finlet present behind. A lateral line.
SALMONIDE.
* % Adipose dorsal finlet none. No lateral line.

Crurema.
B. Dorsal and anal fins opposite, far behind.

* Head with oblong conical depressed snout.
Esocipz.
* % Head rounded in front, with oblique tympanic and
opercular apparatus, and an enormous mouth.

STOMIATIDAE.
Vor. II. . R No. 4.
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SCOMBERESOCID.E Box.
. ScoMBErESOCINE Gill.
Body compressed; jaws both produced, slender; dorsal and
anal posterior rays developed as separate finlets.
Genus Scomberesox Lae.

Scomberesox scutellatus Les.
Scomberesox scutellatus, Storer, Mem." Am. Ac. vi, 315, pl. 24,
fig. 4.
BeroNing Bon. -
Body little compressed ; jaws both produced, strong and with
well-developed teeth ; doxsal and anal simple behind.
Genus Belone Cuv.

Belone longirostris Gill ex Mitch.
Belone truncata, Storer, Mem. Am. Ac. vi, 314, pl. 24, fig. 3.

POECILIIDAZ Box.
HypraRGYRINE Gill.
Teeth acute. Dorsal and anal, generally subequal and opposite,
Genus Hydrargyra Lac.
Branchiostegal rays six.
Hydrargyra majalis Val. ex Walb, Mammy-chub. (Perley.)
Hydrargyra flavula, Storer, Mem. Am. Ac. v, pl. 23, fig. 5 (male,

with 12 ~ 15 vertical bands), and 6 (female with 2 ~3 longitu-
dinal lines).

Genus Fundulus Lac.
Branchiostegal rays five.

Fundulus pisculentus Val. Big killy-fish; Minnow. (Fortin.)
Fundulus pisculentus, Storer, Mem. Am. Ac. v, 294, pl. 23, fig. 3
(male, with vertical light bands), and fig. 4 (female, uniform).

SALMONIDZE Cuv.
SarMoNINZE Bon.
Tecth acute. Stomach not ceeal; pylorie ceeca numerous.
Genus Salmo (Linn.)
Body spotted in adults. Mouth large, with well-developed teeth.
Salmo salar Linn.
Salmo salar, Storer, Mem. Am. Ac. vi, 320, pl. 25, fig. 2.
Salmo scbago Grd. Togue. (Perley.)
Salmo sebago, Grd., Proc. Acad. Nat. Sc., Phila., 1833.

Salmo fontinalis Mitchell. Brook Trout. (Perley.)
Salme fontinalis, Storer, Mem. Am. Ac. vi, 322, pl. 26, fig. 3.
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Genus Coregonus (Art.) Ag.
Body never spotted. Mouth small, toothless, with the lower
jaw s}mrter.
Coregonus ——.  Gizzard-fish. (Perley.)

Coregonus albus, Perley, Report on Sea and River Fishes of New
Brunswick, p. 204.

ARGENTININZE (Bon.) Gill.

Teeth acute. Stomach ceecal, and at the pyloric extremity
provided with few coeca.

Genus Osmerus (Art.)
Sexes scarcely distinguishable externally. Seales in both regu-
larly imbricated. Pectorals and ventrals moderate (P. 10-12).
Osmerus mordaz: Gill ex Miteh. Smelt. (Perley.)
Osmerus viridescens, Storer, Mem. Am. Ac. vi.

Genus Mallotus Cuv.

Sexes very dissimilar : scales of the male villose or pointed in a
lateral band ; pectorals and ventrals very large and overlapping one
another ; scales of the female as in Osmerus. (P. 18 - 20.)

Mallotus villosus Cuv. Capelin. (Perley.)
Salmo (Mallotus) villosus, Rich. F. B. A,, iii, Fishes, p. 187.

CLUPEIDE (Cuv.)

CrureiNz (Bon.)

Body much compressed, fusiform. Head conie, with oral cleft
longtitudinal and the lower jaw projecting.

Genus Clupea (Linn.)
Scales simple. Upper jaw little emarginated at symphysis.
Mouth well toothed.
Clupea elongata Les.
Clupea elongata, Storer, Mem, Am. Ac. vi, 330, pl. 26, fig. 1.
Genus Alosa Cuv.
Scales simple. Pre-opercular with a very short horizontal pro-

cess; cheeks very high. Upper jaw deeply notched at symphysis.
Mouth toothless, or with supramaxillars only toothed.

Alosa tyrannus Gill ex Lat.
Alosa praestablis, Storer, Mem. Am. Ac. vi, 332, pl 26, fig 2.
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Genus Pomolobus (Raf.) Gill.

Scales simple. * Pre-operculun with an oblong horizontal process ;
checks longer than high. Upper jaw notched at symphysis. Roof
of mouth edentulous.

Pomolobus pseudo-harengus Gill ex Wilson.  Alewife; Gaspe-
reau. (Perley.)

Alosa cyanonoton, Storer, Mem. Am. Ac. vi, 339, pl. 27, fig. 1.
Alosa tyrannus, Storer, Mem. Am. Ac. vi, 337, pl. 26, fig. 3.

Genus Brevoortia Gill,
Scales ciliated or pectinated behind !
Brevoortia menhaden Gill ex Mitch.
Alosa menbaden, Storer, Mem. Am. Ac. vi, 336, pl. 26, fig. 4.
ESOCID.E (Cuv.)

Genus Esox Linn,

Esox reticulatus Les. Pike; Pickerel. (Fortin.)
Esox reticulatus, Storer, M2m. Am, Ac. vi, 311, p’. 24, fig. 1.

STOMIATID.ZE GiLL.

Genus Malacosteus Ayres.

Body naked. Gape rectilinear. Opercular bones much reduced.
* Malacosteus niger Ayres.
Malacosteus niger, Ayres, Boston Journ. Nat. Hist.

SUB-ORDER EVENTOGNATHI Givt.
1. Lower pharyngeal bones with 1-3 rows of teeth, the primary

row containing only 5-7. CYPRINIDE.

2. Lower pharyngeal bones with a row of numerous pectiniform

teeth. CarasTOMIDAE.
CYPRINIDA (Couv.) GiuL.

Genus Stilbius (Dek.) Gill.
Head and body much compressed, silvery. Back much arched.
Lateral line very low.
Stilbius Americonus Gill ex Lac. Shiner; Carp. (Perley.)

Leucosomus Americanus, Storer, Mem. Am. Ac. vi, 283, pl. 21, fig.
2. D.9-10, A, 15-16, P. 15-17, V. 9.
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Genus Hypsilepts Baird.

Head and body thick, the former large and short, with tuber-
cles in the breeding season. Secales higher than long. Lateral
line submedian, little decurved.

Hypsilepts cornutus* Grd. ex Mit. Roach; Red-fin. (Perley.)

Hypsolepis cornutus, Storer, Mem. Am. Ac. vi, 284, pl. 21, fig. 3.
D.8, A.9,P.15 V.8.
Genus Semotilus Raf.

Head and body thick, elongated. Scales quadrate or oblong.
Lateral line submedian, little decurved.

Semotilus pulchellus * Gill. Roach-dace. (Perley.)

Cheilorewus pulchellus, Storer, Mem. Am. Ac. vi, 286, pl. 22, fig. 2.
D. 9-10, A. 9-10, P. 16-1%, V. 8.
Genus Rhinichthys Ag.

Hecad and body thick, elongated. Scales oblong. Lateral line
nearly straight, and generally with a black band extending from
snout to caudal.

Rhinichthys atronasus * Ag. ex Mit. Brook minnow.

Argyreus atronasus, Storer, Mem, Am. Ac. vi, 288, pl. 21, fig. 4.
D. 8, A. 8, P.14-15, V. 8.
CATASTOMID.E GiLL.
Carasrouine (Heek.) Gill.
Dorsal short, above ventrals.
Genus Catastomus (Les.) Ag,

Snout long. Lateral line present, nearly straight. Lips pa-
pillated.

Catastomus Bostoniensis * Les. Sucker.

Catastomus Bostoniensis, Storer, Mem. Am. Ac. vi, 290, pl. 22, fig 3.
D. 14-16, A. 9, P.18, V. 10.

Genus Moxostoma (Raf)) Ag.

Snout short. Lateral line obsolete. Lips plicated.
Moxostoma oblongum Ag. ex Mit. Chub. (Perley.)

Catastomus gibbosus, Storer, Mem. Am. Ac. vi, 291, pl. 22, fig. 4.
D. 15-17, A.9-10, P. 16, V. 10.
ORDER APODES.
ANGUILLID.&E Kaup.

Body with patches of oblong scales diagonally disposed.
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Genus Aaguilla Thunberg.
Anguilln Bostoniensis St. ex Les. Eel. (Perley.)
Angnilla Bostoniensis, Storer, Mem. Am. Ac. viii, 409, pl. 33, fig. 1.
The fish (Leptocephalus gracilis, Storer) regarded by me as
being probably .the larva of the conger, has been found along the
coast of Maine.}
ORDER NEMATOGNATII GiLL.
SILURID.E (Cuv.) Blkr.
BAariNzE.
Genus Amiurus (Raf.) Gill.]

Head depressed, with the supra-oceipital free behind. Adipose
fin well developed; caudal nearly even.

Amiurus Cat-fish. (Perley.)

Species uncertain; not scen by me.

ORDER PLECTOGNATHI.
SUB-ORDER SCLERODERAMI.
BALISTIDZE Cuv.
Bavistinve (Bon.)

First dorsal fin with two or three spines.

Genus Cupriscus Sw.
Postbranchial scales enlarged ; dorsal and anal elevated in front.
Capriscus fuliginosus Gill ex Dekay. '
Balistes fuliginosus, Dekay, N. Y. Fauna, p. 339, pl. 57, fig. 188.
(Nova Scotia. J. M. Jones, Esq., in litt.)
MovacaNTHINE Kaup.
Dorsal spine single.
Genus Stephanolepis Gill.
Scales with a coroniform crest.
Stephanoleptis Mussachuscttensis ¥ Gill ex Storer. (Jones.)

Monacanthus Massachussettensis, Storer, Mem. Am. Ac. viii, 425,
pl. 34, fig. 4.

t The Hnguilla or Isognatha oceanica Dekay is the American Conger.

T As the etymology of the name J4miurus has been variously misunder-
stood, one defiving it from Amie and ovpa, and another from Anu
¢shovel) and ovpa, it will not be superfluous to state that it alludes to the
t1ail entire” (Raf.), and is formed of the privative a and peiovpos (cur-
tailed). The name is a most happy one both in its reference to & marked
generic characterand in its concordance with its derivatives.

It may be here remarked that the Siluroids, Mormyroids, Stervar-
choids, and Gymnotoids, are closely related.
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ORDER LOPIOBRANCHII.
SYNGNATHIDZE (Box.)

SyNaNaTUINE (Bon.)

Head and body much elongated and straight. Males with a
caudal egg-pouch open throughout.

Genus Syngnathus Linn.

Body heptagonal, slender, with the breast-shields rugose, and
the jaws sub-cqual.

Syngunathus Peckianus Storer.  (Duwson.)
Syngnathus Peckianus, Storer, Mem. Awm. Aec. viii, 412, pl. 33, fig. 3.
GANOIDEI
CRDER CHONDROSTEL
StorontD.E (R :h)
Genus Acipenserine (Bon.)

Both pseudobranchix and spiracula developed.
Acipenser oxyrhinchus, Storer, Mem. Am. Ac. viii, 431, pl. 35, fig. 4.

ORDERS OF ELASMOBRANCHI.
Branchial apertures lateral,

SQuaLL
Branchial apertures inferior.

Rarz.
FAMILIES OF SQUALI.
1. Anal fin present.

A. Branchial apertures entirely in front of pectorals. Caudal
nearly lunate, LaMNmE,

AA. Branchial aperture behind above pectoral,

B. Caudal with its upperlobe extremely long. Nictitating
membrane obsolete. ALOPECIDZA.

BB. Caudal with it upper lobe moderately elongate,
Nictitating membrane of eyes present.
GALEORHINIDZ.
II. Anal fin absent.

Dorsals with spines in front.

SPINACIDZE.
Dorsals without spines.

ScyuNIDZE.
LAMNID/ Mull. et Henfe.
Lamyinzg Gill.
Branchial aperture moderate. Teeth well developed.



264 THE CANADIAN NATURALIST. [Aug.

Genus Jsuropsis Gill.

Teeth nail-shaped, long, prismatic and seute.  Dozsal nearly
midways between pectorals and ventrals.

Isuropsis glaucus Gillex M. & H. Porbeagle. (Fortin.)
Lamna punctats, Storer, Dekay.

CerormviNz Gill.
Branchial apertures extremely large. Teeth minute.
" Genus Cetorhinus Blainv.
Cetorhinus mazimus Gray ex Linn. Basking-shark. (Perley.)
Selachu: maximus, Dekay. .
ALOPECID./E Owen.

Genus Alopias Raf.

Alopias vulpes Bon. ex Linn. Thresher-shark. (Perley.)
Carcharias vulpes, Dekay.

GALEORHININIDE Giny.
GaLeorHEINING Gill.
Teeth compressed, trenchant, entire or crenulated.

Genus Scoliodon Mull. & Henle.

Teeth with smooth edges, and with point directed towards the
corners of the mouth,
* Seoliodon terre-novee Gill ex Rich.
Squalis (carcharias) terr-nove, Rich., F. B. A., Fishes, 289,

SPINACIDE (OweN).
Genus Squalus (Linn.) Raf.
Teeth of jaws similar, subquadrate, with a nearly horizontal
cutting-edge.
Squalus Americanus Gill ex St. Dog-fish. (Perley.)

Spinax acanthias ? Dekay.
SCYMNID.E (Owex).

Genus Somntosus Lies.

Teeth above narrow, triangular; below subquadrate, with a
nearly horizontal cutting-edge.
Somniosus nicrocephalus (Gray).
Scymnus brevipinna, Dekay.



1865.] GILL—FISHES OF THE BAY OF FUNDY, 265

FAMILIES OF RAILE.
RAIIDE (Box).
Genus Rata Linn.

Raia laevis Mitchill. Skate (Perley.)
Raia levis, Dekay, N. Y. Fauna, 370,
Raia erinacea Mitehill. Hedge-hog ray. (Perley.)
Raia erinaceus, Dekay, N. ¥. Fauna, 372, pl. 78, fig. 276.
The identification of these species requires confirmation.

MARSIPOBRANCHIZE.

ORDER HYPEROARTAZE.
SUB-ORDERS.

Palate not perforated. HyPEROARTII
Palate perforated by the posterior aperture of the naso-palatine
tube. HYPEROTRETI.

PETROMYZONTIDZE Box.
Genus Petromyzon (Linn.) Gray.

Palatal teeth two, conic, closely approximated. Lingual teeth
two, serrate.

Petromyzon Americanus Say.  American lamprey.  (Perley,)
Petroyzon Americanus, Dekay, N. Y. Fauna, 3879, pl. 66, fig. 216.

ORDER HYPEROTRETI.
Myxinmz Mull
Genus Myzxine Linn.
Myzine glutinosa Girard.*
Myxine glutinosa, Girard Proc. Acad. N. S. Phila. 1588.

SUPPLEMENTARY JOTE.

Having been recently engaged in a revision of the classification
of the fishes of our coast, I embrace this opportunity of remarking
that, the Sparoids arc among those hitherto misunderstood. The
Pugrus argyrops Cuv., Sargus arvenosus Dekay, and Sargus
ambassis Gunther, should be united and referred to a new genus
which differs widely from both Puagrus and Sargus; the teeth in
front are trenchant and compressed but very narrow, and in front



266 THE CANADIAN NATURALIST. [Aug.

of the dorsal there is a recumbent spine, The genus may be
named Stenotomus.® The Surgus probatocephalus agrees with
Stenotomus and differs from Sargus in being armed with a
recumbent dorsal spine, and may be called Archosargus. The
anatomical and full generic eharacters will be hereafter exposed.

I may also add that among the Cyprinodonts, the Fundulus
zonutus Cv., F. cingulatus Cv., and Hydrargyra lucie Baird,
should be separated from Fundulus and Hydrargyra, to form a
distinet genus, ( Micristius 1) distinguished by its physiognomy and
the small number of dorsal rays.  The nominal species probably
represent sexual conditions.

Another family involved in great confusion is that of the
Clupeidee.  An examination of extensive material has convinced
me that the number of species has been very mueh over-estimated
and that too much attention has been paid to the dentition. The
various osteological modifications, &ec. afford much safer characters
I can only recognize with certainty seven species of Clupeinee as
inhabitants of the eastern coast to the northward.

1. Clupea harenqus L. (Greenland fide Reinhardt, &e.)

2. Clupea clongata Les.

3. Pomolobus mediocris Gill ex Mitch. = Melelta mattawocea, Cv.
—Alosa lincata Storer.

4. Pomolobus pseudo = harenqus Gill ex Wilson = Clupea virescens
Dekay.—Alose  cyunonoton  St.= Meletta venosa, Cv.=
Alawselle parvule Gill, (y.g.) =dlosa tyrannus Storer
—Clupea fasciata Les.

5. Clupanodon thrissa Lac. = Meletta thrissa Cv.= Opisthonema
thrissa Gill.

6. Alosa tyrannus Gill ex Latrobe=.dlosa praestabilis Dekay.

7. Brevoortia menhaden Gill ex Mitchell = Alosa menhaden Cuv.

Washington City, U.S.A., Aug., 1865.

* Zrevos, NArrow ; Touds, incisive, The narrow incisors are especially
characteristic of Stenotomus.

t Apxwy, ruler; Sdpyos, Sargus. The sheeps-head (Archosargus pro-
batocephalus) is pre-eminent among the Sparoids for the delicacy of its
flesh as well as its size.

§ Mikpos, small; ts7ioy, sail.  Micrisifus is well distinguished by its
small dorsal fin,
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GEOLOGICAL SKETCH OF TIE NEIGHBORHOOD
OF ROSSIN.

N By THoas MacFARLANE.

Having in April last spent nearly & week in and around Rossie,
St. Lawrence County, State of Nuw York, and made some obser-
vations which appear to me of importance in connection with the
cconomic minerals occurring there, I have thought myself justified
in attempting briefly to describe the relations of the rocks and ore
depo~its of this interesting loculity. This has no doubt heen
already done to some extent by the officers of the Geological -
Survey of the state of New York, and I should not probably have
ventured on this sketch had I not satisfied myself of the exis-
tence, in the district to which it has reference, of certain zones
of rock which in Norway are termed “fahlbaunds,” and which are
found there to cxercise a very important influence on the contents
of mineral veins. In a paper contained in vol. vii. of this Journal,
T gave a full deseription of these fahlbands, the presence of which
in the Laurentian rocks affords another proof of the identity of
that series with the Primitive Gneiss of Scandinavia.

The rocks which oceur in the neighbourhood of Rossie belong
almost exclusively to the Laurentian formation. Here and there
the gneissoid rocks are unconformably overlaid by patches of
Potsdam sandstone, and the latter rock most likely at one time
covered the whole area of the district, but has since been removed
by denudation. The following are the principal rocks which oceur
in the neighbourhood of Rossie, and which belong to the Primitive
Gneiss or Laurentian formation :

Ghneiss, both micaceous and hornblendic. The feldspar, quartz,
and mica in the former sort, are often intimately combined with
each other in bands of considerable thickness. Quite as frequently,
however, the mica with a smaller quantity of feldspar and quartz
forms narrow bands alternating with other bands destitute of lami-
nation, and consisting of a coarsely granular mixture of feldspar and
quartz ; so that this gueiss in reality is a compound of very mica-
ccous gneiss and pegmatite.  The micaceous varieties of the
gneiss oceur principally to the south and southeastof the village of
Rossie, while that of a hornblendic character is principally developed
on the north and west. Itisworthy of remark that while the feldspar
in the micaceous gneiss is for the most part white, in the born-
blendic variety it is xeddish coloured. On the road to Depeyster
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the latter sort of gneiss predominates; and there tourmaline often
occurs in it, forming a very beautiful rock. Occasionally the quartz
disappears, and a schistose syeuite is the result. There are even
baunds wherein very little slaty structure is discernible, and the rock
of which, did it occur in larger masses, would undoubtedly be termed
syenite,

Mica schist would appear to exist in this district, at least in
such narrow bands as those of the micaceous gneiss above referred
to. It would seem also occasionally to oceur as the rock of the
fahlbands hereafter to be described.

Gneiss-granite.  In many places to the south of Rossie, and
especially near the lead-veins on the farm of John Robb, the
gueiss, at least when hand-specimens of it are examined, exhibits
mere traces of parallel structure; and on this account, as well as
because of its being finely granular, it might reasonably be termed
gneiss-granite.

Granite. Besides the narrow granitic bands above referred to
which enter into the composition of gneiss, many veins of granite
occur which cross the gneissoid strata, sometimes in very great
numbers, and presenting an appearance similar to that described
by Macculloch as visible at Cape Wrath.

Tourmaline rock. In the district of syenitic gneiss which lies to
the north-west of Rossie, there occur some irregular masses of quartz
in which tourmaline is so plentifully disseminated as to form the
schérlfels of German geologists.

Crystalline limestone is very extensively developed in the
neighborhood of Rossie, and indeed it constitutes the storehouse
from which are obtained the greater number of the rare and beau-
tiful minerals, for which Rossie is celebrated. Like the same rock
in Canada, it is coarsely granular and sometimes saccharoidal.
The general color is white, although grey bands are of frequent
occurrence. These latter scem to owe their color to disseminated
laming of graphite,—and indeed itis difficult to find a piece of the
limestone which is entirely free from this mineral.

Diorite.  This name may probably with justice be given to a
rock which oceurs to the west of Rossic, and which forms the side-
rock of a vein of magnetic and iron pyrites which has been ex-

* plored to a considerable extent for copper. It consists mainly of
greenish-white albite (some of the cleavage planes of which ex-
hibit a slight change of color), dark-green hornblende, and translu-
cenb uartz. Besides these minerals there are also erystals of
sphene present in small quantity.
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The general strike of the schistose rocks above mentioned is
north and south (magnetic). Although there are often very wide
deviations from this course, they seldom go beyond N. 45° W. and
N. 459 E., the deviations to the eastward being much more fre-
quent than those in a westerly direction. QOceasionally the rocks
may seem to run due east and west, but this is only in small areas,
and owing to local contortions of the strata. These contortions
are often of the most surprising and intricate character, and
remind the observer of the figures formed by the foam of a river
when it has reached comparatively still water, and is acted on by
currents flowing with different degrees of rapidity or in different
directions. They also bear a resemblunce to the contortions visible
on many pieces of slag which may be picked up on the heaps pro-
duced at the Rossie iron-furnaces. In faet, the edges of such
pieces, showing bands of different color and grain in beautiful
convolutions, present a miniature counterpart of the upturned
edgesof the contorted gneissoid strata. As in all primitive regions,
these strata assume in Rossie an almost vertical position. On the
east side of the Indian River a few beds are observable dipping
about 5° west; but very generally the strata are highly inclined,
and if not quite vertical, only a very few degrees removed from it.

It will be observed that the rocks of this district coineide closely in
their various characters with the same rocks in other and far-distant
primitive regions; and when wereflect that they possess the same
general strike and inclination, the same mineralogical constituents
and modes of aggregation, it is impossible to avoid forming the con-
clusion that they are the products of some processes of vast mag-
nitude and force, which must have been in operation at the same
time over the whole of the earth’s surface, and during the very
earliest stages of its development. Assuming these processes to
have been of plutonic nature, the general north and south strike
of all primitive stratified rocks might be supposed to represent the
general direction of the flow of the igneous material from the soli-
dification of which the rocks resulted.

Awmong the economic minerals occurring in Rossie, an impor-
tant place is occupied by the ores of lead and iron.  Several very
important veins coutaining the former were esplored many years
ago with success, and are at present being worked quite extensively.
The veinstone of the Coalhill, Victoria and Union lodes consist
principally of calespar and galena, with occasional traces of fluor-
spar and copper pyrites.  These lodes cut the gneissoid strata
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almost at right angles to the run of the latter, and their dip devi-
ates but very little from the vertical. Sir V. E. Logan (Geology
of Canada p. 689) considers it possible that the lead-veins of Bed-
ford and Landsdowne, C. W., belong to the same series as those of
Rossic.  The former seem however to be especially associated with
crystalline limestone, and it would seem to be a question of in-
terest and importance as to whether the lodes of Rossie tra-
versed thisrock, and if so, whetherit had any influence upon them.
To judge from a plan of the workings of the Coalhill mine, shown
to me at Rossie, there would seem to occur in it so-called shoots
of ore; but whether these bear any definite relation to the character
of the side-rock, has not'been ascertained. The investigations of
Herman Miller of Freiberg have shown that the nature of the
wall-rock has much influence on the contents of the metallic veins
of the Erzgebirge, and he divides the gneiss of that region into
grey and red, the former cxerting a favorable and the latter
an unfavourable influence on the contents of the lodes passing
through them. Itis not improbable that the same varieties of
gneiss may occur near Rossie, and influence in a like manner the
lodes of that district.

Besides the lead-veins which are now being worked, numerous
others have been discovered, especially on the lands of John and
William Robb. The ore is galena, in calespar, which occasionally
contains also ivon pyrites in small quantity. The wall-rock is the
granitic gneiss mentioned among the rocks of the district, and the
general strike of these veins differs from that of the older ones of
Coalhill, Victoria, and Union mines. They would seem to belong
to a different series, having a general strike of about N. 50 W,
and an almost vertical dip. Several of these veins are well wor-
thy of exploration, not only in depth, at the points where they have
been uncovered, but also where they cross the other rocks of the
country, especially the limestones and fahlbands.

Rocks of the latter description exist in the immediate neigh-
borhood of the lead-veins just referred to. My attention wasg
first attracted to them by observing pieces of rock much resem-
bling a well-weathered fahlband on a ploughed field in the farm of
William Robb. By tracing these southward the rock itself was
soon found exposed on the road leading across the farm. It had
here a strike of almost north and south (the bearings given are to
bealwaysunderstood as magnetic), which carriedit to the southward
beneath another ploughed field. On crossing this to the south it
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was again found out-eropping, and from this point to beyond John
Robb’s house it was traced uninterruptedly. About half way be-
tween the latter place and the spot where the rock was first found,
the strike changes to N. 22 East, which direction 1t maintained
to the southward as far as it was followed. This fahlband was
therefore actually traced for a distance of about a mile, but it
doubtless extended mueh further. I have in the paper already
referred to (Canadian Naturalist, vol. vii, p.7) given a minute de-
seription of these rocks and the ore-deposits which occur in con-
nection with them in Norway, but it may be advantageous here to
recapitulate their general characters. A fahlband (the first sylla-
ble being most probably derived from the German word fahlor faul,
rotten) is a zone of rock occurring in the Primitive Gneiss formation
varying from a few to several hundred feet in thickness, having a
length on the strike of several miles, and possessing the same dip
and strike as the rocks adjoining it, but distinguished from them
by the decomposed appearance and reddish-brown color which it
assumes on exposure to the atmosphere. This peculiar brown
weathering is caused by the oxidation of the magnetic and iron
pyrites with which the rock isimpreguated, the ferric oxide result-
ing from their decomposition being the coloring substance. The
quantity of these sulphurets of iron necessary to produce this effect
is often exceedingly small; and indeed it is sometimes scarcely pos-
sible to distinguish them even in the freshly broken and undecom-
posed rock, so finely dissemirvated are they through it. By the
help of the magnifying glass they can,however, always be detected
in any part of the rock which exhibits the reddish-brown surface
above mentioned. The impregnation is altogether independent of
the nature of the rock; gneiss, mica-schist, and hornblende-schist
being alike found counstituting fahlbands.  Their course is often
marked by depressions in the rocks, caused probably by their
greater proneness to decomposition. Almost all the mines of any
importance in the south of Norway, with the exception of those of
iron, occur on bands having the characters above deseribed. Sil-
ver, cobalt, nickel, and copper have all been found in very remune-
rative quantities within this peculiar rock, either in veins crossing
the band (silver) or disseminated through it more or less plentiful-
Iy in fine grains (cobalt), or in irregular masses sometimes rudely
parallel with the strike (copper, nickel).

The band of red-weathering rock above described as occurring
to the south-west of Rossiehas all the charactersof afahlband. The
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impregnating sulphurets are distinctly recognisable; the breadth
is sometimes over 200 feet; the length on the strike is consider-
able; (one mile at least), the strikeis the same as that of the
enclosing rocks, and the fahlband itself is a micaceous gneiss.
Depressions on its course are frequent, and it would seem to
occupy the low cultivated land which lies behind John Robb's
house. The only particular wherein it differs from the same rock
in Norway is in being accompanied on the cast side by a band of
crystalline limestone, which often weathers brown and is much
decomposed, and in being, so far as explorations have heretofore
shown, destitute of any valuable minerals. Its true character
being now known, however, it is possible that future exploration,
if concentrated upon this zone of rock, may develope some metal-
liferous deposits of value.

On the east side of Indian River, and near the town-line between
Rossie and Antwerp, another fahlband oceurs, this time unaccom-
panied by erystalline limestone, containing traces of copper-ore,
and therefore presenting a complete analogy with the fahlbands of
Norway. This fahlband is found on the land of Mr. Lyon
in Antwerp, close to the road which, towards the north, joins the
plank-road between Clarkshill and Osghow. Owing to the decom-
posed state of the rock of this fahlband, it is difficult to recognise
its mineralogical constituents ; but it is more micaceous in character
than the one on John Robb’s farm. Its strike when first observed
was N. 37° E, the strata being as usual almost vertical. A few
fathoms distant from it, on the eastern side, some exploration had
been done, and pieces of copper-ore said to have been discovered.
In the excavation itself I could discover no trace of copper; but
lying among the debris from it pieces seemingly of pyrites very
much decomposed were observed, which, on assay, were found to
contain 4.6 per cent of copper. The rock in this excavation was
altogether different from that of the fahlband, and much resembled
the diorite described among the rocks of the district. A short
distance from this place, towards the north on the fahlband, a
small vein (f to £ inch wide) occurs crossing it at right angles
nearly, and containing almost pure copper pyrites. A small quan-
tity picked out of the vein assayed 25.4 per cent copper. Follow-
ing the fahlband to the northward, it continues on the east side of
the road, changiny its strike to N. 31° E. (dip to N. W., §9°),
then to N. 50 E, when it diverges further from the road. A few
hundred yards to the eastward of the road a three-feet vein of
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calespar occurs, containing copper pyrites in small grains scattered
through it, the quantity so small as merely to bring the contents
of the best picces up to & per cent. The strike is, however, such
as to interseet the fahlband, and it might be important to explore
it where it docs so, as its character might there alter, and possibly
its contents in copper pyrites incrcase. This fahlband was traced
altogether a distance of three quarters of a mile on the strike,
but had time been devoted to its exploration, it would probably
have been found continuous along a much greater distance.

Traces of fahlbands, or at least of brown-weathering rocks, oceur
at many other points, and therc would seem good reason for sup-
posing that there exist in Rossie a tolerable number of such fahl-
bands running rudely parallel with each other, the tracing out of
which, ané their exploration for minerals of value, might be
attended with important results.

In thesouth-eastern partof the town of Rossie, the very extensive
deposits of iron ore oceur, which formerly supplied the Rossie iron
furnaces, and the working of which has very lately been resumed,
Open workings have been carried on at four different points, called
respectively the Old Caledonia, New Caledonia, Kearney and Keene
orc-heds. The first-named working consists of several excavations
made into the faceof aridgeconsistingmainly of ironore. Therock
which forms the most elevated part of this ridgeis probably a part of
the Potsdam sandstone. Theupper layersave comparatively soft and
of undoubted detrital character. As it approaches the underlying
iron ore, however, it becomes excessively hard, assumes almost the
vitrified appearance of some quartzites, and becomes slightly mixed
with ore. A little below this, and filling the interstices between
fragments of ore, a brown-spar is sometimes found, which scems to
be 2 mechanical mixture of the earbonates of ivon and lime in the
proportion of 16.2 per cent of the former to 83.8 per cent of the
latter. Beneath the indurated sandstone lies a great mass of
iron ore which is at least forty feet thick vertically. Tt consists
of compact amorphous hematite, with which more or less silicious
and calcareous matter is intermixed. Ocecasionally eavities ave
found in the interior of the ore filled with various minerals, and
one of these I observed contained calespar and transparent rhom-
bic prisms of heavy spar. In the richest and densest pieces of
the ore small fissures occur containing graphite, and indeed this
mineral seems to be disseminated through all the ore in more or
less considerable quantity. A specimen of this best ore contair-d,
on examination,

Vou. IL 8 No. 4.
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Matter insoluble in acid, principally graphite...eevee. 1890
Peroxide of iron = 67-45 per cent. of the metal,...... 82:'05

100-95

Another specimen which was considered less rich than that just
mentioned, but containing less disseminated graphite,and more of
it in erystalline scales occurring in the cracks, gave,

Silicious matter, insoluble in acids.ceeveusievceecese T4
Peroxide of iron = 64'84 per cent, of the metal........ 92'6

—

100°0

Besides these qualities, an immense quantity of ore is worked
which is evidently mixed with very considerable portions of argil-
laceous and caleareous matter. A specimen of this character gave
on analysis as follows:

Silicious matter, insoluble in acid........... cereseees 36°20
Peroxide of iron = 34-76 per cent. metallic iron........ 4965
Carbonate of lime..veceeeieeertencereracncssacensss 12°90

—

98-15

In none of the excavations does the underlying rock appear to
have been reached, and since outside of the workings the underly-
ing red shales have a strong dip towards the deposit, there would
seem reason for supposing the existence of a large body of ore even
below the level of the present excavations. To the west of the
ore-bed, and apparently dipping underneath the above-mentioned
red shales, other slates oceur, very richly impregnated with iron py-
rites. Beyond these, and nearer the New Caledonia bed, vertical
strata of micaceous schist are observable, The excavation on the
New Caledonia bed was filled with water, but similar relations seem
prevail there as at the Old Caledonia. At the former deposit, how-
ever, the overlying sandstone is not only very much hardened in
contact with the ore, but is broken up into a breccia, the inter-
stices of which are filled up with highly siliceous ore. On the
whole, it would seem as if all the iron deposits of this neighbor-
hood had been formed at the same time and in the same manner,
and they may have even constituted parts of one and the same
original mass. At Keene’s ore-bed, about a mile distant from the
Caledonia workings, the geological relations are the same, although
the overlying sandstone is much brecciated, and it, as well as the
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bed of the ore, and the underlying shale, deviates very much from
the horizontal. Two specimens of ore taken frym this bed con-
tained,

Best ore, Inferior ore.
Siliciousmatter ceeseess  4'80 2-18
Peroxide of it0Deesssars 93°15 = 65°22 iron 6600 == 46°21 iron.
Carbonate of limeee.ess 2:05 32-40
10000 100:55

Since the ore together with silica often forms the cement of the
breceia above mentioned, it is highly probable that the sandstone
was deposited, and also disturbed prior to the formation of the
masses of ore.  With regard to the origin of the latter, it is impos-
gible to regard them as igneous products, when we consider the
large amount of earthy matter which they contain. And, further,
the absence of specular iron ore would seem to indicate that they
could not have been the result of any process of sublimation.
There only remains, therefore, as adequate to explain their mode
of formation, the theory that the ore was introduced into its
present bed in the state of solution, and deposited there by means
of some precipitating agent. A slight degree of heat may sub-
sequently have been instrumental in converting the precipitate
into anhydrous peroxide of iron. ,

There only remains to mention, in connection with the economie
minerals of Rossie, the vein of magnetic and iron pyrites occurring
in the diorite already described. A very considerable amount of
exploration has been done on this vein in search of copper, buk
mere traces only of copper pyrites are sometimes observable elose
to the quartz which forms part of the veinstone. The magnetic
pyrites contains no mickel, and the least trace of cobalt. The
iron pyrites, on the other hand, contains no nickel and 0-85 per
cent. of cobalt. '

I here conclude this geological sketch of Rossie. It is neces-
garily very incomplete from the limited time at my disposal when
visiting that place. I trust, however, that it will be found to con-
tain a few facts of interest.

Acton Vale, C. E., 29th May, 1865.
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CONTRIBUTIONS TO THE CHEMISTRY OF
NATURAL WATERS.

By T. Sterry Hunt, LL.D., F.R.S.; of the Geol. Survey of Canada.
IIL
CHEMIOAL AND GEOLOGICAL CONSIDERATIONS.

Contexts of SecTIONS.—b52, salts of alkaline metals, proportion and
sources of potash; 53, potash in a borax lake, in the primitive sea;
64, salts of lime and magnesia, relations of chlorids and cabonates;
55, solubility of earthy carbonates ; 56, super-satarated solutions of
carbonates oflime and magnezia ; 57, salts of barium and strontium,
solution of their sulphates; 58, iron manganese, alumina and phos-
phates ; 59, bromidsand iodids ; the small portion of bromine and the
excess ofiodine in saline springsas compared with the modern ocean;
60, probable relation of iodids to sediments; 61, sulphates, their
elimination from waters; 62, water holding a soluble sulpburet; 63,
borates, their detection and determination; 64, analysis of a borax
water from California; 65, carbonates, their amount in the Caledonis
water ; 56, intervention of neutral carbonaie ofsoda; 67 deficiency
of carbonic acid in waterz; 68, reactions of various waters; 69,
silica, its source and its proportion; 70, its conditions ; formation of
silicates; 71, organic matters; 72, geological position of the waters
here described ; 73, succession of paleozoic strata; lithological
relations of suceessive formation; 74, Quebec group, its waters; 75,
sources of various classes of waters; 76, theirrelation to the forma-
tiong; 77, association ofunlike waters, changes in constitution ; 78,
temperature of springs, thermal waters ; 79, geological interest of the
above analyses ; possible results of the evaporation of these springs;
80, relations of mineral springs to folding and to metamorphism of
strata ; 81, on the supposed origin of the primeval ocean and the
earliest sediments; 82, on the theory of metalliferous deposits.

§52. Sanrs oF THE ALKALINE METALS.—These salts abound
in most saline waters, and except in the few cases in which
sulphate of magnesia prevails, form a large part of the soluble
matters present. The salts of sodium are by far the most
abundant, and the proportion of potassium salt is generally small.
The chlorid of potassium in modern sea-water constitutes three or
four hundredths of the alkaline chlorids, while in the brines from
old rocks, and in saline waters of the first two classes alike from
Germany, England, the United States, and Canada, its proportion
is much less, sometimes amounting to traces only. In the waters
of classes ITI and IV, where alkaline carbonates appear, and even
predominate, the proportion of potassium salt becomes greater.
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Thus of the waters of the latter class (§ 45), the alkalies of the
Nicolet spring calculated as chlorids contain 1.89 per cent of

chlorid of potassium, and those of the Jacques-Cartler 2.95 ; while
for the St. Qurs spring the chlorid of potassium is equal to not
less than 25.0 per cent. There does not however appear to be any
relation between the proportion of alkaline carbonate and that of
potassium, since the salts from the waters first named are more
alkaline tlian those of St. Qurs: while those of the alkaline water
of Joly contain less than one per cent of potassic chlorid.

The amount of this salt obtained from the water of the Ottawa
River is worthy of notice, being equal to not less than 32.0 per
cent of the alkaline chlorids, while in the waters of the St.
Lawrence it amounts to 16.0 per cent.* A large proportion of
potassium relatively to the sodium has already been observed in the
case of many ordinary river and spring waters, and this is readily
explained when we consider the extent to which potash is set free
by the decomposition of both vegetal and mineral matters at the
earth’s surface. The process by which this base is climinated in
filtering through soils has already been explained in § 5. The
occasional presence of considerable amounts of potash in sulphated
mineral waters (Lerseh, Hydro-chemie, p. 346) is explained by the
power of solutions of gypsum to set free this alkali from soils
(§ 7), and also probably in some cases by the dissolution of double
potassic salts like polyhallite, Strata holding glauconite, which
- oceurs alike in paleozoic and more recent formations, may also be
conceived to yicld potash salts to infiltrating waters.

§ 53. It will be seen that the waters above noticed, in which the
proportion of the potash tot} . da is large, arc but feebly saline,
8o that the real amount of potassium is in no case great. I have
however recently examined the water of a borax lake from
California, which contains in 1000 parts 17.250 of solid matters
of which 1.818 is carbonate of potash, the remainder being soda-
salts, carbonate, borate, chlorid, and a little silicate, with no sulphate

* T. 3. Hunt, L. E. and D., Phil. Mag. (4) xiii. 239 ; and Geology of
Canada, page 565.

1 For a. notice, withanalyses by the author, of a green hydrated silicate of
éluming, iron and potash, allied to glanconite, from the paleozoic rocks
of Canada and of the Mississippi valley, see the Geology of Canads,
pages 487, 488 ; where also will be found an analysis by the author of
the glauconite from the Cretaceous formation of New Jersey. Secalso

illiman’s Journal [2], xxxiii. 277.
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(§ 64). This amount, if represented as chlorid of potassium, is
equal to 1.963, or to 11.46 per cent of the alkalies calculated as
chlorids. The amount of potassium salt in this water is consequently
about forty times greater than in that of St. Ours.

The fact of special importance as regards the alkaline metals
in the waters whose analyses we have given in this paper is the
very small amount of potassium in the strongly saline muriated
waters of the first three classes, which we conceive to be more or
less directly derived from the waters of the ancient ocean. To this
primeval sea, almost destitute of potassium, the process of mineral
decay has been for ages adding potash salts, and despite the partial
climination of these by vegetation (§ 5), and by the formation of
glauconite, we find a notable proportion of potash in the waters
of the modern ocean.

In the analyses of the saline waters here given lithia was sought
for in a few instances, and was detected in the waters of Varennes.
Most of these analyses were made before the discovery of the
new metals casium and rubidium.

§ 54. Sarrs or Carciua ANDp MaoNesium.—We have to
consider under this head the relations both of the chlorids and
the carbonates of these bases. The bitter saline waters of the
first class, although containing large quantities of chlorids of
calcium and magnesium, are, as we have seen, generally destitute
of carthy carbonates. These latter, however, are found in small
quantities in the alkaline waters of the fourth class, and in some-
what larger amounts in those intermediate waters which form
classes IT and III, and are apparently formed by admixtures of
the two classes previously mentioned. Besides the carbonates of
lime and magnesia which the waters of the fourth class hold in
solution, the carbonate of soda which they contain gives rise, by
its re-action with the chlorids of caleium and magnesium, to
additional quantities of the carbonates of these bases. In the
waters of Kingston, (§ 36), a large amount of ¢hlorid of calcium
is associated with carthy carbonates, and these waters thus offer
a passage from the first to the second class.

Tn most of the waters of the second class, as will be seen from
the table § 42, there appears but a small amount of chlorid of
caleium; and even this depends upon the maunner in which the
analysis has been conducted. We may suppose in the recent water
such a partition of bases between the chlorine and the carbonic acid
that chlorid of calcium, chlorid of magnesium, bicarbonate of lime
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and bicarbonate of magnesia co-exist. When such a solution is
submitted to evaporation at ordinary temperatures, provided there
is present a sufficient amount of chlorid of ealeium, carbonate of
lime alone is deposited, and chlorid of magnesium remains in
solution.

In case the chlorid of calcium isinsufficient, the lime is still first
deposited as carbonate, and the more soluble magnesian carbonate
is precipitated by further evaporation. When however such a
water is boiled, a reverse process takes place; the carbonate of lime
slowly decomposes the magnesian chlorid, and carbonate of mag
nesia is deposited, while chlorid of caleium remains in solution.
Hence if the amount of chlorid of magnesium be great enough, and
the ebullition sufficiently prolonged, the precipitate will at length
contain only carbonate of magnesia ; while an equivalent of chlorid
of caleium, now found in the solution, represents the earbonate of
lime which the analysis of the precipitate at an earlier stage of the
ebullition would have furnished.

As an example of this may be cited the analysis of the water of
Ste. Genevieve (§42, No. 8), where the precipitate after a few
minutes boiling contained carbonates of lime and magnesia in the
proportion 12:750. When however another portion was boiled
down to one sixth, the precipitate was found to be pure carbonate
of magnesia. Again, the Plantagenet water gives, by ebul-
lition, the resultsset forthin §42, No. 1; showing chiefly carbonate
of magnesia, together with a portion of chlorid of ealcium. When
however this water is left to spontaneous evaporation, the whole of
the lime separates as carbonate, and the liquid remains for a time
charged with carbonate of magnesia, probably as sesqui-carbonate-
This solution is however after a time spontancously decomposed
even in closed vessels, with deposition of a portion of erystalline
hydrated carbonate of magnesia ; another portion remains in solu-
tion, together with chlorid of magnesium, but is precipitated by
ebullition.  (Silliman’s Journal [2], xxvii. 173.)

§ 55. Bicarbonate of magnesia and chlorid of caleium, when
brought together in solution, undergo mutual decomposition with
separation of carbonate of lime if the solutions are not too dilute.
At the ordinary temperature and pressure, water saturated
with carbonie acid will not hold in more than about one gram
of carbonate of lime to the litre (1 : 1000); equal to only 0.88 grams
of carbenate of magnesia. {The solubility of carbonate of lime in
pure water is well known to be much less, and is, according to
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Bineau, equal to 1: 30,000 or 1:50,000.) We should not there-
furc expeet to find that water holding chlorid of calcium in solution
would yield, by boiling, more than the latter amount of magnesian
carbonate; so much might evidently be formed by the action
of dissolved carbonate of lime which the water might hold as
bicarbonate. I have elsewherce deseribed a series of experiments
on the solubility of bicarbonate of lime both in pure water and
in saline solutions, and haveshown that the presence of salts of soda,
lime and magnesia does not increase the amount of bicarbonate of
lime which water is capable of holding permancntly in solution. In
view of these facts it scems at first sight difficult to explain how
a mineral water like thatof Kingston (§ 36, No. 7), holding a large
quantity of chlorid of calcium, could yield, as appears from Dr.
Williamson’s analysis, 1.287 grams of carbonate of magnesia, equal
to 1.462 of carbonate of lime to the litre. Recent experiments
have however shown me that supersaturated solutions of a certain
stability may be obtained, in which comparatively large quantities
of neutral carbonates of lime and magnesia exist in the presence
of sulphates and chlorids of caleium and magnesium. Reserving
for another occasion a description of the details of these investiga-
tions, I shall briefly state the results obtained.

§ 56. In a memoir on the salts of lime and magnesia published in
1859 (Silliman’s Journal [ 2] xxviii. 171), it was shown that by the
addition of bicarbonate of soda to asolution holding chlorids of sodium
caleium and magnesium, with or without sulphate of soda, and satu-
rated with carbonic acid, it was possible to obtain transparent
solutions holding from 3.40 to 4.16 grams of carbonate of lime to
the litre; of which however the greater part was deposited after
twenty-four hours; when the solutions were found to contain some-
what less than 1.0 gram in the form of bicarbonate. Boutron and
Boudet had previously shown that by saturating lime-water with
carbonic acid, solutions were obtained holding in a litre 2.3 grams
of carbonate of lime; of which one half was soon deposited, even
when the solation was kept under a pressure of several atmospheres.
It would thus seem that saline liquids favor this temporary solu-
bility of the earbonate of lime.

In all of the above csperiments, an excess of carbonic acid
" was present, but this I have since found is not esseatial, since
super-saturated solutions may be obtained holding as much
as 1.2 grams of carbonate of lime, together with sulphate of mag-
nesium and chlorid of caleium, in a litre of water, without any
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excess of carbonic acid. The power of alkaline chlorids and of
chlorid of calcium to prevent the precipitation of chlorid of
calcium by carbonate of soda has already been observed by Storer,
(Diettonary of Solubilitics, p. 110). I have found that the precipi-
tate produced by the admixture of solutions of these two salts is
readily dissolved, when recent, by a solution of chlorid of calcium,
or of sulphate of magnesia; and thus liquids may be prepared
holding at the same time from 1.0 to 1.2 grams of neutral carbonate
of lime, and 1.00 of neutral carbonate of magnesia, in presence of
sulphate of magnesia. 'Chese solutions of carbonate of lime, which
arestrongly alkaline, may be kept for twelve hours or more without
perceptible change at ordinary temperatures, but after a time
deposit crystals of hydrated carbonate of lime. The addition
of alcohol immediately throws down the whole of the carbonate of
lime in an amorphous condition.

The carbonate of magnesia is still more soluble than the carbo-
nate of lime under similar conditions, and it is possible to obtain
5.0 grams of neutral carbonate of magnesia dissolved in a litre of
water holding seven per cent of hydrated sulphate of wagnesia,
without any carbonic acid. These solutions, which are strongly
alkaline to test-papers, yield a precipitate by heat, which re-dis-
solves on cooling.

It is evident that the mingling of saline and alkaline waters may
give rise to solutions like those just described, and thus explain
apparent anomalies in composition like that of the Kingston water.
See also in this connection the observations of Bineau, and my
own on the properties of solutions of sesqui-carbonate of magnesia.
(Silliman’s Journal [2] xxvii. 173.)

§57. SALTs oF BARIUM AND STRONTIUM. —As will be seen from
the preceding tables, the salts of these two bases are found in very
many of the salineand alkaline waters of Canada.  Their carbon-
ates probably sustain to the magnesian chlorid asimilar relation with
that of caleium, and hence these bases appear in some of the analyses
partly as carbonates, and partly as chlorids of barium and strontium.
The precipitate formed in the concentrated and acidulated water
by dilute sulphuric acid was, whenever submitted to analysis,
found to contain both barium and strontium. For the separation of
these the mixed sulphates were first converted into chlorids; the
barium was then thrown down as silico-fluorid, and the strontium
subsequently precipitated by a solution of gypsum.

The insolubility of its sulphate must have excluded baryta from
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the waters of the primeval sea, and when set free, as we may
suppose by the decomposition of its silicated compounds existing
in the primitive crust, (§ 81) its soluble bicarbonate carried
down to the sea would there be precipitated by the sulphates
present, A similar process must still go on with all the dissolved
barytic salts which find their way to the ocean.

The sulphate of baryta thus accumulated in sedimentary
strata, may be partially decomposed by infiltrating solutions of
alkaline carbonates; and thus be rendered capable of being sub-
sequently dissolved as carbonate; but the most probable mode of
its solution, is, we conceive, through its previous reduction by
organic matters to the form of a soluble sulphuret (§ 10), ready to
be converted into carbonate or chlorid of barium. In this way
we may explain the frequent occurrence of baryta salts in the
saline waters of the first three classes, and the cou:sequent absence
of sulphates, which will be further considered in § 61. ¥rom
the similarity of its chemical re-actions, the preceding remarks
apply to strontia as well as baryta.

§ 58. IroN, MANGANESE, ALUMINA AND PHosPEHATES.—None
of the waters of the four classes here deseribed contain any notable
quantity of iron, yet this element is never wanting in those waters
which contain earthy carbonates. Whenever a portion of one of
these waters, or better the earthy precipitate separated from it by -
boiling, is evaporated to dryness with an excess of hydrochloric
acid, the residue treated with acidulated water yields a portion of
silica, and the solution will then be found to yicld with ammonia
a precipitate. This, which is partially soluble in caustie alkalies,
is often colorless, and will be found to consist of alumina and
peroxyd of iron, with phosphoric acid and a trace of manganese,
which latter metal is seldom or neverabsent. The small quantity
of alumina which these waters contain appears not to be derived
from suspended argillaceous matters, but to be held in a state of
solution.

The phosphates are generally present only in very small
quantities in these waters, for the reason pointed out in § 5. The
largest amount which I have met with was in an alkaline water
from Fitzroy (§ 43, No. 4); where it is equal to -0124 of tribasic
-phosphate of soda in 1000 parts of water.

§ 59. Broxips aND Iopips.—The chlorids in these ancient
mineral waters are always accompanied by bromids and iodids,
but the proportion of the bromids to the chlorids appears to be
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much less than in the waters of the modern seas. According to
Usiglio, 100 parts of the salts from the Mediterranean contain
1-48 of bromid of sodium ; while ten analyses by Von Bibraof the
waters of different oceans, give from 0-86 to 1-46, affording for
100 parts of salts, a mean of 116 of bromid of sodium, equal to
1-04 parts of bromid of magnesium. The waters of Whitby and
Hallowell, on the contrary, which are the richest in bromids of
those described in this paper, contain only 0-54 and 0-69 parts of
bromid of sodium in 100 parts of solid matters; while few of the
saline springs of the second class eontain more than one-half of this
proportion, and some of them very much less.

With regard to the iodids in many of these waters, however, the
case is very different. The waters of the modern ocean, as is well
known, contain but traces of iodine, and in some strongly saline
springs of the first class, like that of Whithy, it is only in the
aleoholic extract of the salts from this water that iodine can be
detected. The Hallowell water (§ 36, No. 3), which closely
resembles this in its general composition, and in the proportion of
bromids, is however so rich in iodine that its presence can readily
be discovered without previous evaporation. It is sufficient to
add to the recent water acidulated by hydrochloric acid, a little
solution of starch, and a few drops of nitrite of potash to produce
an intense blue color. The iodid of sodium in the first-named
water was found equal to 00017 parts of the solid matters, and
that of the second to 0-019 or nearly twelve times as much. The
unconcentrated saline waters of Ste. Genevieve, of the second class,
also give a strong re-action for iodine, and when acidulated with
hydrochloric acid, without previous evaporation, yield with a salt
of palladium an insoluble precipitate of iodid of palladium after
3 fow hours, The salts from these two springs of Ste. Genevieve,
though poorer in bromids, are much richer in iodids than the
waters of Hallowell; the spring No. 8, containing in 100 parts of
salts no less than 0-138 of iodine, so that there appears to be no
constant proportion between the chlorids, bromids, and iodids of
these saline waters.

§ 60. The relations of bromids and iodids to argillaceous
sediments have yet to be determined. It would appear from the
facts just cited that bromine has in the course of ages been slowly
climinated from insoluble combinations, and like potassium, has
accumulated in the waters of the occan; while the facts in the
history of iodine seem to point to a process the reverse of this;
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in other words, to a gradual climination of iodine from the sea-
waters, and its fixation in the carth’s crust. The observations of
numerous chemists unite to show the frequent occurence of small
portions of iodine in some unknown combination, in sedimentary
rocks of various kinds; from which wemay conjecture that it was
in former times abstracted from the sea, either directly or through
the intervention of organic bodies (as in the case of potash, which
is separated and fixed by means of alge, § 5). Experiments after
the manner of those of Way and Voéleker may throw light upon this
interesting question. We are aware that insoluble combinations of
soluble chlorids with silicates of alumina are formed under certain
conditions, asappearsin the gencration of sodalite, eudyalite, and
the chloriferous mieas, and it is not improbable that the soluble
iodids may give rise to similar ecompounds. By such a process
might be explained the rarity of this clement in modern seas,
while the oceasional re-solution of the iodine from these insoluble
compounds by infiltrating waters, would help to explain the
variable and often laxge proportions in which this clement is met
with in some of the waters noticed above.

§ 61. SurrEATES.—In the preceding sections we have already
discussed the principal facts in the history of those neutral waters
in which sulphates predominate, or prevail to the exclusion of chlo-
rids {§50,51.) The history and the probable origin of those curious
springs which contain free sulphuric acid has also been considered
(§ 31, 48, 49) ; and it now remains to notice the relation of sulph-
ates to the muriated waters. The first fact that excites our attention
is that of the total absence of sulphates from numerous springs of
the first, second and third classes ; asshown in the preceding analyses,
and also in the observations of Lenny and others on the saline
waters over a great area in western Pennsylvania (§ 40).

The elimination of sulphate in the form of gypsum from evapo-
rating waters containing an excess of chlorid of caleium, has already
been discussed in § 37; but the bitterns resulting from such a pro-
cess still retain small portions of sulphates; while it is to be re-
marked that the saline waters under consideration contain no tvaces
of sulphates, and in many instances hold portions of baryta and
strontia, bases incompatible with the presence of sulphates. The
modesin whichthis completeelimination of sulphates may be effected
are two in number. The first has already been suggested in § 10,
and depends upon the decoxydizing power of organic matters, which
reduce the sulphates to sulphurets. These in their turn may be
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converted into carbonates, the sulphur being separated either as sul-
phuretted hydrogen (giving rise by oxydatiorn to free sulphur,) or
as insoluble metallic sulphurets. This reducing action not only de-
composes the soluble sulphates of soda, lime and magnesia, but also,
as has been pointed outin § 57 may extend to sulphate of baryta
and thus sulphuret or carbonate of baryta be formed. It is the
action of these soluble baryta salts which constitutes the second
mode of desulphatizing waters; and this, if we may judge from
the frequence with which baryta salts occur in the saline waters
in question, appears to have been the most general process.

Tt is a fact worthy of notice that a saline spring at Sabrevois
near Lake Champlain, which holds both baryta and strontia in solu-
tion, is at the same time slightly impregnated with sulphuretted
hydrogen. Another saline and sulphurous spring, which rises
within ten feet of this, contains however a portion of sulphates.
(Greology of Canada, page 542.)

§ 62. I am indebted to Prof. Croft of Toronto, for some notes
of 2 recent examination by himself of a saline of the first class,
which contains at the same time a soluble sulphuret. This water,
from a boring sunk to a depth of several hundred feet through the
Devonian limestone at Chatham, Canada West, had aspecific gravity
of 1039.3, and yiclded for a thousand parts about 51.0 of solid
matters. It contained large portions of chlorids of caleium and
magnesium, with very little sulphate, traces of carbonate, and no
free carbonic acid. The water, which gave an alkaline reaction
with turmerie, was greenish in color, very sulphurous to the taste,
and yielded a purple color with nitro-prussid of sodium, and a black
precipitate of sulphuret with a solution of sulphate of iron. A
current of carbonic acid rendered the reecent water opalescent, and
by exposure to the air it deposited sulphur. A quantitative anal-
ysis of this water is to be desired.

§ 63. BoraTes.—The reddening of the yellow color of turmerie
paper in presence of free hydrochloric acid, affords, with certain
precautions, the ordinary means for detecting small portions of borie
acid. DMost of the waters of the third and fourth classes, and some
of those of the second have been tested in this way, and have never
failed when reduced to a small volume, and acidulated with hy-
drochloric acid, to give this reaction; which was however most
marked with the waters of the fourth class. The determination of
the amount of boric acid in saline waters presents no small dif-
ficulty. In the casc of the alkaline water of Joly (§45, No. 3) the
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following process was however attempted. The salts left by its
evaporation were treated with carbonate of ammonia to separate a
portion of silica, and then with recently precipitated carbonate of
silver, by which the alkaline chlorids were converted into carbonates.
The solution now retained in some undetermined form a portion
of silver, which was separated by fusing the evaporated saline resi
due in a silver crucible. By a second evaporation and fusion there
was obtained a mixture of soda and potash, combined only with
carbonie, sulphuric and boric acids. By directly determining the
other ingredients the boric acid was estimated from the loss, and
was found equal to 0-028 parts in 1000 of water, which contained
0752 of solid matters. The conversion into carbonate of the sul-
phates in the mixed salts, by the aid of bicarbonate of baryta, would
simplify this process. In § 35 it has been explained that the
amount of carbonate of soda in the waters of the third and fourth
classes was generally caleulated from the excess of the alkaline
bases, and controlled by the amouut of carbonate of baryta preci-
pitated from chlorid of barium by the alkaline salt. It was found,
however, that this last method always presented a certain deficit,
due to the borate of soda, whose quantity in many of the waters, is
too large to be disregarded. The precipitate of carbonate of baryta
contained a portion of sparingly soluble borate of baryta, which
was not completely removed by long and continued washing,

§ 64. T have recently had an opportunity of examining from
California the waters of a borax lake, which contains, beside
borate and carbonate of soda, a portion of chlorid, and « little
silicate, traces only of phosphate, and no sulphate. Itheld in solu-
tion very small quantities of earthy carbonate, and was remarkable
for a large proportion of potash, already referred to in § 53. The
evaporated and fused saline residue was treated by the
ordinary methods for the determination of the chlorine, carbonic
acid and silica; while the bases were obtained in the form of sul-
phates by the aid of sulphuric and hydrofluoric acids, and after-
wards separated as chlorids by the aid of chlorid of platinum.
From the data thus obtained the following ingredients were found
by caleulation for 1,000 parts of the water :

Carbonate of 508 .eesesverneennnaas 9.476
Biborate 0f 30da.. .0 veeens.. oo eeeee.4.395
Chloride of 50diuMesessvansane »00..1.702

Carbonate of potashe..cveeereeenss 1,818
I PP 18 §.1:

er——

17.520
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The potassium, as above determined, equals 11.46 per cent. of the
bases weighed as chlorids ; another trial gave 11.41. Although
for convenience we have represented the potassium as carbonate,
it will be seen that the amount of chlorine is such that it might,
for the greater part, have been represented as chlorid of potassium,
with an equivalent portion additional of carbonate of soda,

§ 65. CARBONATES.—In describing in § 43 the alkaline-saline
waters of Caledonia it has been shown that these contained a
quantity of carbonic acid insufficient to form bicarbonates with the
carbonated bases present. It was partly with this fact in view
that, after an interval of more than seventeen years, I undertook
the new analyses of these waters, which in § 47 aregiven side by
side with the earlier results. In these recent analyses, as there
remarked, a slight excess of earbonic acid was met with. In the
interval the springs had undergone changes in composition, and
while the third one still retained in a slight degree its alkaline
character, the other two had become waters of the second class,
holding instead of carbonate and sulphate of soda, chlorid of mag-
nesium, and baryta salts. The amount of carbonie acid had how-
ever undergone but little change; and as will be seen by compar -
ing the figures below with those in the table in § 47, the slight
diminution in the first and third corresponds very closely with the
falling off in the amount of solid matters between 1847 and 1865 :
while, on the contrary, the augmentation in the amount of carbonie
acid in the second is accompanied with a corresponding inerease in
the amount of fixed matters present.

CARBONIC ACID IN ONE LITRE OF THE CALEDONIA WATERS.

1847. 1865.
Gas Spring...ceceesveess 705 gram. 671 gram.
Saline spring..eeeeeecss 648 % 664 ¥
Sulphur spring...cev.oee 590 ¢ 573 ¢

While the amounts of fixed matters and of carbonic acid in the
several waters have undergone but little change, we find, however,
that there has been a great diminution in the proportion of car-
bonated bases. Thus in the Gas spring in 1847 the carbonic acid
required for the neutral carbonates found in the analysis was .356,
while for the same water in 1865 only .278 of carbonic acid was
required. In the Sulphur spring, in like manner, the neutral
carbonates required .449%. or more than three-fourths of

¢ By mistake this is printed .349 in § 43,
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the carbonie acid present; while the fulling off in the amount of
carbonates in 1865 is such that only .191 of carbonic acid, or just
about one-third of the carbonic acid present, is required for the
neutral carbonate. Nor is this change due entirely to a less
amount of carbonate of soda ; the carbonates of lime and magnesia
in 1847 required .246, and in 1865 only .153 of carbonic acid
The changed conditions which we here meet with may be explained
by supposing that the carbonated bases are due to the mingling in
different proportions of neutral carbonate of soda (generated by the
reaction indicated in § 13,) with an earthy saline water holding a
constant amount of free carbonic acid; which, in some cases, is
more than is required to form bicarbonates, but in others, as we
have seen above, presents a deficiency.

§ 66. If we admit, as I have already assumed, that the waters
of the second and third classes have been generated by the ming-
ling of solutions of carbonate of soda with waters of the first class,
it can readily be shown that these solutions contained chiefly or
exclusively the neutral carbonate. If weadd asolution of bicarbonate
of soda to carthy saline waters of the first elass it is
casy to obtain solutions of holding twenty grams or more of
bicarbonate of magnesia to the litre; while in none of the
natural waters of the sccond class do our analyses show the
existence of much over one gram to the litre. Again, if we sup-
pose any considerable amount of chlorid of caleium to be decom-
posed by bicarbonate of soda, the separation of the lime in the form
of necutral carbonate, and the liberation of the second equivalent
of carbonie acid, would yield waters holding an excess of carbonic
acid above that required to form the bicarbonates of the solution.
From the absence of such an excess, as appearsin the ecase of the
waters of Caledonia, Varennes, St. Leon and Caxzton, and from the
small amount of bicarbonate of magnesia in these waters, it may be
concluded that the alkaline salt whose addition has changed their
character was the neutral carbonate of soda.

§ 67. Examples are not wanting of waters in which, asin those
of Caledonia in 1847, the carbonic acid is insufficient to form
bicarbonates, or even ncutral carbonates, with the bases uneombined
with sulphuric acid or chlorine. Thus, according to Pagenstecher
and Miller, the spring and well-waters of Berne do not contain
sufficient carbonic acid for the lime present, a part of which they
suppose to be held in solution as a silicate, See Bischof, Chem.
Geology, 1. 5; who remarks that Lwig seems to have observed the
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same fact in the thermal spring of Pfaffers, Tor further examples
of this kind, see Lersch, Hydro-Chemie, page 333. The carbouic
acid in the water of Toplitz is, according to him, not sufficient to
form bicarbonates unless the silica present be supposed to be com-
bined with a portion of bases; while in the alkaline thermal spring
of Bertrich, according to the analysis of Mohr, a similar deficiency
of carbonic acid exists; leading to the conclusion that a part of the
carthy buases present is in combinativh with silica and organic
matters. The existence of solutions holding comparatively large
amount of ncutral carbonates of lime and magnesia, as described in
§ 56, isnot without interest in this connection; since it at once affords
an explanation of the nature and origin of all such alkaline waters,
and waters deficient in carbonic acid, as contain earthy sulphates
and chlorids.

§ 68. It was found that the waters of Chambly in 1864, and
of the Sulphur spring of Caledonia in 1865, gave with lime-water
a precipitate which was soluble in an excess of these mineral
waters, but to a much less extent than in the acidulous saline water
from the High-Rock spring of Saratoga. The Iatter, which contains
bicarbonate of soda, and is highly eharged with carbonic acid, turns
to a wine-red the blue color of litmus tincture, which is not changed
by the Chambly or the Caledonia water. The Saratoga water,
after some time, gives a feeble alkaline reaction with dahlia paper;
this is more distinetly but slowly changed by the Caledonia
water, and almost immediately turned to green by that of Chambly.
This latter water readily browns yellow turmerie paper, which is
scarcely affected by the water of Caledonia.

§ 69. Sivica. The silica which exists in solution in cold saline
springs is generally very small in amount, as might be expeeted
from the iasolubility of carthy silicates, which is such that super
ficial drainage waters in filtering through thesoil lose the silica which
they held in solution {(§ 5). We have further shown that as a
result of this tendency to the formation of insoluble silicates, the
silieate of soda liberated in the sediments by the decomposition of
feldspar, generally appears at the surface ax carbonate of soda, having
been decomposed by earthy carbonates (§ 13).

In two cases, however, considerable quantities of silica are found
dissolved in natural waters. The first is met with where the rapid
solvent and decomposing action of heated waters is exerted upon
alkaliferous silicious minerals (§ 14), as seen in springs like
the Geysers. The second case is that of those rivers and streams

Vou. II. T No. 4.
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which drain surfaces covered with decaying vegetation and decom-
posing silicates, from both of which they derive dissolved silica,
Such waters contain but small amounts of solid matters, but the
proportion of silica is relatively considerable, amounting, as we
have seen in the water of the Ottawa River, (which contains in
10,000 parts, 06116 of solid matters), to 0:2060, or thirty-two
per cent. ; while in the St. Lawrence, which contains for the sume
amount of water, 1'6G638, the silica equals *3700, or twenty-four
per cent. of the solid ingredients. The analysis by H. Deville of the
viver-waters of France show, in like manner, large amounts of
silica, which seem to have been hitherto overlooked in the analyses
of most chemists. (Aun. de Chim. ct Phys. [3], xxiii, 32.)

It will be seen by a reference to the tables of analyses given in
the sccond part of this paper, that in the waters of the second class
the amount of siliea is equal to from 0-15 to 0 60 parts for 100-00
of solid matter. In the alkaline waters of the third and fourth
clusses its proportion is greater, and up to a certain point appears
to increase with that of the carbonate of soda. In the following
table the proportions of earbonate of soda and silica for 100-00 parts
of solid matters are given for certain springs, whose analyses will be
found in tables 111 and 1v:

{ 1
‘ I 1rg I !lf‘lll‘ll[ llIl 814 I v v v
15254{83;71325
Carb. soda.....| -6 1-6/2+4/3:47-08-09-221-0/25-0/30-0[56 -0 6-7
!Silica......... 4’ .4 ~6I -s'1-s'1~5'1~7} 2-9{ 3.0] 3-2 3-2[32-0
! { !

The amount of silica which these waters contain does not in any
case exceed one or two ten-thousandths, and it is well known that
water at the ordinary temperature may dissolve very muech more
than this amount of silica, even in the presence of alkaline chlorids
and of bicarbonates.

§ 70. Inasmuch as carbonie acid, according to Bischof (Chem.
Geol. i, 2), decomposes not only the silicates of soda, but those of
lime and magnesia when they are in solutio, it might be supposed

_ that the silica in the above waters exists either in a free state or as
a soluble silicate with a great excess of acid. The latter view,
especially in the case of magnesia, is rendered probable by nume-
rous ecxperiments which I shall deseribe in another paper,
which form a part of the series already mentioned in § 41. Irom
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these it appears that free soluble silica, when mingled with a
solution of bicarbonate of magnesia, or with the neutral carbonate
dissolved in sulphate of magnesia in the manner deseribed in § 56,
whether separating immediately or by a slower process of gelatiniza-
tion, always carries down with it, in combination, a few hundredths
of magnesia,

In these experiments, besides the carbonate of magnesia, sulphate
or chlorid of magnesium was present; but thesilicated natural waters
now under discussion ave alkaline from the presence of carbonate of
soda, and whatever partition of bases between carbonic and silicie
acids may exist in the recent waters, we may suppose that when they
are boiled a silicate of sodais formed, with the expulsion of carbonie
acid. The silicate thus produced reactson the carthy bases present
with the production of silicates of lime and magnesia, which arein
part precipitated with the earthy carbonates. Berzelius and
Kersten long since observed the separation of such silicates during
the evaporation of the waters of Carlsbad and of Marienbad
(Bischof. i, 5) ; while a silicate of e is said to be deposited from the
waters of Wiesbaden. But the silicates thus formed are but
partially precipitated—a portion remaining in solution till a late
period of the evaporation. Dr. J. Lawrence Smith long since
remarked the cxistence of a dissolved silicate of lime, apparently
combined with soda, in the concentrated alkaline waters of Broosa
in Asia Minor. (Silliman’s Journal [2], sii, 377.)

Many facts in accordance with the above were observed in the
analyses of the waters deseribed in this paper. Thus the water
of Beleeil, which held in 1000 parts .114 of silica, when evaporated
to one-tenth deposited with the carbonates .050 of silica, and the
hydrochloric solution of the precipitate became gelatinous during
evaporation. Thesolution still vetained in solution, besides a portion
of lime, .06+ of silica; which was completely separated when the alka-
line liquid was cvaporated to dryness in contact with the carthy
carhonates previously precipitated. When however these were
removed by filtration it was found that duving the evaporation to
dryness a reaction took place by which the precipitated silicate of
lime was partially decomposed, the separated silica being redis-
solved by the alkaline carbonate. In the case of the Chambly
water of 1852, which contained in 1000 parts .073 of silica, .042
parts still remained in solution in the water evaporated to one
twentieth ; and in that of the Ottawa River when reduced to one
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forticth there still remained in solution from 10.000 parts of water,
-075 of silica and .028 of lime. Similar results were observed with
the alkaline saline waters of Varennes and Fitzroy ; and all of these
yiclded, by further evaporation, precipitates containing silica - :d
lime, and in one instance magnesia.

It is not however from alkaline waters like these, but from
neutral sea-water that the silicates of magnesia (and of lime),
which abound in stratified rocks, have been for the most part formed.
See farther on this point, § 41.

§ 71. Oreanic MaTTERs. In § 44 we have deseribed some

of the reactions of the organic matter found in the Chambly water,
and it Is to be remarked that small portions of a similar substance
were found in all alkaline waters of the third and fourth classes,
and causcd them to become brownish when evaporated to a small
volume. This, it has been already suggested, may have a super-
ficial origin, the organic matters carried down by surface-waters
being kept in solution by the alkaline salts; it is not however
impossible that this same menstruum may remove the organic
matters which abound in the pyroschists and other materials of
organic origin in the ancient rocks. Thus for example the copro-
lites of the Lower Silurian limestones contain so much animal
matter as to evolve an odor like burning horn when exposed to
heat. (Geology of Canada, 462).
. The Ottawa water (§ 45, No. 5), when boiled to one-tenth, deposits
a precipitate in small bright brown iridescent scales. This was
found to contain silica, curbonate of lime and & small portion of an
organic substance which was dissolved in dilute potash ley. The
brown solution thus obtained was not disturbed by acetie acid and
acetate of copper, but by the subsequent addition of carbonate of
ammonia yielded a white precipitate. The concentrated water
retained a large proportion of organic matter, and when reduced
to a small bulk, was dark brown, alkaline to turmerie paper, and
continuned by evaporation to deposit opaque films of silicate of
ime. The finally dried residue was dark brown in color, and car-
bonized by heat, burning like tinder and diffusing an agreeable
odor. The residue of 10,000 parts dried at 300° F. weighed
6074, and lost by gentle ignition .1633, consisting partly of
organic matter.

No chemical examination was made of this matter held in solu-
tion by the concentrated water. From the late researches of



1865.] CHEMISTRY OF NATURAL WATERS. 293

Peligot, however, it appears that the organic matter precipitated by
nitrate of lead from the water of the Seine has nearly the compo-
sition of the apoerenic acid of Berzelius. It gave on analysis
carbon §3.1, hydrogen 2.7, nitrogen 2.4, oxygen 41.8, aud is evi-
dently related to the soluble form cf vegetable humus., (Comptes
Rendus, April 25th, 1364.) When exposed to heat this substance
evolved ammonia, with the odor of burning wool, while the organic
matter from the Ottawa water, on the contrary, gave an odor like
bursing turf.

GEOLOGICAL POSITION OF TIIE PRECEDING WATERS.

§ 72. The great paleozoic area of the St. Lawrence basin is
divided into two basins by an axis extending from Deschambault,
not far above Quebec on the St. Lawrence, in a south-west direction
to Lake Champlain. The eastern part of the western basin is
more or less affected by undulations subordinate to the great fault
that brings up the Quebec group against the Hudson-River for-
mation, and also by other undulations of minor importance. It is
i1 this disturbed region that by far the greater number of the
mineral springs already deseribed oceur ; and although it is often
difficult to establish the presence, or to trace the extent of faults
in the strata, on account of the alluvial deposits which generally
cover the paleozoic strata of the region, it is apparent that in a great
number of cases the mineral springs occur along the lines of dis-
turbance, and it is probable that a constant relation of this kind
cxists.

As the castern limit of the western basin is approached,
the mineral springs become more numerous, but this boundary
once passed, a region is soon reached where the rocks hecome
profoundly altered, and furnish no more mineral waters. The
great western portion of the occidental basin, which is less dis-
turbed than its castern part, presents but few mineral springs; yet
th> wells of strongly saline water which have been obtained by
boring at Kingston, Hallowell, St. Catherines, Chatham, and else-
where, show that the undisturbed rocky strata arc charged with
saline matters. Tor a better understanding of the relations of
these waters, a list of the paleozoic formations in which the mineral
springs here deseribed oceur, is given on the next page, numbered
in ascending order.
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PaLeozoic FoRMATIONS.

15. IIaauroN,—shales,

14. Corxirerous,—limestone.

13. OnisxkaNy,—sandstone.

12. Oxoxpaua or GrypsiFEROUS,—dolomite.
11, Guerrn,—dolomite.

10. Niacara,—dolomite.

. CriNtoy,—limestone and shale.
Mepixa,—sandstone.

Hupsox River,—shales.

. Urica,—shales.

. TreNnTON,—limestone.
Cnazy,—limestone.

. Cavrcirerous,—dolomite.

. Porspam,—sandstone.

-

.

o W ©
&0

N W ot

§ 73. Of the above series the Trenton group includes the Birds-
eye and Black River limestone, as well as the Trenton limestone
of the New York geologists, and is non-magnesian, enclosing beds
of chert, silicified fossils, and petroleum ; in all of which charactersit
resembles the Corniferous limestone above. In like manner the
Potsdam is represented by the Hudson-River and Medina forma-
tions, while the gypsiferous dolomite of the so-called Calciferous sand-
rock corresponds to the great mass of dolomite which constitutes
Nos. 10, 11, and 12, and includes the gypswin and the salt-bearing
strata of the Onondaga formation. These repetitions of similar
strata, marking successive recurrences of similar geological and geo-
graphical conditions, which form great eycles in the history of the
continent, have been alrcady considered in a paper by me on Bitu-
mens, ete., in Silliman’s Journal [2], xxxv, 166.

§74. In the castern basin, which includes not only south-eastern
Canada, but the whole of New England, thestrata are inan alter-
ed and erystalline condition, if we exeept a narrow belt along the
north-west border of the basin. These unaltered strata present a
great series of shales, conglomerates, and limestones, pure and mag-
nesian, succeeded by 2000 feet or more of sandstones, with shales;
the whole forming what the Canadian Geological Survey has
named the Quebec group, whose aggregate thickness in the
vicinity of Quebee is about 7000 feet. The geological horizon
of this group of strata corresponds to that of the Chazy, the
Calciferous, and perhaps of the Potsdam. It was in great part
a deep-sea deposit, of which the formations just named are but
incomplete and littoral representatives. Of the waters deseribed
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in this paper none are from this castern basin, although the unal-
tered portions of it present several mineral springs, some of which
are deseribed in the Geology of Canada. Of these, the salines of
Cacouna, Green Island, Rividre Ouelle and Ste. Anne, are bitter
waters bélonging to the first class; while a sulphurous spring at
the latter place, and another at Quebec are alkaline waters of the
fourth class.

§75. Of the waters of the western basin, which alone are neo-
ticed in this paper, many have been qualitatively analyzed which are
not here deseribed. Including two from Vermont, twenty-one al-
kaline waters of the third and fourth classes have been examined.
Of these, as already stated, the waters of Caledonia rise from the
Trenton group, and that of Fitzroy from the Chazy or Cal-
eiferous, while two others, at Ste. Martine and Rawdon, appear to
have their source in the Potsdam. All the other waters of these
two classes issue from the Hudson-River shales, with the exception
of those of Varcunes and Jacques Cartier, which seem to rise
from the Utica formation.

Of the waters of the second class, of which aboutthirty have
been examined from the western basin, some five or six issue from
the shale formations Nos. 5 and G, but zll the others are from
the underlying limestones. The bitter salines of the first class flow
from the limestones of the Trenton group, with the exception of
that of Ancaster, which is from a well sunk in the Niagara formation,
and that of St. Catherines, from a boring carried through the Me-
dina down into the Hudson-River shales, The source of both of
these is probably, like that of the other very similar waters, the
Lower Silurian limestones.

§ 76. From this distribution of the waters of the first four classes
it would appear that the source of the neutral salts, which consist
of alkaline and earthychlorids, is in the limestones and ether strata
from the Potsdam to the Trenton inclusive, while the alkaline car-
bouates are derived from the argillaceous scdiments which make
up the Utica and Hudson-River formation. These sediments are
never deficient in alkaline silicates, whose slow decomposition yields
to infiltrating waters (§ 13) the alkaline carbonates which charac-
terize the mineral springs of the fourth elass. These, mingling in
various proportions with the brines which rise from the limestones
beneath, produce the waters of the second and third classes in the
manner already esplained. The appearance of several springs of
the third class, as those of Caledoni: and Fitzroy, from the Lower
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Silurian limestones is not suprising, when it is considered that the
Chazy formation in the Ottawa valley includes a considerable thick-
ness of shales, sandstones and argillaceous limestones, approaching
in composition to the sediments of the Hudson-River formation.

§77. As an evidence that the different clusses of waters have
their origin in different strata may becited the fact that springs
very unlike in composition are often found in close proximity, and
appareatly rising from a common fissure or dislecation, Thus in
the seigniories of Nicolet and Labaie du Febvre. I have examined
six springs, all of which rise through the Utica formation along u
line, in a distance of about eight miles. Of these springs two be-
long to the second, two to the third, and two to the fourth class;
these last being probably derived entirely from the shales, while
the others have their source in the underlying limestones, and are
more or less modified in their ascent. Again, at Sabrevois, within a
few feet are two springs of the second eclass, of which one contains
salts of baryta and strontia, and the other soluble sulphates. In
like manner at Ste. Anne, in the Quebec group, a spring of the
second class and one of the fourth are found not far apart. The
springs of Caledonia offer another and not less remarkable example.
In 1847 there were to be scen, not far from a spring of the sceond
class, three others of the third class very near together, one of them
sulphurous, but all sulphated, and differing in the proportions of
carbonate of soda present. In 1863, while one of these still re-
tained its character of a sulphurous sulphated water of the third
class, the others were changed to waters of the second class, and
held salts of barytain solution. These relations, which we have
already pointed out (§ 47), not only show waters holding incom-
patible salts issuing from different strata along the same fissure,
but mingling in such varying proportions as to produce from time
to time changes in the constitution of the resulting springs.

§ 78. The temperature of none of the springs which we have here
described exceeds 53°, which has been observed for two springs at
Chambly, about twelve miles from Montreal. Inasmuch as the
mean temperature of this city, as deduced from the observations of
twenty-seven years, is 44°.67, the Chambly waters are to be
regarded as slightly thermal. No other springs in Canada ave known
to present so high temperature, unless possibly the acid waters
of the fifth class, for which we have pointed out the importance
of farther observations (§ 48). The St. Léon spring was found
to be 46°, and that of Caxton, 49° F.
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§ 79. The extended series of analyses which we have given in
the preceding pages presents many points of interest. Nowhere
else, it is believed, has such a complete systematic examination of
the waters of a region, and of a great geological series been made.
Additional importance is given to these results by the fact that
the waters are all derived from paleozoic strata, and we arc thus
cnabled to compare these saline materials of an ancient period
with those which issue from, and in may cases owe their saline
Impregnation to strata of comparatively modern origin. Compari-
sons of this kind, such as I have already instituted between brines
of different geological epochs in § 39, possess great geological
interest.

It is a consideration not without interest, that the valley of the
St. Lawrence under different mecteorological conditions wmight
become a region abounding with saline lakes, affording sea-salt, na-
tron and horax, the vesults of the evaporation of the numerous
saline and alkaline springs which have just been Cusvribed.

§ 80. A few considerations are here suggested by the fact already
mentioned of the apparcut absence of mineral springs from the
altered paleozoic strata of the Quebee group. Metamorphism
and disturbance or displacement of strata are generally concomi-
tants, not, as I conceive, because the process of alteraion is in
any way connected with the disturbance of the rocks, bub
because a great asccumulation of superincumbent strata, a necessury
preliminary of metamorphism, is the efficient cause of the fuld-
ing of the deeply buried and subsiding rocks, in a way which I
have already elsewhere pointed out.* The subsequent continental
uplifting of the altered, plicated, and more or less fissured strata,
and their irregular erosion, give rise to the broken surfaces of weta-
morphic regions, and at the same time permit the saline solutions
impregnating the strata to flow out ; while solid soluble salts, unless
enclosed by impermeable strata, are removed by lixiviation. Hence
we shall rarely find muriated waters issuing from erystalline and dis-
turbed strata. Those saline produects which result from the decom-
position of feldspathic minerals, and theseparation of alkaline car-
bonates; or from the decomposition by these, or other agents, of the
gypsum which is often present in metamorphie strata, may, however,
readily give risc to waters of the fourth and sixth classes; so that
we are not surprised to find alkaline and sulphated waters issuing
from erystalline strata.

* Silliman's Journal [2], xxxi, 412.
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§ 81. I have in a previous section (§ 57) alluded to the con-
dition of the primeval ocean, and in this connection it may be well
to refer to a hypothesis which I some years since advanced
to explain the origin of its salts and the primeval sediments,
Starting from the notion “of a cooling globe, such as the igncous
theory supposes our earth to have been at an early period, and con-
sidering only the crust with which geology makes us acquainted,
and the liquid and gaseous clements which now surround it, I have
endeavored to show that we may attain to some notion of the
chemical conditions of the cooling mass by conceiving these
materials to again re-act upon each other under the influence of
an intense heat. The quartz, which is present in such a great
proportion in many rocks, would decompose the carbonates and
. sulphates, and, aided by the presence of water, the chlorids both of
the rocky strata and of the sea; while the organic mattersand the
fossil carbon would be burned by the atmospheric oxygen.  From
these re-actions would result a fused mass of silicates of alumina,
alkalics, lime, magnesia, iron-oxyd, ete.; while all the carbon,
sulphur and chlorine, in the form of acid gases, mixed with watery
vapor, nitrogen, and a probable excess of oxygen, would form an
exceedingly dense atmosphere. When the cooling permitted coa-
densation, an acid rain would full upon the heated surface of the
earth, decomposing the silicates, and giving rise to chlorids and
sulphates of the various bases, while the separated silica might
take the form of crystalline quartz. In the next stage of the
process, the portions of the primitive crust not covered by the
ocean would underge a decomposition under the influeace of hot
moist atmosphere charged with carbonie acid, and the felspathic
silicates become converted into clay, with separation of the alkali.
This, absorbing carbonic acid from the atmosphere, would find its
way to the sea, where, having first precipitated from its highly
heated waters various metallic bases then held in solution, it would
decompose the chlorid of caleium, giving rise to chlorid of sodium
on the one hand, and to carbonate of lime on the other. In this
way we obtain a notion of the processes by which from a primitive
fused mass may begenerated the silicious, caleareous and argillaceous
rocks which make up the greater part of the earth’s crust ; and we
also understand the source of the salts of the ocean.”*

® Canadian Journal, May, 1859, 201, and Silliman’s Journal [2], xxv,
102; also Comptes Rendus, June 9th, 1862, and Can. Naturalist, vii, 202.
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§ 82. A further development of this view would lead us too
far for the scope of this paper. It will however be seen that the
first precipitates from the ocean would contain most of the metals,
and that in the subsequent re-solution and deposmon of these pre-
cipitates is fo be found an explanation of the origin of metalliferous
deposits, and of their distribution in various formations; either ag
integral parts of the strata, or as deposits in veins, the former
channels of mineral springs. In an essay on American Geology,
published in Silliman's Journal in 1861 [2], xxxi, 405, I have
already sketched the outlines of what I conceive to be the true
theory of metalliferous deposits, a subject to which it is proposed
soon to return.—Silliman's Journal.

Montreal, July 4, 1865.

NATURAL HISTORY SOCIETY.
MONTHLY MEETINGS.

The ordinary menthly meeting of the Society was held on
Monday evening, March 27th, the President, Principal Dawson,
in the chair.

THE MUSEUM.

A donation of a eollection of Canadian and Prince Edward
Island insects from Mr. Horace L. Smith, was announced,

NEW MEMBERS.

Major Healy, Licut. Boyle, and Messrs. Wm. Gunn and H.
Rose, were elected ordinary members ; and Com. Fortin a corre-
sponding member.

PROCEEDINGS.

Prof. Eaton’s paper on the genus Woodsia was read by the
Secretary.

The President read a paper entitled ¢ Notes on the Post-
Pliocene Deposits at Rivitre du Loup and Tadousac.

The Corresponding Sceretary read an abstract of a paper enti-
tled “ Notes on the Trees and Shrubs of Canada,”’ presented to
the Society by the Hon. William Sheppard of Fairymeade, C. E.

The ordinary monthly meeting of the Society was held on Mon-
day evening, April 24th, the President in the chair. Various
donations to the library and museum were announced.
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NEW MEMBERS.

Mesers. Jawes Bwan, W, Muir, and J. A, Harte were clected
ordinary members,

PROCEEDINGS.

Dr. Hunt vead an abstract of a paper entitled “ Contributions
to the Chemistry of' Natural Waters.” De. Hunt also read an
abstract of a paper on ¢ The Iixtraction of Copper from its Ores
in the Humid Way, by Thomas Ilacfarlane.”

ANNUAL MEETING.

The annual meeting of the Soeciety was held at its rooms on
the evening of May 18th, the President, Principal Dawson, in

" " the chair. Mr. Whiteaves, the Recording Seceretary, read the

minutes of the last annual meeting ; after which the usual annual

address by the President was delivered, as follows ;:—

TIIE PRESIDENT'S ADDRESS.

GENTLEMEN :—In the midst of the many exeiting oceurrences
of the past year, we have reason for thankfulness and mutual
congratulation that we have been enabled to pursuc in peace
our unobtrusive work, and that we have to record the past
as onc of the miost successful years of this Society. Dore than
twenty original papers on various departments of Natural History
have been contributed, the greater part of which have been pub-
lished in our Journal. OQur course of Somerville Lectures and
our Annual Conversazione have been eminently successful. Large
additions have been made to our Museum, and much progress has
been made in its arrangement. An Entomological club has been
cstablished in connection with the Society, and arrangements have
been made for retaining for another term of two years the services
of our efficient scientific curator, Mr. Whiteaves.

In Geology many important communications have been received.
Among these I may particularly mention, in the first place, several
papers by Dr. Hunt on Canadian lithology, on the silicification
of fossils, on mineral waters and on the economical uses of peat.
While all of thesc are of great value, I may direct particular
attention to the very remarkable facts stated in the paper on
mineral waters, in relation to the saline springs so abundant in
this country, when regarded as affording evidence of the com-
position of that primeval ocean in which our Silurian beds were
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deposited.  As treated by Dr. Hunt, mineral springs cease to be
merely objects of curiosity or for medicinal use, but acquire great
geological interest, as indications of conditions of the ocean which
have long since passed away, but which may have had an impor-
tant influence on animal life and mineral accumulation in the
palcozoic period; and also asillustrations of the causes of chemieal
change now in action in the crust of the earth.

The remarkable discovery by Mr. Billings of locomotive orzans
probably of the nature of swimming feet, in Asaphus platycephalus,
read before the Society, but not yet published, deserves to be
reckoned as one of the most important facts developed in connection
with Canadian Geology in the past year. As an addition to this
discovery, I may place the view which I presented to this Society,
in a paper on the fossils known as Rusophyrus, that these are in
reality casts of burrows of trilobites, and entitled to the name
Rusichnites.

In my address of last year I dwelt at some length on the
question of the mode of formation of the boulder clay, and on the
alleged action of glaciers in the post-pliocene period ; and stated
my reasons for the belief that floating ice was the agent in the
striation of rock surfaces, and the transport of boulders in Canada;,
and that our lake basins had been eroded by the slow action of
cold ocean currents. T have siuce followed up this subject, and in
2 paper on the post-pliocene deposits of Rividre du Loup, have
endeavored to show the truemarine character of the boulder clay
of that locality, so rich in fossil shells of the post-tertiary period,
I have also obtained facts which prove conclusively that the
boulder elay of Montreal and its vicinity could not possibly have
been sub-aerial, and that throughout Xastern Canada this deposit
does not form a continuous sheet, but rather a serics of old sea
margings extending from an elevation of two or three hundred feet
above the sea to the present sea level, and in time from the
newer Pliocene period to the present day.

Lastly, under the head of Geology, but passing from the latest
formations to the far distant dawn of organie life on our planct,
our last number contains the re-publication of papers by Sir W.
Logan, Dr. Carpenter, Dr. Hunt, and myself, on Eozion Cana-
dense, shewing that the views which I illustrated here a year ago,
of the character of that remarkable fossil, have been fully confirmed
by the greatest living authority on the group of animals to which
the specimens were assigned, and that this great discovery has
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been accepted as an unquestioned fact by all the leading minds in
Geology.

Before leaving this part of our work, it is proper to state that
the utility of our collection tostudents of Geology and Mineralogy
has been much increased by the arrangement and display of our
specimens of fossils, rocks and minerals, through the exertions of
Mr. Whiteaves, aided by other members of the Society.

Among the nunierous papers received on Ziology, Botany and
Physical Geography, I may,without attempting any detailed notices,
mention those of Mr. Jones on Ocean Drift, and on the fishes
of Nova Scotia, communicated to our Journal by the Natural
History Society of New Brunswick ; of Mr. J. G. Bowles on Pieris
rapee ; of Dr. Bowerbank on-Canadian Sponges; of Prof. Brunet
on the Travels of Michaux; of Prof. Lawson, Prof. Katon, and
Mr. McCord on Canadian Ferns; of Mr. Drummond on the
Geographical Botany of Canada ; of Hon. Mr. Sheppard on Cana-
dian Timber trees; of Mr. Vennor on the Night Heron; of Mr.
Whiteaves ‘on Canadian Maminals; of Mr, Ritchie on the strue-
ture of Insects; and lists of plants of various localities in Canuda
contributed by Dr. Thomas, Mr. Drummond, Mr. Macoun, and
other botanists, We owe also to the gentlemen of the Bntomo-
logical club our cordial thanks for the generous donations which
have filled our cabinet of inseets with one of the most valuable
collections of entomological specimens as yet accumulated in this
city.

It is proper, on this occasion, to congratulate the Socicty on the
completion of the first series of its Journal, the Canadian Naturalist,
and on the commencement of the second volume of a new and
improved series. The inception of the Canadian Naturalist is due
to our colleague Mr. Billings, the palecontologist of the Canadian
Survey ; and the first volume was ably sustained by his unaided
exertions. Adopted by the Natural History Society in 1857, it
has now entered on its tenth year of publication, and contains in
the volume already published a mass of information on the Natural
History of British America, indispensable to every student of the
subject. It has established its reputation wherever science is cul-
tivated, and is now a recognized medium of communieation between
Naturalists in Canada and in foreign countries. It is only to be
regretted, both for the sake of the interests of science and of the
publishers of the work, who have heretofore issued it without any
expense to the Society or any public aid, that it should not be more
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extensively circulated. When we consider the difficulties expe-
rienced by scientific periodicals both in Britain and the United
States, it: is not surprising that a scientific journal in Canada
should be slenderly supported. Still I think that, if the value of
the articles contained in the Naturalist, and the importance of sus-
taining it, were properly understood, its subseription list would be
largely increased. I earnestly commend this matter to the attention
of members of the Society. It will be proposed in connection
with this, in the Reportof the Council, that a new class of members
should be created in connection with the Society, namely, non-
resident ordinary members, who should pay a subseription equiv-
alent to that for the Naturalist, and should enjoy the advantages
of the meetings and museum of the Society, during any visits they
might make to the city. In this way I have no doubt that some-
thing might be done toward the introduction of a taste for Natural
History, as well as toward the extension of the circulation of the
Naturalist, It is to be hoped that these subjects will receive
the early attention of the officers of the Society.

In conclusion, gentlemen, allow me to say that in cultivating
here the amenities of science, and directing our attention and that
of others to the works of God, we are in our humble way doing
something for the welfare of this country. We are secking to
mingle the pursuit of merely utilitarian objects in the development
of the resources of this country, with higher and more philosophical
conceptions of nature. In the midst of many perturbed social and
political elements, we are studying things that make for peace, and
which are for the common benefit of all. While we are so constant-
ly drawing closer the links of connection between ourselves and
kindred institutions in other parts of the great empire to which it
is our happiness to belong; and while, in common I believe with
all scientific men and educators in British America, we feel that
it is above all things desirable that still more intimate and mutu-
ally helpful relations should be established with the good heart of
that empire, so that the political, social, and scientific power of
Great Britain may be more strongly felt in these colonies, we can
at the same time extend the most carnest sympathy and lively
appreciation to the labors of scientific men in other lands, and can
more especially ally ourselves in the closecst manner with our
numerous and able fellow-workers in the United States, who
have always been so ready to recognise in our case that bond of
brotherhood which should unite all the cultivators of science in
every country.
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In now resigning the office with which, contrary to my own
desire, you have honored me twice in succession, I have only to
express my regret that the pressure of other duties has prevented
me from devoting more time to the interests of this Society, and
my carnest wish that its prosperity in the past, and more especially
since it entered on an enlarged career of usefulness in its new
building, may prove an carnest of still greater success in the
future.

REPORT OF THE COUNCIL.

The Chairman of the Counecil, Mr. Rimmer, then submitted
the following Report.

Your Council bog to offer the following report of the procced-
ings of the past year. They regret to say that even the Socicty
has not been quite free from the effects of the general commerecial
depression. The number of new members is fourteen, but on tho
other hand there have been many resignations. The list of mem-
bers has not heen revised for some years, and on careful serutiny
several names have been removed, many of whom have long ceased
to belong to the Society.

The debt upon the building is still $2400, bearing interest.
The number of ordinary membersisabout 220, which should procure
an income of about $880; and two new life-members, Messrs, H,
Fraser and John Molson, have been added during the year. This
sum is, of course, exclusive of the government grant, which has
not been received so far; but your Council have every rcason to
believe it will be when Parliament meets. We are again indebted
to our treasurer Mr. Ferrier, for the liberality with which he has
come forward and advanced money to liquidate the more pressing
claims. The Socicty owes him now 8190, and the other claims
against it are about $300 for ecurrent expenses.  Mr. Ferrier, by
a system of cash payment for advertising, printing, and other
items, has been able to reduce the expenditure from $2100 to
§1700. The price charged for the use of the lecture-room has
been reduced to $6, and for the library to $2 per evening.

Your Council would snggest, as a means of improving the in-
come of the Society, that a new class of members might be intro-
duced, viz. non-resident paying members, who might have all the
advantages of the Society when they visit the city; and as they
cannot attend our meetings, a copy of the Naturalist might he
sent to their address. This would also give us the advantage of
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being in constant communication with the residents of country
places, from whom specimens of interest to the Society might be
procured.
PUBLIC LECTURES.

The Somerville lectures this year have been extremely interest-
ing; their subjects were as follows:

February 16th, 1865. On the Oldest Fossil known, and its
living representatives: by Principal Dawson, LL.D., F.R.S.

March 2nd, 1865. On the Occurrence of Metals in Nature .
by Dr. T. Sterry Huat, F.R.S.

March 9th, 1865. Shells, considered from a popular and
a literary point of view: by J. F. Whiteaves, F.G.S.

March 16th, 1865. On Ferns: by D. R. McCord, B.A.

March 21st, 1865. On Certain Chemical Manufactures which
might be advantageously introduced and carried on in Canada:
by Prof. Bell, F.G.S.

Mareh 28th, 1865. On Combustion, illustrated with experi-
ments : by Dr. Girdwood.

CONVERSAZIONE.

The Annual Conversazione of the Society was held on the even-
ing of February 21st, and was unusnally successful, upwards of
400 persons being present. [A report of this meeting will be
found on page 75.]

MISCELLANEOUS,

It is a matter of congratulation that we have secured the ser-
vices of Mr. Whiteaves for two years longer, commenecing from the
first of April, 1865, at a salary of $400 per annum; and for this
sum he undertakes to conduet the correspondence, to act as sub-
Librarian, and to edit the Naturalist if necessary.

Mr. Whiteaves will give, in his capacity of curator and sub-
librarian, an account of the alterations in and additions to the
museum and library. Your Council respectfully urge upon their
successors the desirability of increasing the membership as far as
possible. There are so many advantages that we can offer. to the
public, and such facilities afforded for studying Nuatural His-
tory in the city and its vicinity, that we believe the Society
requires to be more generally known than it is at present. There
are many inhabitants of Montreal who have never seen the
Museum ; and it might be worth while to consider how far it could
be thrown open to the public on certain oceasions, free of charge,
as is done by kindred institutions in Great Britain.

Vou. IL, U No. 4.
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They are also, in conclusion, glad to find that more enlightened
views are prevalent with regard to the protection of small birds ;
this is partly owing to the representations made by our Society,
and in part to the efforts of the Fish and Game Protection Club,
with whom we cannot too cordially co-operate.

REPORT OF THE SCIENTIFIC CURATOR.

The most important work of the past summer has been the
formation of a good entomological collection. Nearly all the old
Canadian specimens which had become injured, and faded by
exposure, have been replaced by fresh examples. By the exer-
tions of friends our local collections have more than doubled lately ;
not only have we filled the twenty-six drawers of our cabinet, but
we have four cases full over and above these.  As much bas been
done in the way of naming and classifying our specimensas the present
state of our knowledge of Canadian insects warrants. The Coleoptera
and the diurnal Lepidoptera are for the most part named. Many
of the noeturnal Lepidoptera, and most of the Hymenoptera, Dip-
tera, Neuroptera, Orthoptera, and Hemiptera of this country have
yet to be determined. It is hoped that with the assistance of the
Entomological branch of our Society, some steps may be taken
in this direction. The large and interesting collection of minerals
contained in the Museum has occupied a considerable portion of
my time. A number of cases that have not been opened for years,
have been unpacked, and their contents carefully looked over.
Several specimens that were missing in Dr. Holmes’ eolleetion, have
been restored to their place, and labelled. Including these, and
several specimens placed in this collection for the sake of compa-
Tison, the series now consists of upwards of 1400 specimens from
various parts of the world, all of which are carefully lubelled, A
collection of Canadian rocks and minerals has been formed to
illustrate the prominent features of the lithological part of Cana-
dian geology. A number of new specimens has been procured, and
about 200 rocks and minerals are now named and exhibited. Two
packages were found to contain a series of the rocks, lavas, und
other minerals of Vesuvius and its neighborhood, a collection of
great iuterest, and containing many fine specimens. The labels
attached to these were written in Italian, and often incorrectly
spelled. Signor de Angelis, who has lived many years in the imme-
diate neighborhood of Vesuvius, has kindly helped me to identify
the exact localities of the specimens, and Dr. Hunt has determined
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some of the more difficult minerals. The set consists of about
380 specimens, all of which are now labelled and exhibited. These
two last collections, which have never been exposed to view until
now, occupy one of the new cases which were got last winter. A
number of miscellaneous minerals of interest have been labelled
and placed tewporarily in the case in the aquaria room. The
number of specimens labelled is about 165. A great many dupli-
cates and worthless specimens have been selected and put away.
The number of specimens of rocks and minerals that are now
named and exhibited in the museum may be approximately
summed up as follows:

Dr.Holmes's Collection, with additions, over 1400 specxmens.

Canadian Rocks and \lmemls... ceseeraes 200

Rocks and Minerals of Vesuvius.eeeveeess 370 4
Miscellaneous d0....ve cevveevsanensccses 163 “

—

Inall upwards of.coveenevenanense.. 2135 specimens.

Some 500 or 600 specimens remain without any localities; they
are mostly duplicate examples, and are in some cases undetermined.

The second new case has been entirely devoted to our collection
of fossils. The old series was totally unnamed and devoid of
any attempt at arrangement. Many new specimens have been
added during the past session, Dr. Dawson has contributed several
Devonian, Carboniferous and Post Tertiary speeies, Prof. Dana
some Carboniferous and Cretaceous forms; and during last summer
I reccived several donations to this part of our collection from
various friends in the United States. The local fossile of the
neighborhood of Mountreal I have collected in person: most of
these will be found in the collection. To Mr. Billings T am
indebted for the determination of the Silurian and Devonian
species, and to Prineipal Dawson for the nomenelature of the Car
bouiferous fossils ; those of the Mesozoic and Tertiary periods were
determined by myself.

The following is an estimate of this branch of our Collection.

Lower Silurian........ veeesecsrenasesss Gl specnes.
Middle it errreranann 23

Upper e .. B { &
Devonian........ reeenes rveteeeannanan 31 “
Carboniferous...... terreseseseasas «xo BT o
TS e et vreraccnonnnnsosasassnansanns .21 «
Oolite.eeninaanes s tirennann. vees 42 L
CrotaceolS.cam e oo seenonn vee. 30 «
Tertinry ..... s treesetavess  eeaean 12 «
Post Tertiary... . c.eveeneenns vo. 38 &

Tu all about 314 species.
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The Polyzoa or Bryozoa of the Gulf of the St. Lawrence have
been determined by Principal Dawson, and may now be conve-
niently studied. The Annelida, from the same district, have also
been classified and named. The synonyms of the Canadian species
of 1 ptiles and fishes have been studied, and printed labels have
been attached to the specimens. A few of our foreign birds have
been determined and labelled. During the past summer several
additions have been made to our collection of shells and radiates:
these have been named and incorporated with the general series.
During the past winter the making arrangements for the Somer-
ville course of lectures devolved upon me.  These I have
often reported from mnotes taken during the evening, and when
this has not been the case, care has been taken that reliable ab-
stracts should appear in the daily press. It is hoped that the
series as a whole has not proved inferior in point of interest to
those of past years.

During the month of April, 1865, I devoted some time to the

library, having been appointed sub-librarian on the first of that
month.

The Treasurer of the Society, Mr. Ferrier, then gave an ac-
count of the financial position of the Society, showing what had
been its receipts and expenditure during the past session. The
details will be found on another page.

It was moved by the Right Rev. the Lord Bishop, and unani-
mously resolved : :
That the special thanks of the Society be voted to the President

of the past session for his valuable services during that time.

A vote of thanks to the other officers of the past year, was also
unanimously carried.

The following gentlemen were elected as officers of the Society
for the coming session:

OFFICERS FOR 1865-6.

Pesident.—C. Smallwood, M.D., LL.D., D.C.L.

Vice-Presidents—Principal Dawson, LLD., F.RS.; Rev. A
De Sola, LL.D.; Sir W. E. Logan, LL.D., F.R.S.; Dr. T, Sterry
Hunt, LL.D.,, F.R.S.; B. Billings, F.G.S.; The Right Rev. the
Lord Bishop and Metropolitan; John Leeming; Rev. A. I
Kemp, M.A.; and W. H. A. Davies.
" Treasurer.—dJas. Ferrier, Jun. .

Cor. Secretary.—Prof. P. J. Darey, M.A.

Rec. Secretary.—J. F, Whiteaves, F.G.S.
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Librarian.—Stanley C. Bagg.

Council.—J. H. Joseph; BE. Murphy; A. Rimmer; L. A. H.
Latour; A. 8. Ritchie; C. Robb; D. A. P. Watt; G. Barnston;
and John Molson.

Library Committee—(These with the Librarian, were elected
also a Membership Committee) D. Mackay; G. H. Frothingham;
Rev. Dr. Wilkes; Peter Redpath; and John Molson.

Lditing Committee of the Canadian Naturalist.—D. A. P,
Watt, Acting Editor; Principal Dawson; Dr. T. Sterry Hunt;
E. Billings; J. F. Whiteaves; and Prof. P. J. Darey.

TIIE CANADIAN NATURALIST.

The Canadian Naturalist is sent to the following Institutions
and Societies, &e.:
CANADA, ETC,

University College,eueeesiiiieiiniiniinnnanss Toronto.
Canadian Institute,..coceeeevreneneaiinnns .Toronto.
Board of Arts,....oevveiirenneeenenennnn... Toronto.
Queen’s University,...ccovevivvens coennane. . Kingston.
MecGill College,.ceuvveiieanniiienencacianes ... Montreal,

Laval University,......... errerreennanean ..Quebee.
Literary and Historical Society........... Quebee.
Natural History Society,.....coveeuneneans .St. John's, N.B.

Nova Scotia Institute of Nat. Science....Halitax, N.S.
TRITED STATES.

Natural History Society.....ocoeeeeennns .. Portland, Maine.
Harvard College,............. ceanenaes ....Cambridge, Mass.
Amherst Colleze,..covnnenee.. v enas ... Amherst, Mass.
Bssex Institute,..eevercienrearacneneen.eeseSalem, Mass.

Yale College,.cc.vueaninnee.. ces senraeenvones New Haven, Conn.
Silliman’s Journal,.. ceeeeveriaiiiareninnens New Haven, Conu.

Lyceum of Natural History,...............New York.
Natural History Society,.....ccceeeeernn.... Boston, Mass.

State Library,...... ererrissnaaaanae eeeeeese Albany, New York.
Academy of Natural Sciences,............ . Philadelphia, Penn.
Franklin Institute,.....eoeeeeeerseeveoessss Philadelphia, Penn.
Smithsonian Institution,...cceceeeeees oo . Washington, D.C.

GREAT BRITAIN.
Geological Society,..ceersveserarerienereni.. uondon,
Linnaean Society,..ceeriieierniennnnnniienn. «Loudon.
Royal Society, cveeeireaceessnensasenasses. . London.
British Museum Library,...cceeeeens «ees.o. London.
Society of Artseceeciiiiienaiciiirnieeraes Jiondon,
Geological Survey of Great Britain....... London.
The Geological Magazine,..................London.
Technologist,..uversereeeensenseneens ceevenena London.
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Quarterly Journal of Seience,..............London.
Popular Science Review,..uuueeseeeee .. ondon.
Naturalists’ Field Club,...ccccceeuesr..... Neweastle-upon-Tyne.
Bodleian Library,....iveveeeceeeceeniennsse.. Oxford.

University Library,.ccoeceeeaennsn. «eese..Cambridge.
Literary and Philosophical Society,.......Manchester.
University Library,..ceeeceerveee ceeeree.. Edinburgh.
University College,...... terrerenennenssanes s Glasgow.
Royal Geological Society,...ruveenseese....Dublin,
CONTINENT OF EUROPE.
Société Géologique de France,.............Paris, France,
1’ Académic des Sciences..........cicoee.. . Dijon, France.
Tmper. Geological Institute,................ Vienna, Austria.
Deutsches Geolog. Gesellsehafft,.... . ...... Berlin, Prussia.
University Library,............. eseeeerees. - Bomm, Prussia.

Société Impériale des Naturalistes,...... . Moscow, Russia.
Konigl. Bayerischen Akademie der Wis-
senschaften..uviceeiiienennnns veee. - Munich, Bavaria.
Academy of Seiences,..oeveeereencenrenens -Stockholm, Sweden.
Christiana University,..cceeve.eeeeeeenss .. .Christiana, Norway.
Royal Library.....eeecveveeeerecereee voneeo. Copenhagen, Denmark.

Bibliothéque Imperiale.....coeeeueerenen -on St. Petersburg, Russia.
Batavian Academy,......cceeiiunnnanes .... Leyden, Holland.
Freiberg Royal Academy,..................Freiberg, Saxony.
Nederlandisech Metereol. Jaarboeck,...... Utrecht.

MONTHLY MEETING.

This Society held its last meeting for the session, 1864-65, on
Monday evening May 29. The chair was oceupied by Dr. Small-
wood, the newly-clected President.  After the transaction of the
usual routine business, the following donations were announced.

TO THE MUSEUM.

From Mr. H. Leggett,—A series of precious stones, consisting
of thirty-six specimens, including four rubies (uncut) from the
East Indies, one sapphire from Ceylon, two aquamarines, four
chrysoprases, three turquoises, a fine cut’s eye from Ceylon
amethysts. heliotropes, agates, &e., &e.

Trom Mr. D. McKay,—Specimen of the bullfrog (Rana
piplens Linn))

From My, C. Foley—The Night heron (Nyctsiarder Gardeni
Baird) ; and an example of the American crow (Corvus Americanus
Audubon),

From Mr. W, Hunter—A stuffed specimen of each of the follow-
ing birds: The swamp spmrrow, male (Melospiza palustris
Baird®; the Nashville warbler, female (Helminthophaga rufiea-
pille Baird) ; and a male bay-winged bunting, (Poocetes gramsi-
nens Baird)—all shot on Montreal mountain.

Frem Mr. Dunn—A jumping mouse, (Jaculus Hudsonicus
Zimwerwan).
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PROCEEDINGS.

ON THE FOSSILS OF THE TRENTON LIMESTONE OF THE
ISLAND OTF MONTREAL.

By J. F. Wmreaves, F.G.S, &c.

This paper is offered partly as a compilation of the results
obtained by other observers, and is partly derived from original
investigation. It is thought desivable to place upon record all
that is known with any degree of certainty respecting the fossils
of the Trenton limestone proper—exclusive of *he Black River
Group—so far as these rocks have been explored on the island of
Montreal. The zone and locality that I have examined with
most eare is the upper part of the formation, as it occurs between
the villages of St. Jean Baptiste and St. Michel. In this distriet
fourteen species have occurred to me, which, so far as I am awarc,
have not yet been recorded as occurring on the island, two of
which (dtrypa deflecta Hall, and Holopea symmetrica Hall),
have not previously been detected in Canada. In addition to this,
1 have obtained one Cystidean (?) new to science, two new bryozoa
(one the type of a new genus), a new brachiopod (of the Orbicula
group), and a new species of Otenodonta. The list of fossils,
however, must be looked upon only as a result of the commence-
ment of an investigation which has yet to be carried out. To my
friend, Mr. Billings, the Pulweontologist of the Geological Sur-
vey of Canada, I am indehted for much valuable assistance in the
determination of critical species. With the exception of Stropho-
mena deltoidea, these fossils 1pay perhaps be considered charac-
teristic of the upper zone of the formation.

List of Fossils procured from the Trenton limestone proper, of
the island of Montreal :

ZOOPHITA.

Stenopora fibrosa, Goldfuss.
R petropolitana, Pander.

CRINOIDZE.

Dendrocrinus acutidactylus, Billings.
¢« proboscidiatus, ¢
te eylindricus, e«
Heterocrinus Canadenss, «
i tenuis, ¢
Rhodocrinus pyriformis, “ (columns only).
Cleiocrinus grandis, ¢

CYSTIDEE.

Pleurocystxtes squamosus, Billings.
exornatus, ¢
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Glyptocystxtes Logani, Billings and var. gracilis.
multiporus, Billings.
Also a specimen of & supposed new genus.

EDRIOASTERIDE.
)
Edrioaster Bigsbyi, Billings,

BRYOQZOA.

Intricaria reticulata, Hall,
Ptilodictya acuta, “
Two new species, one probably of a new genus.

BRACHIOPODA.

Lingula quadrate, Eichwald.
#  riciniformis, Hall.
% Progne, Billings.
¢ Phelomela, ¢
¢ Daphne, i
Discina Pelopoea, ¢
Trematis Montrealensis, Billings.
Lepteena sericea, Sowerby.
Strophomena alternata, Conrad.
“ deltoides, u“
" tenuistriata, Sowerby.
Orthis testudinaria, Dalman.
¢ lynx, Eichwald.
¢ subquadrata, Hall,
¢ pegctinella, Conrad.
¢« Burydice, Billings,
Rhynchonella increbescens, Hall.
« recurvirostra, ¢
Camerella hemiplicata, Hall. (A. cireulus? young of this?)
Atrypa deflecta, dall? (New to Canada.)

LAMELLIBRANCIIATA.

Avicula Hermione, Billings.
Modiolopsis carinnta, Conrad.
3 fllhﬂ 13

13

Ctenodonta dubxa, Hall? (Perbaps the young of Tellinomya anatini-

formis, Hall.)
Ctenodontn Astarteeformis, Salter.

GASTEROPODA.

Holopea symmetrica, Hall. (New to Canada.)
#  Nereis, Billings.
Ciclonema Montrealensis, Billings.
- u Hageri, Billings.
Subulites subfusiformis, Hall.
Eculiomphalus Trentonensis, Conrad.
Trochonems umbilicata. Hall?
Pleurotomaria Americansa, Billings.
Metoptoma Trentonensis, Billings.

PTEROPODA.

Conularia Trentonensis, Hall.
Bellerophon bilobatus, Low.
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CEPHOLOPODA.

Orthoceras proteiforme, Hall, and var. lineolatum.
“ strigatum, Hall.

Cyrtoceras J uvenalis, Billings.
s macrostomum, Hall? or a new species.

CRUSTACEA.

Asaphus platycephalus, Stokes.
Calymene Blumenbachii, Bronaniart,
Cheirarus pleurexanthemus, Green,
Trinucleus concentricus, Eaton.

ENTOMOSTRACA.
Leperditia Canadensis, var.—rare.
ANNELIDA.

Serpulites dissolatus, Billings,
(66 species).

REVIEW.

GeorLogy oF NEw BRUNSWICK.
(Continued from puge 239.)

One of the most important points in Prof. Bailey's Report, is
the working out of the relations of the metamorphic rocks under-
lying the Devonian plant beds of St. Johns; and which, it now
appears, constitute a series descending even to the horizon of the
Laurentian. The following extracts relate to the Portland group,
supposed to be Laurentian, the Coldbrook group in the horizon
of the Huronian, and the Portland group, which yields Primordial
fossils.

“ PORTLAND GROUP.—Age—It might readily be supposed that
the extreme metamorphism exhibited by therocks of the Portland
group would be aceepted as conclusive evidence of their great anti-
quity. Indeed the fact of such antiquity could scarcely have been
doubted, were it not for the intimste association and almost entire
conformability between the beds of this and the overlying groups,
which have heretofore induced all the observers who have examined
the district to link them in a single series, As the latter are un-
questionably of Upper Devonian age, the beds of Portland were
supposed to represent either a portion of the lower division of the
same formation, or possibly the upper part of the Silurian. Dr.
Dawson alone, while still adopting the latter view, called attention
to the great resemblance between these rocks and those of the great
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Laurentian series of Canada. It is with mueh gratification that
we are now enabled to confirm, with a good degree of certainty,
this opinion of their antiquity and geological position.

“ The facts upon which this decision is based are chiefly these:
first, the great metamorphism of the series, and secondly, the posi-
tion which it holds with reference to the overlying formations. It
will be impossible clearly to explain the latter without anticipating
the deseription of the groups which are to follow, but it will be suf-
ficient here to say that one of these groups, that of Saint John,
formerly supposed to be connected with the Devonian series, has
been shown, upon the evidence, of its fossils to be undoubtedly
Primordial, or to be the equivalent of the Potsdam rocks of other
portions of North America—rocks at the very base of the Lower
Silurian series. Were the rocks of Portland simply underncath
the fossil-bearing beds of the Saint John group, we should still be
obliged to regard them as Azoic; but, as will hereafter be shown,
they are really separated from the latter by the entire mass of the
Coldbrook group, representing certainly not less than 7000 fect of
stratified deposits, which must have been formed in the interval
between the laying down of the Portland beds, and the shales and
sandstones of Saint John.

“1If then, as is probable, the Coldbrook group is the partial
representative of the Huronian beds of Canada, we cannot hesitate
in assigning the subjacent syenites and limestonss 6® Portland to
the great and still more ancient Laurentian series, & grcap hereto-
fore supposed to be unrepresented in this pertion of the continent.

¢ In corroboration of this view, we have only to eall attention to
the great similarity of the two formaticas in their mineral compo-
sition, and their extreme metamorphism. Without entering into
minute details, (for the study of which the reader is referred to the
Reports of Sir William Logan on the Geology of Canada,) it may
be sufficient here to say that this resemblance is apparent in the
suceession of stratified deposits, consisting in both, prineipally of
gneiss, quartzite, limestone, anorthosite (?) and oceasional bands of
miea-schist, together with syenite, and rocks which can with
difficulty be distinguished from intrusive granites. Both hold
beds of graphite, sulphurets of the different metals, serpentine (in
connection with the ealearcous beds, producing ophiclites), as well
as many simple minerals, such as hornblende, muscovite, pyral-
lolite (?) tourmaline, feldspar, and others. The abundance of mag-
nesiun silieates in the Portland rocks is also remarkable, as ebserved
by Mr. Matthew, and suggests the possibility that the limestone
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may in part be dolomitic like the similar calearcous beds of the
Laurentian.

“CoLpBROOK GROUP.—(Characters—It has been stated that
the Coldbrook group consists of two members, an upper, soft, red,
and of aqueous origin, and a lower, in which the rock is chiefly a
hard greenish-grey compact slate. There is but little variation in
the characters of these members throughout their entire extent.

“In the neighbourhood of Saint John the development of the
group is of too limited character to serve for illustration. Widen-
ing however, to the eastward, it is well exposed along the valley of
the Coldbrook, and the following succession has been observed by
Mr. Matthew :— .

1. Bard greenish-gray slate, stratification very obscure.

2. Conglomerate, with bright red slaty paste.

3. Grey conglomerate.

4. Coarse reddish grit, and conglomerate with purple sandstone.
Apparent thickness of the whole, 5000 feet.

“In tracing the group to the eastward, along the northern side of
the Loch Lomond Lakes, two sections have been made across the
lower member of the series, the first extending from ¢the Thorough-
fare” between the first and second lakes, to the Golden Grove
settlement, the second from the latter to the third lake, thus re-
crossing the same ridge.

‘ Along the line of the first section, the rocks of the group differ
from their development westward, chiefly in the occurrence of a
middle band of sandstore and shale, resting upon a thick succession
of porphryitic and amygdaloidal traps, associated with bands of
ferruginous and white feldspathic quartzites. Near the lower part
of Golden Grove, the base of the Coldbrook group is represented by
the occurrence of heavy beds of dark-grey sandstones and coarse
quartzose conglomerates, the latter much faulted and injected.

¢ The great thickening of the Coldbrook beds in this vicinity is
probably, as sugzested by Mr. Matthew, the cause of the decided
casterly trend noticeable in the upper member of the present group,
as well as in the overlying deposits.

“ Along the second section referred to, no facts additional to those
now given were observed, with the exception that a portion of the
series, near Brawly Lake has been exposed by an extensive slide,
and now projects in wild and lofty overhanging clifis above the
Tuin at its base. A

« Tt has been stated that rocks apparently forming a portion of
the upper member of the group now under consideration, occur
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along the southern side of the first Loch Liomond Lake. They
consist of purplish-red trappeau and quartzosc sandstone, but are
not well exposed.  Although probably belonging, as above stated,
it is possible that these rocks may represent the upper member of
the Blomsbury group, hereafter to be described.

«Southward of the above, along the line of Rateliffe’s Millstream,
the exposures are more clearly visible, and the Ccldbrook rocks
may be again distinetly recognized. Nowminally underlying the
Saint John group, which is a newer series, they here lie above the
latter, both formations having been reversed by a folding of the
strata, They consist at this place of purple sandstone, greenish-
grey, red and purple sandy shales. To the eastward the same mem-
ber appears crossing Handford’s and Harding’s Brooks, on the old
road from Quaco to Sussex.

¢ Returning for a moment to the neighborhood of Loch Lomond,
we have next to consider the rocks of this group, occurring to the
southward of the fault and dowanthrow at the Negro settlement.
Near the last named place, and resting upon a ridge of eruptive
syenite, Mr. Matthew has observed a series of compact slaty traps,
with beds and dykes of greenstone, these in turn heing overlaid by
a broad band of white and pink felspathic and silicious slates.
Upon them again repose a series of heavy ash-slates and amygdal-
oidal traps, forming the northern side of the valley of Black River.
On the southern side of the latter, beds of the Saint John group
appear.

¢ In the sequence of voleanic sediments detailed above, a close re-
semblanee is appavent to the similar succession already given on
the north side of Loch Lomond. The same sequence is also appa-
rent along the old road to Quaco, being especially noticeable in the
occurrence in each of fine pink felspathic quartsites, succeeding
bluish, pink and grey porphyritic slates.

PRIMORDIAL FOSS1LS.

“« S, JouN GrouP.—4ge.—The question of age in the Saint
John series, is one of great importance, throwing light, as it does,
upon the ovigin of all the associated groups. It has been our for-
tune to discover facts which leave this question no longer doubtful.

¢ It has already been remarked,when desoribing the character of
this series as developed in the city of Saint John, that the remains
of alingula, an animal related to our modern sheli-fish, had been
found to characterize in considerable numbers some of the sandy
heds, but that they were too imperfectly preserved, and too indeci-
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sive in their character to throw any positive light upon the age of
the rocks which hold them. The other markings beforc mentioned,
such as worm-burrows, shrinkage-cracks, and rain-drop impressions,
although they furnished conciusive evidence as to the physical con-
ditions under which the beds were formed, did not serve to remove
the obscurity which enveloped the diseussion of their age.

“ Subsequently, during an examination of the valley of the Cold-
brook by Mr. Matthew and his brother, organic remains were obser-
ved of a more decided character. These latter consisted, besides some
obscure relics of a small oxthoceratite, and numerous trilobitesof two
or three species, but these were so excessively distorted that no satis-
factory conclusions could be based upon their study. Until the
present summer, therefore, the age of this great series, although
vaguely surmised, remained a subject of discussion and doubt.
The discovery of finely-preserved Trilobites and Brachiopods at
Rateliffe’s stream, and in the valley of the Coldbrook, has now
removed this doubt, and left no uncertainty as to the age and ori-
gin of the group which holds them. We regard this discovery as
among the most interesting and valuable results of our summer’s
labour.

% Phat the discussion of this question might have the careful and
attentive study whieh its importance demanded, the fossils above
referred to were placed in the hands of Mr. Hartt, who, as will be
seen below, has enjoyed peculiar facilities for their determination
and comparison. It had been hoped that the entire results of that
gentleman’s labours might have been embodied in the present Re-
port, but the want of sufficient lei~ure for their complete analysis,
has prevented this from being accomplished. The following notice
is, however, introduced as preliminary to a more detailed deserip-
tion to be given hereafter :

Preliminary Notice of a Fuuna of the Primordial Period in the
vicinity of St. John, N. B.
By C. Frep. HartT, A.M.

“ My examination of the fossils collected last August, from the
Saint John group, at Rateliffe’s millstream, by Prof. Bailey, Mr.
Geo. Matthew, and myself, and of a collection made from the same
group at Coldbrook, in 1863, by Messrs Geo. and C. R. Matthew,
is not yet sufficiently complete to enable me to give an extended
description of them here. I shall therefore limit myself, at pre-
sent, to a notice of the genera, and of the aid they afford in the
deermination of the geological position of the Saint John group,
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leaving the descriptions and figures of the specics to be given in a
paper which will appear in the Appendix to this Report.

“The fossils as yet known to oceur in the rocks of the Saint John
group, ate principally Trilobites, which are represented by quite
a large number of specirs, and Brachiopoda, which last are of more
rare oceurrence. Al these fossils are preserved as easts or impres-
sions, the tests of the crustacea and the shells of the Brachiopoda
being usually transformed into oxide of iron.

“ All the specimens have suffered more or less from distortion
through pressure and the metamorphosis to which the rocks er-
closing them have been subjeeted. The Trilobites oceur also as de-
tached fragments, so that their accurate determination is not easy,
and more material is required in order satisfactorily to figure and
deseribe all the species.

¢ Representatives of four genera of Trilobites have been obtained
thus far from the Saint John rocks, viz :— Prradoxides, Conoce-
DPhalites, Agnostus, and a new genus (?) allied to Conocephalites.

¢ The number of species in each genus has not yet been satisfac.
torily made out; but of Paradowides there are at least five, of
Conocephalites seven, and of Agnostus and the new genus each one.

¢ All the species appear to be new. One of the Puradoxides bears
a close resemblance to P. rugulosus, Corda, from the Etage C of
Barrande, in Boheinia, and onc of the Conocephalites is allied to
C. coronatus, Barrande, from the same fauna and horizon, though
ueither is identical with the European species.

** There are six species of Brachiopoda, Lelonging to the genera
Orthisina, Discina, Obolella, and Lingula. I have not been able
to identify any of the forms with described species.

“ Though all the species from the Saint John group ave apparently
new, yet the oceurrence of Puradoxides and Conocephulites, genera
confined entirely to the so-called Primordial fauna of Barrande,
and everywhere characteristie of it, together with the strong like-
ness borne by the Saint John species, in their facies, to those of
the same genera of the faune of the Primordial in Europe and
America, cnable us unhesitatingly to assign to the Saint John
group, or at least to that lower part of it which has afforded Trilo-
bites, a geological position equivalent to Barrande’s Btage C, or to
the Potsdam proper of America.

“ As Agassiz has shown, Barrande uses the word fauna, in his
term primordial fauna, in a sense equivalent to epoch or horizon,
A fauna is strictly a collection of animals confined within a limited
geographical area.  The terms ‘primordial fauna,’ second
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fauna,” are used with propriety when applied to the groups of fos-
sils characterizing the Etages C and D in Bohemia; but these
terms, unless limited, should not be extended to equivalent groups
of the same age, but forming distinet faunse, in other parts of the
world, for such a double sense is incompatible with that precision
which should mark the use of scientific terms.  Primordial zone is
objectionable ; if the term Primordialis used, and it is very appro-
priate, it would be much better to suy Primordial Period, period
as used by Agassiz, being equivalent to Barrande’s etuge.

“'The lower part of the Suint John group, at Coldbrook, has been
divided by Mr. Matthew on litholugical grounds, into three bands,
viz:—

No. 1. The lower arenaceous band, with no determinable fossils,
and constituting passage beds from the Coldbrook group.

No 2. Argillaceous shales, rich in fossils, Purudvzides, Orthi-
sina (2), Conocephalites, Olbolella.

No. 2. Carbonaceous shales, full of fossils, Parudoxides, Cono-
cophadlites, Orthisina, Discina, de., all much distorted.

“T have not observed No 2, at Rateliffe’s millstream. No. 3, at
Coldbrook, corresponds exactly, in its fossil remaius, to the bed at
the millstream, from which the Trilobites, &e., were obtained.
Nearly, if not all, the fossils T have scen from No. 2, at ¢ dbrook,
arc entirely distinet from those of No. 3 of the sawe locality and
the Millstrecam; but more material is required to establish the
claim of these two beds to be considered as being characterized by
distinet successive fuunze. At all events, all the species from both
"seds are different from those elsewhere eccurring, and for at least
bed No. 3, we have in the vieinity of Saint John a distinet fauna
of the Primordial period.

“ Through the kindness of Prof. Agassiz, under whose supervision
my work is being done, and to whose suggestions I wn larzely in-
debted, T have been able to compare my speeimens with the fine
suite of Bohemian and other Primordial Frilubites in this Museun.
The results of these comparisons I shall leave to be brought out in
my forthecoming paper.”

As might be expected, both reports contain much important
in.ormation as to the carboniferous rocks of New Brunswick ; but
for this we must refer to the publications themselves, which should
be on the shelves of every geologist.

Published, Montreal, September 20, 1865.



