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NOTES ON LATIN INSCRIPTIONS FOUND IN BRITAIN.
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BY THE REV. JOHN l\lcCAUL, LL.D.,
PREBSIDENT OF UNIVERSITY COLLBGE, TOROXTO.

49. Restorations of imperfect inscriptions, although subjects of
agreeable speculation, are generally very hazardous, excepting those
cases in which the extant words or letters are parts of formule, and
then a perfectly reliable reading may be supplied from known exam-
ples. It is very different, however, when the attempt is made to
complete a fragment by supplying facts supposed to have been stated
in the missing or mutilated portions. In such cases the restoration,
although sometimes fugenious, is scarcely ever more than plausible.
A remarkable example is presented by Governor Pownall’s well known
restoration of the imperfect inscription on stones found in Bath, and
believed to have formed part of the frieze of the *temple of Minerva

* The only ancient authority for this temple is the following passage in Solinas :(—* fontes
<alidi opiparo exculti apparatu ad usus mortalium : quibus fontibus pres«l est Minervee
numen, in cujus wede perpetui ignes nunquam canescunt in favillas, sed ubi iguis tabuit,
wvertit in globos ” The identity of the d syllable of presul with the Celtic
name of the goddess suggests that Solinus may have referred to it when he used the word,
but the suspicion is groundless, 2s he says, in another place, of Angerona:—~diva preesul
silentii. Mr. Whitaker seems to have attached great importance to this passage in Solinus,
and has built up some theories on it. In his estimate of its value I cannot concur:
tho facts and the Latiuity of Solinus seem to be equally worthless. I am not disposed,
however, to question the existence of a templo of Minerva in Bath, as it is otherwise
probable.

Vor. V1. 2E
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in that city. The fragments are figured in Warner’s History of Bath,.
pb 1., fig. 7, and the words on them are thus read by the Rev. H. M.
Scarth, Journal of British dArcheological Association, 1857, p. 266 =

(1) : (2)
LAVDIVS - LIGVR OLEGIO'-LONGA-SERIA
E-NIMIA:VETVST  VNIA-REFICI‘-ET -REPINGI'CVR

From these fragments Governor Pownall invented the following res-
toration :—

[AVLVS - CJLAVDIVS - LIGVR[IVS + SODALIS - ASCITVS

FABRORVM - C]JOLEGIO * LONGA * SERIA - [DEFOSSA

HANC - AEDEM-]E - NIMIA - VETVST[ATE - LABENTEM

DE * INVENTA - ILLIC - PEC]VNIA - REFICI - ET - REPINGI -
CVR[AVIT"]

The supplied words and letters I have placed between brackets [ J.
1 .

The idea of Claudius Ligurius being a member of the College
or company of smiths, was evidently suggested, as Mr. Scarth
observes, by the inscription to Julius Vitalis, in which it is stated
that he (Vitalis) was ex *colegio fabrice elatus. The objections to
the use of the words—+sodalis ascitus fabrorum colegio—in’ the con~

# It has been inferred from these words that there was a fubrica, <. 6. a public factory of’
arms, in or near Bath, although the Notitia, whilst noticing similar establishments in differ-
ent parts of the empire, does not mention it. This, possibly, may have been the fact,
‘but it must be borne in mind, that as Vitalis was one of the fabri or fabricenses attached to
the 20th legion, the collegium, who manifested their regard for him by a funeral at their
expense, may have been the association of smiths or armourers in that legion. Thus in
Orelli, n. 4922 we find mention of the collegia frumentariorumin the 8th and 18th legions.
Elatus (Orelli, 2n. 4715, 4716) denotes that the corpse was borne to the place of interment
on the shvulders—thus orace, Sat. ii., 5:—

Ex testamento sic est clata : cadaver
Unctum oleo largo nudis humeris tulit heres.
Tacitus, Ann. i, 8. Conclamas:t patres corpus ad rogum hwmeris senalorum ferendum.

We may also infer that this was a walking funeral, the procession being formed of the
members of the guild, who followed the body on foot. FABRICE may stand either for
FABRICE[NSIVM]; or for FABRIC[A)JE. Orelli, n. 4079, adopts the latter, referring it,
Towever, to the fabrica of the legion.

+ Governor Pownall scems to have attached undue importance to membership in a
collegium fabrim. There were hundreds of such collegia or organizations of tradesmen,.
mechanics, and labourers of every class throughout the Roman Empire. The collegia fa-
brum alone may be counted by dozens; and we are not without examples of collegia den-
drophorerum, mulionum et asinariorum, suariorum et confectuariorum, whose members
respectively ocoupied positions in society about the same as English porters, waggoners,Yand
pork-butchers.
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nection in which they appear, are, if the words be intended to mean
on the occasion of his election or appointment, the money for the
repairing and repainting, should, according to usage, have been pro-
vided from his own funds; and if ‘the words be intended merely as an
honorary designation, there is no authority, so far as I am aware, for
their use in this sense under such circumstances. The words serie
and pecunia suggested the invention of the story about the money
having been found in a vessel. The objections to this application of
longa seria defossa are—the word longa seems inappropriate when
applied to seria, even though its shape iz said to have been oblonga ;
and defossa does not signify dug up, which seems to have been the
meaning intended, but buried, so that the translation of the words,
as they stand, which would first present itself, would be, @ long eartken
vessel having been buried, not having been dug up. If seriz be the
correct reading the most probable prima facie reference would be to
the seria which was kept in temples. Thus:

Lamprid. Heliogab. c. 6. < Penetrale sacrum [Veste] est auferre
conatus: cumgque seriam, quasi veram, rapuissef, atque in ea nihil
reperisset, applosam fregit.”

But it seemns not unlikely that either the true reading of the word
on the stone is serie, or that the final @ is a mistake in orthography
for e. We have thus longa serie, and if we supply annorum, this
phrase and nimie vetustate will agree well with refici ef repingi. Thus
in Orelli, n. 3300, we have PERMVLTO TEMPORE VETVSTATE
CONLAPSVS. As to the age of the inseription, a surmise may
perhaps be formed with some reason from the use of the word repingi,
a verb, which I do not recollect having seen in any Latin writer
earlier than the 6th century, A. D. On the restoration, as a whole,
it is unnecessary to say more than that I am persuaded that no one
familiar with Latin Epigraphy would mistake it for a genuine inserip-
tion ; indeed it is not as plausible as many of the Ligorian for-
geries. )

50. Another example, of the danger of attempting a restoration
with insufficient data, is to be found in Mr. C. Roach Smith’s remarks
on an inscription on a stone found, I believe, at Netherhall, Cumber-
land.

1t is figured in the Cbllectanca Antiqua, ii. pl. 48, fig. 7, and the
following (p. 202) are Mr. Smith’s observations on it 1~



3898 NOTES ON LATIN INSCRIPT/ONS FOUND IN BRITAIN.

* % % * JLSER *

QVINANAT * * *
GALATIA - DEC
BVIT GALA**¥%
XIT ANN * * *x *
DESIDER * ¥
RIS'INT * * * % *

¢ This ingcription is*incorrectly given by Gordon, and Hodgson does not at-
tempt to restore it. Two lines seem wanting at the beginning and one at the
end. What is left may probably be read thus :—fILius SERVii QVI NATus
GALATIA DECuBVIT GALATIA «XIT ANNOS --MORITVrus DESIDER-
avzt patRIS IN Tumulo sepeliri?”

Mr. Wright (Celt, Roman, and Saxon, p. 320) gives the translation
according to this reading :—

.IL SER  ....sor of Servius,
QVI NANAT who born
GALATIA DEC  in Galatia
BVIT GALA... died in Galatia;
XIT ANN .....  |Helived....years;

MORITV..... . On his death-bed
DESIDER ..... he desired
RIS INT in his father’s tomb to be buried.”

To th_js is subjoined_ the follawing note :—

# The translation of this inscription is made after the ingenious restoration of
Mr. Roach Smith, who (Ccllectanca, ii. p. 202) explains it, I believe correctly, as
follows :—f ILius SERvii QVI NATus GALATIA DECuBVIT GALATIA
0iXIT ANNOS...MORITVrus DESIDERavit patRIS IN Tumulo sepeliri. In
the second line, NANAT appears to be an error of the gtone-cutter for NAT.”

In p. 319, Mr. Wright. refers to this inscription in the following
terms :—

%A broken inscription in one of the stations along the wall of Hadrian
commemorates a native of Galatia, whose father having, as it appears, died in
in”Britain, the son, who died in his native country, wished on his death-bed to
be carried into Britain to be laid in hig father’s grave.”

This simple statement of the story, as it is told in the restored in-
seription, manifests its improbability, It is not.common, even now,
with our increased facilities of transportation, for the bodies of the
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dead to bée removed such a distance as’ Galatia was from Britain ; and
whien these cases-do occur; they are uSually of members. of families
of distinction’ or in affluent circumstances, and with the object of .
haying the remains deposited near those of relatives of the deceased:
in their native lands. Here tk : case seems to be of ason, whose re-
mains, in accordance with his desire on his death-bed, were removed..
_from his bxrth-place Galatia, being the place also. of his death, to the
grave of his father in Britain, whose presence thefe and whose-death:
there are cqually unexplained ; and indeed me\phcable taless on the
supposxtlon that he had gone there with the corps in which he was
servmg, probably as a private soldier. But besides this, at the time
of the ‘inscription. (to whatever date during the Roman occupation
of the island it should be referred) this power of removal seems not’
to have been at the pleasure of individuals. We know that the Ro-
mans did not allow a body, even temporanly interred, to be removed
to any other place without the permission of the pontifices or other
proper authorities, Of this we have an example in Gruter, p. pcvir
n. 1, where we find a copy of the memorial addressed by Velius Fidius
for permission to vemove the bodiés of his wife and son from an
obruendarium, or sarcophagus of clay, to a monument of marble, with
the object—ut quando ego esse desiero, pariter cum s ponar.  (See
p. 14 of Roman Sepulchral Inscriptions, a scholarly and very inter-
esting little work, by the Rev. J. Kenrick, of York, England; and
Orelli, nn, 794, 2439.) I do not mean to say that there is no aun-
thority for the removal of human remains, without a statement of per-
mission, for there are examples, but I think that the absence of the
notice in this ease of both rerioval and permission, throws additional
doubt on a réading previously highly improbable. It must also be'
admitted, that the improbability of the fémoval ot the bones, which
in those times would, perhaps, be the only remains, is less than that
of the transportation of the body.

But if we examine the restoration in detail, we shall, [ think, ﬁnd
the degree of improbability considerably increased.

Mr. Smith reads the fragment of the first line thus: [F]IL - SER~
[VII] Now the obvious objection to this reading is, that the order
is contrary to usage: the name of the father should precede, and:
FIL- or F- follow. There can, I think, be but little doubt, that
thé name of the father was in the mutilated portion of the line before
FIL * and that SER stands for SER[GIA] #ribu, which is thus in
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Fits proper ylace. In the- second line—QVINANAT— NANA is
treated 1 a blunu»r of the Stone-cutter, who inadvertently doyhled,
the NA, <.e. the reading QV1- NAT[VS] 18 5“ en instead s of QVINA:
NAT([VS]. Sooner than resort to this uneiineal expedient, I prefer
regarding QVINA as the cognomen,* evey though I can produce no
example of it. The letters are certamlv in the posmoﬁ where the
- .cognomen should be expected
DECVBVIT— died™

‘ordinary weanir
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ted, %eil. after the tribe. The translation of
—is liable to the objection, that this is not the

«g of the word. Decumbere commonly means “to
'ffil s’fl‘ a]though there are examples of its gladiatorial application,
+ °7 Tall in death.” It is not impossible, however, that it may be
“ased here in the sense— he took to his bed and never left it alive.”
The last two lines of the inseription,} as given by Mr. Smith, scil.
DESIDER***#* RIS - INT**%% are restored thus: DESIDER
[AVIT- PAT]RIS- IN- T[VMVL(S]; and to this 1s added, to
complete the conjectural sense, but without a trace of authority on
the stone, the word SEPELIRI.

- The objection here is to the Latinity of the phrase desideravit
sepeliri. So far as I am aware, there is no authority for its use ; and
the appearance of it in an inscription would, in my judgment, at
once suggest doubts of the correctness of the reading or of the genu-
ineness of the inscription.

It is not my intention to suggest any conjectural reading of the in-
scription which we have been examining ; it seems to be too far gone
to be within the reach of hopeful ecritical treatment. I may be per-
mitted, however, to observe, that the reading GALA[VAE], probably
the modern Keswick, or GALA[TI],{ the Kd\arov of Ptolemy, is
more probable than GALA[TIA]; and that the fragmentary words
MORITV*¥%* DESIDER**** may be more plausibly explained as
intimating that the deceased pined and died from fretting for his
distant or deceased father, mother, or brother, scil. desiderio patris,
matris, or frotris. Thus we have in Henzen, n. 7378 :—

* It has occurred to me, that perhaps the true reading is OVINA, a name, of which the
first four letters are found in Momumsen, Fuscript. Neapol. n, 6811,

1 In Gordon’s Itinerary, pl. 45, we find NON VA in a line under RIS INT.

1 The mention of ths place of death is so uncommon, that there was probabiy some spe-
cial reason for noticing it here. Perhaps the resemblance of Galalum to Galatia was the
oause. It has been identified with Galacum of the Itinerary.
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D-M-S
TELESINIAE - CRISPI

NILLAE - CONIVGI - SANCTIS

SIMAE *- QVAE - OB ' DESIDER"VYM
P LALI‘ GENTIANI - VICTORIS
FILI-SVI-PIISSIMI: VIVERE
ABOMINAVIT * ET * POST ' DIES * XV
TFATI - EIVS - ANIMO - DESPONDIT
&e. &e. &e.

And in Cicero, Epist. ad. Attic. i.3. dviam tuam scito desiderio tui
mortuam esse, )

51. That there was a goddess worshipped at Bath under the name
Sul, there can be no doubt, She is named in inscriptions on four
altars, and on a tombstone found in that city. Of the inscriptions on
these altars, two of them prove that she was identified with Minerva.
The similarity of the name suggests that she may have been the same
as Sulivia Idennica Minerva in n. 2051, of Orelli’s Inscriptions; and
also leads to the belief, that there was some connection between her,
and the Suleve, Sulevie, Silvig, or Silvance, mentioned in Orelli’s, nn.
2099, 2101, 2103. The terms Sulevis et Campestribus in 2101, and
Silvanab. et Quadribis, (i. e. Silvanadus et Quadriviis) favour the
opinion, that the Sulevee should be classed amongst the Matres, traces
of whose worship have been commounly found, especially in Germany,
Belgium, and Britain. Mr. Scarth, (Journal of the dreheological
Association, 1861, p. 16,) regards them as ‘“probably attendent
nymphs > of Sul; and to Mr. Roach Smith, (Roman London, p. 38,)
-““they appear to have been Sylphs, the tutelary divinities of rivers,
-fountains, hills, roads, villages, and other localities, against whom
were especially directed, in the fifth and subsequent centuries, the
.anathemas of Christian councils, missic .ries, and princes.”

Dr. Thurnam, ip the very able dissertation on the ¢ Historical Eth-
mology of Britain,” in Crania Britennica, Dec.iv. p. 130, observes :—

% Under that of Sul, a Welsh name of the sun, he (Apollo) was worshipped
in Brittany, where, under Christianity, he was represented by a pretended St.
Sul. There are traces of this name in that of various hills—Solsbury, Salisbury,
Silbury—at Bath, Ribchester, Edinburgh, and Abury, which are so many high
places of the Sun-god, or Celtic Apollo” * * * « «

#The Celts had not only & great male divinity representing the Sun, but
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likewiso o female one aymboliging the passive powers of nature, and by whom
tho Moon (as by tho Syrian Astarte or Venus-Urania), was originally intended.”
. L]

L] * L * [ L) .

4 Tho goddess worshipped conjointly with Apollo at Aquew Solis [or, as others
prefer, Aquw Sulisg] was clearly the Celtic Minerva, nd appears from tho opithot
SVL., by which she was there known, and which, liko that of Baalsomon [Lord
of Hcavcn,] had both o feminine and masculino application. The Solimara,
[Orelli, n. 2050,] worshipped by the Bituriges mny have been tho same ag the
British Sul.?

52. The following is a copy of the inscription on the Bath altar,
in which the Sulevee are named :

SVLEVIS
SVLINVS
SCVLTOR
BRV[C]ETI: F
SACRVM - F, L' M

Mr. Scarth remarks :—*In the nsme of the dedicator we have an
instance of the name of an individual derived from the presiding
deity of the waters [i. e. Su/]; this is also to be remarked on another
altar—Sulinus Matur: f£il.” This account of the etymology of the
name seems probable, especially when we call to mind the Greek and
Roman usage of forming names of persons from the names of then‘
deities, such as Hermogenes, Jovinus, §e.

The prima facie interpretation of the three middle lines, scil.
 Sulinus Scultor, the son of Brucetus,” is liable to the objections,
that Sulinus of the other altar has but one name ; and that * the last
three lines of this inscription are in letters much smaller, and not so
deeply cut as the first two lines,”” whence ¢ Mr. Hunter thinks that
the first two lines are the original inscription and that the others were
added afterwards.”” This peculiarity suggests the conjecture that the
first inscription was left imperfect, and that a different person,’” ¢Scultor,
the son of Brucetus’ took the vacant space for his inseription consist-
ing of the last three lines. But the Greek and Roman stone cutters
seera to have been so capricious as to the size of the letters and the
depth of the cutting in the same inscription, that we are scarcely
waittanted in mferrmg in this case two mscnptmns. I am mclme(l to
think that Scultor is not a name of a person, but the decxgnatlon of
an occupatmn, seil. sculptor, the carver or stone cutter, . e. Sx.lmus
the carver.’
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This conjecture is supported by the use of the rare formula F. L,
M., which I read fecit (ibens merito. If the representation of the
alter, as given by Mr Warner in pl. 2, fig. 6, be accurate, there is
reason to suspect the reading BRV[C]JETI - F., as in that representation
it seems to be more probably BRVCI: FIL*, or rather BRVSCI*
FIL., ag in one of the Lincoln inscriptions, noticed in Art. 42 of these
notes.

53. The opinion, which I have expressed in the last article, relative
to Sulinus and Scultor is favoured by an examination of the inseription

on another altar, scil. :
DEAE

SVLIMI
NERVAE
SVLINVS
MATV
RIFIL
VSLM.
t. e, Dese Snli Minervee, Sulinus, Maturi filius, votum solvit libens
merito. :
1t may, I think, be reasonably inferred, from the apparent etymo-
logy of the name Sulinus, and from the circumstance, that the
individual had but one name, that the dedicator was a barbarian, :. e.
a native Briton, or Gaul. This inference derives support from the
order of the words SVLI MINERVAE. If the dedicator had been
a Roman, or a Romanized provincial, he would probably have conform-
ed to the usage of placing the designation of the Roman deity first,
and that of the identifiéd barbarian deity second. There are many
examples of this usage. Amongst the most obvious are Marti Camulo,
Apollini Toutiorigi, Diane Abnobe.

54, The tomb-stone, to which reference was made in art. 51, bears
the following inscription :— '
D. M.
C. CALPVRNVS
[R]ECLPTVS SACER
DOS DEAE SV
LIS VIX AN LXXV
CA[LPJVRNIA TRIFO
SA [THR]EPTE CONIVNX
F. C.
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Mr. Scarth’s remarks on it are :—

“This is expanded thus by Mr. Lysons :—¢Diis Manibus Qaius Calpurniug
Receptus Sacerdos Dex Sulis, vixit annos septuaginta quinque Calpurnia Trifosa
Threpte conjunx faciendum curavit.” Mr. Hunter, in the Bath Institution Cata«
logue, observes that Receptus may be an appellation of Calpurnius, or it may
signify that he was an “ admitted ” priest of the goddess Sul.”

Of the two interpretations, mentioned by Mr. Hunter, I prefer the
former, scil. Receptus as a cognomen: if the latter had been
intended, the order would probably have been Sacerdos receptus.

The strangeness of the names of his wife might, perhaps, lead
some to question the correctness of the reading, but on examination
they will, I think, be found {o be freefrom objection. According to
my view of them, they afford evidence that the priest married a
Greek slave, that was born and brought up in his house. TRIFOSA
and THREPTE suggest that she was, Greek, and CALPVRNIA and
THREPTE that she had been his slave. TRIFOSA, TRYFOSA,
TRIPHOSA and TRYPHOSA. are all Latinized forms of a Greek
female name, taken, as Sympheruse, Prepuse, Terpuse and many
others, from the nominative singular feminine of the present participle
active, 7.e.—~TRY®QZA or Tpupdoa, from the verb rpvddw, the same
name that is found in St. Paul’s Bpist. ad Bom. xvi. 12. THREPTE,
or TREPTE as it is otherwise written, is used as a cognomen, but ag
the female mentioned here already has one, scil. Zryphosa—I
regard the word as standing for fpenrs, the Greek term corresponding
to the Latin verna.

It is scarcely necessary to add, that, according to usage, she took
her first name Calpurnia from the nomen gentilitium of her master.

It is worthy of observation, that two of the altars, dedicated Deez
Suli, were erected, probably, by Greek slaves who had been manu-
mitted, viz: dufidius Lemnus*, (Lemnius?) and Aufidius Eutuches
(Butyches 7)., These libert: took their names Lufidius from their
master, Marcus Aufidius Mazimus, who is mentioned in each of the
inseriptions, retaining, according to usage, as cognoming, their servile
- appellations— Lemnus (or Lemnius ?), probebly from his birth-place
Lemnos in the Bgean, and Eutyckes, from &rvxis, lucky. It is well
known that some slaves were called after their birth-place e. gr.
Syrus, Geta, Cappadoz, §c. ; and others, from reputed or real char-
acteristics. Mr. Warner’s supposition (as noticed hy Mr. Scarth) that

* In Mommsen's Inscript. Neapol. n. 4333, we have LENNIVS LIBERTVS.
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“ the name EVTVCHES is EIVS ADOPTATVS HERES” is unin-
telligible. If his meaning be that the name iinplies that he was ¢ the
adopted heir of his master,” there is not the slightest foundation for the
supposition, either in the name or in the inscription. Mr. Warner
with equally little reason supposes the two altars to have been erected
by the same freedman. Mr, Hunter and Mr. Scarth infer from the
name CALPVRNIVS the rank of this priest as ““a member of the noble
Calpurnian family.” To me there scems to be no ground for this infer-
ence ; indeed, so far as we know, he may have derived this name, as a
dibertus, from the nomen gentilitium of his master. Asto his con-
@eetion with Quintus Calpurnius Concessinius, “legate in Britain under
Caracalla,” it is sufficient to observe, that there was no person of that
mame who is known to have held the office of legate. Mr. Wright,
(Celt, Roman, and Saxon, p. 358), mentions an individual with the
first two of these names as a governor of Britain, “ believed to be of
the age of Commodus,” but this statement is erroneous. The only
Quintus Calpurnius Concessinius, known in inseriptions found in
Britain, was a prafectus equitum. Vide Horsley, Brit. Rom., North-
umberland, cviii, and art. 9 of my notes.

.

55. Since the publication of Part VI, I have had the opportunity
of perusing extracts of letters from the late Sir S. Rush Meyrick to
the late Samuel Lysons, Esq., and from the late Sir Wm. Drummond
to the late Rev. Danl. Lysons, on the subject of the God Nodons or
Nodens. Sir Samuel Meyrick was of opinion that “Deus Nodens
¢ seems to be Romanised British, which correctly written in its original
“¢language would be Deus Noddyns, i.e., the god of the abyss, or it
“may be God the preserver,’ from the verb noddi, to preserve, both
“words being derived from Nawdd which signifies protection’ I
< think the latter translation best expresses the idea of Silvianus, and it
“¢ exactly answers to another epithet of the British deity, as mentioned
“on an altar in Camden, found at Wigton, in Cumberland (Gough’s
«Edit. iii. p. 172)—DEO CEADIO, &ec.

«Iustead of Ceadio Camden writes Ceaico, but as in numerous in-
« stances he puts IEO for DEO, and such like, I think he may be
¢« presumed to have mistaken the ¢ for an . Duw Ceidiaw is < God the
< preserver.” > There are but few, I think, who will view this etymology
with any favour. Sir Wm. Drummond in his first letter on this
subject takes the same view as that which I expressed in article 34, and
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cites almost the same passages in illustration. Subsequently, however,
whilst retaining the opinion that the Nodinus of Varro, otherwise the
Nodutus of St. Augustine and Arnobius, was originally the same
deity as the Nodens of the inscription, he identifies him with Ascula-’
pius. “The emblems,” “he remarks, “said to have been found
“ along with the inseription, serpents, cocks, and dogs, seem strongly to
* confirm, nay, even to prove, the truth of this supposition” [originally
advanced by Mr. Bathuvst, that the deity in question could be no other
than Msculapins]. This leads him to search for another etymology
for the name of the god as given in the inseriptions, and, with the
help of certain peculiarities of the Etruscan language and letters, to
which he believes the Latin ¢“bore a considerable resemblance until
about the 5th century after the foundation of Rome,” and the further
aid of the fact, that the worship of Alsculapius was introduced into
Rome about that period, scil. 461, A. U. C.; he arrives at the con-
clusion that Nodens or Nodons is & corruption of Nodunos, i.e.,
vaduvos, alleviator of pain, than which “no name or epithet was more
likely to be given by the Grecks to Esculapius, who was supposed to
be the inventor of medicine, and to whose salutary influence was
ascribed the restoration of health.”” Of this theory it scems unneces-
sary to say more than that there is no authority for the application
of *he cpithet vdduros to ‘Esculapius. and that there is no ground for
questioning the received opinion, that the deity Nodutus, ox Nodinus,
derived bhis name from his oftice of presiding over the nodi. Any
doubts, however, which I had as to the influence which Nodons was
believed to possess over human health, have been removed by a notice
of the site of the deity’s temple in “T%e Proceedings of the Arch-
@ological Institute, Bristol, 1851 In a paper on “ the British and
Roman Roads communieating with Caerwent,” Dr. Ormerod observes :
s Between the Town of Lydney and Ailburton, it [the road] appears
next as a hollow way between the present road and the hills on the
right crowned with two Roman camps, of which one contains the
remains of the once splendid temple dedicated to a deity of supposed
sanitary powers, and is most rich in antiquities.”

To this is subjoined the following note :—

“Within the greater camp, when excavated under directions of its owner,
the late Rt. Hon. Ghas. Bathurst, were discovered the foundation walls of an
irregular quadrangle, the sides of which average severally about 200 feet, exclu-

sive of 2 range of offices along the N. W, side, and of a Palatial fabric on its
upper or N. E. side.
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“ This fabric, oace, possibly, the residence of Flavius Senilis, hereafter men-
tioned, had a portico along its west front, and an open court in the centro,
surrounded by corridors, in which, and in various other spartments, tesselated
pavements occurred. This building measured about 160 by 135 feot.

 On tho north side of this building, separated from it by an open space, were
baths and Hypocauets, with n detached building measuring about 125 feot in
length by 70 in greatest breadth,

% Near the centre of the principal quadrangle was (as is supposed) the temple
of the tutelary deity, the * TEMPLUM NODENTIS,” mentioned in the Inscription
below. It was about 95 feet long by 75 brond, and in it were three tesselated
pavements,the largest having the name of the ercctor (as in IV.) placed over &
fanciful border representing the twisted bodies of salmons, the fish of the
Severn. '

“The whole was excavated under the direction of its late owner, the relica
and coins carefully preserved, plans and drawings taken, and a scrics of engtav-
ingg (of very limited number) executed, in which were eleven tesselated pave-
ments. All was then covered again for preservation. Among the relics are coins
to the time of Allectus inclusive, a statuette, votive offerings of limbs supposed to
be acknowledgments of the sanitary powers of Nodens or Nodons, and three
votive inscriptions given below, together with the inscription in the Temple.
No. II1. has been printed by Lysons, the others are not known to have been pub-
lished, and are-given with their errors of grammar and spelling :

I D.M.NODONTI.
1.L.BLANDINVS.
ARMATVRA
V.SL M

IL PECTILLYVS.
YOTUM. QVOD.

PROMISSIT .
DEQ. NVDENTE.

M. DEDIT.

1. DIVO.
NODENTT. SILVIANVS.
ANILVM. PERDEDIT.
DEMEDIAM. PARTEM.
DONAVIT. NODENTI.
INTERQVIBVS. NOMEN.
SENICIANI. NOLLIS.
PERMITTAS. SANITA—
TEM.DONECQ .PERFERAT.
VSQVE.TEMPLVM. NO
DENTIS.
1V. Imperfect, butfthe seeming number of the deficient letters-is-shown-by
points, as follows:
D.A...FLAVIUS.SENILIS. PR .REL.EX.STEPIBVS.
POSSUIT O....ANTE. VIGTORINO.INTER...ATE.”
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From these statements, it may, I think, be reasonably inferred, that °
this temple was the resort of persons secking relief from sickness,
and that the cocks, serpents, and dogs, as well as the limbs found
there, were votive offerings of those who gratefully acknowledged the
sanatory powers of the deity worshipped in the place.

The circumstance that limbs were offered, leads to the conjecture
that the diseases cured here were such as affect these portions of the
body, perhaps rheumatism and gout, the influence of which is felt in
the joints, the nodz, whence we find nodosa cheragra, or podagra.
And this further suggests the query,—whether the same deity pre-
sided over vegetable and animal #odi 7 But—to turn from mere con-
jecture to something more certain—the inscriptions, marked I. II.
and IIL. are the same as those which formed the subjects of my
articles 35, 36, and 37.

The only thing worth noticing regarding them is, that, as given
by Dr. Ormerod, they present gne or two different readings. They
are, however, of no importance; but un. IV, is particularly deserving
of attention, The beginning is unfortunately so imperfect, that I
can offer no explanation which satisfies me. If the D be regarded as
standing for Deo or Dei, it is not easy to find a suitable word or
abbreviation of four* letters, commencing with A. Adram (or
Adem 7) seems the most plausible. It is possible that D. A...
may be prenoming of Flavius Senilis, scil. Decimus Aulus, the A
and V being ligulate. The abbreviations PR+ REL - are also doubt-
ful, from the want of authority. It seems probable to me, however,
that they stand for PR{ETIOT} REL[ATO], the cost [of the struc-
ture or altar] having been obtained ex stipidus, 7.e. the small pieces
of money offered by the votaries of the god, either voluntarily or
at the solicitation of the priests, who, like others of their order,
during a portion of the day,—* post templi apertionem stipes emen-
dicabant.” 'The portion of the inscription—ez stepibus [stipibus]
possuit [ posuit]—may be well illustrated by an inscription to Mercurius
Augustus, found at Yverdun, in Switzerland, Orelli, n. 348.

DONA. VENIBVNT

AD ORNAMENTA EIVS

ET EX STIPIBVS
PONENTVR

* This limitation excludes the conjectures, otherwise plausible, AGREST* or AGRIC*
, 1 The following msy also be suggested : priwmses), priwsul], or pr{afectus) relfigionis].
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This I interpret as meaning that the gifts offeved to Mercury, whose
statue is referred to in the preceding portion of the inseription, shall
be sold to purchase decorations, and the cost of putting them up shall
be defrayed from the money-offerings, or- what we may call penny
contributions.

O.... ANTE ‘- VICTORINO * INTER ... ATE- I regard as
standing for OP - CVRANTE - VICTORINO - INTERAMNATE,
ie. Opus curante Victorino Interamnate, Victorinus, an Interamnian,
(i.e. as I understand it, a native of the country between the rivers
Wye aud Severn), divecting the work.

The word INTER .. .. ATE seems to me to explain INTER, in
line six of the third inscription, about the meaning of which I ex-
pressed doubts in my former article on the subject. I now regard it
as an abbreviation of INTERAMNATI, an cpithet given to Nodon,
from the situation of his temple and the position of the district in which
he was specially worshipped, i.e. NODENTI - INTERAMNATI ; as
we find Hercules Tiburtinus, Juno Albana. Jupiter Poeninus, Apollo
Actiacus, &ec.

I avail myself of this opportunity to ‘4 what I inadvertently
omitted mentioning in my former article, at I trace the use of a
tablet of lead for this inscription to the fact, that this material was
used in recording execrations and for magical defiziones. Thus in
Tacitus, dnn. ii. 69,—~nomen Germanici plumnbeis tabulis insculptum,
is noticed amongst the malgficia quis creditur animas numinibus in-
Jernis sacrari; and Dio Cassius (Ivii. 18), whilst telling the same story
of Piso’s machinations against the life of Germanicus, says: é\aopol
poXifdwor dpds Twos perd Tob dvdparos atrod éxovres.

56. The principal remains of Roman metallurgy in Britain are
blocks of lead, presenting an appearance of which a good idea may be
formed from the subjoined wood-cut.*

3

(Weight, nearly 156ibs.; upper, or larger, surface, 24in. by 5in.; inseribed
st ce, 21in. by 3%in.; thickness, 5in.)

v Copied {rom s wood-cut, in Journal 4rch. Assoc., vol. v., illustrating an article, by Mr.
C. Roach Smith, which coutains much valuable information relative to these blocks.
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Mr. Albert Way, in an excellent article (Journal of Archeological
Institute, 1859, n. 61), has carefully collected the scattered notices of
all the relics of this class, which have at various times been found in
Britain, and has thus produced a valuable précis of almost all that is
known on the subject.

The blocks, or “pigs,” according to the information given in that
article, present the following varieties of inscription :

(1) BRITANNIC*AVG II. (a)
(2) TI‘CLAVDIUS-CAESAR AVG'P-M ' TRIB' P VII-IMP:
XVI-DE-BRITAN. (%)
(8) TI'CL-TR-LVT-BR'EX - ARG. (¢)
(4) NERONIS AVG- EX KIAN IIiI COS BRIT. (d)
(5) IMP- VESP- V::T-IMP- III - COS. (¢)
(6) IMP- VESP- VIT: T -IMP - V- COS. (f)
(7) IMP - DOMIT'AVG - GER - DE
CEANG. (g)
{8) IMP - CAES - DOMITIANO ‘' AVG - COS - VIL. (%)
{9) CAESAR #***x¥* VADON. ()
(10) IMP- CAES - HADRIANI * AVG* MET - LVT. (%)
(i1) IMP - HADRIANI-AVG. ()
(12) IMP-DVOR AVG ANTONINI
ET VERI ARMENIACORVM. ()
(18) L+ ARVCONI- VERECVNDI : METAL * LVTVD. (x)
(14) C-IVL *PROTI‘BRIT 'LVT ‘- EX- ARG. (o)

It is plain, on inspection, that the simplest of these are nn. (2),
(5), (6), (8), (11), and (12). We shall therefore take these up first,
. and then proceed to the more obscure.

(@) Found on Blackdown Range, dMendip Hills, Somerset,

{5) Tound near Wokeyhole, Somerset.

(¢) Found at Matlock, Derbyshire; also 1n Pulborough, Susses.

(d) Pound near Stockbridge, Hants.

(¢} Found about a mile from Chester, on the road to London,

(/) Found at Hints, Staffordshire; also on the coast of Cheshire.

(g) Found on the coast of Cheshire.

{h) Found about cight miles from Ripley, in Yorkshire.

(i) Found near Common Hall Strect, Chester.

(%) Found near Matlock, Derbyshire.

{0) Found about ten miles from Shrewsbury, Shropshire; also sbout seven milos north of
Bishop's Castle, Salop ; also about four and » half miles from Montgomery, Shrop-
shire: also near Syducy Buildings, Bath.

{m) Found at Bruton, Somerset.

{n) Found upon Matlock Moor, Derbyshire.

{0) Found about six miles from Mansficld, Nottinghamshire.
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(2) Ti[berius] Claudius Ceesar Aug[ustus] P[ontifex] M[axunus]
Trib[unitia] Pot[estate] viii. Imp[erator] xvi. de Britan[nis].
The date is A.0.49.

Following Mr. Way, I have regarded the object of lead, bearing
this inscription, as a pig. Leland, Collect. dssert. Artur. v., p. 45,
describes it as tropheum ex oblonga plumbi tabula. Similarly Camden,
L, p. 82, (Gougk’s edit.) but Gough, p. 104, applies the term * pig?”
to it. Inthe Monum. Hist. Brit. it is called lamina. The learned
author of the Historical Lthnology of Britain, Cran. Brit., Dec. iii.,
chap. V., p. 101, speaks of it as « often described as a pig, but really
an oblong plate, ‘oblonga plumbi tabula,” and part, probably, of a
trophy.” It is plain from the context of the passage in which Leland
mentions it that it was not a Zamina or sheet, for just before noticing
it he more than once mentions lamine plumbe, but in describing it
substitutes, for lamina, tabule, the difference being, as I understand,
- that the latter was thicker.

Mr. Way (p. 22) speaks of these objects generally as “ the masse
plumbi, "Bhaopol poXiB8wor of Dion, in the medieval times termed
tabule.” The passage in Dion, referred to by Mr. W., is the same that
I have cited on page 15, and there can, I think, be but little doubt
that the é&\aopol mentioned there, were what the ancient Romans
ealled tadule.

The idea of its being a trophy was, I conceive, suggested by the
name being in the nominative, and by the use of the preposition de
which seems to denote that the object was not an article of com-
merce or of tribute, but of spoil; thus Virgil, . iii., 288, ZEneas

* kac de Danais victoribus arma. This supposition derives support
from the use ¢f the same formula—de Britannis—on the coins of Clau-
dius of the years 46 and 49, A.D., which also bear on the reverse
o triumphal arch ‘surmounted by an equestrian statue between two:
trophies. The first issue of these coins was most probably to com-
memorate the completion of the triumphal arch decreed for his tri-
umph over the Britons in A. D. 44, and the second, which bears the
same legend as this object of lead, was in honor of his enlargement
of the pomerium in A. D. 49. It seems no improbable supposi-
tion, that objects of lead were prepared in Britain to grace the tri-
umphal procession on the first occasion and some pageant on the
second. It is possible, too, that the word tropeum may correctly

designate one of these objects, as a trophy won from conquered ene-
Yor. V1. 2F
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mies, or as intended to form* part of a trophy. Even with these
admissions, however, it may have been “a pig,” for the block, as well
as the plate, seems appropriate for the purpose. On the whole, I am
inclined to think that it was of the same class of leaden objects as
that bearing the inscription IMP-DOMIT AVG-* GER-DE CEANG.
If this be, as seems to be universally admitted, “‘a pig,” then it is
probable that the other of Claudius DE BRITAN + was the same.
Leland scems to have applied the term fadula to one of those objects
which others after his time called massa.

(5) Imp[eratore] Vesp[asiano} v. T{ito] Imp[eratore] iii. Co[n]
s[ulibus].

The date is A.p. 74.F

(6) Imp[eratore] Vesp[asiano] vii. T(ito] Imp[eratore] v. Co[n]
g[ulibus].

The date is A.»p. 76.3

(8) Imp[eratore] Cees(are] Domitiano Augfusto] Co[n] s[ule] vii.
~ The date is A.p. 81, and refers to the last three months and a half

of the year, for Titus died on the 13th of September.

On the side of one of the blocks, bearing this inscription, the Iet-
ters BRIG are found, which have been interpreted very probably as
referring to the Brigantes, in whose territories the lead was produced.

(11) Imp[eratoris] Hadriani Auglusti].

The date is a.p. 117—138.

(12) Imp[eratorum] duor[um] Auglustorum] Antonini et Veri
Armeniacorum

The date is a.p. 164—169.9 .

We shall now take up n. (7), as there is but one word in it the in-
terpretation of which is obscure. It may be read thus: Imp[erator]
Domit[ianus] Auglustus] Ger[manicus] de Ceaug[is].

* There {s « passege in Statius, Si;v. iv. 8, which at first sight scetns to snpport this sup-
position, seil.

“ Hujus janua, prosperumque limen
Arcus, delligeri Ducis tropheeis
Et totis Ligurum nitens metallis.”
Statius, however, both here and elsewhere, uses metalla in the seuse of ““slabs of marble.”
4 Mr. Way, in the heading of his notice of this pig, assigns it to the right date, but in.
advertently gives “ VespasiaN, third Consunlate;” instead of * VBSPASIAN, fifth Consulate,
and TiTUs, third Consulate.”
1 In tle heading of Mr. Way’s notice of this pig also, there is a similar slip. Instead of
“ VBsPASIAN, fifth Consulate,” as given, he intended “ VEspAsIAN, seventh Consulate, and
TrTUs, fifth Consulate.”
§ Mr. Way gives as the date 163~169. This is correct, so far as it relates to Verus; but
Antoninus did not take the title drmeniacus until 164, and here tho epithet is applied to
bath.
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The date is A.p. 84—96.*%

The Ceangi mentioned here, and also in the inscriptions on the
sides of the blocks bearing nn. (5) and (6), seem to be the same as
the Cangi of Tacitus, Ann. xii. 32: ductus in Cangos exercitus.
Differcnt opinions have been formed relative to their position. Cam-
den (Gough’s Edition, i. 82), Gibson, Gough, and the author of the
Index of the Monwm. Hist. Brit. place them in Somersetshire.
Camden subsequently (iii. 45) altered his opinion, and was inclined to
place them in Cheshire. Thus also Latham (Smith’s Dic. Gr. and
Rom. Geogr.) regards «North Wales as a likelier locality > than
Somerset. In this opinion I concur. The position suits better the
description of Tacitus—jam ventum haud procul mari quod Hiber-
niam insulam aspectat. It accords also with the situation of Canca-
norum (or Ganganorum) Promontorium of Ptolemy, and Flintshire, in
which and the adjoining counties of Cheshire and Denbighshire, I
would place them, was probably even then noted for its lead-mines, at
present the most productive in the island.

Horsley and the author of the Index Monum. Hist. Brit., identify
the Cancanorum promontorium 8s Brachypult point, in Carnarvon-
shire,swhich suggests that the Cangi may have occupied that county
also. I am inclined to suggest Great Orme’s Head.

As it is most probable that Domitian did not receive the title
Germanicus until 84 A.p., we may take this date for this inscription :
and it seems no improbable supposition that this was one of a set of
blocks prepared for transmission to Rome, with a view to being ex-
hibited at his triumph, which took place in that year. It will be
remembered that, on Domitian’s accession, Agricola was pursuing his
successful career in Britain, and that 8% A.p. was the year of his
seventh campaign.

‘We shall now take up the remaining inseriptions. Of these, nn. (1)
and (9) ave imperfect ; and the difficulties in interpreting the others
arise from LVT * in nn, (8), (10), and (14) ; MET - LVT' - in n, (10),
and METAL - LVITVD + inn. (13); EX ARG in nn. (3) and (14);
and TR - and BR" in n. (31). As various explanations have been
given of these abbreviations, we shall first investigate their meaning,
and then proceed to the inscriptions themselves.

* Mr. Way gives as the date 81—96; but Domitian did not obtain the title Germanicus
until after bis reputed victory over the Cat#i, in the close of 83 or the beginning of 84,
Eckhel, Doct. num. vet. vi. p. 396, has sufficiently refuted tho notion that Domitian assumed
this title on his accession.
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ILLUSTRATIVE EXAMPLES OF SOME MODIFYING ELE-
MENTS ATFFECTING THE ETHNIC SIGNIFICANCE Or
PECULIAR FORMS OF THE HUMAN SKULL.

BY DANIEL WILSON, LL.D.,
PROFESSOR OF HISTORY AND ENGLISH LITERATURE, UNIVERSITY COLLEGE, TOROXTO.

The antiquity and wide geographical diffusion of the practice of
cranial deformation on the American continent, have tended in some
degree to divert the attention of craniologists from causes, some,
at least, of the operations of which have been long recognised in
other departments of natural history. The paleontologist is familiar
with the occurrence of skulls distorted or completely flattened, and
even with solid bones and shells greatly changed in form by com-
pression. It was due to such compfession transforming the skull of
a fossil batrachian into some rude resemblance of the human cranium,
that the famous Cryptobranchus Scheuchzer:, found in a quarry at
(Eningen in 1725, was announced to the world in M. Scheuchzer’s
« Homo diluvii testis et theoscopus,” asthe remains of one of the sinful
antediluvians who perished in the Noahic deluge! In some of
such examples, the paleontologist looks in reality only on the cast
of the ancient bone or shell, compressed along with its matrix, pro-
bably at a date long subsequent to its original deposition. But in
the following examples of similar changes affecting the human skull
it will be seen that the distortion by which the crania now referred
to have acquired their abnormal shapes, must have taken place at no
iong period subsequent to inhumation, while the animal matter still
remained in such abundance as to preserve the flexibility of the bones;
and even in some cases when the soft tissues still existed to resist the
fracture consequent on the pressure of the superimposed weight of
earth or stone.

In the Museum of the University of Toronto a female skull is now
preserved, recovered in 1859 from an ancient Indian cemetery on the
Georgian Bay. It is marked by considerable prolongation of the
occiput, and is essentially a dolichocephalic cranium ; but the natural
excess in the longitudinal diameter has been exaggerated by great
lateral compression, under which the left parietal and temporal bones,
after being depressed and flattened, have at length partially yielded at
the squamous suture. The head appears to have lain on the left side,
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and to have been subjected to slow continuous pressure which modified
the contour of the lower side before the bones gave way at the suture.
The measurements of this skull are:

Longitudinal diameter ................ 7. 40
Parietal diameter ..ceoee i, .. 4. 95°
Frontal diameter .................... 4. 10
Vertical diameter ............ o 5. 85
Intermastoid axch.................... 13. 30
Occipito-frontal arch. . .............. .. 14. 00
Horizontal circumference .............. 20. 00

In an interesting paper on “ Aboriginal Antiquities recently disco-
vered in the Island of Montreal,” published by Dr. Dawson in the
 Canadian Naturalist,”” he has given a description of one female and
two .1ale skulls, found along with many human bones, at the base of
the Montreal Mountain, on a site which he identifies with much proba-
bility, as that of the ancient Hochelaga, an Indian Village visited by
Cartier in 1535 ; and which he assigns on less satisfactory evidence
to an Algonquin tribe. Since the publication of that paper, my atten=
tion has been directed by Dr. Dawson to two other skulls, a male and
female, discovered on the same spot, both of which are now in the
Museum of McGill College, Montreal. One of these furnishes a still
more striking example of a cranium greatly altered from its original
shape subsequent to interment. It is the skull of a man about forty
years of age, approximating to the common proportions of the Iro-
quois and Algonquin cranium, but with very marked lateral distortion,
accompanied with flattening on the left, and bulging out on the right
side. There is also an abnormal configuration of the occiput, suggestive
at first sight, of the effects produced by the familiar native process of
artificial malformation. This tends to add, in no slight degree, to the
interest which attaches to the investigation of such illustrations of
abnormal craniology; as the occurrence of well established examples of
posthumous deformation among crania purposely modified by artificial
means exhibits in a striking manner the peculiar difficulties which
complicate the investigations of the naturalist when dealing with man.
The evidence which places beyond doubt the posthumous origin of the
distortion in this Hochelaga skull is of the same nature as that which
has already been accepted in relation to an example recovered from an
Anglo-Saxon cemetery at Stone, in Buckinghamshire. The forchead is
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flattened and greatly depressed on the right side, and this recedes so far,
owing to the distortion of the whole cranium, that the right external
angular process of the frontal bone is nearly an inch behind that of
the left side. The skull recedes proportionally on the same side through-
out, with considerable lateral development at the parietal protuberance,
and irregular posterior projection on the right side of the occiput.
The right superior maxillary and malar bones are detached from the
calvarium, but the nasal bones and the left maxillary remain in situ,
exhibiting, in the former, evidence of the well developed and prominent
nose characteristic of Indian physiognomy. The bones of the calva«
rium, with one slight exception, havc retained their coherence, not-
withstanding the great distortion to which it has been subjected,
though in this example ossification has not begun at any of the
gutures. The exception referred to is in the left temporal bone,
which is so far partially displaced as to have detached the upper edge
of the squamous suture. Part also of the base of the skull is wanting.

The posthumous origin of the distortion of this skull is proved
beyond dispute on replacing the condiles of the lower jaw in apposi-
tion with the glenoid cavities, when it is found that, instead of the
front teeth meeting the corresponding ones of the upper maxillary,
the lower right and left incisors both impinge on the first right canine
tooth, and the remaining teeth are thereby so displaced from their
normal relation to those of the upper jaw, as to preclude the possi-
bility of their answering the purpose of mastication—which their
worn condition proves them to have ‘done,—had they occupied the
same relative position during life.

The extreme distortion which this skull has undergone is still more
apparent when looking on it at its base. The bone has been fractured,
and portions of it have become detached under the pressure, while
the mastoid processes are {wisted obliquely, so that the left one is
upward of an inch in advance of the right.

The circumstances under which this Indian skull was found tend to
throw somie light on the probable process by which its posthumous
malformation was effected. It was covered by little more than two
feet of soil, the pressure of which was in itself insufficient to have oe-
casioned the change of form. The skull, moreover, was entirely filled
with the fine sand in which it was embedded. If, therefore, we con-
ceive of the body lying interred under this slight covering of soil
until all the tissues and brain had disappeared, and the infiltzation of
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fine sand had filled up the hollow brain-case; and then, while the
bones were still replete with animal mattery and softened by being
filled with moist sand and embedded ir the same, if some considerable
additional pressure, such as the erection of a heavy structure, or the
gudden accumulation of any weighty mass, took place over the grave,
the internal sand would present sufficient resistance to the superin-
cumbent weight, applied by nearly equal pressure on all sides, to
prevent the crushing of the skull or the disruption of the bones, while
these would readily yield to compression of the mass as a whole. The
skull would thereby be subjected to a process in some degree analo-~
gous to that by which the abnormal developments of the Flathead-
crania are effected during infancy, involving as it does, great relative-
displacement of the cerebral mass, but little or no diminution of the-
internal capacity. The discovery of numerous traces of domestic
pottery, pipes, stone implements and weapons in the same locality,
furnishes abundant proof that it was the site of the Indian village as
well as the cemetery, and thereby demonstrates the probability of the
erection of such a structure, or the accumulation of some ponderous
mass over the grave, at a period so near to that of the original inter-
ment, as would abundantly suffice to produce the change of form
described. To some such causes similar examples of posthumous
cranial malformation must be ascribed; as they are so entirely excep-
tional as to precludﬂ the idea of their resulting from the mere pressure
of the ordinary superincumbent mass of earth

Another skull found in the same ancient Indian cemetery, appa-
rently that of a female. and now in the collection of M. Guilbault, of
Montreal, has also the appearance of having been modified in form by
artificial means, whether posthumous or otherwise. The supercilliary
ridges are prominent, the frontal bone is receding, but convex, and
the.occipital bone has considerable posterior projection, which is ren-
dered the more prominent by a general flattening of the coronal re-
gion, and a very marked depression immediately over the lambdoidal
suture, probably the result of unequal posthumous compression. The
abnormal conformation of this skull is shown in the proportions of the
intermastoid arch, which measures only 11.75, while the normal mean,
so far as ascertained by me from measurements of thirty-three examples
of Algonquin crania is 14.34, and of thirty-six examples of Huron
crania is 14.70.

The great importance now justly attached to the form and relative
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proportions of the human skull, as elements of classification in physical
ethnology, confers a new significance on all external forces affecting
its normal ethnie condition. Influences artificially superinduced
apon those conditions which, in relation to all other animals,
would be regarded as their natural state, tend greatly to complicate
that novel department of Natural History which deals with man as its
peculiar subject ; and in no respect is this more apparent than in the
form of the human head. Itis man’s normal condition to be sub-
jected to many artificial influences ; and this fact must never be lost
sight of by the ethnologist. In the rudest stage of savage life, which
is sometimes, on very questionable grounds, characterised as a state of
nature, man clothes and houses himself, makes and uses weapons and
tools, and subjects his infant offspring to many influences dependent
upon hereditary custom, taste, or superstitious obligations. All those
tend to leave permanent results stamped on the individual, and
when universally practised, confer on the tribe or nation some arti-
ficial ethnological characteristics which are nevertheless as essentially
foreign to any distinctive innate peculiarity, as tatooing, circumeision,
or other similar operation admitting of universal application. The
naturalist has to deal with nothing analogous to tnis among the most
ingenious and constructive of the lower animals.

Diverse physical charzeteristics have been noted among the various
tribes of mankind, but concurrent opinion points to the head and face
as embodying the most discriminating tests of ethnic variety. Yet these
are the very features most affected by artificial appliances. Tatooing,
nose, lip, and ear plercing ; filing, staining, and extracting the teeth;
staining the eyelids, shaving and plucking the head and beard, all
effect important changes on the physiognomy. Nor is the head more
constant in its proportions. Undesignedly and with deliberate pur-
pose alike, artificial means tend to modify the shape of the human
skull, and so to introduce elements of confusion and error into any
system of classification based on cranial conformation, in which such
sources of change ave overlooked. In ome respect, however the
American ethnologist might seem to incur little risk of such oversight.
The barbarous custom of giving artificial forms to the skull is
praétised as sedulously at the present day among the Flathead tribes
of the Pacific, as by the Peruvians before the conquest of Pizarro, or on
the shores of the Euxine among the Scythian Macrocephali in the
days of Hippocrates. The cffects resilting from this practice have
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accordingly assumed a prominent place among the phenomena spe-
cially distinctive of American ethuology. But on this very account,
such artificial cranial distortion, especially among ancient and modern
American tribes, now receives so much attention from the craniologist,
that we are apt not only to forget how entirely this barbarous practice
had been lost sight of until the recent revival of the subject, as one
necessarily involved in determining the true significance of generic
forms of the human head in the deductions of physical ethnology;
but also to ignore all other causes tending to produge corresponding
results.

The possibility of artificial modifications of the form of the human
skull, after having been denied by Sabatier, Camper, and Artaud, was
reasserted in strong terms by Blumenbach, when describing a flattened
Charib skull brought from the island of St. Vincents. Nevertheless
opinions oscillated with varying uncertainty on this disputed question;
and even after the publication of Dr. Morton’s Crania dmericana had
furnished a complete history of the practice, and abundant illustrations
of its results, the artificial origin of such cranial malformation was
still denied by eminent anatomists and physiologists. The celebrated
anatomist, Tiedmann, after careful inspection of the distorted skulls
brought by Mr. Pentland from the ancient sepulchres of Titicaca in
Peru, still maintained that theif singular forms were entirely due to
natural causes; and this idea appeared to receive remarkable confirma-
tion from opinions published by Dr. Tschudi, after personal examination
of numerous skulls and mummies exhumed during his travels in Peru.
‘Without denying that some of the peculiarities of cranial conforma-~
tion frequently observed in skulls found in ancient Peruvian graves are
the result of artificial deformation, purposely superinduced by band-
aging and mechanical pressure during infancy : Dr. Tschudi maintains
that diverse natural forms of skull pertain to different ancient races
of Peru, and especially that one peculiar and extremely clongated form
of head is a natural Peruvian characteristic. In confirmation of this
he not only refers to mummics of children of less than a year old,
belonging to the tribe of Aymaraes, exhibiting the dolichocephalic pro-
portions observed in adult skulls : but the very same specialities which
he had notedin adult crania of the Huancas came under his observa-
tion in more than one mummied feetus, which could not have been sub-
jected to amy artificial apparatus for the purpose of modifying the
cranial configusation.  In proof of this, he makes special reference to
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a feetus in his possession found enclosed in the womb of a mummy
discovered, it 1841, in a cave at Wuichay, two leagues fram Tarma, in
Peru.  Professor D'Outrepont, an experienced obstetrician, deter-
mined the age of the feetus at about seven months; and Dr. Tschudi
vefers to his illustrative drawing of it as alfording interesting and con-
clusive proof, in opposition to opinions advanced by the advoeates of
mechanieal pressure as the sole cause of the remarkable cranial forms
recovered from Peruvian sepulehres.  Similar proofs are also stated
by liw to be furnished by another mumumy, preserved under the divee-
tion of Dou Mariano Edward de Rivero, in the National Museum at
Lima. The heads exhibit a flattened, receding 't‘orehmd, and a re-
markable posterior elongation ; and these characteristics ave no less
markedly noticeable in another example, from the same Lima collection,
figured by Dr. Tsehudiin his ““fntigiiedades Pervanas,” of a munnnied
child of the Opac Tudians.  Its form. as shewn both in profile and verti-
cal view, is only comparable to the most depressed skulls of the Chinouk
Indians; while in the vertical of front view, it is seen to be exceedingly
unsymmetrical.  The right side is considerably in excess of the left,
as is frequently the ease in the clongated skulls of the Flatheads of
Oregon and British Columbia; aud to-those familiar with the irregu-
lar development of artificially compressed heads, the iden of mecha-
nical pressure is at once suggested as the cause of some of' the peculiar
cranial characteristics of this Lima mummy.

There is conclusive evidenee, 1 couceive, to prove that there were
essentially distinet dolichocephalic and brachycephalie tribes among
the ancient Peruviaus ; and that a markedly elongated head was com-
mon, apart from any artificial anterior depression and abnormal
elongation to which it was frequently subjected. This question has
been diseussed, with varying results, in mere than one of Dr. Morton’s
papers, though latterly he appears to have rejected the idea of two
or more distinet cranial types, in favour of his theoretical unity of the
American race. I have been confirmed in the belief in the existenco of
such essentially diverse South American cranial types after examining
numerons Peruvian crania, including those of' the Morton Collection,
along with later additions, in the cabinet of the Academy of Natural
Sciences at Philadelphia ; and especially from recent careful study of a
collection of Peruvian mumn ies and skulls, including both normal and
compressed dolichocephalic crania, brought from ancient cemeteries of
South Americs, by Mr. John H. Blake, and now preserved in his coi-
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lectionat Boston, along with other intercsting illustrations of the ancient
arts and customs of the Peruvians. This primary distinction in
the forms of Teruvian cranin, apart from the changes wrought on
them by artificial means, must be borne in remembrance while estima-
ting the bearings of such cvidence ag that adduced by Dr. Tschudi
from the Opas Indinn mummy ; for assuredly no couceivable amount
of change in the progress from infancy to maturity, could convert the
clongated head figured in Rivero and Tschudi’s Atlas, into the brachy-
cephalic cranium frequently pertaining to the ancient Peruvian adult.
But while evidence derived from various sources tends to confirm
the opinion that at least two, if' not three essentially distinct forms of
head, prevailed among the ancient Peruvians, the evidence produced by
Dr. Tschudi fails to prove that the examples referred to by him ought
to be accepted ag illustrations of a normal cranial type.

In this as in go many other departments of Ethnology, the naturalist
cannot be too frequently reminded that the most primitive condition
of man’s savage life is an artificial one when compared with that of
any of the lower animals, With man alone the osteologist finds his
investigations complicated by altered formsproduced byartificial means;;
and under this head must be included the accidental and undesigned,
as well as the purposely superinduced changes cffected on the human
frame, and cspecially on the skull; while to causes thus operating to
modify or counteract the normal vital functions, have to be added
others, illustrated by the examples produced above, and cleatly trace-
able to a posthumous origin.

The intra-uterine position of the Iuichay cave fectus furnishes in-
disputable proof that its peculiar cranial development is not due to
art: if by this is understood the application of mechanical pressure
with an express view to the production of such configuration ; but this
by no means exhausts the possible sources of abnormal modification.
It may be the undesigned result of wmechanical pressure inevitable
in the process of dessication, accompanied as it invariably was, in the
case of Peruvian mummies, with the forcing of the body into a crouch-
ing position, in which the legs were compressed upon the abdomen,
and the arms folded across the chest. The naturalist who aims at
applying the deductions of physical ethuology to the determination of
ethnic clagsification, cannot content himself with accepting such osteolo-
gical evidence as presents itself to him, in the unquestioning spirit which
may be permissible in other branches of natural history. The most
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anthropoid of the inferior animals has not as yet been affirmed to
cradle, bandage, or clothe its young ; or to mumnmify or inter its dead.
With rare exceptions, therefore, the comparative anatomist finds their
skeletons in a uniform normal condition, and is justified in assigning a
specific classification to distinctive cranial forms. DBut it is otherwise
with the naturalist when he has man as the object of his study.
Every scheme by which the ethnologist aims at systematising ethnic
variations of cranial configuration, implies the recognition of national
diversities in the form and proportions of the human head; but before
attempting to determine their classification and significance, it is
important to climinate the various clements of extrinsic change. These
then may be stated as follows:—

I. Undesigned changes of form superinduced in infancy by ban-
daging or other custom of head-dress ; by the form of pillow or cradle-
board; and by persistent adherencg to any unvarying pesition in
suckling and nursing.

II. Artificial deformation undesignedly resulting from the habitual
carrying of burdens on the head, or by means of straps or bandages
pressing on any part of the skull, when such is continued from early
youth.

ITI. Artificial configuration designedly resulting from the application
of mechanical pressure in infancy.

IV. Deformation resulting from posthumous compression, or any
mechanical force brought into operation after death.

The first of those four classes has hitherto been overlooked, I
believe ; ‘yet several remarkable instances have come under my own
observation ; and especially two examples of strikingly unsymmetrical
heads, which appear to be clearly traceable to the fact that in both
cases the mother was only able to suckle at one breast, and hence the
infant skull while still in a soft and pliant condition, was constantly
subjected to lateral compression only on oneside. Even the persistent
habit of carrying and laying to sleep on the same side, may permnnently
affect the form of the mfant head.

In relation to the second class, my observations have been directed
to the heads of Scottish fishwives and porters, and to Indian squaws,
all of whom carry heavy burdens by means of a strap over the head
or across the forehead, and to Edinburgh bakers, who carry their
bread-boards on the crown of the head. But it scems doubtful if
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the form of the skull is cver in any material cegree affected, unless
pressure is applied in very early life.

The third cause of artificial configuration is now universally recog-
nised, though it is possible that in referring to the mummy of the Opas
child preserved in the national collection at Lima, Dr. Tschudi ignores
results produced even by this familiar source of cranial deformation ;
for the unsymmetrical form of the hend figured by him is strongly sug-
gestive of mechanical pressure, whether designedly or undesignedly ap-
plicd during life, or arising solely from the rude processes of mummifi-
cation. But where the more general custom of inhumation prevails
another source of undesigned and posthumous compression comes into
play, some results of which find striking illustration in the Indian
skulls described above. To this neglected element of error in the
ethnic value of cranial forms, attention was first directed by Dr. Thurn-
ham, in describing the skull of a man about sixty years of age, found,
in 1850, at the Village of Stone, near Aylesbury, Buckinghamshive,
along with an iron spear-head and knife, the umbo of a shield, and other
relics clearly recognisable as of the common forms and characters per-
taining to Anglo-Saxon pagan sepulture. This skull attracted attention
from features of an unusual and striking character. It is marked by
distortion not only involving the most unsymmetrical deformity,—the
whole right side of the skull having been thrust forward, and the left
side proportionally thrown back, with great lateral protrusion of the
right temporal and parietal bones,—but the articulating surface of the
right temporal bone has been forced so much in advance of the left
side as to render it no Jonger possible to replace the lower jaw, which
retains its normal form. The remarkable distortion which this skull
has undergone without the displacement or fracture of the bomes of
the calvarium, led at first to considerable difference of opinion as to
the causes to which such singular malformation ought to be ascribed.
But the impossibility of the essential vital functions of the jaws having
been performed if the temporal bones had existed during life in the
same unconformable relation to the lower jaw, left no room to doubt
that the distortion had been produced subsequent to inhumation.
Mr. J. B. Davis has accordingly devoted special consideration to the
general subject of ““posthumous distortion,” when treating, in the
“Crania Britannica” of various sources of abnormal cranial conforma-
tion; and refers to it as ‘“another and distinet mode which will in
future be required to be taken into consideration in all investigations
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having veference to deformed cranin”” At the same time Mr. Davis
accumulates additional evidence in confirmation of the opinions that
the artificial distortion of the human head is by no means limited
to the savage tribes of the New World; and discusses not only its
practice among the ancient Macrocephali, including the reccived
theory of Hippocrates that such artificial forms may be at length per-
petuated by natural generation; but also “the extrnordinary fact that
the practice of distorting the skull in infancy is not yet extinct even
in Burope.” To this curious inquiry the attention of some of the
distinguished Physiologists and Anatomists of France has been directed,
and the result of the combined observations of MM. Foville and
Gosse, along with those of M. Lunier, is to satisfy them that in
different Departments of France, the practice of applying constricting
eoverings and bandages to the heads of infants still prevails ; and that
certain diversitics of cranial configuration in some of the Provinces,
and especially in Normandy, Gascony, Limousin and Brittany, are
traceable to prevalent modes of infantile head-dress. It detracts
considerably from the force of such conclusions, that the most re-
markable examples produced by Dr. Foville, are derived from inmates
of lunatic asylums; wherecas the vesult of numerous independent
observations on the Flathead tribes of the Pacific tends to prove that
whatever may be the increase of mortality in hifancy, produced by the
barbarous practice of cranial deformation, the adults exhibit no mental
inferiority to other Indians. On the contrary they are objeets of dread
to the neighbouring tribes among whom no such practice prevails,
enslaving them, and retaining them in degrading servitude, while they
rigorously exclude their slaves from the privilege of distorting the
heads of their offspring ; so that the normal head is with them the
badge of servile inferiority. Mr. Davis has figured a distorted skull
of an aged French woman in his collection, beliecved to have been the
inmate of a lunatic asylum in one of the Southern Departments of
France. 1t is produced in illustration of the most usual variety of
deformation, denominated by MM. Foville and Gosse the £8te annulaire :
but though of somewhat brachycephalic proportions, there is nothing in
the profile view, which is the only one given, calculated to suggest the
idea of abnormal configuration.

From the various aspects which this craniological department of
physical ethnology thus discloses te the inquirer, it becomes obvious
that it is a greatly less simple element of classification than was as-



MINERALS AND GEOLOGY OF CANADA. 425

sumed to be the case by Retziug, Morton, or any of the carlier inves-
tigators of national forms of the human skull. Lo the brackycephalio
and dolichocephalic types of Retzius, have now been ndced the fwmbe-
cephalic, the platycephalic, and the acrocephatic; and to the disturb-
ing clement of designed artificial compression, it is apparent we have
also to add that of posthumous distortion, as another source of chango,
affecting alike the mature adult, even when old age has solidified the
calvarium into an osscous chamber from which nearly every sutnro hag
disappeared, and the immature footus in which adhesion of the plates
of the skull has scarcely begun. When more gencral attention has been
directed to this clement of abnormal eranial development, additional
illustrative examplos will no doubt be observed by craniologists; and
the circumstances under which they are found will help to throw
further light on the peculiar combination of eauses tending to produco
such results.

A POPULAR EXPOSITION OF THE MINERALS AND
GEOLOGY OI' CANADA.
(Qontinuod from pago 10t.)

e

BY E. J. CHAPMAN,
PROFEBSOR OF MINERALOGY AND GROLOUY IN UNIVERBITY COLLEGE, TORONTO.

. PART I
HOW ROCKS ARE CLASSIFIED AND DISTINGUISHED : WITH SPECIAL
REFERENCE TO THE ROCKS OF CANADA.

In different localitics, as a general rule, different kinds of rock
occur. This must be familiar to the most casual observer. Thus,
around the Falls of Niagara, and extending for miles across that see-
tion of the covntry, we find vast beds of limestone, About Hamil-
ton, with other rocks, we have sandstone or freestone. At Toronto,
our rock-masses consist of beds of clay and gravel, overlying grey
and greenish shales, Near Collingwood, and again at Whithy, we
observe dark-brown and highly bituminous shales, containing the im-
pressions of trilobites in great numbers. At ngston, we meet with
limestone rocks differing from thosc at Niagara, and giving place, as
we proceed north and east of the city, to beds of crystalline rock of
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granitic aspect, geologically known as Gneiss. Some of the ¢ Thou-
sand.. Islands” cousist of a very ancient sandstone. At Montreal,
again, together with limestone, &e., we find in the picturesque Moun.
tain, a dark and massive (or unstratified) rock, termed Trap, and
more or less closely allied to the lavas of voleanic districts. These
examples, without proceeding further, are sufficient to shew the diver-
sity which prevails with regard to the rock-matters of comparatively
neighbouring localities. But if we look, not to the mineral characters
of these and other rocks, but to their respective origins or modes of
formation—as evidenced by what is now going on in Nature in dif-
fereut parts of the world—it will be found that they fall naturally
into three groups, as follows:

Ervrtive Rocks.
Meramorraic Rocxks.
SEpimeENTARY RocKs.

In cach of the above groups, the included rocks are of various
periods of formation, as explained in the Chronological Clagsification
at the close of the present Part of our Essay. Before proceeding,
however, to a discussion of this question, and in order more especially
to prepare the general reader for a proper understanding of Part V,
in which the geology of Canada first comes properly under review, it
is necessary to consider these groups separately, and to enter into a
few of their more practical details.

ERUPTIY E RGCKS.

The rocks of this division are of Igneous or of Aqueo-Igneous
origin. That is to say, their present form is due to solidification
from a fluid or plastic condition brought about by the agency of heat,
assisted, in most (if not in all) cases, by that of steam or heated
water. They have been formed beneath the earth’s surface (whence
the term “ Endogenous™ applied to them by Humboldt), and they
have been driven up or erupted, at various geological epochs, through
cracks and fissures in the overlying rocks. They are distinguished
by never oceurring in true strata, but always in the form of irregular,.
protruded masses, which sometimes present a colummar structure,
or in that of broad overlying or intercalated sheets, or in straight
veins called ““dykes” (see further on), or in ordinary tortuous veins.
Secondly, by never exhibiting in their structure the marks of a sedi-
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mentary origin, such as rolled stones, grains of sand, &c.  And,
thirdly, by never containing organic remains.

Where eruptive rocks traverse ov lic in contact with other forma-
tiony, these latter are usually found to be more or less altered, as
though by the agency of heat, near the points of contact. Coal-beds
are thus for some distance often burnt into cinder or converted
into coke; soft limestones changed into crystalline marbles; sand-
stones altered in colour, hardened, and changed into quartz-rock, and
so forth.’

These rocks are arranged by Sir Charles Lyell in two broad divi-
sions : Voleanic and Plutonic rocks; but it is impossible to draw a
distinet line of demarcation between the two.  Granite and syenite, for
example, belong to the Plutonic series ; but certain granitic trachytes
connect the granites with the voleanic rocks; and in like manner,
certain greenstones merge on the one hand into syenite, and on the
other (the distinction between augite and hornblende being now es-
sentially broken down) into augitic lavas. This equally affects the
sub-division into Valcanic, Trappean, and Granitic rocks, adopted by
other observers. 1 would therefore propose, as an arrangement of
convenience, the distribution of the Eruptive rocks into the six fol-
lowing groups :—1. Lavas; 2. Obsidians; 3. Trachytes; 4. Traps
and Greenstones; 5. Serpentines; 6. Granites. On each of these it
is necessary to make a few observations.,

1. Lavas.—These comprise the actual rock-matters which issue in
a molten condition from voleanic vents. During the solidification of
lava currents, dense volumes of steam are emitted from the cooling
mass. Lavas are of two gencral kinds: feldspathic, and feldspatho-
augitic. The first, and by far the most common of the two, are
composed essentially of feldspar, and are mostly of a dark or light
grey colour. They pass into trachytes. The second are composed
essentially of feldspar and augite,* are dark green or almost black in
colour, and undistinguishable, except by their actual conditions of
occurrence, from many traps or basalts. As examples of these rocks
are not found in Canada, we need not describe their varieties, or enter
into further particulars respecting their conditions of occurrence.

2. Obsidians.—The rocks grouped under this division, are lavas, or
other igneous products, in a vitreous or glassy state. They are en-
tirely feldspathic in composition. When in connexion with voleanic

® See detcriptions of those winerals in Pavt I, of this Essay,

Vor. VI, 26
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cones, and of a grey, black, green, brown, or varied colour, and break-
ing into sharp-edged fragments, they constitute the variety properly
called Qbsidian. Pearlstone is a closely-related variety, containing
small spherical concretions of a more or less pearly aspect.  Another
form, of a black, dull-red, green, or dark colowr, and of a somewhat
piteh-like aspect, is called Pitchstone or Retinite. This latter is
stated Dy Sir. W. E. Logan to occur on the north shores of Lakes
Huron and Superior. 1t should be observed, however, that the term
Retinite is applicd by some authors to a bituminous substance of a
very different character.

3. Trachytes—These rocks have normally a harsh, rough tex-
ture (whence their name from 7payvs), and a white or light colour ;
and they are either entirely or essentinlly feldspathic in composition.
They offer three principal varicties, exclusive of Pumice, which may
be placed either here or amongst the lavas. These varieties merge,
however, into one another. They comprise : common Trachyte and
compact Trachyte, composed normally of Orthoclase or potash feldspar,
and Granitic Trachyte, a rock of a granitic structure, made up of
orthoclase feldspar, with small crystals or grains of hornblende, augite,
ormica. Common Trachyte occurs chiefly in active or extinet voleanic
distriets. It often contains crystals of glassy feldspar, and sometimes
scales and crystals of mica, &e. Occasionally, also, free silica or
quartz is found in it, although accidentally, as it were, and only in
small quantity. Compact Trachyte, or feldspar trap, as this variety
has been termed, is found in brond straight veins or « dykes,” of a
white colour, traversing the Montreal mountain, and occurring also
{of a pale-reddish colour) at Chambly, &c. Granitic Trachyte (in
some instances closely resembling granite, but differing from that rock
by the absenee of quartz) forms the eruptive mountains of Brome,
Shefford, Yamaska, Rougemont, Beleil, Mount Johnson, &e., of
the Eastern Townships. These granitic trachytes (or granitic dio-
rites, as they might be termed with equal justice, sce below) differ
a good dea! in colour and appearance, according to the mnount of
hornblende, mica, &ec., which they contain. Like the compact
trachyte of Lachine and Chambly, they are sometimes “ porphyritic”
—containing more or less distinct and large crystals of feldspar. (See
Mr. Hunt's Report for 1856, and that for 1858 ; also this Journal,
Vol. V. page 426.) Many of the trachytes of these localities are in
4 partially altered state, effervescing in acids from the presence of
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carbonetes. By weathering, also, they become reddish-brown, dull-
white, &c., and tend to decompose into clay-stone or ¢ Domite.”
This latter term js derived from the partinlly-decomposed trachytes of
the Puy-de-Dome, in central France.

4. Traps and Greenstones.—The rvocks of this group chiefly affect
the form of intrusive dykes (i.e. broad aud more or less straight or
simply-forking veing (as in fig. 52),
or otherwise occur in overlying,
interealated, and irregular masses,
which frequently present a colum-
nab structure. The traps proper,
or dolerites, are always of a black
or dark colour, and consist essen-
tially of a more or less uniform
mixture of lime feldspar (or soda
feldspar) and augite, with in gene-
ral a mixture of zeolitic minerals
and magnetic iron-ore. The green-stones or diorites, consist normally
of soda feldspar (or of a feldspathie mixture) and hornblende, and
have usually a more or less decided green colour. It is sometimes
impossible, Lowever, to distinguish greenstone from trap, more es-
pecially as latc researches have shewn that augite and hornblende
possess the same atomic composition. Hence the two rvocks should
properly be classed together.

When the rock is of a black or dark colour, nore or less compact,
and amorphous in form, it is termed Trap. This varicty oceurs in
numerovs iykes on the north shore of Lake Huron and on the shores
of Lake Superior. When a trap rock contains distinctly imbedded
crystals of any mincral distributed through its mass, the name of this
mineral may be conveniently attached to it. Thus, the Montreal
mountain consists principally of Augitic Trap. The same variety,
containing olivine* in addition, forms the mountains of Montarville
and Rougemont. 'When the rock assumes a columnar or basaltiform
structure, it becomes Basalf. This variety does not appear to be
common in Canada, but it oceurs, here and there, on the north shore
of Lake Superior, and probably in other parts of the Province.
When, again, as frequently happens, a trap or basalt is of a more or

® The student should refer to the descriptions of these minerals in the preceding Part of
this Essay. Sce the Index, pages 162-1, of this volume.
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less coarsely-vesicular structure, or contains oval or other shaped
cavities usually filled with cale-spar, amethyst-quartz, agates, various
zeolites, &c., the rock is called an dmygdaloid, or Amygdaloidal
Trap. Numerous examples occur in the northern district of Lakes
Huron and Superior ; and the agates of Michipicoten Island and
other localities of this region, are derived from the disintegration and
washing away of the amygdaloidal traps in which they were originally
enclosed.

The greenstones, or diorites, occur under the same conditions as the
teaps. Compact and amygdaloidal varieties are common about Lake
Huron, &c.; and Sir William Logan, in his Report for 1853, has
described the occurrence of a columnar greenstone in the Township
of Grenville, Argenteuil Co., C. II. In some greenstones, the com-
ponent minerals, feldspar and hornblende, become individuglly per-
ceptible.  This variety might be tcalled, indifferently, a granitic
trachyte, or a granitic diorite, and placed in either of these groups.*
A latitude of this kind, in the classification of these eruptive rocks,
is unavoidable. Their frequent transitions and irregularitics of com-
position, render the drawing of very definite lines a complete im-
possibility. For this reason, the attempt to frame a number of so-
called species out of the trappean and other eruptive rocks, and to.
bestow upon these distinet names, becomes both uscless and unphilo-
sophical.

Finally, it may be observed, that many varieties of trap and green-
stone are very subject to decomposition, yielding soils of much fer-
tility. By weathering, they become mostly dull-grey, brown, or red.

5. Serpentines—The rocks of this series are essentially hydrated
silicates of magnesia. They consist, strictly, of varieties of one
mineral substasce, serpentine. (Sece above, p. 159.) Their colour is
somewhat variable, but chiefly green, brown, reddish, or greenish-
grey—these tints frequently occurring together in veins and patches.
They are more or less soft and sectile, and somewhat granular or com-
pact in structure; forming dykes and irregular masses, although
comparatively of rare occurrence as eruptive rocks. Most serpentines
are found in large beds, and are evidently altered sedimentary deposits
or metamorphic rocks, but undoubted instances of eruptiveJserpen-

¢ I¢ minute distinctions be advisable, the term granitic trachyte might be restricted to.
such of these rocks as contain orthoclase or potash feldspar, whilst thoese in which triclinic
feldspars are present might be called granitic diorites; but it is not always possible to carry:

out these distinctions.
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tines occur in Tuscany and elsewhere. In some cases, however, mag-
give serpentines of this kind may have been derived from the altera-
tion of trap and greenstone rocks. The serpentines which occur in
Canada, are considered to belong entirely to the Metamorphic series,
and are described, consequently, under that division.

6. Granites—These rocks possess normally a erystalline aspect
and strongly-marked granular structure, whence their name. They
are also especially characterized by the presence of free silica, or
quartz, as an essential component. They occur in irregular, unstrati-
fied masses (often breaking through and tilting up the surrcunding
rocks), or in tortuous branching veins. Some are of very ancient
date ; whilst others are of comparatively recent formation, at least
in a geological point of view. Hence the obvious objections which
apply to the use of the terms “Primary® or Primitive,” often
bestowed indiscriminately on all granitic rocks, as well as on strata of
metamorphic origin—these latter, like the granites, and all other
rocks, indeed, being of various periods of formation. Under a subse-
quent section, it will be shewn that the age of a rock is in no way
"indicated by mineral characters or composition. Where two granitic
or other veins intersect, the intersected vein (which is generally
displaced moreover, one portion being thrown up or down) will, of
course, be the older of the two. In like manner, where a granitic or
other eruptive rock underlies another rock of any kind, this latter will
necessarily be the older of the two if veins pass into it, or if it be
altered by chemical or mechanical action.

The more important rocks of this section, comprise granite and
syenite ) )

Granite, properly so-called, is composed of three minerals : Quartz,
Feldspar, and Miea, full descriptions of which are given in Part II. of
‘this Essay. The quartz is colourless and vitreous; the feldspar,
usually white or flesh-red, with smooth and somewhat pearly cleavage
planes; the mica, white, grey, brown, black, or sometimes green, in
scales, specks, or foliee, of a pearly-metallic aspect. In the fine-
grained pranites, these component minerals become so intimately
blended as to be individually undistinguishable. When crystals of
feldspar are distinctly imbedded in a fine or coarse-grained granitic
mass, a variety termed Porphyry, or better, Porphyritic Granite, ig
produced. The term “porphyry” (from wopgupa) as the name
would indicate, was originally applied to rocks of this kind in which
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the base or imbedded crystals were of a red colour; but it is now
conventionally bestowed on all rocks containing distinct crystals of
feldspar or other minerals. Thus, we have porphyritic granite, por-
phyritic trachyte, &e. Occasionally, the mica in granite is replaced
by tale, giving rise to Talcose Granite. Sometimes, also, the mica
dies out, when a granitic mixture of quartz and feldspar results.
This has been called Pegmatize.

Esamples of intrusive granite occur amongst the strata of the
Laurentian and Huronian series in the Lake Superior region and on
the north shore of Lake Huron, and elsewhere, but apparently in no very
prominent masses ; although veins composed of quartz and feldspar,
er of quartzalone, are of exceedingly common occurrence throughout
the entire area occupied by the gneissoid Lauventian rocks. Fig. 53

is a sketch of some quartzo-feldspathic
I3 S ;
velns in gneiss, near the right bank of
= the river Severn, C. W. In the more

—_—

 the St. Lawrence, however, granitic mas-
ses (which appear to pass into granitic
trachytes or diorites) constitute the
‘Megantic mountains, and occur also in force in Hereford, Stanstead,
and other townships of that district. (The localities cited by Sir
William Logan, in his Esquisse Gdologique du Canada, comprise «
Stanstead, Barnston, Hereford, Marston, Megantic Mountains, Wee-
don, Winslow, Stafford, and Lambton.)

Syenite.—This eruptive rock is composed of a granitic mixture of
quartz, feldspar, and hornblende, the latter being green or black in
colour. When mica is also present, the rock becomes syenitic granite ;
and when the quartz grows gradually less and less abundant, there is
a transition into granitic diorite or greenstone. Some syenites are-of
a red colour from the prevalence of red feldspar, and many syenites
are porphyritic. Intrusive syenite occurs amongst the Laurentian
rocks in various localities. An enormous mass of this rock, covering
an area of thirty square miles, is cited by Sir William Logan, as oc-
curring in the townships of Grenville, Chatham, and Wentworth, in
Argenteuil County, on the Ottawa.

Granitic rocks frequently become converted, by the decomposition:
of the feldspar, into white or light-coloured clays, largely used, under
the name of Kuolin, in the manufacture of porcelain.



MINERALS 4AND GEOLOGY OF CANADA. 433

METAMORPHIC ROCKS.

The rocks thus named are stratified rocks of 2 more or less granitic,.
trappean, or crystalline aspect, and of various periods of formation.
It has been already stated, that where a dyke, vein, or erupted mass
of trap or granite traverses other rocks, these latter are very generally
altered in character, and, to some extent, in composition. Earthy or
common limestones are thus near the points of contact transformed,.
in some localities, into hard marbles or crystalline limestones, and are-
frequently filled with crystals of garnet, tourmaline, hornblende, and:
other minerals. In like manner, sandstones are changed in colour
and texture, and are often converted into quartz-rock; whilst clay-
slates are transformed into gneiss, mica-slate, tale-slate, and other so-
called “ crystalline schists.” Although analogous effects are some-
times produced artificially in the walls of smelting furnaces, these
metamorphic results, as seen in Nature, are probably due not so much
to the simple agency of heat, as to that of various gases and heated
vapours aceompanying the protrusion of the eruptive mass. In many
localities, on the other hand, these effects appear to have been pro-
duced without the direct intervention of ernptive rocks, in which case
the alteration or metamorphism has probably proceeded from steam
and gases transmitted from below, from heated chemical solutions
percolating the altered rocks, or from other causes more or less imme-
diately dependent on the presence of subterrancous heat. Be this as
it may, it is now universally conceded that the crystalline stratified
rocks are altered sedimentary deposits—sandstones, slates, limestones,
and so forth. In Canada (as explained more fully in Part V.) there
gre two distinet Series of metamorphic rocks. One, including the
Laurentian and in part the Huronian series, belongs to the Azoie
Age, and constitutes the most ancient group of rocks of this conti-
nent. The Laurentian series is made up of vast beds of gneiss, crys-
talline limestone, and other rocks described below, and it extends
over almost the entire northern portion of the Province. For geo-
graphical limits, geological and other characters, see PArT V. of this
Essay. The Huronian rocks of the north shore of Lake Huron, &c.,
are also in part metamorphic, and include, amongst other more or
leys altered deposits, some temarkable quartz and jasper conglome-
rates. The other series of metamorphic strata are of more recent,
although st of ancient, date. They belong to the Silurian and
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Devonian periods of the Paleevzoic Age (sce the close of this Parr,
and also Part V.), and they occur in the Eastern Townships and ad-
joining district south of the St. Lawrence. On the edge of this
latter mectamorphic region, the passage of the unaltered into the
altered strata may be traced *. .aany localities.

The following are the more important metamorphic rocks of Cana-
dian occurrence :

Gneiss.—This crystalline rock only differs (lithologically) from
granite and syenite by occurring in beds or strata. It is of two kinds:
micaceous or ordinary gneiss, and syenitic or hornblendic gneiss. The
former consists of quartz, feldspar, and mica ; the latter, of quartz,
feldspar, and hornblende. When the mica or the hornblende predo-
minates, and the feldspar diminishes in quantity, these pass into mice
slate and hornblende slate (or hornblende rock), respectively. Gneiss-
oid rocks of this kind prevail everywhere amongst the Lauarentian
strata, and sometimes contain garncts and other minerals.  They con-
stitute, morcover, the greater number of the boulders scattered so
abundantly over the surface of Canada (seec Panrrt V.) Gueiss may
generally be distinguished from granite, oven in hand specimens, by
its striped or banded aspect, the colours being usually various shades
of grey and red.

Mica Slate —This rock consists normally of quartz and mica. It
is more or less fissile or schistose, somewhat pearly or silvery in as-
pect, and usually of a white or greyish colowr, though sometimes
almost black. It passes into gneiss on the one hand, aund into clay-
slate on the other. It is often called mica schist. It occurs more or
less, throughout the Laurentian formation (Lake Huron, north shore;
French River; Baie St. Paul, &e.)

FLeldspar Rock.—This is a mixture of various feldspars. It is
usually of a greenish-blue or slightly-shaded white colour; or, other-
wise, pale reddish, greenish, brownish-yellow, &  Fine-grained and
porphyritic varieties occur.  In the latter, the enclosed, grey, cleave-
able masses sometimes present the green and other reflections peculiar
to the characteristic examples of labradorite. (Sce Part I1.) At
other times, these enclosed masses or crystals are of a red, lavender-
blue, or brownish colour. Hypersthene, also, in laminar masses of a
brown sub-metallic tint, is frequently present, forming the varicty
sometimes called Hypersthene Rock. Mica, augite, garnet, titanife-
rous iron, and some other minerals, are likewise of occasionsl aceur-
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rence in those feldspathie beds. . The Laurentian deposits of the
counties of Montmorenei (below Quebee), Terrchomme, &e., afford
good examples of Feldspar Rock.  (See Analyses, &e., in Mr. THunt's
Report for 1854.)

Hornblende Rock.—'This vock, frequently of a schistose structure,
and then called *“ Hornblende Slate,” or ¢ Iornblende Schist,” is
normally a compound of quartz and hornblende.  Very often, how-
ever, it is nothing wore than a highly hornblendie variety of sycuitic
gueigs Tt bas a dark-green or black colour, and frequently containg
garnets in sharply-defined erystals.  Tornblende vock ocenrs in some
abundance amongst the Lanrentinn strata, as in the counties of Lanark,
Frontenae, Lemiox, &, Also i the valley of the Bonne-chdre (Mr.
Murray) ; on French River, Lake Iuron; and at other localities in
which these strata prevail. It occurs fikewise amongst the more
modern metamorphic series south of the St. Lawrence.  In the
latter district, & rock wmade up of greyish-green actynolite, in inter-
Incing fibres, is found in Beauce County. (Mr. Ilunt’s Report
for 1856.)

Wollastonite Rock.—Wollastonite, or tabular spar, ig a mineral
closely related to augite. (Sce its description in Part II. above,
Vol. V. page 528) Mixed with the latter specics, it forms subordi-
nate beds, associated with crystalline limestones, amongst the Lauren-
tian strata of certain localities.

Garnet Rack-—Beds of light-coloured magsive garnet oceur amongst
the metamorphic series of the Iastern Townships. (Mr. Hunt’s
Report for 1856.)  Certain subordinate beds, made up in chief part
of granular garnets of a red colour, are found likewise in connexion
with crystalline limestone amongst the Laurentian strats, as in the
County of Argenteuil, and elsewhere.  (See Part II. Vol. V. p. 524;
and Sir W. E. Logan’s Report for 1856.) Mr. Richardson, in his
Report for 1857, describes also the occurrence of garnet rack in asso-
ciation with micaccous schists, at Baic St. Paul.

Chlorite Slate.—This rock, of a greenish colour, and normally of a
schistose structure, occurs hoth amongst the Laurcntian and Iuronian
gerics, and the more modern metamorphic strata of the Eastern
Townahips. All of these chlorite-slates contain a certain amount of
water.  In the Eastern Townships they pass into more or less compact
““potstones.”” (Sce Part II. above, page 160.)

Tale Slate.—The rock thus named occurs principally in the Eastern
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Townships, forming hoth semi-crystalline and compact or steatitic
beds. (See Part II. above, page 158.) These are of a light-green,
silvery-white, or greenish-grey colour. Some of the beds of the
Laurentiun series, as in the neighbourhood of Marmora, &e., are also
somewhat talcose, or contain interstratified layers of tale. Talcose
slates occur likewise amongst the Huronian strata.

Serpentine.—Serpentine rock, or Ophiolite, occurs in extensive
beds amongst the metamorphic strata of the Eastern Townships. Its
mineralogical characters have been already given (ante, page 159),
but the rock, it may be stated here, is essentially a hydrated silicate
of magnesia, more or less sectile, and of various colours, but chiefly
dark-green, greenish-grey, or greenish-white, often with red or bluish
veins, or variously mottled. It is very commonly mixed with carbo-
nate of lime or dolomite, forming serpentine-marbles of green, choco-
late-brown, and other colours. In Bolton, Ham, and other townships
of this district, beds of chromic iron-ore are associated with these
serpentine rocks; and a bed of maguetic and titaniferous ore, fifty
feet in thickness, occurs in the serpentine of Beauce. A large deve-
lopment of serpentine rock, fit for economic purposes, oceurs also with
chromic iron-ore at Mount Albert, in Gaspé. According to Mr.
Richardson (Report for 1850), the rock-exposure at this locality pre-
sents vertical cliffs of several hundred feet in height, and covers an
area of not less than ten square miles.

Diallage Rock.—This rock consists principally of the mineral
called diallage (see page 159, above), or of diallage and chlorite. It
has & clear green or pale-bronze colour, is more or less fissile, and
geeurs in association with the serpentines of the Eastern Townships,
to whicb, also, it is very closely sllied.

Quartz Rock, or Quartzite.—The rock thus named appears to have
been formed by the alteration of sandstone strata It has a more or
less vitreous aspect on mnewly-fractured surfaces, is very hard, and is
either colourless, or yellowish, greenish, pale red, brownish, &c. It
occurs abundantly amongst the Huronian rocks of the north shores
of Lakes Huron and Superior; and also amongst the Laurentian
strata of many localities, as at St. Jérome and elsewhere. A remark-
able quartz-conglomerate, containing pebbles of red jasper and white
quartz in a colourless or pale-yellowish quartzose base, is met with in
the Huronian formation of the Bruce Mines district ; and other con-
glomerates of a somewhat similar character occur in the Laurentian
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series. These shew clearly the metamorphic origin of the rocks in
question.

Crystalline Limestone.—This rock consists of carbonate of lime in
a semi-crystalline condition. It is usually white or pale reddish, and
is sometimes veined or clouded with yellow, blue, green, and other
coloured streaks and patches, Its structure is fine or coarse grenular,
somewhat resembling that of loaf sugar, whence the term “saccha-
roidal limestone,” bestowed on this rock. Crystalline limestone
occurs in beds amongst the metamorphic strata of the Laurentian
and Huronian series, and also amongst those of the more modern
series south of the St. Lawrence. The serpentine marbles of the
Eastern Townships have already been alluded to. These limestone
bands are riot only of economic employment,—many yielding marbles
of superior quality,—but, when occurring amongst the gneissoid
racks of the Laurentian series, they impart fertility to the otherwise
too generally unproductive soil. ~'Where the gneiss rocks are un-
covered by Drift deposits, it is only indeed in connexion with the
crystalline limestones or beds of feldspar-rock, that soils of any depth
or fertility can be expected to occur. It is perhaps needless to ob-
serve, after what has been stated in Parr II. of this Essay, that
crystalline limestone may be distinguished from quartz and feldspar
by being easily scratched by a knife, and also by dissolving with
effervescence in diluted acids. For special localities of Canadian -
marbles, see Part V.

Crystalline Dolomite and Magnesite—In external characters and
conditions of occurrence, the crystalline dolomites resemble the or-
dinary crystalline limestones, but consist of carbonate of lime and
carbonate of magnesia. A fine saccharoidal variety occurs amongst
the Laurentian strata of Lake Mazinaw. Beds of Magnesite, con-
sisting of carbonate of magnesia mixed more or less with feldspathic
or quartzose matters, occur amongst the altered Silurian strata of the
Eastern Townships. These beds are chiefly white, greenish, or
bluish-grey in colour, and generally resemble crystalline limestone.
Some, by weathering, become reddish-brown. (T. Sterry Hunt,
Report for 1856.)

SEDIMENTARY ROCKS.

The rocks.of this division make up by far the greater portion of
the Earth’s surface. Having been formed by the agency of water,
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they are often called Aqueons Rocks. They are chiefly of mechanical
formation, consisting of muddy, sandy, and other sediments, collected
by the mechanical action of water, and subsequently consolidated by
processes described a few pages further on.  Various limestones, how-
ever, and certnin other rock matters of this division, are of chemical
origin, or, in other words, have been deposited from waters,in which
their materials were chemically dissolved.

These sedimentary or aqueous rocks are characterized by always
occurring in beds or strata (with the occasional exception of certain
irregularly-heaped masses of drift materials) ; secondly, by exhibiting
in many instances, a more or less clearly-marked detrital or sedimen-
tary structure; and thirdly, by often containing organic remains.
‘These latter, comprising shells, bones, leaf-impressions, &c. (see
ParT IV.), are the fossilized parts of animals and plants which lived
upon the Earth, or in its waters, during the periods in which these
rocks were under process of formation, as indicated below.

The sedimentary rocks may be conveniently discussed under the
following heads : - Composition or mineral characters; Modes of
formation ; Changes to which they have been subjected after deposi-
tion.

(1) Composition of Sedimentary Rocks.—Viewed as to their com-
position, these rocks comprise :

Sandstones, sands, and gravels—or arenaceous rocks.

Clays and clay-slates—or argillaceous rocks.

Limestones and Dolomites—or calcareous rocks.

Conglomerates and Breecias : rocks of mixed composition (see
below).

Trap tafas : stratified deposits formed out of materials derived
from the denudation of trap and greenstone rocks.

Rock matters of purely organic origin, as coal, &c.

To these may be added a few other substances of subordinate oc-
currence, as gypsum and rock-salt.

Sandstones are nothing more than beds of consolidated sand.
They are of various colours, but chiefly white, or dull shades of
yellow, red, brown, or green. The harder and purer kinds, as some ex-
amples of our ““Potsdam sandstone,” are called quartzose sandstones.
In other kinds, a certain amount of carbonate of lime is present, cement-
ing together the component grains of sand, and forming calcareous
sandstones. For special Canadian localities of these and other rocks
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mentioned under this division, consult Pawr V. Certain siliccous
rocks, called “ tripoli” and “infusorial marls,” are formed entirely
of the tests of diatoms and other infusoria. (See Part IV.)

Clay Slates are merely consolidated clays. They have a fissile
structure, and are chiefly of a grey, greenish, brown, or black colour.
Clays are also of various colours, as white, greenish, yellowish, bluish,
black, and red. Those which contain little or no iron, burn white,
and yield consequently white bricks. Many clays are highly calcare-
ous; others, bituminous, &c. Nofe—The term skale is often ap-
plied to fissile consolidated clays; but this term is applied equally to
fissile or slaty limestones and sandstones. When the term is used,
therefore, the kind of shale should also be signified : as en argillace-
ous shale, an arenaceous shale, and so forth. DBituminous shales, as
regards their mineral base, may be also arenaccous, caleareous, &e.

Limestones and Dolomites are principally, perhaps, of chemical
formation. Water containing free carbonic acid (derived from decay-
ing vegetable matters, &c.) dissolves a certain amount of carbonate
of lime, but the bicarbonate, thus formed, is easily decomposed by
various natural agencies, even by mere exposure to the atmosphere,
and a precipitation of calcareous matter takes place. 1In this manner,
calcarcous tufas (so common in many of our swamps, streams, &c.),
together with stalactites and stalagmites, are produced; and similar
processes, acting on a larger scale, may have given rise to extensive
depositions of limestone strata in ancient seas and lakes. Some lime-
stones, again, are formed almost wholly of the calcarcous shells or
tests of crinoids, foraminifera, and other organisms (see Parr IV.);
but others are, undoubtedly, mechanical or rock deposits, derived
from the wasting of coral reefs and older limestone formations.
Limestones consist of carbonate of lime, more or less pure; dolo-
mites, of carbonate of lime and carbonate of magnesia in equal
atomic proportions; and dolomitic limestones of these two carbo-
nates in other proportions, the lime carbonate generally predomina-
ting. Dolomites and dolomitic limestones appear in many cases to
have been simple chemical precipitates, and, in others, to have origin-
ated from the alteration of limestone rocks by the action of soluble
magnesian salts. These calcareous rocks are of various colours:
grey, white, black, yellowish, &c. Their texture is sometimes very
close and uniform. At other times, the stone is made up of small
spherical concretions, when the texture is said to be ¢ oolitic.””  OQolitic
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limestones are of all geological ages. Some limestones, again, are of
an earthy texture: the well-known chalk of Europe is an example ;
also our own “ calcareous tufs,” or “shell marl.” Many of the dark
limestones, as those of Niagara, &c., are more or less bituminous.
Al effervesce in acids; but the dolomites produce merely a fecble
effervesence unless the acid be heated. Limestones which contain
from 15 to 25 per cent. of argillaceous matter in intimate admixture,
yicld hydraulic or water lime. Beds of this kind occur at Thorold,
Cayuga, Loughboro’, Kingston, Hull, Quebec, and other localities.
(See Pary V.)

Conglomerates consist of rounded stones or masses of quartz, sand-
stone, &c., cemented together, or imbedded in a paste of finer sand-
stone, limestone, or other rock substance. The imbedded masses are
sometimes of great size, a fine example of which may be seen at
Quebec. Conglomerates, both altered and unaltered, are abundant
amongst the Iuronian rocks.

Breccias consist of angular masses or fragments of rock, cemented
together, chiefly of some kind of limestone. Whilst conglomerates
frequently consist of materials brought from a greater or less dis-
tance, true breccias are necessarily formed in place. Examples of
caleareous breccias oceur in the Eastern Townships. Also with im-
bedded trap and slate fragments, near the Bruce Mines, Lake ITuron,
and elsewhere.

(2) Formation of Sedimentary Rocks.--The manner in which the
ordinary sedimentary rocks, sandstones, shales, &c., have been formed,
or built up as it were, is rendered clear by the observation of certain
natural processes still in action  We find for example, at the present
day, that sediments of various kinds are constantly being carried down
by streams and rivers into lakes and seas, and are there deposited.
We find, moreover, that the cliffs of many sea (and lake) coasts are
being continually abraded and washed away by the action of the
waves. Observation shews also, that the sedimentary matters thus
obtained, are always deposited or arranged in regular layers or beds,
and that they frequently enclose shells and sea-weeds, together with
bones and leaves, drifted from the land, and other organic bodies.
Hence it is now universally admitted, that, with the exception of cer-
tain limestones and dolomites, beds of rock-salt, gypsum, coal, and
other chemical or organic deposits of small extent, all the sedimentary
rocks have been formed directly out of previously-existing rock-masses,
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by the wearing away or destruction of these; and secondly, that they
have all been formed or deposited under water,

In pursuance of this inquiry, consequently, we have to consider,
first, the origin or derivation of the sediments of which these rocks
are made up; and, secondly, the processes by which the consolidation
of the sediments into rock, properly so-called, was effected.

The sediments of which these rocks originally consisted, were
derived from previously-existing rocks, by decomposing atmospheric
agencies,—rain, frost, and so forth; by the action of streams and
rivers on their beds; and by the destructive action of the waves and
breakers of the sea.

Action of the Atmosphere.~-All rocks, even the most solid, are
constantly undergoing decomposition and decay. The exposed face
of arock of any kind, for example, soon changes colour, and becomes
in general more porous than the other portions of the rock. This
effect is technically termed ¢ weathering.” Tts action gives rise to
the production of soils, and frequently causes the fossils contained in
the rock o stand out in relief, these being in many cases less easily
decomposed thar. the mass of the rock itself. Every shower of rain
that falls, takes pcet in this decomposing or disintegrating action, and
carrics off something, in solution or suspension, to lower levels—id est,
into streams, lakes, and seas. Frost, and, in certain districts, carbonic
acid and other gases issuing through crevices in the rocks, assist this
destructive process.

Action of Streams and Rivers.—The action of streams and rivers
in wearing their channels is both chemical and mechanical. Calcareous
river-beds are wasted bit by bit by the dissolving power of the water,
especially during the auntumnal season, when dead leaves and other
decaying vegetable matters yield the water a large supply of carbonic
acid. On the other hand, a mechanical waste is also very generally
taking place to a greater or less extent: and thus numerous rivers are
continually cutting back their beds, and forming ravines, It is
thought by many geologists, that the Falls of the Nidgara River have
in this manner gradually receded from the escarpment at Queenston
to their present site; and there is scarcely a river, or small stream
indeed, in any part of Canada, that does not exhibit in its banks in-
dications of erosive action. Where streams wind through the sands
and gravels of our Drift deposits, as in the neighbourhood of Toronto,
to cite a single amongst so many instances, examples of this action
are especially apparent. The River Don, it is said, during a three
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days' freshet, about fifty years ago, greatly enlarged its chaunel, and
added much in places, to the steepuess of its banks, The amount of
detrital matters borne down by some vivers to the sea, is, at first
thought, almost incredible. This is well shown by the formation of
deltas,  The deltn of the Mississippi, on this coutinent, for example,
like all other deltas, is formed almost entively out of the sandy and
other matters brought down by the stream.  Ou entering the sea, the
velocity of the river is necessarily cheched, and the sediments ave thus
thrown down.  Much of the coavser matter is indeed deposited on
the bed of the viver itselly raising this, and compelling the formation
of artificial bunks, ov levdes, to prevent inundations.  Finally, as a
well-known illustration of the innmense amount of sedimentary matters
borne seawards by certain rivers, the case of the Ganges, as described
so fully by Sir Charles Lyell, in his ¢ Principles of Geology,” may be
here cited. That river, it has beenydemonstrated, by actual observa-
tion and experiment, conveys annually to the sea an amount of matter
that would outweigh sixty solid pyramids of granite, cach, like the
largest of the Egyptian pyramids, covering cleven acres at its base, and
standing 500 feet in height. A considerable quantity of sediment is
also produced by the slow movements of glaciers in Alpine and other
districts in which these remarkable ice-rivers prevail. The glacier of
the Aar, which covers with its tributaries an arca of only six or seven
square miles, thus furnishes daily, according to some recent vesearches
of M. Collomb, at least 100 cubic yards of sand. This is carried off
by its terminal stream or torrent.

Aetion of the Sea (and of large bodies of Water generally.)—Vast
in amount as are the sediments collected by rivers, they are far sur-
passed by the accumulation of detrital matters obtained by the waves
and breakers of the sea. All who have resided for any length of
time on an exposed and vocky coast, must be well aware of the de-
structive action of the waves. The cliffs subjected to this action,
gradually become undermined and hollowed out; and thus large
masses of rock are brought down by their own weight.  These,
sooner or later, are broken up, and spread in the form of sediment
along the shore, or over the sea-bottom. On some coasts, the amount
of land destroyed in this manner almost exceeds belief.*  On some

* It wonld obviously be out of place in an Essay like the present, to enlarge on this point.
The reader unfamiliar with geolozical details of this character, should consult, more es-
pecially, Lyl's Principles of Geology, aund also the Cours FElémentaice of the late
Alcide d'Orbigny.
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arts of the castern shores of England, and the opposite or western
shores of France, for example, the sea has thus carried off, within
the present century, from fifty to over one hundred yards of coast—
measured backwards from the shore-line—and for a distance of many
miles. Grave-yards, shewn by maps of no ancient date to have been
located at considerable distances from the sea, have become exposed
upon the cliff-faces ; and forts on the French coast, built by the First
Napoleon, at two hundred metres and upwards from the edge of the
cliff, now lic in ruins on the beach, or have altogether disappeared.
These localities are mentioned as being more especially known to the
writer ; but in all parts of the world examples may be found of the
game destructive process. In the clay and sandy bluffs of our own
lakes, as at Scarbro’ Heights on Lake Ontario, and clsewhere, the
cffects of this action may be cqually studied.

On a subsequent page it will be shewn that these results of denuda-
tion, however striking in themselves, were greatly surpassed by those
of former geological epochs; but confining our view at present to
modern effects only, it must be evident to all that an enormous amount
of sedimentary matter is annually, or cven daily, under process of
accumulation. The question then arises as to what becomes of this.
The reply is obvious. The detrital matter thus obtained, is deposited
in lakes or at river-mouths, or along the sea-shore, or over the sea-bed
—contributing day by day to the formation of new rocks. In other
words, existing rock-masses, worn down by atmospheric agencies, by
streams and rivers, and the action of the sea, supply the materials for
other and, of course, newer deposits. And thus, when we look upon
a picce of stone derived from one of these, we may picture to our-
selves the scene of its formation, and, with the poet, hear—

The moanieg of the homelcss sea,
The sound of streams that swift or slow

Draw down onian hills, and sow
The dust of continents to be—

~for truly, is it the dust of new continents that is thus being depo-
sited, atom by atom, by these slow but continued processes.

All sediments diffused through deep or quiet water, arrange them-
selves, under general conditions, in horizontal or nearly horizontal
beds: the latter, if deposited on gently-sloping shores. Professor
H. D. Rogers, in his recently.published Report on the Geology of
Pennsylvania, contests to some extent this usually-received view, and

Voi. VI. 2=
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maintains that certain inclined strata of mechani¢al formation were ori-
‘ginally of inclined deposition. This may be true under lo¢al or excep-
tional, but certainly not under general, conditions.  (See prdbfs, further
on) Where, however, sands and gravels are thrown down by currents
and running streams, an oblique arrangement conimonly takes place ;
but this is more or less confined to the subordinate layers of which the
larger beds consist, as shewn in the annexed figure. The inclined
layers have sometimes different degrees of inclina- 54

" tion, and cven dip (in different beds of the same *
strata) in opposite directions, indicating clianges in
the tidal or other currents by which they were // //////////// /
thrown down. This inclined arrangement is terned "// A B
“false bedding,” or *oblique stratification” It <&
may be seen in some of the more ancient, and also in some of the
more modern deposxts of this contment as in the Potsdam Sandstone
of the south shore of Lake Superior, and in the Drift gravels of many
parts of Canada.

Having thus rapidly traced out the formation of the mechanically-
formed sedimentary rocks up to their deposition in the state of detrital
matter on the beds of seas, lakes, or estuaries, we have now to inquire
how these accumulations of mud, sand, &c., become hardened into
rock, properly so-called.

Consolidation of Sediments. —Most sediments hold within them-
selves the elements of their own consolidation, in the form of particles
of calcareous or ferruginous matter, which act upon the other sub-
stances in the manner of a cement. Frequently, also, a large amount
of calcareous matter is derived from the decomposition or solution of
imbedded shells and other organic remains made up of carbonate of
lime. In the majority of strata, dnd in sandstones more especially,
merely casts or shell-impressions’are thus left, in place of the origin-
ally imbedded shells, Masses of solid conglomerate are daily under
process of formation, in places where springs containing calcareous
or ferruginous matter infiltrate through the gravels and pebbleo}ié'as
of our Drift deposits, Many theimal springs (and even ordinary
river-water) also contain cOnsiderable guantities of silica in solution ;
and there is reason to believe that in former periods of the Earth’s
history, springs of this kind must have prevailed to a very great ex-
tent. These flowing into seas and lakes where sediments were under
process of deposition, must also have lént their agency towards the
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consolidation of such deposits. Many of our Canadian limestones, it
may be observed—as those, more especially, which occur at the base
of the great Trenton group (sec ParT V.)—are highly siliccous.

‘The enormous pressure exerted upon low-lying sedimentary beds by
those above them, must likewise have been sufficient in many instances
to have effected consolidation. TLoose materials, as graphite powder
used in the manufacture of the so-called * black lead” pencils, are
thus rendered solid by artificial pressure. Spongy platinum, again,
by the same process, is converted into the solid metal.

The heat transmitted in eatlier periods from subterranean depths,
or generated amongst low-lying sediments by natural causes, may also
have been concerned in the work of consolidating the originally loose
materials of stratified rocks. It may be remarked, likewise, that
sediments occasionally become solidified by simple desication. The

shell-marl, or calcarcous tufs, of our swamps, &c., becomes thus
hardened on exposure to the air.

(3) Changes to whick the Sedimentary Rocks, collectively, have
deen subjected.—These changes comprise, principally : (2) Elevation
above the sea level, with alternations of upheaval and depression;
{(®) Denudation; (¢) Tilting up and Fracturing; and (¢) Metamor-
phism and Cleavage. It is, of course, to be understood that whilst
<certain strata may have experienced all of these effects, others, on the
contrary, have been subjected to upheaval, or to upheaval accom-
panied by denudation, only.

(a) Elevation above the Sea Level.—The stratified rocks, it has
been shown, must have been deposited originally in the form of sedi-
ments, under water ; and from the marine remains which so many of
them contain, it is evident that as a general rule they were laid down
on the bed of the sea, either in deep or in shallow water. We find
these rocks, however, now, at various heights above the sea-level, and
frequently far inland. Hence of two things, one: either the sea

must have gone down, or the land must have been elevated above the
water.

The sinking of the sea would appear at first thought to be the more
rational explanation of this phenomenon; but if we look to existing
Nature, we find no iustance of the going down of the sea, whilst we

have many well-proved examples of the actusl rising and sinking of
the land. In connexion with this inquiry, it must be borne in mind
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that the sea cannot go down or change its level at one place without
doing the same generally all over the world.

To afford a few brief illustrations, it may be observed that on several
occasions within the present century, large portions of the Pacific
coast of South America have been raised bodily above the sea, leaving
beds of oysters, mussels, &c., exposed above high-water mark. The
phenomenon, to the inhabitants of the coast, appeared naturally to be
due rather to a sinking of the waters than to an actual elevation of
the land ; but at a certain distance north and south of the raised
districts, the relative levels of land and sea remain unaltered : and
hence, if the sea had gone down within the intervening space, its surface
must have presented an outline of this character =\ 7,
a manifest impossibility.

The land is also known to be slowly rising and sinking in countries
far removed from centres of voleanic activity. Careful observations
have shown, for example, that the northern parts of Sweden and
Finland are slowly rising, and the south and south-eastern shores of
the Scandinavian peninsula are slowly sinking : whilst around Stock-
holm there is no apparent change in the levels of land and sea. The
whole of the western coast of Greenland is slowly sinking; buildings
erected on the shore by early missionaries, being now in plazes under
water. A' slow movement of depression, it is likewise inferred, is
taking place along a considerable extent of the Atlantic sea-board of
the United States. (See Canadian Journal, vol.ii. new series, p. 480.)
On the shores of Newfoundland, of Cornwall, and other districts,
examples occur of sub-marine forests, or of the remains of modern
trees, in their normal position of growth, below low water-mark;
whilst in neighbouring localities no change of level appears to have
taken place. Besides which, without extending these inquiries fur-
ther, we know that many fofsiliferous strata are hundreds, and even
thousands, of feet above the present sea-level :—on the top of the
Collingwood escarpment, for example, we find strata containing ma-
rine fossils at an elevation of over 1500 feet above the sea; and on
the Montreal mountain, shells of existing species occur at an eleva-
tion of about 500 feet. And hence, if these strata had been left dry
land by the sinking of the oceanic waters in which they were deposited,
an immense body of water, extending over the whole globe, must in
some unaccountable manner have been caused wholly to disappear.
It is therefore now universally admitted, that the sedimentary rocks
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have come into their present positions, not by the sinking and ve-
tiring of the sea, but by the actual elevation of the land.

Many strata afford proofs of having been elevated and depressed
above and beneath the sea, successively, at different intervals. Many
sandstones, for example, exhibit ripple-marked surfaces, and some,
impressions of reptilian and other-tracks, through their entire thick-
ness. This indicates plainly that they were formed slowly in shallow
water, and that they were left dry, or nearly so, between the tides.
And it indicates, further, that the shore on which they were deposited
layer by layer, was undergoing a slow and continual movement of
depression, otherwise the process of formation would necessarily have
ceased, and the strata would present a thickness only of a few inches,
or of a few feet at most. Afterwards a period of upheaval must have
.commenced, bringing up the rocks to their present level. In certain
strata, also, the upright stems of fossil trees occur at various levels ;
and in some localities, beds containing marine fossils are overlaid by
-others holding lacustrine or fresh—water forms; and these again by
others with marine remains. Finally, to bring this section to a close,
we have a striking example of alternations of land-upheaval and
depression in the geology of Canada generally. Around Toronto, for
example, we have strata of very ancient formation, belonging to the
Lower Silurien series, overlaid by deposits of clay, gravel, and sand.
Between the two, a vast break in the geological scale occurs. In
other parts of this continent, many intervening formations are pre-
sent (see the Table of Rock Groups, a few pages further on); and
hence, it is concluded, that the Silurian deposits of this locality, after
their elevation above the sea, remained dry land for many ages, whilst
the intervening groups were under process of deposition in other
spots; and that, finally, at the commencement of the Drift period,
the country was again depressed beneath the ocean, and covered with
the clays, sands, and boulders of this latter time. Another period of
elevation must then have succeeded, bringing up both the Silurian
and the Drift formations to their present levels above the sea.

(8) Denudation.—This term, in its geological employment, signifies
the removal or partial removal of rock masses by the agency of water.
The abrading action of the sea, of rivers, &c., acting under ordinary
conditions, bas already been alluded to; but the erosive effects of
water, under conditions now no longer existing, may be seen in nu-
merous localities. Sections of the kind shewn in the accompanying
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figure, for instance, are inet with almost everywhere, producing, undu-
lating or rolling
countries. Here
.itisevident that;.
EawSaety the strata were
= onee continuoug,
== in the space be-

tween a and b..

Valleys thus resulting from the removal of strats, are termed “valleys
of denudation.” Some of these valleys are many miles in breadth,
Thelr excavation, consequently, could not have been caused by the
streams which may now occupy their lower levels. Their formation
is universally attributed to the denuding action of the sea during,
the gradual uprise of the land in former geological epochs. Fre-
quently isolated patches of strata gre left by denudation, or-are cut
off by wide distances from the rocks of which they originally formed
part. These are termed “outliers.” Thus in Western Canada, small
isolated areas, occupied by bituminous shales of the Devonian series,
occur in the townships of Enniskillen, Mosa, &c., and constitute, out-
liers or outlying portions of the Chemung and Portage group (see
Part V.), as largely developed in the adjoining peninsula of Michigan.
The matter carried off in some districts by denudation, must have
been of enormous amount; and when it is considered that most of-
the inéqualities on the Earth’s surface—those at least not immediately,
connected with mountain chains—have arisen from this action, it will
readily be perceived that materials for the formation of newer strata.
wére abundantly provided by this means alone.

(c) Tilting up and Fracturing of Strata.—Whilst some strata re-
tain their original horizontality, others are more or less inclined, and
some few occupy a vertical and even a recurved position. That strata
were not originally inclined, at least to any extent, is proved by the
known arrangement of sediments when diffused through water,—these
(with the exceptional cases already pointed out) always depositing
themselves in horizontal, or nearly horizontal, layers. The same fact

KA X]
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is.shewn alsp by the frequent presemce of rows of pebbles, fossil
shells, &c., parallel with the planes.of stratification, as in fig. 56; by’
the occagional presence of the fogsilized stems of trees (evidently in
their positions of growth) standing at right angles to these planes:
(fig. 57); and sometimes by the presence of stalactites suspended im
8 similar position.

The inclination of strata is technically termed the dip; and the
direction of the up-turned edges, the strike. The dip and strike are
always at right angles. In observing the dip, we have to notice both
its angle or emount, and its direction,—as north, north-east, N10E,
and so forth. The direction of the dip is of course aseertained by
the compass; the rate of inclination, by the eye, or by an instrument
called a.clinometer. The most .convenient instrument for both pur-
poses, is a pocket compass, furnished, in addition to the needle and
graduated limb, with & moveable index. hanging from the centre of the
compass and playing round a graduated axc, as in the annesed out-
line (fig. 58.) When the line 4A—B '
is held horizontally, the index 7 hang-
ing perpendicularly, cuts the zero
mark of the graduated are. From
each side of this point, the gradua-
tion is carried up to 90°. 1If, con-
sequently, the line £4—B be placed
parallel with the dipping beds of any
strata, the angle of the dip will be
at once shewn by the index. A con-
trivance of this kind, exclusive of the compass, may be easily made
out of a semicircle of hard wood. The index may consist of a piece
of twine extending below the graduated limb, and kept taut by a lead
plumb or by a stone.

‘When strata dip in two directions, the line along the culminating.
point of the strata is termed an anticlinal or anticlinal axis (= a in
fig. 59); and the line from which the strata rise (= s in fig. 59), is
called a synclinal or synclinal axis. Synclinals when of a certain
magnitude, coustitute *valleys of undulation.” Anticlinals are also
often hollowed out by denudation, forming valleys or troughs called
““valleys of elevation” (= ¢ in fig. 59.) The term “elevation’’ ap-
plies here, however, to the raised strata, and not to the actual position
of the valley, as many of these so-called valleys of elevation lie in the
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beds of rivers, or occupy comparatively low ground. The city of
Cincinnati is situated in a remarkable valley of thiz kind, Tinally,
it must be observed, that when strata lie in parallel beds (as in fig. 69),

the stratification is said to be conformable or concordant. When on
the other hand, the beds are not parallel, the stratification is said to
be unconformable. The accompanying section, in which the inclined
beds belong to the Laurentian, and ¢he
overlying beds to the Lower Silurian
series (see Part V.), as shown on
Crow Lake, north of Marmora village)
is an example of unconformable strati-
fication, or of want of concordance be-
tween these two series of rocks. As
explained further on, a want of con-
formability always indicates a geologi-
cal break, or the commencement of a new geological period.

Both horizontal and inclined strata frequently exhibit fractures of
greater or less extent. Mineral veins, it may be mentioned, consist
essentially of cracks or fractures running through the surrounding
rocks, and filled up, by various agencies, with sparry, earthy, and
metallic matters. The strata on one side of a fracture are often dis-
placed, being thrown up or down, as it were. This peculiarity is
technically termed a jfault. An example is .
shewn in the annexed diagram. The levels oc-
cupied by a displaced bed are sometimes only &
few inches, and at other times upwards of a
thousand feet, apart, At the first formation of
& fault or slip, an escarpment or terrace of
greater or less height must necessarily have
arisen ; but in very few cases (if in any case
unconnected with existing earthquake pheno-
mena) is anything of this kind now observable, the ground having
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been levelled down by the agency of denudation. In mountainous
districts, the fracturing of strata has sometimes given rise to narrow
valleys or gorges, called ““valleys of dislocation,”most of which have
been subsequently widened by the atmospheric disintegration of the
surrounding rocks, and by the streams or torrents of which they
usually form the channels.

(e) Metamorphism and Cleavage.—The subject of metamorphism
has already been sufficiently explained, under *he head of Metamor-
phic Rocks, above. It is merely alludea to here as one of the
changes to which strata of various geological ages have been sub-
jected. The term “cleavage™ is applied to a peculiarity affecting
many clay-slates, and occasionally other strata. The rocks thus
affected, are rendered eminently fissile or slaty by numerous cleavage
planes which run through them in a direction generally inclined to
that of the lines of bedding. The latter, in inclined strata especially,
are sometimes distinguished with difficulty from the planes of cleavage,
but they may be discovered by tracing out lines of fossils, or interca-
lated bands of a slightly different mineral composition, colour, &c.,
which mark, of course, the planes of deposition, and across which the
cleavage lines iisually pass without interruption. That cleavage is a
superinduced effect, is shewn by this latter circumstance, and more
particularly by the fact that imbedded fossils and stones are frequently
elongated in the direction of the cleavage planes. The cause of the
phenomenon is still exceedingly obscure ; but it is now very generally
regarded as due to long continued pressure acting at right angles, to
the lines of cleavage, whilst the rock was permeated by water or
steam, or whilst it still retained its sedimentary condition, Many of
the slates of the Eastern Townships, as those of Richmond, Kingsey,
Melbourne, Westbury, &c., owe their fissility to superinduced
cleavage.

CLASBIFICATION OF ROCKS IN ACCORDANCE WITH
THEIR RELATIVE AGES.

Our preceding illustrations have shewn us the distribution of rocks
into three great groups—Eruptive, Metamorphic, and Sedimentary
rocks—in accordance with their modes of derivation or general forma-
tive processes. But these rocks admit of another and far more in-
teresting classification: one based on their relative ages or periods of
formation.
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It is now universally admitted, on proofs the most unanswerable,
thet the various sedimentary and other rocks which make up the solid..
portion of our globe, were not formed during one brief or unbroken
period, but were gradually elaborated and built up during a long, serics
of ages. Inareas of very limited extent, for example, even in the,
same cliff-face, or in excavations of moderate depth, we often find
alternations of sandstones, limestones, clays, &c., lying one above
another, and thus revealing the fact that the physical conditions pre-
veiling around the spot in question must have been subjected to
repeated changes. The same thmg is also proved by alternations of
marine and fresh-water strata in particular localities ; and of deep-
sea and shallow-sea deposxts, in others. Again, the sedimentary rocks
are frequently found in unconformable stratlﬁcatlon, as explained
ahove : horizontal beds resting upon the sloping. surface or upturned
edges of inclined strata, (See fig. 6Q.). Hgre it is evident that the
inclined. beds must have been consolidated and thrown into their
inclined positions. before the depasition of the horizontal beds which
rest upon them. In the absence of particular sets of strata in special
locglities, proving extensive denudation or long-continued periods of
upheaval and depression—in the vast metamorphic changes effected,
throughout many districts—in the upward limita-
tion. of faults (fig. 62), as sometimes seen—and,
briefly, in the worn and denuded surface which a
lower formation often presents in connesion with
strata resting conformably upon it,—we have ad-
ditional evidence of the lapse of long intervals of
time during the elaboration of these rocks generally.

But a still more conclusive proof of this fact is
to. be found in the limited vertical distribution of fossil species of
plants and animals, the remains of which are entombed in so many of
the sedimentary rocks. The sediments now under process of deposi-
tion in our lakes, river-estuaries, and seas, frequently enclose, it will
be remembered, the more durable parts, if, not the entire forms, of
various plants and animals belonging to existing creations. In like
manner, the sedimentary. deposits of former geological periods have
enclosed also various: organic forms peculiar.to those periods. Each
group of strata has thus its own characteristic fossils, except that in
the lowest or earliest-formed series of deposits we meet with no txaces
of ancient life. These deposits belong to the droic dge of geological
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history. All the sucveeding periods have left us; in the rocks then
under process of formation, vestiges, at.least, of their organic types—
those of each period differing more or less entirely from the forms
which occur'in both underlying and overlying strats. These facts
are brought out more fully in the succgeding part of this Essay, in
which the leading questions connected with the subject of Organic
Remains, come under review. For present. purposes,. it will be suf-
ficient to observe that by the careful study.and,.comparison of these
remains, geologists have subdivided the rock-groups into a certain
number’ of formations, indicating the hygone ages and periods of the
Eaith’s history. Without entering at present into minute or contro-
verted subdivisions, we may group these various formations as in the-
annexed-tabular view.:

T m——— .-
. Modern Formations.
i3 e N
. Drift Deposits,
Oamozoro or TERTIARY Rock.
. Mzpozoro | Cretaceous Series, "
or — "
* SECONDARY Jurassic-Series.
% Rocks. ‘Tiiassié Series,
"7 ] Permiaxd Seriés.
| Carboniferous Series.
'/ PAYL=0%010 =
R Devonian Series.
OCES., (For Canadian Sub-divisons, see Pasr V.)
. Silurian Séries, !
f (Por Canedlan Sub-divisions, sce Panry V.) 1
Azowo Huronian-Series.
i#  Rocka. Laurentian Series.
.
L )

Notes on the above Table.

(1) The formations enumerated in this table, are never found.
altogether: that is to say, they never exhibit a complete series at.any
one locality. But they are known to occur in this.order, by a come
parison of their relative positiops at different places. Thus, in ong
digtrict, we find (in ascending order) the Silurian and Devonian ses
rieg; in another, the Devonian and Carboniferous, and so on.
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(2) In Canada proper, the following series alone occur :

Modern formations.

Drift deposits.

Carboniferous ceries (in part only, in Gaspé.)
Devonian series.

Stlurian series.

Huronian series.

Laurentian series,

These comprise, lithologically, various sedimentary and metamor-
phic strata, with, in some cases, accompanying eruptive rocks, as
described fully in Part V.

(8) One or more of several consecutive formations (as shewn in
Note 2) are often “wanting’’ or absent at a given spot. The Car-
bonifeorus rocks may thus, in certain Wistricts, be found resting on the
Silurian, without the intervention of the Devonian series, But the
relative positions of these groups are never reversed, The Devonian
beds are never found under the Silurian, for example, nor the Cretas
ceous under the Jurassic. The absence of particular strata, at a
given locality, is accounted for by the elevation of the spot above the
sea-level during the period to which the strata in question belong;
by denudation, or by the district having been situated béyond the
area of deposition to which the sediments extended. (See some of
the preceding observations under ¢ Formation of Sedimentary Rocks,”
“ Denudation,” &c.) .

(4) A formation of a given age may be represented in one place
by a limestone; in gnother, by a sandstone; in a third, by argilla.
ceous shales, and so on. This will be easily understood, if we reflect
that at the present day these different kinds.of rock are being formed
simultaneously at different places. Mary of our preceding observa-
tions have amply illustrated this, but the fact may be rendered still
clearer by the accompanying diagram. In this sketch, the dark out-
lineis intended to represent a somewhat extended line of coast, with
a river debouching into a deep bay. In the latter, the argillaceous-or
muddy sediments (1), brought down by the river, may be deposited.
At G, we may suppose a granitic headland. The arenaceous or
siliceous sediments (s) derived from the disintegration of this, will be
arranged along the shore beyond it, by the set of the current.
Finally, at L, we may suppose the occurrence of exposed cliffs of
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limestone, yielding caleareous sediments (¢). These various sedimen-
tary matters will be also in places more or less intermingled, pro-
ducing rocks of intermediate or mixed composition. But these rocks
will be shewn to be of the same period of formation, by the identity
of some, at least, of the organic bodies enclosed in them. As recent
formations, moreover (although many of the enclosed shells, &sec.,
would necessarily be distinet, owing to the diverse nature of the
Sediments, the more or less exposed character of the coast,. the vary-
ing depths of water prevailing at different parts, &e.,) we might
expect to find in one and all, coins, pieces of pottery, and other ob-
jects of human workmanskip, proving their contemporaneous origin.
Hence, the age of arock is in no way indicated by mineral composi-
tion : sandstounes, limestones, &c., are of all geological periods.

(5) From time to time, during the graduval deposition of these
sedimentary formations, various eruptive rocks were driven up amongst
them, producing (in general) chemical or mechanical alterationg of
greater or less extent. This action is still going on, as witnessed in

volcanic phenomena, ~
(o be continued.)

ADDITIONAL NOTE ON THE CRYSTALS OF LAZULITE
DESCRIBED IN THE JULY NUMBER OF THIS
JOURNAL, PAGE 363.

Since the publication of my remarks on the American variety of
Klaprothine or Lazulite in the last number of the Journal, I have
received a communication from Professor George J. Brush, of Yale
College, New Haven, informing me that the crystals in question do
not come from North Carolina, but from Georgia. They occur at
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Graves' Mountain in Lincoln County of that State. The North
Carolina examples analysed by Smith and Brush have not been met
with in crystals,

Professor Biush algo informs me that these Georgian crystals have
been described and figured in a paper by Professor Shepherd (by
whom they were discovered) in the dmerican Journal of Science and
Arts, Vol. XXVII. (2nd series), page 36. This paper has quite
escaped my notice, and I have at present no means of referring to it.
I hasten, however, in apologising for past negligence, to point out the
fact of its publication. As regards the assumed trimetric character
of these crystals, my views, I may venture to observe, remain un-
chinged.—E. J.'CHAPMAN.

Orillia, C. W., August 15, 1861.

SELECTED ARTICLES AND TRANSLATIONS.

ON THE OCCURRENCE OF FERMENTATION-PRODUCING
INFUSORIA, CAPABLE OF LIVING WITHOUT FREE
OXYGEN.

————

BY M. L. PASTEUR.
(Translated from the Comptes Rendus, of February 25, 1861.)

[As this communication has attracted much attention in Frande, we vonture
to lay a translation of it before the readers of the Canadian Jonrnal.,;We
should remark, however, that the animal nature of the infusoria discovered by
M. Pasteur, does not appear to be absolutely proved.]

Thé formation of a great variety of products in lactic fermentation
is a well known fact. Lactic acid, a peculiar gum, mannite, butyric
acid, alcohol, édrbonic acid, and hydrogen, make their é.ppéardnce
either simultaneously or successively, and in extremely variable and
uncertain proportions. I have been led gradually fo thé conclusion,
that, the vegetable ferment which transforms sugar into lactic acid
differs from the ferments,—for two exist—whick give rise to ‘the
gummy matter ; and that these latter again, -do not .ever engender
lactic acid. I have found, also, that these different vegetable ferments,
of perfectly pure, cannot under any conditions originate butyric acid.



‘ON FERMENTATION-PRODUCING TRFUSORIA. ‘487

A spedial buty¥ic férinent wust therefore exist. On - this point L
‘Have' fixéd for some 'timé my undivided attention ; and the present
communication is devoted to this question, thatis to say, to the origin
of biity¥ic acid in the so-called ladtic fermentation. Without entering
Kere iiito dll the détails of my experiments, I may state at once the
following fesult, namely : that the butyrie ferment consists of a species
of infusoria. So far was I frcm expecting this result, that for some
time I did my best to prévent the development of the infasorin, fearing
that ‘these minute dreatures lived upon the supposed vegetable fer-
ment which I thought gave rise to the butyric fermentation, and which
I soight to diséover in the liquid media employed in my rescarches.
But failing to make out thé origin of the butyric acid, I finished by
béing stiuck with the remarkable coincidence between the presence of
this acid dnd the infusoria, the one always accompanying the other;
dnd since then, dn exténdéd series of experiments has convinced me
thdt to thesé infusoria is exclisively due the trdnsformation of sugar,
‘thhdilite, and Tdctic acid, into butyric acid. We must'therefore, éon-
gider these minute Animals as tlhie trué butyric fermént.

With regard to their description, it may be stated that they form
small and usually straight cylindrical lines, rounded at the extremities,
and either free, or united in chains of two, three. four, or even a ldrger
number of individuals. The isolated forms are about 0:002 of 2
millimeter in breadth, dnd are from 0°002 to 0 05 or (-02 in length.
They move with a gliding (or jérking) motion, the body either remain-
ing rigid, or exhibiting slight undulations. At times alsn, they turn
upon themselves, and cause the cxtremities of their body to vibrate
rapidly. The unduilatory movements of the body become very evident
when the léngth reaches 0015 of a millimeter. One extremity is fre-
quently curved, and occasionally both ends of the body exhibit a
curvature, but curved forms are rare at the commencement of life.

The reproduction is fissiparous ; and to this mode of generation the
chain-like groupings are evidently due. In these chains, the last
individual may frequently be observed in comparatively violent motion
in its attempts to detach itself from the rest.

Although, as I have said, the body of these Vibrionide is cylindri-
cal in form, it often appears to be made up of a faintly-marked
series of very short articulations. These undoubtedly represent the
first stage in the development of the infusoria.
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The propagation of these forms may be effected as in the case of
yeast. They multiply readily if the medium be appropriate to their
nourishment. It is a remarkable.fact, indeed, that they may be pro.
pagated ina liquid containing merely sugar, ammonia, and phosphates ¢
crystallizable and, in & manner, mineral substances. Their reproduc-
tion goes on with the appearance of butyric fermentation, the presence
of which is always clearly manifest ; and although the weight of the
ferment thus produced (ns in other ferments) is always small as com-
pared with the total weight of the butyric acid, it is still sufficiently
marked,

The exist ce of infusorin possessing the character of a ferment is
a circumstauce in itself well worthy of attention ; but in this instance
it is rendered the more striking by the fact that these infusoria live and
multiply without requiring the smallest quantity of atmospheric air or
free oxygen. It would occupy too much space to explain here, the
means by which T have guarded against the entrance of free oxygen
into the solutions and vessels in which these creatures swarm and
multiply by myriads, but the complete exclusion of this element has
been thoroughly proved. I will merely add in confirmation, that
before presenting my results to the Acaddmio, T have obtained the
testimony of several of its members, before whom I have exhibited
my experiments, as to the correctness of this assertion.

Not only do these infusoria live without air, but its presence
actually destroys them. So long as a current of pure carbonic acid is
transmitted through the liquid in which they live and multiply, their
development is in no way affected ; but if, under exactly similiar condi-
tions, the carbonic acid be replaced by a current of atmospheric air
for the space of two or three hours only, all perish; and the butyric
fermentation, connected with their presence, ceases at the same time,

We arrive tucrefore at these two conclusions:

1. The dutyric ferment ts an infusorial animal,

2. This tnfusorial species lives without free oxygen.

The present example is, I believe, the first recorded case of an
animal ferment, and also of an animal capable of existing without the
presence of osygen in the free state—E. J. C.
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ON TIIE OCCURRENCE OF AMERICAN BIRDS IN EUROPE.
BY . G;\.’I‘KE, 0¥ HELIGOLAND.
(Zrom tho Proocedings of the Zoologioal Seololy qf Lowdon. 1860.)

-

The route by which American birds proceed to Burope is, as Yarrell
justly terms it, an interesting problem, of difficult solution.” TFor
years this solution has occupied my attention, and although I have
myself always been convinced that such of these entircly American
birds as oceasionally visit Europe do reach us by a passege across the
Atlantic, this remains a mere opinion, carrying no weight if' unsup-
ported by facts, or by at least sufficient argument to make good the
question at issue.

The mere comparative review of the occasional visitors among the
birds of Great Britnin and of Germany will lead to the conclusion
that the route of American birds to Europe must needs be a voyage
across the Atlantic, for almost all the additions to the birds of Turope,
of species purely dmerican, have been obtained in Great Britain—
which could not have been the case if they had procceded in any
other than an castern dircction—whilst the additions by Germany,
furnished to the European Ornis, consist nearly entirely of birds
belonging to Asia.

However striking the result of such & comparative review may be,
one question will always present itself, namely :—Whether it be pos-
gible for a bird to sustain an uninterrupted flight sufficient to carry
it across the wide expanse of the Atlantic. I am convinced that this
is possible, and shall endeavour to prove such possibility.

This purpose necessitates a measure for the rate of locomotion of
a bird through the atmosphere. Tor a long time I vainly endeavoured
to obtain reliable data upon which to found an estimation of the rate
of flight of birds—when at last I hit upon a passage in Yarrell’s
«British Birds,” ii. p. 295, where, speaking of the Carrier Pigeon, he
mentions the fact of one of these birds having performed a flight of
150 miles in an hour and a half: it was on the 24th of June, 1833 ;
the Pigeon flew from Rouen to Ghent ; sixteen others flew the same
distance in two hours and a half.

‘Wonderful as this instance of swiftness of the flight of a bird may
appear, it certainly is still surpassed by birds when on their periodical

Vor. VL 21
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migeations ; for the above feat was accomplished by an individual
hatched and reared in at least semi-confinement, whose powers of
flight consequently could not be nearly so well developed as ir. 2 bird
grown up wild and free, which nearly every hour of his life has to
depend on the utility of its wings, either for the purpose of over-
taking its prey, or for that of escaping from being caught.

Laying down, therefore, 100 geographical miles per hour as the
rate of flight of birds during distant migration, one kecps—after the
above—quite within safe bounds, and, at this rate, the 1600 geogra-
phical miles from Newfoundland to Ireland would be effected in sixteen
hours. No ornithologist will doubt for a moment the capability of a
healthy bird to svstain a flight of that duration; during the long
summer days many of the Hirundinide are on the wing for as long a
period, and although their flight may be interrupted by occasional
rests of very short durstion, it is performed in the lower, less buoyant
atmosphere, and consists of so many evolutions, that most decidedly
it must on the whole be much more tiresome than the straight path,
in the pure upper regions, of a bird bent on the performance of one
long pilgrimage.

Even supposing that birds become exhausted before accomplishing
the passage across the ocean, observations I have mao. in the vicinity
of this island have fully convinced me that small birds, such as
Thrushes, Buntings, Finches, &c., are able to rest on the sea—even
when a little in motion—and afterwards to vesume and pursue their
flight with fresh vigour. Of this T shall give the particulars further
on ; but, for the present, return to the above question, by giving an
instance of endurance on the wing of a species which, with pretty
good certainty, may be said every spring to perform in the period of
one night, a flight of more than 1200 geographical miles; namely,
from Egypt to Heligoland—the bird in question being a particular
form of Blue-throated Warbler, Sylvia cerulecula, Pallas.

This pretty little bird, noted not at all either for rapidity or great
endurance of flight, has its summer quarters in the high northern
latitudes of Sweden, Finland, and Siberia, whereas during the winter
months it is staying principally in Egypt. On its spring migration,
which takes place during the earlier half of May, the first place
north of Egypt where it is to be found with certainty in pretty con-
siderable numbers is Heligoland. Nowhere in the whole intermediate
distance is it met with but as a great rarity—not even on the neigh-
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bouring north coast of Germany—while here in Heligoland I have
oftenitimes obtained it in such numbers that more than twenty of the
finest adult male birds have been bought by me in one day, and per-
haps the same number by the bird-stuffers of the island. The fore-
going admits of one conclusion only, namely, that this little bird per-
forms the passage from Egypt to Heligoland in one uninterrupted
flight, travelling—as many of the other small Insectivore do—during
the night, starting towards sunset and arriving here sbout sunrise, or
a little later, the time occupied being from twelve to fourteen hours.
The distance from Egypt to Heligoland being about 400 geographical
miles less than that between Newfoundland and Ireland, the rate of
flight of this delicate little bird may be put down the same as that
rendered by the above-mentioned Carrier Pigeon, and consequently
furnishes a further proof that a healthy, well-flying bird is able to
eross from the nearest point of America to Ireland without rest or
any extraordinary support whatever.

In the foregoing I alluded to the aptness of non-patatorial birds of
resting, in case of exhaustion, on the ses, and of rising from it after
& «ing recovered sufficient strength to resume their flight; and that
at times, too, when the water is far from being unrufled. This state-
ment is based on the following observations. One day, when out in a
boat shooting, about two or three miles froma Heligoland, I observed
a very small bird swimming on the water. Neither the boatman nor
myself being able to discern what species it belonged to, we became
very eager to secure the stranger—conjecturing that it would turn out
to be some wonderful rarity. When preparing to fire, I fortunately
discovered that the expected prize was nothing but a Song-thrush!
Tmmediately our decire to kill was changed into compassion: the
«poor Thrusk™ in so piteous a situation was to be “saved.” But
how great was our astonishment, when, upon the approach of the
boat, the bird without any apparent difficulty rose from the water
and flew towards Heligoland in first rate style! Another time we saw
a Snow-bunting, evxdently exhausted very much, because it was float-
ing scarcely 500 yards from the island. At the approach of my boat,
this bird also very lightly rose from the water, but it was so weak that
it had to resume its unnatural resting-place after proceeding about
thirty or forty yards {swards the rocks. We went after it again, and
for a third time, but with the same result, whereupon we refrained
from all further attempts at forcing our well-intended assistance upon
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so obstinate a fellow—the more so as we entertained no doubts that
after a little rest he would obtain a mare solid footing without any
help of ours,
I will give one more instance of this propensity in birds—in all my
experience the most striking: this time it was a Mountain-Finch
. which had been compelled to alight for rest on the water of the sea;
it was about three miles west of Heligoland. When this bird was
approached by the boat, it rose very easily, mounted into the air to
a great height—as birds do when starting for their migratorial excur-
sions—and then struck out steadily in a southern divection, without
taking any notice whatever of the island.

Although I believe in the foregoing to have proved sufficiently the
possibility of birds being capable to cross on the wing from the
United States of America to Great Britain, the greatest probadility
that they do so is still shown by the proportion the number of Ameri-
can birds obtained in Great Britain bears to that of those obtained in
the whole of Europe. Yarrell, in his “British Birds,” 1845, men-
tious more than forty instances of that description; Tringa rufescens
and Scolopax grisca having been obtained six times each! whereas
Germany, Holland, and France together, offer but very few instances—
some of which scarcely rest on good authority.

Heligoland seems to form a happy centre. Here the gulls of the
Arctic Sea, Larus rossii and sadinii, meet the Numidian Crane, Grus
virgo, Lanius phenicurus, and other African birds; whilst the United
‘States send Mimus rufus and T lLividus, Sylvicola virens, Charadrius
virginicus, and others, to meet deputations from the far east of Asia,
«consisting of Turdus rugficollis and T. varius, Sylvia javanica, 8. cali-
gata, an¢ S. certhiola, Emberiza rustica, E. pusilla, and E. aureola,
Pyrrhula rosea, and a great many others.

All these birds, together with a great number of acquisitions quite
as valuable for the European Ornis, all captured on this island, ave
preserved in my collection—a collection which, although scarcely
approaching to three hundred specimens, has, by Blasius, been pro-
nounced to be “the most interesting between Paris and Petersburg.”
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AGRICULTURAL MANUFACTURES.

—

BY S. COPLAND.
(From the Journal of Agriculture, July, 1861.)

The discovery of sugar in the plants of Europe is of modern
origin, dating not farther back than the middle of the last century.
It was in 1747 that M. Margraaf, a Prussian Chemist, made this
discovery in analysing the Silesian beet-root, and the fact was com=
municated by him to the scientific world, as one of the curiosities
of nature, but not as likely to lead to any beneficial practical re-
sult. It made some noise at the time amongst men of science,
and without any immediate important action. Like the discovery
of steam power, the electric telegraph, and many other useful inven=~
tions, it was kept in abeyanee for half a century, and only brought
out into public notice and utility through a political necessity.

About the close of the last century, France had been denuded of
most of her sugar colonies. Domingo, the principal one, had be-
come free by the insurrection of the slaves, who had cleared the
island of their former masters, and would no longer make sugar.
This alone deprived France of a supply of upwards of 150,000,000
pounds per annum of that condiment; other of the colonies had
been wrested from her by the British, and so low was the supply
of sugar reduced, that the French chemists were directed by the
Government to investigate the subject of indigenous sugar, and see
whether the discovery of Margraaf could not be turned to national
advantage. One of the chemists thus employed, M. Achard, also
a Prussian, stimulated by the high price of sugar on the Continent,
and by the proposed rewards of the French Government, directed
his attention solely to this subject. He published a treatise on the
cultivation of the Silesian beetroot, and the mode of manufacturing
sugar therefrom. Such, however, was the imperfection® of the pro-
cesses then used, that not only was the product so small as to amount
to only 32 per cent, but the quality of the sugar was such that no-
thing but the necessity of the case would have tolerated its use.

From this period the attention of the people of continental
Europe was directed to the subject. In France, the Government
ordcred that 100,000 hectares should be devoted to the cultivation
of the sugar or Silesian beetroot, and the highest encouragement
was held out to those who should most promote the native industry.
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The interruption of the trade with those colonies which still re-
mained to France, and which they soon after lost by the conquest
of the British, induced the French divectory, and afterwards the
Imperial Government, to push forward the manufacture as much as
possible.  The price of sugar, indeed, on the Continent, was of
itgelf a sufticient inducement. The issuing of the Berlin and Milan
Decrees by Napoleon, by which all intercourse with Bngland
was as strictly interdicted as so extended a seaboard would admit
of, raised the price of raw sugar to five francs (4s. 2d.) per kilo.
granuue, or about 2s. per powund. On the other hand, by the aid
of science, not only was the quality greatly improved by the em-
ployment of chemieal agents in its purification, but the product was
inereased from 3% to 4, 5, 6, and eventually 7 per cent.

The existence of saccharine matter is not confined, amougst our de-
mestic and other plants, to the beetroot. It is found in them all to a
greater or less proportion, but greatdst in that of the Silesian beet
and its varieties. All the mangold-wurzel tribes possess it, but
only the Silesian and its varicties in sufficient quantity to render
its manufacture profitable. The Chinese sugar-cane, or sorgho,
has, however, been rccently introduced, and is now extensively
cultivated in the south of France for the same purpose,‘and is
found to yield a full proportion of sugar, below a certain latitude,
It is a remarkable provision of natuve, that, ‘taking the latitude of
45° as the line of demarcation, the quantity of saccharine in bul-
bous plants rises as you advance towards the north, and decreases
towards the south; and that, on the other hand, the gramineous
plants, such as the cane, maize, sorgho, &c., increase their saccha-
rine properties as they advance towards the south, and lose it
towards the morth. In the neighbourhood of Marseilles, for in-
stance, the sorgho is found to yield fully 7 or 8 per cent. of sugar,
whilst in the ncighbourhood and latitude of Paris it does not con-
tain more than 4 or 5 per cent. On the other hand, no beet sugar
factories are to be found on the Continent below 45°.

It is proper to state here, that there are in commerce two deserip-
tions of sugar, possessing different characteristics, and requiring
different processes in their production, The first and best of these
is extracted in its perfect state, by wmechanical means alone, from
the cane and its varicties, the beetroot, and the maple. This sugar
erystallises after condensation by boiling, and is identically the
same in these three substances in propertics and composition when
similarly manufactured. That from beetroot, however, is said by
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chemists to be the strongest in saccharine power, and forms the
finest crystals.

The sccond kind {8 what is termed a fuctitions sugar, the
product of the grape and other ripe {ruits, and stareh or farina,
This kind is something similar to the common Last India sugar,
goft and weak, not forming regular erystals, as at present manipu-
lated, but settled into tufted concretions, like the head of a
canliflower.  The product of these is greater than that of the
former, the grape contniniug about forty per cent. of saceharine
matier ; whilst the farina, being itsclf already @ residuum reduced
by & simple mechanieal process, requives only the addition of a
chamical agent—sulphuric acid—to convert the whole mags into
sugar, weight for weight. In fact, by the addition of the chemical
agent, and the water necessary to dilute it, 1 cwt. of furina willl
produce 11 cwt. of sugar. Both these factitious sugars, upon
being tested by the sncchavometer, prove to be greatly inferior
to the first description, containing a proportion of not more than
60 to 100 of saccharine power. It is, therefore, ouly when the
potato is cheap enongh to be manufactured into farina that it will
be profitable to make sugar from it. The sulphuric acid is used in
the proportion of 1 part to 100 of water. The process is too long
to be inserted here; but it may be stated that diseased potatoes
will yield starch as well ag those that are sound. In the fatal
years of 1846, 7, and 8, an immense quantity of diseascd potatoes,
in all stages of decny, were brought from the country into Dublin,
and purchased by a starch maker, who made a fortune by extract-
ing the farina. The process is so simple and inexpensive that we
are surprised it has not been adopted by the English and Scotch
potato-growers, in' those scasons when the disease is general.

‘Whilst the Napoleonic wars continued, and foreign produce was
excluded, the price of sugar was sustained, and the manufacturers
having a monopoly, made but little progress in improving the
quelity of their article. It was ncither properly clarified nor per-
fectly crystallized, and nothing but the absence of competition with
colonial sugar cnabled the manufacturers to scll the wretched stuff
they made ; and when the peace of 1815 returned, and it had to
‘sustain the competition, the manufacture rapidly declined, notwith-
standing a high protecting duty, and the desire of the Government to
support it as a permanent branch of national industry. In 1828 the
quantity produced was only 4800 tons, being the lowest ebb to which
it was reduced. '
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Since that period, not only has the manufacture recovered itself,
but it has been firmly established amongst the industrial pursuits of
the country, as one of its most profitable branches of commerce and
of rural economy. In 1829, Count Chaptal, who was the most ex-
tensive grower of beetroot and manufacturer of sugar, being at the
same time an eminent chemist and agriculturist, published his pro-
cess in a work entitled Chimie appliquée & U Agriculture.  From that
period the manufacture has steadily advanced; and such have been
the improvements effected in the processes, that the quality of the
produce now equals that from the West Indies, except that a slight
taste of the beetroot still remains. This, however, does not apply to
the refined or loaf sugar, which is perfectly free from any taste of the
root. There are now in France, according to Lavergne, about 350
gugar works, of which 150 are situated in the department of the
Nord, to supply which 20,000 hectares (49,350 acres) of land are
under beetroot ; producing an average of about 36 tons per hectare
(or 15 tons per acre), which, if we reckon 14 tons of roots to each
ton of sugar, yields about 51,430 tons of that article.

With respect to the profitableness of the manufacture, the best
proof of it is the vast extension it has taken, not only in France but
throughout the Continent. For some years it was protected in the
former country by a high duty upon colonial sugar; but since the
year 1852, the duties on indigenous and on French colonial sugars
have been equalized, and the manufacture has been found quite capa-
ble of standing the competition. The following statement is the
actual result of an experiment, made at Tournay, in Flanders, of a
patent process, upon 120,0001b., or §3 tons 11lewt. 2qrs. 40lb. of beet-
root, the net produce of sugar from which was 8400lb., or 7 per cent.
of uniform quality :

53 tons 1qr. 40lb. beetroot, at 153. per tom...... ciee. £40 3 6
Labour, coals, &C «.evevnennnns veeaes ereeees eee 39 7 8
Rent, interest, insurance, &¢ voovveeeeiniiiiaias . 10 0 0
Cartage, brokerage, &C ..oovvvvrvarnnnnn. cereneas 710 O
£97 1 0

Deduct 45¢wt. molasses, 88 «veveen.. .. £18 0 0

® 29 & pulp for cattle, 63....... 760

“ 9 “ shimmings, 18.....0000s G 9 0
2516 0

Cost of 33 t0N3 SUEET, cvvevrnroeanvinss £71 6 O
or £18, s, 11d. per ton.
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This also agrees with a statement given by Sivr K. Kane, in his In.
dustrial Resources of Ireland, in which he makes the cost of sugar
from beetroot to be £19 per ton, the difference arising from his
charging the beetroot at 16s. 8d. instead of 15s. Thus, it is agreed
on all hands that sugar can be made from beetroot at 2d. per Ib., and
with duty paid at 3d. per 1b., which is considerably lower than it can
be made for at the West Indies. It has also been discovered that, by
a peculiar process, refined or loaf sugar can be made as well and as
gpeedily from the syrups as from the raw sugar, which latter is the
old practice. By this improvement, expense, time, and labour are
greatly economised, and a much quicker return made of capital em-
ployed. It would be foreign to the object of this paper to go into
the details of the manufacture; but I may observe that, so much has
the process been accelerated, that the beetroot that is taken into the
factory in the morning is converted intoloaf sugar before night. The
writer has seen a loaf of sugar that was made from the juice of the
root in five or six hours; whilst, by the old process, it required a
fortnight or more to drain the molasses from it in a perfect manner.

‘Whilst, however, this branch of industry has received a wide ex-
tension on the Continent, being introduced into all the German
States, as well as France, Prussia, and Russia, we must notice a re-
markable change that has occurred in its history ; that is, that all the
small factories have been abandoned, so that, although the quantity
of sugar made has greatly increased, the number of suger-works has
decreased considerably. Since the protective duty was taken off colo-
nial sugar, it has been found that the private establishments formed
by the beet-growers themselves did not pay, and they have consequent-
ly been abandoned; -whilst the larger ones, which are under the
management of firms or companies, have flourished in & remarkable
manner, and extended their operations up to the year 1858-9, when,
from some cause which has never been fully explained, a falling-off
in the produce of sugar took place. In 1857-8, the quantity of
sugar made was 1,517,435¢ /t. ; but in the following season of 1858-9
it amounted to only 1,308,796cwt. A still further reduction took
place in 1859-60, when, up to the 1st January in the latter year, the
quantity was 1,101,734cwt., against 1,124,01Gcwt. in the previous
corresponding season. Thirteen small factories had suspended their
operations, which accounts in a great measure for the falling off ¢
whilst the injury done to the beetroots by the early frosts in the au-
tumn of 1859 accounts for the unprofitableness of the manufacture
with the smaller works. The present season, too, is not likely to
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prove much more favourable than, if equal to, the last, in that res-
pect—the entire summer having been unfavourgble to the proper
development of the saccharine in the roots, from the absence of sun-
shine. These however are temporary devangements of the manufag-
ture, to which all brauches of industry are liable, and which w111
doubtless be surmounted ; and the question is, will the manufucture
be profitable in the ]ong—run in France and the other Continental
states 7 because, if the affirmative can be established, there is no rea-
gon why it should not be equally so in this country.

By the price-current of the last few days, I find the value of Madras
sugar is 89s. per cwt., duty paid (10s. per ewt.), which gives 28s. net,
or 3d. per pound. From this must be deducted brokerage and other
charges, amounting to (say) 2s. per cwt., lcaving 23ths per pound, or
265, per cwt, ag the net return.  This affords a large profit, assuming
that the former cstimate is anything like correct. The following will
place it in the most unfavourable position that can be supposed :~~

14 tons beetroot at 15s. per ton .c.evvviianiians, . £10 10
Cost of labour, coals, &C.onvvvrvvrnreianns crranes 10 10
Rent, interest, insurance, &C..ovvvverieriieaiiiiian, 2 0
Brokerage, cartage, £C.ovverriieiiiiiiiiieniann, 115

0
0
0
Q
£25 15 0
0
0
\
0

13cwt. sugar, best crystalized, 265+ 0 vveueenvianans £16 18
7 % do. middling, P T S (A
2 “ molasses, (11 T 312
"3 ¢ pulp, 1 TR 2 5

£30 2 0

This account shows that sugar can be made from bectroot to yield
a handsome profit. The prices given are below the market value, and
the beetroot is charged at its full value, in the country at least, in
ordinary years, although this season the prices will probably range
higher. The following passage from M. Lavergne on the subject is
of considerable importance: It was feared, in the first instance,
that the cultivation of the sugar-beet would lessen the production of
cattle and wheat by occupying the best lands. But this fear was ill-
founded, at least relative to the best-cultivated regions. It is now
demonstrated that the manufacture of sugar, by creating a new source
of profit, contributes to increase the other products of the soil. The
extraction of saccharine matter deprives the root only of a part of
its elements. Its pulp and foliage supply the animals with an abun-
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dance of food; and the returns of the sugar-works enable them to
add commercial manures which indefinitely increase the fertility of
the soil, In 1855, the city of Valenciennes, the principal seat of the
manufacture, was sble to inseribe upon a triumphal arch these signifi-
cant words: ‘ Produce of wheat in the arrondissement before the
manufacture of sugar, 353,000 hectolitres, (120,146 quarters 5 bushels);
number of oxen, 700. Produce of wheat since the manufacture of
sugar, 421,000 hectolitres (144,782 querters); number of cattle,
11,500,

The question, however, as M. Lavergne candidly admits, still re-
mains to be decided, whether a still greater progress would not have
been made if the manufacture had not existed, and the same capital
and skill had been applied to agriculture and grazing; and he refers
to the case of England as a proof of what may be done without ally-
ing manufactures to agriculture. There is, however, no doubt that
in France the sugar manufacture has greatly stimulated the cultivation
of land, and that far more manure has been made by the consumption
of the pulp and the preserved foliage of the beet root than would
have been raised had the manufacture never existed. On the other
hand, the cultivation itself of 20,000 hectares (49,275 acres) of beet-
root, producing to the grower, according to M. Lavergne, from £14
to £50 per acre, according to the quality of the soil, must have
placed agriculture upon a very different footing from that which it
occupied when there was no manufacture connected with it.*

The pulp or solid residue of the beetroot, divested of the juice,
contains still from two to three per cent. of saccharine, and is greedily
eaten by cattle and pigs, which fatten quickly upon it. Milch cows,
although equally fond of it, will soon lose their milk, and go dry, if
fed upon it, and their calves will die of inanition. This is probably
owing to the small quantity of sugar and moisture it contains, which
renders it unprofitable for the production of milk, which, as is well
known, contains a large proportion of sugar.t The proportion of
starch also, the basis of sugar, is only one per cent. on the residue, so

* The quantity of pulp is about 20 per cent. of the enfire root; thus 1000 tons of the lat-
ter will yield 200 tons of pulp.

+ InTartary the natives convert milk intoa species of sugar. by the action of frost in the
following manner: The milk, when new, is exposed in winter in broad shallow pans to the
blast of the cast wind. Iua short tiule the aqueous parts of the surface are evaporated, d
a white crispy crust forms, which is perfectly. dry. This is scraped off, and the action of
tho frost is repeated ; and 80 on from time to time, till the whole of the milk is thus converg-
ed inuo a dry powder, which, if kept from the air, may be.preserved any length of time. It
Dpossesses all the properties of milk, and when mixed with water answers the same purpose-
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that the quantity remaining in it is strictly confined to the 2 or 3 per
cent., as above stated.

Having thus given the history of the beet-sugar manufacture, as
conducted on the Continent, the question presents itself next, Whe-
ther it would be advantageous to introduce it into this country; not
as an adjunct to the farm, as was attempted in France, and in every
case proved a failure, but under the anspices of a company or firm,
with adequate capital to carry it on upon an extensive scale, and with
all the modern improvements and appliances, as it is now conducted
on the Continent. 'We are aware that several attempts have already
been made in England and Ireland to introduce it, all of which have
failed. But having made myself acquainted with the history of each
of these establishments, I am able to show that their failures were
owing, not to the impossibility of making the manufacture profitable,
but, in the first instance, to the conduct of the Government in sup-
pressing it, and in the last, to the mismanagement and misconduct of
those who had the oversight of the concern.

The first of these was established in Essex, by a respectable and
well-known milling firm at Chelmsford. At that period (1832) the
West India “Interest > was all-powerful with the Government; and
there being no law to impose a duty on indigenous sugar—it never
having been contemplated that it could or would be mnnufactured
here—the ¢ Interest ” took the alarm, and prevailed upon the Govern-
ment to interfere by 'imposing a prohibitory duty, which at once
broke up the establishment. The proprietors, however, claimed and
obtained compensation for the loss they sustained on the occasion.

About the same time a similar attempt was made at Hillsborough,
near Belfast, Ireland, and it was under precisely tne same circumstan-
ces as that in Essex—the absence of any dpty on indigenous sugar,
which previously was unknown in this country. The measures of
the Government in imposing a prohibitory duty, as in the former case -
stopped the works. The proprietors were entitled, as well as Messrs.
M., to compensation ; but their demand upon the Treasury (about
thrice the amount of their loss) was considered so extravagantly
unjust, that it was indignantly rejected, and we believe that they
never received a shilling from'the Government.

In referenceto  se two attempts it is proper to state, that although,
while there was no duty imposed upon it (that on colonial sugar
being about 3d. per lb.) there was a large margin for a handsome
profit, irrespective of the quality ; yet so inferior was the article pro-
duced—half treacle and half candy—and so imperfect was the machi-
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nery employed, that it was at once seen to be impossible to come into
competition upon equal terms with West India produce, and the enter-
prises were therefore at once abandoned.

The third attempt was that of the Beet-sugar Company, formed in
Ireland in 1850, under the most favourable circumstances, and with
every prospect of a successful result, so far as the capabilities of the
country for raising the raw material, and the perfection of the ma-
chinery employed, could insure it; but, however this may be, the
enterprise failed through the folly of the beet-growers on the one
hand, and the consummate dishonesty of those who had the manage-
ment of the company’s affairs.

The manufactory was established at Mount Melick, in Queen’s
County ; and in respect to the soil and its adaptation for growing the
beetroot, no district could have been better selected for a site for the
plant. The premises, too, were suitable, but there appears to have
been old instead of new utensils and machinery introduced by the
engineers, and they were found to be so defective that they could not
be worked : the consequence was, that the greater part had to be
replaced by new works, at an expense that absorbed a large portion
of the ecapital: for, notwithstanding the enthusiastic favour with
which the introduction of the manufacture was received in Ireland,
not 500 shares out of 20,000 had been taken by residents in that
country, and the Board of Directors were all residents in London;
Mr. John Gwynn, of British Bank celebrity, being the managing
director of the company.

At length, after much delay, the factory was ready to ‘commence
working ; but now arose another difficulty: The beet-growers, who
had been supplied with 3eed gratis, under a written contract to sell
the produce at a given price, refused to deliver it except at an advance
of several shillings per ton. Their demand was rejected by the mana-
ger, upon which threatening letters were sent to him, and it was
currently known in the neighbourhood that Ribbor law was to be
administered to him. This, however, was averted by the spirited
conduct of a large employer at Mount Melick—a friend—who signi-
fied to his numerous dependants that if any outrage was committed
he would turn off every man in his employ. Through his friendly
intervention, a compromise was effected with the farmers, and the
factory set to work. A skilful superintendent from Valenciennes was
employed, who certainly well understood his business; but, on the
other hand, he managed the concern so much to his own advantage,
that the whole of the working capital speedily disappeared, and the
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factory was shut up, The finale was most disastrous to the share-
holders, who were called upon to pay up in order to meet a deficiency
wholly owing to the mismanagement and neglect of the directors and
employes of the company. We believe, however, that a large por-
tion of the loss fell upon the right shoulders, namely, the man who,
assuming the management of the concern, retained the dishonest
overseer long after his delinquencies had been denounced to him.
The whole of the plant was afterwards sold by auction; and there
being no one to purchase it for Irish or English use, it of course
fetched but little. And thus concluded the third attempt to establish
the beet-sugar manufacture in the United Kingdom.

Are we, then, to conclude from these failures that the maunufacture
of sugar from beetroot cannot succeed in this country ? or that there
are climatic or other mnatural obstacles to prevent its success? No
such thing. It has been provedQ that at 45° of north latitude the
beetroot contains amply sufficient saccharine power to render the
manufacture profitable, and ihat the higher we advance the larger the
proportion of that element. Now, the British Isles range from 50°
at the Land’s End, to between 59° and 60% at the Orkneys, and are
consequently quite as well adapted to produce the Silesian beetroot
with a sufficient amount of saccharine as any part of France or Ger-
many—the former ranging from 42° to 51°, the latter from 44° to
55%, of north latitude. Besides, the cultivation of the beetroot is
well known and understood here, although'that of the Silesian variety
has not received that attention from the English farmer for fattening
purposes it deserves. It is otherwise on the Continent, where, such
have been the efforts and skill of the farmers, that one of them has
produced a new variety that contains 17 per cent. of ~accharine mat-
ter, being quite equal to that contained in the cane of the West Indies.
This is wholly due to the sugir manufacturers, who have instituted
experiments and combinations for its improvement. An association,
called dssociation pour lVindustrie sucriére du Zolverein, has been
formed, composed of agriculturalists, manufacturers and men of
science. The object is the promotion of the prosperity of the manu-
facture in the States of the Zolverein, and the increase of the propor-
tion of saccharine in the beetroot. There are 240 sugar-works in
those states, which in 1857, produced 110,000,000 kilogrammes (110,
000 tons) of sugar; whilst in the same year, 338 factories in France,
made only 80,000,000 kilogrammes (80,000 tons). A very significant
fact connected with this subject may as well be stated here, namely,
that upwards of 30 sugar-works, which a short time since were con-



AGRICULTURAL MANUFACTURES. 473

verted into distilleries, have again resumed the manufacture of sugdr.
‘We shall have accasion to revert again to this fact in speaking of that
second branch of agricultural manufacture.

Resuming the sabject of improvement: In Germany the Commit-
tee of Beet-sugar manufacturers have proscribed all inferior varieties
of the beetroot, and allow only the cultivation of the very best kinds.
The consequence is, that the German roots excel those of France in
saccharine power to the extent of from 30 to 50 per cent. Another
fact of a singular character has been elicited by the investigations,
with respect to the juice of the beet, that in proportion to its density
is that of the sugar it contains. Thus, a root whose juice weighs 5°
Baums, contains only 4 per cent. of real sugar, and 5 per cent. of
foreign matters ; whilst a root marked 10° Baume, contains 15 per
cent. of sugar, and only 5 per cent. of foreign matters. The perfec-
tion to which the root has been brought is evinced by the fact already
stated. M. Knauer, a cultivator of Grobermur Halle, is the party
who produced the variety, to which he has given the name of the
Imperial Beetroot, and which contains 171 per cent. of the entire
weight of the root of sugar. < He has arrived at this result,” says
the writer from whom I quote, “by a system of selection. He im-
proves his variety from year to year, by attention and minute observa-
tion. He sells a certain quantity of this seed every year, and although
its richness goes on increasing yearly, he reduces in an inverse propor-
tion the price of his imperial seed. He began selling at the enormous
price of 816 francs (£24) per 100 kilogrammes (Z2cwt.), and has now
reduced it to 225 francs (£9 7s. 6d.) per 100 kilogrammes.” The
produce is small, but the intrinsic value of the root amply makes
amends for any deficiency in the weight of the crop. Our English
and Scotch farmers would do well to take 2 lesson from this German
gentleman, who has proved the possibility of increasing, and even
doubling, the amount of saccharine properties of this plant, which
constitute its chief value, whether for sugar-making or for grazing.

This improvement will more than enable the maker of indigenous
sugar to compete successfully with the West India planter. The
cultivation of the sugar cane occupies from 12 to 15 months, and it
must then be all manufactured snséanter, and on the spot; whereas
the beetroot requires only 130 days to arrive at maturity, and can
then be stored and manipulated at any time. This is an important
advantage the beetroot manufacturer has over the colonial, especially
if there is any equality in the amount of produce. On this point,
too, the following information is derived from statements by the
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planters themselves, and is corroborated by other persons of undoubt-
ed authority on West Indian affairs.

In 1849 a Committee was appointed by Parliament to i inquire into
the question of the sugar duties. Before this committee several of
the West India planters were examined on oath, and they all agreed
that, although the cane contained fror> 16 to 20 per cent. of saccha-
rine, not more than from 4 to 6 per cent. was obtained from it,
although it is well known by scientific men that the whole of the
saccharine is convertible into crystallised sugar. Since that period,
improvements have been introduced into the machinery department,
and it is probable that the proportion of sugar obtained is now larg-
er—possibly 7 or 8 per cent. Still a large amount of saccharine is
wasted and thrown into the fire with the megass or refuse of the
cane. A considerable guantity of it is crystalised by the sun in the
plant itself whilst ripening, and cannot therefore be extracted. The
two manufactures, therefore, are much upon a par in respect to the
quantity of sugar obtained from the two plants.

Dr. Davis, in his work on the West Indies, states that 100 hhds.
of sugar, weighing 15c¢wt. each, cost 6672 dollars cultivating ; and
deducting 2000 dollars for the molasses, the sugar costs14s. per cwt.
To this must be added 4s. for freight and insuranc., and 3s. landing,
warehousing, and brokerage, &c. But besides this, the loss by
drainage on the voyage is estimated at 2cwt per hhd., which makes
the cost amount to 24s. per cwt., besides interest of money, and
other incidental charges aund deductmns These bring the cost of
‘West India sugar much higher than that of indigenous sugar made
from the beetroot on the Continent, which at the market price yields
a gocd profit when manufactured in the best manner and upon a
large scale.

There is no doubt, however, that the West Indian estates are ca-
pable of being worked to much greater advantage than is the present
practico in Jamaica at least. In Barbadoes the planters have adopt-
ed the new scientific system, and are reaping the benefit of it in the
increased amount and improved quality of the produce. In Deme-
Tara also, a spirit of enterprise has been evinced, and steam-power
and machinery of the newest description introduced into the manu-
facture. Still the colonial sugar-planterslabour under disadvantages
and Jrawb. ks, from which the European sugar-makers are tree, and
the latter will always be able to make a profitable trade when the
West Indian is losing money.

Having thus given a history of the manufacture of indigenous
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beet-sugar on the Continent, and its comparative advantage over
that of Colonial sugar in point of profit, we shall now describe one
which, although using the same raw material, is of a very different
character in respect to its product. We refer to the distillation of
ardent spirits from the beetroot and the potato, which bas for some
years been extensively carried on in several of the Continental
countries ; and, so far as profit is concerned, with great snccess, in
some of them at least. Au attempt has been made by a French
firm (Messrs. Champonnois and Co.) to induce the English farmers
to establish similar works in connection with their farms, and a
model distillery was erected upon the best principle at Fulbam.
Fortunately the attempt was a failure; fo - assuredly it would have
ended in the ruin of all persons concerned, and inflicted injury
upon the agricultural interests of the kingdom, bad it been exten-
sively adopted. As the most favourable instance in which it has
been so, we shall give a brief account of its rise and progress in
Austria, where it Las had a greater development than in any other
country.

It was, we believe, in Austria that the idea of uniting the distilla~
tion of ardent spirits with the estates of the nobles was first suggest-
ed. It is a country so far isolated from the great grain markets of
‘Western Europe, as o possess only one u'rect port, Trieste, at the
head of the Adriatic, and the tedious route of the Danube, and the
Black and Mediterranean Seas.  On the other hend, at the period
to which this paper refers (1830), there were ne public roads or rail-
ways in Austria capable of assisting the farmer to convey his
produce to market, except at such an expense as would have swal-
lowed up the whole value. The long continuance of extreme low
prices, afler the peace of 1815 (with the exception of two seasors),
reduced the Austrian landowner to the brink of ruin, and it was
a question with them, whether they should abandon the cultiva-
tion of the land altogether, uniess some mode were adopted of
rendering the produce available by establishing agricultural manu-
factures. That of sugar was at once adopted; and nearly at
the same time the idea of distillation was started as a last re-
source-.

In many respects Austria is more favourably situated for the
prosecution of these branches of industry than France, being the
only Continental state (with the exception of Russia) in which the
subdivision of the land bas not been adopted. The estates of the
aristoeracy are very Jarge, and altbough imperfectly cultivated, and

Vor. VL. . 2K
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embracing a great extent of forest, the incomes derived from them
are immense. Thus Prince Bsterhazy can travel fifty miles from
Vienna on his ow:. property,* besides large estates possessed by him
in Hungary and other parts. Aust ia also, is purely an agricultural
country, although destitute, or nearly so, of the means of disposing
of her produce beyond the home consumption. It was therefore
easy, when once the change was determined on, for the landowners
to establish the sugar-works, and distilleries upon an extensive scale ;
and this was in fact the case.

At first the distilleries were set to work upon grain, the price
being at that time (3830) very low, and the foreign demand nil.
But in a few years the corn market recovered its activity, and prices
of cereal produce rose throughout Europe, so that it was fourd more
profitable to employ potatoes on account of the largeness of the
average produce. In 1857 there were 16,000 distilleries connected
with the land in the Austrian domihions. The quantity of potatoes
consumed, according to the statement in the Journal d'Adgriculiure
Practique amounts to 1,250,000 tons annually, which, reckoning a
produce of three tons per acre, requives an extent of land equal to
416,666 acres. The quantity of raw spirits extracted from them is
63,328,039 gallons (imp.), being 20 per cent. of the raw material.
The residue is estimated at 462,203,028 gallous, and is employed in
fattening cattle and pigs, for which it is well adapted. It is estima-
ted that the above quantity is sufficient to fatten 60,000 head of
cattle of the average size, the manure from which will amply suffice
to dress 50,000 acres of land. This, however, falls far short of the
land employed in the cultivation of the tubers, as above stated, which
shows that the continuance of the system must, without a large
addition of purchased manure, exhaust and deteriorate the soil.

It is assumed by the advocates of the system that these two
manufactures have alone saved the landed interest of Austria from
utter ruin. This may have been the immediate effect resulting from
it, but whatever advantages the land owners may have derived trom
it—and they certainly have been enriched by it—the effect is injuri-
ous both to the occupiers of land and to the country at large,

* Prince Esterhazy has immense flocks of sheep on his estate. The writer was present at
tha Holkham sheep-shearing in 1803 or 1809, when the Earlof Leicester, (then T- W. Coke)
introduced the Prince, and referred to his being a large flock-master, upon which the Prince
offered a bet of ten guineas that he had more shepherds than Mr. Coke had sheep. The
bet was accepted, and upon receiving the account subsequently from the steward, or head
shepherd, the Prince won the bet by ouoe shepherd over Mr. Coke’s flock.  The Prince isstill
living, and the writer was recently informed by Mr. Smallbones, his consulting steward,
that his prescut flock consists of 250,000 sheep, besides lambs.
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by the exhaustion of the soil, and the diveision of eapital from its
improvement, to the pursuit of a branch of industry certainly not
the best calculated to promote the material prosperity ; mor is it a
less favourable feature that the attention of the husbandman is
divided between two incongruous occupaticus, which, ilthough de-
pendent the one on the other for success, were never intended to
be united. The proof of the injury sustained by agriculture from
the system is to be found in the smallness of the return of the three
cereal crops (wheat, barley, and oats), which, taken together, does
not average more than four and three-fifths of the seed sown; and
by the inattention manifested of late yedrs to the races and breed-
ing of cattle and sheep.* The temptation of an immediate profit,
and g certain market for their potatoes and beet-roots, has led the
farmers to neglect the more important cultures, to the destruction of
good farming, and, as a consequence, the material prosperity of the
country.

But the system adopted by the great Austrian distillers for the
disposal of these spirits is still more injurious to the welfare of the
country. Iaving contracted with thwe farmers for the growth of a
certain extent of potatoes, they advance money to them, and also
spirits.  Every inducement is held out to them to purchase this lat-
ter, upon the faith of the growing erop, and the cousequences prove
most injurious both to the moral and physical character of the rural
population. A French writer (M. Marie), himself an advocate for
the principle of agricultural distilleries, has borne the following tes-
timony to its effect in Austria. ““As to the consequences of the
inordinate use of alcohol, they speak for themselves. Galitis exhi-
bits an example which deserves to be studied ; and they have been
amply exposed and brought to light in the publications of those au-
thors and temperance societies who have undertaken to struggle
against the use of alcoholic liguors.”

‘With regard to the attempt to introduce the system of agricultu-
ral distilleries into the United Kingdom, although hitherto it has
proved unsuccessful, and the last two seasons h:we proved adverse to
the profitable working of the system, we have reason to believe that
another attempt will be made to overcome the scruples of the Eng-

* Notwithstanding that Aust . possesses the finest grazing lands in Europe, the supply
of butcher’s meat is muck: below e consumpiion, and it requires an importation to the
amount of one million sterling to supply the deficiency. Even tne breeding of horses is
now very little attended to, as well as of cattle, which is carried on without any regard to
exceliency of race. Tho breeders are said to be gaided in their choice by size rather than
form and symmetry.
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lish farmers, and to induce toem to adopt it. 'We shall point out
the evils that would, as we believe, inevitably attend and follow its
adoption.

In the first place, by absorbing a large amount of the capital now
engaged in agriculture, the means of the farmer would be restricted,
and the improvement of the land retarded ; whilst, by the distraction
of his mind between two incongruous employments—both of which,
to be successful, requires an individual attention—he would generally
lose that steadiness of character which has been one of the principal
means of his success. Whatever temptation there may be in sea-
sons when low prices prevail, to deviate from the regular cultivation
of the land, and to divert it in part, and the capital employed, to
manufacturing parposes, for the sake of an immediate advantage,
the return thus obtained would not compensate for the injury that
would be permanently inflicted upon the land, and, therefore, upon
the occupier in the deterioration of the soil, as in Austria.

But, however profitable this system may, at its commencement,
prove to the distilier, its extension wonld certainly prove ruinous to
all engaged in it. The increased supply would inevitably lower the
price of the produce till it yielded no profit, or even left a loss.
This has actually been the case in France, where, for the last two
gears, most of the distilleries have been stopped on that account;
and all the efforts of the Cbamponnois party to make out that they
ielded a fair profit, have failed to convinee those who actually suffer-
ed a loss on the working. The fact, too, that in the states of the
Zolverein upwards of thirty works that had been changed from the
production of sugar to that of alcohol have again reverted to the first
purpose, is too significant to require any comment.

SCIENTIFIC AND LITERARY NOTES.

GEOLOGY AND MINERALOGY.
00AL DEPOSITS OF BRITISE COLONIES IN THE BOUTH.
(From the Mining Journal of April 27, 1801.)

« Among the numerous mineral products that will be shown at the Interna-
iional Exhibition of 1862, there can be none of greater interest than the samples
of coal. Every information as to quality, extent of deposit, facility of working,
and market price, with statisiics of the quantity mined, will be of great impor-
tance. The supply from our own coal beds at home is indeed enormous, and
the export irade, as we have already shown, comsiderable; but the economic
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products of coal are every day being enlarged by obtaining oil, dyes, and other
chemical products therefrom. The great extension of steam navigation, ocean
and coasting, the increase of steam motive-power for manufactures and machi-
nery of various kinds, the demand for coal in different quarters for illuminating
purposes, and even for fuel in many of our rapidly progressing colonies in
Africa, Australia, and the East, render the more general discovery and working
of fogsil fuel in those dependencies of immense importance to their future suc~
cessful advancement. Fortunate, therefore, is it that coal exists in our South
African colonies, in New South Wales, Victoria, Tasmania, and New Zealand;
in Labuan, Nova Scotia, New Brunswick, and Vancouver. In many parts of
British India, too, coal has been discovered and successfully worked. Although
the supply of this valuable mineral is no Foubt illimitable, yet with the exten-
gion of trade and settlement, of manufacturing industry and steam navigation,
it may be useful to point out the various and increasing sources of supply, and
to direct more prominent attention to them in a commercial point of view.
Analyses of the special qualities of the coal would also be especially useful.

1t is chiefly within the last quarter of a century that the immense increase in.
the factories of England, in her railways, steam-vessels, steam engines, gas-
ometers, and foundries, have rendered coal of such great value to the advance-
ment of our country’s commerce, comfort and civilisation. In the year 1772,
Pennant gave ag a grand feature in the national commerce that 351,890 chal-
drons of coal were shipped that year at Newcastle, of which about 260,000
chaldrons formed the London supply. Now the expert from ihat port to Lion-
dom ulone reaches 1,250,000 tons; the foreign exports exceed 7,300,000 tons;
while the annusal produce in the kingdom amounts to nearly 70,000,000 tons.
A congideration of thege figures will serve to convey some idea of the immense
present and daily increasing consumption of coal. Coal is the indispensable
aid to all industrial progress; and even in th's metropolis we require now about
5,000,000 tons annually.

In the Cape colony.depogits of coal have been found near Burgher's Dorp,
and on the surfaces of several farms in the Albert district, but is too high in
price to warrant much being done with it; 3s. being wae lowest price paid for
o muid, or sack of 23 bushels. It is of good quality, and burns well, but being
taken from the surface is not so good as that obtainable by digging to a depth
of some feet, an experiment which the Dutch farmers are loth to try, on account
of the trouble. Some specimens obtained by digging are stated to have been
found equal to many descriptions of English cosl. It is found of a fair quality
in the hills to the north of the Tugela River; and anthracitic coal, probably as
good as that in general use in the United States, is in considerable quantitieg
near Washbank and Sunday Rivers. This coal, in other parts of the world,
has lately acquired a considerable degree of importance, and & high value, being
almost pure carbon, and burning without smell or smoke. There is also coal
found in Natal of excellent quality, of the ordinary bituminous description, in
the ravines between Biggarsburg and Umzinyati River, 63 miles only distant
from Maritzbui g, the capital; and there i3 another in & small river near Biggars-
burg, in lat, 28°7, long. 29°25’, which is intersected by a vein of trap. Bishop
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Colenso speaks of coal being found in Natal in abundance, and of the finest
quality, but as yet too far from the sea coast, with the present means of land
carriage, to make it worth while to transport it in large quantities. At a farme
house on the Tugela, the Bishop saw excellent bituminous coal, the produce of
the colony, which cost nothing where it was found, but which sold for £5 the
ton at Maritzburg, from the great expense of transit. In county Victoris, to
the north of Durban, there is & place on the sea shore where & vein of coal crops
out, and is quarried and used by the neighbouring sugar-planters. It ig a gure
face coal, and, of course, the quality of & lower stratum would be, in all proba«
bility, vastly superior.

The Borneo and Labuan coal is chiefly absorbed in China and Singapore.
The Liabuan coal is of excellent quality, and lies so near the sea that it can be
carried on board ship from the pit's mouth. There seems, however, of late
years, to have been some stoppage in the company’s operations; for, while 5539
tons of coal were sold from the mines there in 1856, the sales dropped to 1100
tons in 1857, and in 1858 there were no sales at all. Whether this arose from
want of labor, or from some other cause, Wwe cannot learn.

In New South Wales, the Australian Agricultural Company are in possession
of & valuable coal field at the south entrance of Port Hunter. In 1836 the total
amount of coals raised in the colony was but 12,646 tons, which had increased
to 67,660 tons in 1851, and 216,39% tons, of the value of £162,182, in 1858.
This quantity was obtained from nineteen coal mines. The high price of labor
has somewhat stayed the progress of colliery operations. The whole area of
of this is situated at too great a depth for profitable working, but at Newcastle,
and on Bunter River, it crops out to the surface in seams of from four to ten
feet in thickness. The Rev. W. B. Clarke, a geologist of repute, states that
from his own surveys and actual knowledge, as compared with its gold fields,
the carboniferous portion of New South Wales is of infinitely greater value. It
has been said of North America that “no part of the known world offers so
great a development of carboniferous rocks;” but Australia presents a close
parallel with that rich coal-bearing region, and there are enormous areas of tens
of thousands of square miles occupied by these carboniferous ore bels in New
South Wales and Queen’s Land. Several workable and valuable coal seams
exist on the Bremer and Brisbane Rivers, and slong the shores of Moreton Bay.
On the Brisbane River steamers can load by lying literally at the mouth of the
mines, as is the case at Lake Macquane; this phenomenon is characteristic of
the coal of New South Wales. In the colony of Victoria veins of coal of supe-
rior description have been found in many localities—Western Port, Gipps Land,
Moonlighthead Coast, and other places. Thero is also a field extending from
the Barrabool Hills to Cape Otway, which presents many characteristics similar
10 that of Western Port. In both those fields the only seams of coal of work-
able thickness have been found on the sea shore between low aad high-water
mark. The place where the coal crops out, on the Cape Otway shore, is within
four miles of Loutit Bay; and in respect of proximity of harbour has the ad-
vantage over the Western Port field. Coal has also been discovered at Cape
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Patterson, about 150 miles from Melbourne, on the south-east coast. A good
workable coel field would be of the greatest importance to Victoria for the
-operations of its railways, factorics, and steam-vessels. In South Australia the
geological formation at Mount Gambia holds out the promise that coal might be
Found in abundance in that district by means of the needful appliances, properly
directed. Coanl is reported to exist in considerable quantities at King George's
‘Sound, Western Australia; it is said to cover & space of 30 miles, and to com-
mence at Doubtful Island Bay, close to the sea shore. There i3 also a good coal
stratum on the Preston, near that colony. A fine field exists in the north at
28°5' south latitude, and 113°30' east longitude. The mine is 45 miles from
Ohampion Bay, 42 mileg from the mouth of the Irwin, and about 200 miles
north of Perth.

The whole island of Tasmania is interspersed with coal formations, either
‘bituminous or anthracitic, and labor alone is required to secure good and cheap
fuel. Mining operations have been carrieq on in the island on a small scale.
It requires something more than a mere acquaintance with the mechanical pro-
cesges of mining in pits that have long been worked, to open new seams, and
direct the necessary operations for extracting the mineral without waste or
injury, so as to send it to a profitable market. The demand for coal that now
exists in Australia, and is likely to grow every year, is far in excess of the
requirements of the colonies prior to that accession of population and expansion
of commerce in all its branches which was occasioned by the gold discoveries,
“The timber supply hitherto depended on for fuel in all the great centres of popula-
tion is partially exhaunsted, and we hiave aiready shown the extensive use that has
sprung up of steam-power in machinery and locomotion both on land and sea.

“No reasonable doubt can be entertained,” writes Dr. Milligan in his very
‘elaborate Report on the Coal Fields of the East Coast of Tasmania, ¢ thet for
all practical purposes of the present day, an inexhaustible supply of good coal
exists at Mount Nicholas and Fingal. Whether it may be profitable to send it
to market, or practicable to consume it productively on the spot, is for capital-
ists and speculators to-consider, and probably for unforeseen circumstances o
decide.” These words were written in the year 1848. At that time Melbourne
was a small village, and the River Yarro and Hobson’s Bay frequented only by
a few ships, taking home their annual cargoes of tallow and wool, the early,
and for many years the only, staples of the district of Port Phillip. now become
the important colony of Victoria. The gold fields were undreamt of; the in-
terior of the country unoccupied, except by sheep runs; and the River Murray
and itg tributeries unexplored, while they are now traversed by steam-koats.
At that time railroads were unknown in Australia; steam-machinery had no
“place, save in the shape of an occasional flour-mill, and none of the.great ocean
‘steamers, which now serve the uses of a developed commerce, hiad visited the
Australian waters.

It seems, therefore, an opportune time to call attention more prominently at
‘home to the vast deposits of coal that are lying unused in many of the southern
colonies, to stimulate further examination and to throw together a few noteg
with Yespect to existing information and enquiry on the subject. Dr. Milligan,
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whose report gives proof of a very careful survey and inspection of what he
terms *the magnificent coal scams of the east coast,” says they extend over a
large area. Of the quality of this coal, he states in general terms that it ig
firat-rate, and will be found equal to.any or all of the purposes to which the
best English coal is applied.” He says, again, ¢ the coal is of the finest quality,
of a deep black colour, with a rich, bright, and splendent lustre, like that of
resin or jet. It ig easily frangible, and ignites readily, burning in the mass with
o wild ruddy flame, and o sirong glare.” In the immediate vicinity of Fingal
lies the Steiglitz coal field, at a very practicable distance from the two shipping
places of George's Bay and Falmouth. Steiglitz main stream, in the Mount
Nicholas range, which is twelve feet in thickness, is a distance of twelvo miles
from the sea by a road already made.

The island of Tasmania resembles Wales in the character and position of itg
coal, which is anthracite in the southern part of both countries. Extending
northerly, it gradually loses that character, by becoming semi-bituminous. It
is, however, important for colonial interests that the use and value of anthracite
cogl should be properly made known. Mr. Taylor, in his ¢ Statistics of Coal,
states “ that the researches of scientific men have proved that anthracite coal
was formerly bituminous, having been déprived of volatile matter by the action
of internal heat; leaving a greater amount of carbon, the excess of which
stamps the value of coal for general purposes, except in the manufacture of
gas;” and he adds that in the smelting of ores anthracite i3 preferred to bitu-
minous coal, which cannot be used in the furnace in a crude state, but muat
first be converted into coke. Anthracite coal is obtained on Schonter Island,
on the coast, where vessels may anchor within 200 feet of the coal pit. The
seam is from six to seven inches thick, and consists of layers of anthracite, of &
porous and coke-like character, with small layers in succession of bituminoug
coal. The miners state that they could afford to deliver it at the water's edge
for 4s. or bs. per ton. At South Cape a seam from eighteen to twenty inches
thick is found, but not worked. The coal is highly carbonaceous, but largely
mixed with iron pyrites. At Richmond it crops out on the west bank of the
Coal River, about one mile from & point on the estuary where vessels of twenty
tons may load. The seams vary from two to two and a half feet in thickness.
At Newtown, within two miles of Hobart Town, the capital, anthracitic coal is
obtained in six shafts, at depths varying from thirty-five to eighty feet, and the
supply sent into town is cousiderable. It sells from 253. to 27s. per ton. At
Tasman's Peninsule, known in market ag Port Arthur coal, it has been worked
largely for nearly thirty years, and, though 2 coarse anthracite coal, it throws.
out gre t heat, aud is n.1ch valued for furnaces. It sells from 30s. to 35.. per
fon. Bituminous coal is found at Douglas River, on the north-east coast, about
four miles from the sea. Some of the seems are eight feet thick, and so cloge
do they often run to the surface that in a fifty-feet shaft six seams of coal were
cut, A seam of twenty inches has been worked for the Hobart Town market,.
where the coal is sold at 30s. to 40s. per ton. In the interior this coal crops:
out in the bed . f the Quse River, whete the geam is four feet thick, under &
fow -feet bed of pipe-clay. Bituminous coal is also obtained in the North, at
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the Mersey, on Port Frederic, the seams being from two to three feet thick. On
the River Don, in the same neighbourbood, it crops out of the earth in many
places from twenty-six to thirty inches thick, and this coal is stated by Mr. Sel-
wyn to be the best in the island. In two places where shafts have been sunk,
twenty-seven inch seams have been found less than twenty fect from the surface,
For many of these particulars we are indebted to the official colonial reports of
Dr. Milligan and Mr. Selwyn, both eminent geologists.

An extensive bed of shale has been found at the great bend of the River
Mersey, near La Trobe, which is estimated to cover 490 acres, and to have a
depth of from eiyhteen to twenty feet, equal to a quantity of 20,000,000 tons.
Making, however, a liberal allowance for waste, and for walls to support the
ground in mining, it is calculated that at least 10,000,000 tons might be quar-
ried and mined with ease. This shale i3 found close to the surface. Where it
has been exposed to the atmosphere it is of a light brown colour, but taken
from a greater depth it is of the colour of dark grey; and a small piece of it
the flame of a candle lights cagily and burns brilliantly. The extraction of oil
from shales and coal hos been largely extended of late years, not only in the
United Kingdom, but in France, Germany, and the United States. The demand
for lubricating oil on railways, and in machinery, and for many manufacturing
purposes, is constantly increasing. Its great recommendation consists in the
fact that it remains limpid and pure after exposure to the atmosphere, and never
thickens or clogs on the machinery, as ordinary oils do. The manufacture of
this oil is not attended with any difficulty that would prevent its becoming a
colonial industry. The process is very simple, at least as much so as the manu-
facture of gas.

In New Zealand much enterprise has lately been displayed in coal mining, a
matter of some importance now that there are so many coasting steamers, inter-
colonial steam-vessels running to Sydney and Melbourne, and that a Pacific line
is projected the ace to Panama by the Olago Government. At the Motupipi coal
field the fuel improves as the seam is w¢ ked ; the coal i3 rather sulphurous, and
burns rapidly, leaving a good deal of ash, but does well for steamers, if mixed
with an equal quantity of English conl. At Pakawan coasters can load coal,
but vessels ahove 200 tons have to load in the offing, or at the Pata Islaxdz.

The preliminary step to all manufacturing enterprise is the development of
the coal beds where they exist. The furnace and the steam-engine are the great
industrial forces of the age; and to these coal is the staff of life. That many
of our principal colonies possess this substance in abundance, shouli satisfy
them more than if they had great gold fields. With it they can create gold by
direct exchange, and by manufacture. Both by exporting the produce of their
mines, and by using it in the creative processes of manufacture, they bave it
in their power to make a vast addition to their public wealth, and greatly
sugment their capability of supporting an industrial population. The collection
of somples or foreign coal may be made one of the most interesting in the
Bxhibition, having regard to its important uses. Full details with respect to
the geams, accompunied by maps and geological sections and reports, statistics
of production, existing for land transport or shipment, and authentic analyses,
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would render the collection a medium of reference of the highest interess.
Especially should samples of all varieties from different localities bes placed sitle
by side for comparison, independent of the special colonial collection of objects
of which they would form & part.

‘We have confined our observations here to the coal deposits of our southern
«wolonies, but will direct attention heresfter to those important coal fields-we
possess in the western world.

s

NOTES ON CANADIAN CHLORITOID.—BY T. STERRY HUNT, B.R.8,
(From the American Journal qf Science and Arts, May, 1861.)

¢ Among the crystalline Paleeozoic schists of the Notre Dame Mts,, which are
the Oanadian prolongation of the Green Mts., of Vermont, is arock characterized
by the presence of a mineral which has been designated in the Reports of the
Survey by the name of phyllite, from the supposition of its identity with & gimilar
mineral from Massachusetts, described, named and analyzed by Thompson. The
mineral in question is abundant in a fine grained grayish wrinkled micaceous
schist from Brome, and in larger specimens from Leeds; where it occurs in &
.similar rock which is pearl gray in colour, passing into greenish gray, and con-
taings a large proportion of quartz with a mineral talcose in aspect, but alumin-
ous in composition, and apparently micaceous. Similar micaceous schists cons
taining the mineral in question may be traced in the continuation of the Notre
Dame Mts,, as far as Gaspé. In the -ock of Leeds the phyllite occurs in small
lamellar masses rarely more than one-fourth of an inch broad and one-eighth of
an inch thick. In some specimens it forms spherical aggregations balf ap inch
or more in diameter composed of radiating lamelle and sometimes making up
one-half the volume of the rock. In most localities however the masses are
smaller and less abundant. The mineral has & perfect cleavage in one direction
and two legs distinct transverse cleavages, ¢ the lamelle are often curved and are
not eagily separable. Hardness 60, density 3-513, colour dark greenish-gray
to black; brilliant black on the surfaces of perfect cleavage, which have a
vitreous lustre ; the cross-fracture is granular and exhibits . feeble waxy lustre.
The streak and powder are greenish gray. The mineral resembles somewhat a
dark coloured variety of hypersthene. The analysis of a carefully sclected
specimen from Leeds gave as follows :*

AJIMING e v vvvveirrereroriocsrstoroccsresssoosacaeesss 3710
Protoxyd of ir0D..evevenreeeraseiossesercnocsanasenoes 2592
Protoxyd of MANEANESE. vvevreeereetieeaciencsnsareess 93
MAENESiBe e vssreroecrreseiotsasioastasrenssossesansasr 366
TaEr vevevirnaterieiisncnctantrasoassacseccsssasssss 610

100-01
This analysis shows the mineral to be chloritoid, with which its specific

* Report of Geol. Survey of Canads, 1858, p.194.
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-gravity and other characters agree. It is the barytophyllite of Breithaupt, tho
masonite of Jackson and the sismondine of Delesse.  All of these minerals occur
in argillaceous, micaceous or chloritic slates and having a hardness of 5-0—6°0,
and a dengity of 3:45—357. have been united with chloritoid, with which they
agree in composition. (Dana, Mineralogy, ii. 298.)

The phyllite of Thompson, according to the analysis of that chemist containg
a larger amount of silica than chloritoid together with more manganese, and
6'80 p. ¢. of potash, but having had occasion to repeat several analyses of this
chemist, I have found that bis determinations of alkalies are entirely erroncous.
Thus in the case of raphyllite & tremolite containing only traces of alkalies, he
indicated more than ten per cent of potash and in his retinalite, a pure serpentine,
nearly nineteen per cent of soda.* In both cases the error was at the expense
of the magnesia of the mineral. The substance examined by Thompson has not
go far as T know been examined or identified by American mineralogists, but in
the mineralogical cabinet of Laval University at Quebec, is a specimen from the
collection of the late Mr. Heuland ; said to be phyllite from Massachusetts, whick
is evidently chloritoid, and cannot be distinguished from the specimens of that
mineral just described ; the rock is also apparently identical.

The ottrelite of Haily, to which Dana has referred the phyllite of Thompson,
oceurs in an argillaceous slate in Belgium, and in a specimen before me cannot
be distinguished from the phyllite from Massachusetts or the chloritoid of Canada,
This mineral has however been analyzed by Damour, whose name is a guarantes
for accuracy, and differs from chloritoid in containing a considerable excess of
gilica, which might possibly be derived from the gangue. The specific gravity
which Damour has assigned to ottrelite is 44—which is so extraordinary for &
nineral of that composition that we are led to suspect some errcr probably -of
the press or pen. The question of the identity of ottrelite with chloritoid is one
which requires farther examination. Meanwhile the latter mineral assumes some
importance to the lithologist as characterizing over wide areas considerable
masses of schists, which we have elsewhere described a3 chloritoid slate.”

~

NOTICES OF BOOKS, &c.

Lovell's General Qecgraphy. By J. George Hodging, LL.B,, Quarto, pp. 100,
with numerous maps and illustrations. Montreal, J.Luvell; Toronto, R. & A.
Miller. 1861. It mustbe well known to all engaged in the duties of tuition,
that works compiled essentially for teaching purposes rarely succeed in meeting
all the requiremex?ts of their special cases. Something is generally omitted or
but slightly touched upon in this place, or foo much elaborated in that; and
treatises in which one would least expect it, are often made a vehicle for the

* Report of Geol, Survey of Canada, 1850. b. 40.
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expression of partinl or peculiar views, Itis therefore with the greatest satig-
faction that we call attention to the very ably compiled and exceedingly well
got up manual, entitled *Lovells General Geography.” Both author and
publisher merit the warmest commendations. Although intended mainly for
primary schools, and thus illustrated with numerous engravings of characteristic
animals, important cities, &c., most useful in fixing the attention and aiding the
memory of the young—the work, from itg careful condensation and statistical
and other tables, may be consulted with profit as a book of reference by those
who have long bid the schoolmaster good-bye. The engravings are far in
advance of those with which elementary geographical works are usually supplied ;
and the views, judging from sketches of some twenty or more European and
American cities with which we are well acquainted, are really fair representations
of what they profess to be. The maps likewise, although necessarily upon &
small scale, are amply sufficient for general purposes. We may therefore truth-
fully recommend this School Geography as the best and most useful manual of
its kind that we have yet met with.

On the Pre-Carboniferous Fiora of New Brunswick, Muine, and Eastern
Canada, By J. W. Dawson, LL.D,, F.G.S,, &:. In this imporiant communica-
tion, reprinted from the Canadian Naturalist for last May, Professor Dawson
describes various new species of land plants from Lower and Upper Devonian
rocks of this continent; and he gives in conclusion a general summary of the
pre-carbonifersus genera and species atpresent discovered in British America and
the State of Muine. The land plants, of which thirteen or fourteen are due to
Dr. Dawson’s own determinations, amount to about twenty-one species. These
according to the authar, belong to the Coniferz, Sigillariz, Calamitex, Aster-
ophyllitez, Lycopodiacew, and Filices. Of the latter (Ferns) only two species,
Cyclopleris Jacksoni, Dawson, and an undetermined Sphenopleris, are known.
The Calamitea furnish also bt one form, the Calamstes transitionis of Goeppert,
likewise met with in the Devonian beds of Silesia, and in the Lower Carbo-
niferous rocks. By adding to these the Devonian flora of New York and Pen-
sylvania, the list of species, all belonging to Cryptogamous or Gymnospermous
types (Dawson), amounts to about thirty. Professor Dawson observes however,
that additional forms have been discovered in New Brunswick subsequently to
the drawing up of his paper.

The Metals in Canada: A Manuai for Explorers, §c. By James L. Willson
and Charles Robb, Mining Engineers. 12mo. pp. 81. Montreal: Dawson and
Son, 1861. The compilers of this little work bave just cstablished themselves
a3 mining engineers in Montreal, and they take this method of introducing
themselves (in this capacity at least, for otherwise they are well-known) to the
notice of the Canadian public. The work treatsusefully of the various conditions
of occurrence of metalliferous deposits generally, and givesedirections for the
carrying on of preliminary and other explorations with regard to these. It
contains also brief notices of the more common metallic ores and economic
minerals, with some hinis on the chemical examination of these bodies. A fow
snadvertencies have crept mto the compilation, such as that which states that
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‘“jron cannot be reduced to the metallic state by the blowpipe, whilst all other
metals (except manganese) can;” but, passing over these, the work will be found
ugeful to land-owners and others interested in mining pursuits.

Sur U Unité des Phénoménes Géologiques dans le Systéme Planétaire du Soleil,

Par L. Semann.  Paris, 1861. A notice of this iuteresting memoir will appear
in our next Number.

Tables of Measures: English, Old French, and Metrical. By Arthur Wurtele,
Provincial Land Surveyor and Civil Engincer. Montreal: B. Dawson and Son.
1861. 1In this useful little brochure, & series of Tables of corresponding French
and English weights and measures, amounting to thirty-three in number, are
given in & portable and convenient form. These tables should find 2 place in
every engineer's and surveyor’s office. In the Lower Province more especially,
where the old French measures are still obstinately retained in spite of the

modern system, they will be found quite indispensable, and will meet undoubtedly
with a ready sale.

Journal of Education: Lower Canada. Our best thanks are due to the able
conductor of this Journal for the regular transmission of copies. We hope to
notice more fully in another issue the volumes for the present year, and in the
mean time we may sincerely congratulate their editor on the success which has
attended his efforts in promoting the cause of education in the Eastern Province.

ZLeemarks on Upper Cc wada Surveys, with Extracts from the Surveyors® Reports,
containing a description of the soil and timber of the Townships in the Huron and
Ottawa Territory. Appendix No. 36 to the Keport of the Commissioner of
Crown Lands for 1860. Quebec, 1861. In issuing this Report in an easily
accessible shape, the commissioner of Crown Lands has acted most judiciously.
It contains a large amount of valuable information on the newly arranged
districts of the Huron and Ottawa Territory, and it is furnished in addition with
a carefully prepared map. Intended scttlers and others interested in this exten-
sive region, will do well to procure copies without delay. The notices of the
townships are briefly and elearly giver, and are confined to really usefui
details—describing the soils, minerals, timber, streams, mill-sites, and other
matters of practical interest. TFor the copy kindly seat to us, we are indebted
to Thomas Devine, Esq., of the Crown Lands office, by whom the map which
accompanies this Report, has been compiled.

Map of the United Counties of Prescott and Russell. By J. S. Abbot Evans,
PL.S. This valuable map, of which a copy has been forwarded by Mr. Evans
to the Conadinn Institute, shews in addition to general topographical features,
the positions of all the town-halls, post-offices, schoolhouses, mills, and mere
mportant inns throughont the arca embraced within its Survey, thus rendering
it of more than ordinary utility.

Other publications, received at o late date, will be noticed in our next issue.
E.J. G
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REMARKS ON THE ST. MARTIN, ISLE JESUS, METEOROLOGICAL REGISTER

FOR JUNE.
ket gt oy i
Barometer ... %M%ﬁfy Mean s, 20,720
Monthly Range e 0.815
(i .
Thermometer......{\ﬁ;‘;usn'y Mean oy : 65°.83
Monthly Range 59°.6
Greatest Intensity of the Sun’s Rays 104°.3
Lowest Point of Terrestriai Radiation 36°.4
Amount of evaporation 3.73
Mean of Humidity 736

Rain fell on 10 days, amounting to 4.868inches; it was raining 56 hours and 18 minutes, and
was accompanied by thunder on 3 days.

Most prevalent wind, the W. 8. W,

Least prevalent wind, the N.

Most windy day, the 23rd ; mean miles per hour, 1,23,

Least windy day, the 8th; mean miles per hour, 0.23,

Solar Haloes visible on 2 days.

Lunar Halo visible on 1 night. P

Aurora Horealis visiblo on 1 night.,

The Electrical state of the Atmosphere has mdxcated moderate intensity,

i} ¥ '
REMARXS ON THE ST. MARTIN, ISLE JESUS, METEOROLOGICAL REGISTER
FOR JULY, 1861.

?Il:lu:hest fhe Itt}‘i day gg 283
Barometer ... {hf’o‘:ﬁﬁytﬂfcg; 2y e 29,734
Monthly Range 0.637
Fhe ety 02
Thermometer ... {nf’(;rv\(ifuy Moan e, 67966
Monthly Range 51°8
Greatest intensity of the Sun’s rays, 104°1
Lowest point of Terrestrial Radiation 47°0
Mean of Humidity 765
Amount of Evaporation 2.72

Rain %ell on 14 days, amounting to 10,183 inches; it was raining 79 hours and 49 minutes,
and was accompanied by thunder on 4 days.

Most prevalent wind, S. E. byE.

Least prevalent wind, E.

Most windy day, the 2nd day; mean miles per hour, 20.60.

Least windy day, the 26th day ; mean miles per hour 0.02.

Aurora Borealis visible on 4 nights.

Comet visible.

Earthquake felt here at 9.03 p. m. 11th day.

Tornado in Montreal 9th day.

The Electrical state of the Atmosphere has indicated moderate intensity.



