Technica! and Bibliographic Notes / Notes techniques et bibliographiques

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

Coloured covers/
Couverture de couleur
Covers damaged/
Couverture endommagée

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

Cover title missing/
Le titre de couverture manque

Coioured maps/
Cartes géographiques en couleur

Cofoured ink fi.e. other than blue or black)/
Encre de couleur (1.e. autre que bleue ou noire)

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

Bound with other material/
Relié avec d’autres documents

Tight binding r. 3y cause shadows or distortion
along interior margin/

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

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

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

U N O

! ’ Additional comments:/
! Commentaires supplémentaires:

This item s filmed 3t the reduction ratto checked below/
Ce document est filmé au taux de réduction indiqué ci-dessous.

10X 14X 18X

L’Institut a microfilmé le meilleur exemplaire qu'il

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

l | Coloured pages/
Pages de couleur

Pages damaged/
Pages endommagées

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

Pages discoloured, stained or foxed/
v Pages décoiorées, tachetées ou piquées

Pages detached/
Pages détachées

Showthrough/
Transparence

Quality of print varies/
Qualité inégale de 'impression

] Continuous pagination/
Pagination continue

j Includes index(es)/
Comprend un (des) index

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

Title page of issue/
Page de titre de la livraison

D Caption of issue/
Titre de départ de la livraison

‘ ] Masthead/
| Générique (périodiques) de la tivraison

12X 16X

24X 28X 32X




THE CANADIAN JOURNAL

NEW SERITLES.

No. XLIV.—MARCH, 1863.

TIIE PRESIDENT'S ADDRESS,

BY THE REV. JOHN M°CAUL, LL.D.,
PRESIDENT OF UNIVERSITY COLLEGE, TOROXNTO.

Read before the Canadian Insiitute, Jawary 10th, 1863.

GenrrLevey oy THE Cavapnax Instrrere,—

In opening the procecdings of a new year of the Society’s existence
with the customary address, my first duty is to return thanks for the
honour which you have conferred upon me, by your unanimous election
of me as President of the Institute.  Whilst T highly appreciate this
mark of vour estimation, T wust confess that when I received the
official notification of owr Sceretary, I had some hesitation as to the
propriety of ny accepting the othice, for I was conscious that it would
be impossible for me to discharge the daties with that regularity which
you might expect, and which I myself would desive.  In other Socie-
ties, in which 1 have held a similar position, T have endeavoured, if
prevented by my avoeations from lending active co-operation, at all
events to give assistance by punctuality of attendance at their meet-
ings. In the casc of the Canadian Institute, however, as its season
extends over precisely that period of the vear, when my duties are

most heavy, and my engagements most pressiug, I could not hope to
Vow. VIIi. 1
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be able to give even that proof of the interest, which I feel in its
welfare.  'Whilst T was still doubting on this point, I had the oppor-
tunity of ascertaining the views of some of our members, who have
taken a most active part in promoting the welfare of the Institute,
and they assured me that such uniformity of attendance, as I believed
to be necessary for the satisfactory discharge of the duties, was not
indispensable.  Influenced by these assurances, and confiding in the
aid of my able colleagues, the Vice-Presidents, I accepted the office with
which you have honored me, with the determination to discharge
the duties to the best of my ability, and with the persuasion, that
any necessary shortcomings would receive considerate indulgence at
your hands.

The commencement of a new year suggests to Socicties, as well as
to individuals, the expediency of taking a retrospect of that which hag
just passed away, and of considering what they, and what others, in a
like position, or engaged in similar pursuits, have done during the past
twelve months.  Following out this suggestion, I purpose submitting
a brief review of the progress which has been made, during the year
1862, in those departments of human knowledge, which it is whe object
of this Institute to cultivate. Inattempting this summary, it is scarce-
ly necessary for me to premise that it must necessarily be very imper-
fect. The brief fortnight which has elapsed since I was unexpectedly
ealled upon to prepare an Inaugural Address—the shortness of time,
suitable for observations, on such an occasion as the present, which im-
poses cramping restraint in treating so extensive a subject—the vast
number of particulars which solicit attention—and my own inabiiity
to handle all the branches, of which I must necessarily treat, with
the skill, or ease, or confidence, that almost nothing but special atten-
tion to cach can bestow,—all these compel me to give but the merest
outline, and to select from the mass of materials, only those which, as
it were, crop out on the surface.

The construction of star charts, those invaluable aids to the practi-
cal astronomer, is still in progress by Argelander of the Bonn
Obscrvatory and Chacornac of the Paris Observatory. In the
volumes, which have been recently published by the former distin-
guished astronomer, the approsimate places are given of 216,000 stars
between the parallels of 2© South Declination, and 41° North Decli-
nation. This maguificent work is intended to be an Atlas of the stars.
of the Northern Heavens within 92° of polar distance. An impor-
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tant result of the publication of these charts has been that they have
greatly facilitated” the discovery of the small planets or asteroids be-
tween the orbits of Mars and Jupiter. Since 1859 no fewer than
twenty of these remarkable Bodies have been discovered, so that their
number at the close of last year was seventy-six.

The investigations of the motion of Sirius by Bessel and Peters had
revealed some irregularities in right ascension, and Bessel had sur-
mised that they were due to the influence of some unknown body in
the vicinity of the star. This companion, whose existence had not
been ascertained by sight, was discovered on Jan. 81, by Mr. Clark
of the U. S., with his new achromatic glass, and was subsequently ob-
served by Prof. Bond at the Observatory of Harvard College. We
have thus another most interesting example of the wondrous power of
mathematical research to reveal that latent cause of perturbation,
which the keenest visiou, aided by the most powerful instruments, had
previously failed to detect. Ic is proper, however, that I should add
that Dr. Peters does not accept the identity of this stranger with that
which he had computed.

In accordance with the suggestion of Sir John Herschel, made
about cight years ago, rclative to the advantages of taking daily pho-
tographs of the sun, a new and valuable Instrument was invented, the
Photoheliograph, or rather, as the name has been emended, the Heli-
autograph. At the last meeting of the British Association for the
advancement of Science, Prof. Selwyn exhibited a serics of those won-
derful portraits taken by the sun of himself. They represent the pro-
gress of the spots with their penumdre as the sun revolves on his axis,
and the facule or bright streaks which accompany those spots. On
the same subject Mr. Nasmyth stated his observations relative to the
three luminous strata—which envelope the sun--the mist envelope—
the penumbral stratum—and the external, in which the lenticular, or,
as they are called, the willow leaf structures are feund.  Photography
has also been successfully applied to the moc:, and Mr. De la Rue’s
skilful manipulation has produced most accurate representations.

At the same meeting, Prof. Challis communicated a paper on the
terrestrial atmosphere, which he rcgarded as definitely limited, and
balloon ascents were noticed as a probable mode of furnishing ap-
proximations for its actual height. Previously to this the most re-
markable ascent on record had been made by Messrs. Glaisher and
Coxewall, in which the astonishing altitude of 35,000 or 36,000 feet
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was gained, not, however, without the most imminent risk to the
apronante. Tn vending tho very interesting docvant of Lils ascent, we
cannot contemplate without admiration the coolness with whieh one
of the adventurers continued his seientifie observations until at length
at some five or six miles above the surface of the earth, he lost all
power of cyes and limbs, and fell back in the car as in sleep, and the
presence of mind with which his companion, when his havds had
failed him, ¢ seized the line between his teeth and pulled the valve
open until the balloon took a turn downward,”’ and the numbed ob-
servers were thawed into consciousness.

During the past year two comets have been visible--one by com-
putation only nine millions of miles from the carth.  The other, and
the more remarkable of the two, continued within the circie ol per-
petual apparition for five weeks, but when nearest to the earth was
distant thirty-threc millions of miles.

In connesion with this subject, I have pleasure in ealling attention
to a maguificent volume, giving a full account of the great comet of
1858, by Mr. Bond, Director of the Observatory of Harvard College.
This is, so far as Lam aware, the most complete work on the subject
that has ever been published.

The government of Ecuador have offered to the IMench govern-
ment the site for an observatory on the plateau of Durito.  This
locality presents almost unequalled advantages for ovservation from
its position on the globe, and from the remarkable clearness of the
atmosphere.  The parallax observations, which bave been made
during the past vear, taken in onnexion with TFoucault’s experi-
wents on the velocity of light, and Struve’s measurement of an are
of parallel, promise the most important results relative to the ques-
tion of the sun’s distance.

But little ealling for speeial notice, on such an oceasion as the pres-
ent, has been doue during the year in pure mathematics, but a most
remarkable exawple, illustrating their beauty and their power as ap-
plied to coistructive mechanies, has been presented by the explana-
tion given by the Astronomer Royal, of the directions and magnitudes
of the strains on the sides of tubular bridges. It must be most
gratifying to Prof. Airy to find that his theory was accepted not
only by mathematicians, who admired the skill with which he pro-
duced the cquations and the ingenuity with which he rendered them
manageable, but also by practical men, such as Mr, Fairbairn and
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dir. Russecil, who recogmzed the preeise agreement of the theory
with experiment. It is important to add, that the lines of strain as
pointed outl by him were regarded as bearing some relation to the
lines of polarization and depe'.rization produced by strained glass.

As T have adverted to Mechanieal Science, T cannot pass from the
subjeet without noticing an admirable application ot siphons by Mr,
Appold, which seems to surpass steam-pumping both in efficiency and
in economy. The air iy exhausted from the siphons by a small cn-
gine, which works air pumps, and the quantity of water discharged
by six siphons was no less than 50,000 gallons a minute,

Nor should I omit noticing Mr. Peier’s most wonderful machine
for microscopic writing, the working of which secems almost incredi-
ble. “ Within a circle of the three-hundredth of an ineh, about the
size of a transverse scction of a human hair, the Lord’s Prayer can
be written so as to be legible ; and a calculation has been made that
with this machine the entire Bible might be written twenty-two
times in the space of a square inch.”

In an examination, which I lately saw somewhere, of the sums
expended by the British Association for the advancement of Science,
I observed a complaint that so small an amount, less than a tenth
I believe, was spent for the encouragement and promotion of the
important department of Chemistry. The want of this pecuniary aid,
however, does not seem to have produced any injurious conscquences,
for there can hardly be a more satisfactory practical proof of the
success with which this branch heas been cultivated during the past
year than the facr that three out of the four medals of the Royal
Society were awarded for chemical researches. A notice of these
investigations will, probably, be the most satisfactory review which I
can present of the progress of chemical science during the past year.
The Copley Medal was awarded to Mr. Graham, Master of the Mint,
for his discoveries in the employment of the diffusion of liquids in
chemical analysis, or, as he terms the process of separation, dialysis.
Compound substances are by him distinguished into colloids and
erystalloids, and thees forms are regarded, the former as the dynamic,
the latter as the statical form of matter. The importance of the
results attainable by this new method justifies our ranking Graham
with Dalton and Davy in the advancement of Chemical Science.

The Rumford Medal was awarded to Professor Kirchoff of Ileidel-
berg, as a just recognition of his remarkable researches in Spectral
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analysis, What a wonderful example is presented, in this most bean-
tiful and valuable discovery, of the progress of human huowledge!
About two hundred years ago Sir Isanc Newton astonished the
scientific world by the discovery of the composition of solar light, and
for many ycars it was a favorite optical experiment to produce the
spectrum by a prism, and prove the variety of the tints that are
combined in what had been regarded as simply white light. Just
sixty years have clapsed since Wollaston added to our hnowledge of
the spectrum by the discovery of the seven dark lines. The subject
thus commenced in England was taken up by Fraunhofer who observed
no less than 590 of these lines, and since his time the number hag
been increased by the researches of Brewster and Gladstone to about
2000. In Kirchoff’s experiments five prisms were used, and he has
succeeded in producing an exact map giving the distanecs, the breadth,
and the degree of darkness in the lines.  But this is not all.  With a
similar instrament he and Professor Bunsen examined the spectra of
the chemical clements, and the application of this new mode of
analysis has already resulted in the addition of threc new metals.
But the most astonishing of Kirchoff’s discoveries is the detection of
sodium, nickel, barium and copper in the solar atmosphere. The pro-
cess has also been applied to the fixed stars and Donati has com-
pared the refractive powers of stellar and solar light.

‘When we consider the magnitude of these sublime discoveries and the
variety of their probable results, we cannot but look with admiration and
with gratitude on the wondrous powers of the human intellect —that
mighty instrument with which our Almighty ereator has cquipped us.
With it we have bound the hostile elemeuts, fire and water, in amity
together and have yoked them in iron harness to execuic cue will ;
with it we have descended 1into this globe of ours; classed its stratifi-
cations ; analyzed its natural history ; investigated its age ; and even
ventured to pourtray, in ideal sketches, the principal features of the
primeeval landscape : with it we have explored the depths of ocean and
laid down the elevations and depressions of its bed in charts of
gubmarine geography: with it we have ascended into heaven and
mapped down the courses of the bright luminaries that stud its vault:
with it we have brought under our cognizance the composition of the
physical source of light, and are able to pronounce, with the certainty
of Science, on the constituent elements of a body 95,000,000 of miles
removed from us, through the aid of an analysis so subtle that on
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thic parth it deteste the 100 000 000th nortion of 2 grain, Well may
we exclain in thos words which are each year receiving further
confirniation and devcopment :—* What is man that thou art mindful
of him? and the Son of man that thou visitest him ?  Tor thou hast
made him a little lower than the angels and hast crowned him with
glory and honour. Thou madest him to have dominion over the
works of thy hands; thou hast put all things under his feet.”

Of the remaining two medals of the Royal Society one was awarded
to Professor Williamson for his researches in compound ethers, and
his establishment of the correctness of the theory of types, as
foreshadowed by Mr. Sterry Ilunt of the Canadian Survey, and
now almost universally adopted by chemists.

The benefits of the inter-communication afforded by the electric
telegraph arc being rapidly extended all over the earth, and so many
links of the chain destined yet to gird the world have been completed,
that messages on ordinary business are now transmitted over 4000 or
5000 miles. Xlopes arc entertained, and not without reason, that the
old and the new worlds will soon be connected by a line more durable
and more secure than that which a few years ago raised expectations
that were so soon disappointed. Nor should T omit mentioning,
whilst adverting to the subject, that amongst the astonishing notices
of discoveries of the past year is one, apparently trustworthy, that
electric signals are now transmitted without any artificial conductors.

Before I pass on from this most interesting and important field of
scientific research, let me briefly notice the remarkable manufacture
of artificial stone by Mr. Ransome. The material consists of ¢ any
kind of migeral fragments, sand, limestone or clay, mixed into paste
by a mould with fluid silicate of soda, and afterwards dipped into a
solution of chloride of calcium.”

At the progress of knowledge in the Natural Sciences—Mineralogy
end Geology, Zoology and Botany,—I can take but a passing gl

The Surveys which bave been carried on both in Europe and on
this continent, have greatly extended our acquaintance with the crust
of the earth, and no inconsiderable advancement of our knowledge may
be expected from the new science of Scismology.

A notable addition to Paleontology has been made by the discovery
of a bird in the oolitic slate of Solenhofen, the most aucient ornithic
specimen of which we possess any certain evide. ce. Professor Owen
has given a description of it, characterised by his usual acumen. He
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had proposed Griphornis as a name for the creature, but he has.
abandoned it in favor of Archaopteryx of Von Meyer.

For nine years a committee of the British Association have been
engaged in experiments on the preservation of vegetatise power in
seeds. They have esteblished the fact that ““the greatest age at which
the secds experimented npon were found to vegetate was about forty
years.””  Mnch progress has been made in acelimitization; the intro-
duction of the cland into England has succeeded—that of camels into
this continent is regarded as promising, and already the warbling of
the feathered songsters of Turope has been heard in the Australian
woods.

The gorilla controversy so far as it relates to the credibility of M. Da
Chaillu may be regarded as set at rest. Mr. Reade, after five active
months in the country the habitat of the creature, asserts “that he is
in a position to state that M. Du Chaillu shot neither leopards, buffa-
loes, nor gorillas; that the gorilla does not beat his breast like a drum ;
that the Aulukambu does not utter the ery of Kooloo or anything like
it; that the young gorilla in captivity is not savage; and that while
M. Du Chaillu affects to have been “a poor fever-stricken wretch”
at Camma, he was really residing in robust health at the Gaboon.”
Mr. Reade, however, adds that he “must do M. Du Chailla the
justice to confess, that from the same sources that afforded me proof
of his impostures, I learn that he is a good marksman; possessed of
no common courage and endurance; that he has suffered many
privations and misfortunes of which he has said nothing; that his
character as a trader has been unjustly blemished ; that his labours as
a naturalist have been very remarkable ; and that during his residence
in Africa he won the affection of the natives and the esteem of those
who most merit to be esteemed—the missionaries.” Mr. Reade’s
communication ends with the just and generous expression of his
regret ““as s fellow-laborer though an humble one, that, actuated by
a foolish vanity or by ill advice, he should have attempted to add
artificial flowers to a wreath of laurels which he had fairly and hardly
earned.”

Another and a more important controversy relative to the goriila
has arisen between Prof. Owen and Prof. lluxley, extending to the
general consideration of the differences in the structure of the brain
between man and anthropoid apes. The question discussed by these
eminent anatomists has been ably treated by Dr. Wagner, with refer-
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ence to their views and those of Gratiolet, in an article which appeared
in the Archives of Natural History m 1361,

In Geographical researches, inuch has been done during the last year.
Within the first twelve months after the concession of the right of
travelling with a passport through China, no fewer than twelve of the
eighteen provinces have been visited by British subjects,—the great
Yangtze has been traced throagh 1800 miles of its course,~aud seven
other journeys have been made by English explorers through portions
of the Celestial Empire, hitherto unknown to Earopeans. In Africa
Speke, Petherick, Livingstone, Le Jean, and Von der Decken, have
extended the limits of our knowledge. The continent of Australia
has lately been traversed for the third time, happily without any
snch disastrous result to the adventurous explorers, as attended the
expedition under the command of the gallant O’Mara Burke. In
the Arctic regions Mr. Hall of Cincinnati, has discovered that Frobish-
ers Strait is reaily a bay; he has also minutely ¢xamined a tract in
N. Lat. 62° 52, W. Long. 65> 05, which seems not to have been
visited or scen by any white man for almo.* 300 years,

Of all the expeditions which have been undertaken during the last
year, probably the most remarkable, is that which proceeded in the
spring under the Duke of Saxe-Coburg, with the object of exploring
Central Africa. The party included the Duchess and another lady,
two Princes, a physician, a litterateur, a painter, a linguist and a nu-
merous retinue.  This is doubtless the first Ducal progress with such
a suite that has ever been attempted in a field so unpromising for com-
fort or security. In the Ethnological investigations, which have been
prosecuted dur'ng the year, although but few positive results have
been arrived et, much valuable material has been collected by the care-
ful examination of crania, and by a more scientific analysis of language
in accordance with the principles applied by Miiller. The questions
raised hy the diseovery of implements in the drift, and of human bones
with those of extinet animals, have not yet been brought to a satis-
factory issue. The remarkable fact seems worthy of notice, that so
far no human remains have been found with the implements in the
drift. To the works illustrative of this science, an important ad-
dition has recently been made by the publication of two volumes by
one of our own members. The value of Dr. Wilsor’s < Prehistoric
Man, or Researches into the Origin of Civilization in the Old and New
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World,” has been recognized by other labourers in the same sphere of
enqmry.

The most important discovery during the year, in its bearings
on History, is that of the Assyrian canon by Sir Henry Rawlin-
son. In = -arching through the collection of antiquities in the British
Museum, he found some fragmentary tablets containing lists of epony-
mes or high priests, who gave their name to the vear. Of this canon
four versions have been found, and the application of the information
thus derived, relative to the period between the 7th and 8th centuries,
before Christ, cannot fail to be most interesting and valuable, especial-
Iy as it may be used in illustration of Biblical Iistory and Chronology
I regret to observe, that from the English periodi-als it appears
that an alicnation of feeling has arisen from this discovery, be-
tween Rawlinson and that acute and profound scholar, Hincks. Let
us earnestly hope that this estrangement will soon pass away, and that
they will be feund again working together in investigations so honour-
able to themsclves and so beneficial to their fellow-men.

In Archwology, judicious excavations have revealed some most im-
portant memorials of the past. Under the careful superintendence of
Fiorelli, many houses have been opened in Pompeii, and numerous
most interesting remains have been discovered. It is much to be de-
sired, that the work which has been entered upon under such good
auspices, may be continued until the whole town is exhumed.

At Rome, excavations in different parts of the city have been made,
and the resi.Its have been in some cases so satis‘actory, that it may be
hoped that some questiones vexate that have troubled Topographical
Antiquarians will at last be scttled. Some sculptures, especially a
statue of remarkable excellence, have been found in the explorations
in the Palatine, conducted at the expense of the Emperor of the
French. But the most important discovery has been that of the
original Church of St. Cl:ment on the Esthne, for which archee-
ologists are indebted mainly to the Prior of the Irish Dominican
College in the adjoining Convent, who, from his limited means, sup-
plied the funds by which a considerable portion ot this ancient struc-
ture has been exposed to view. The ancient tradition is, that this
church was founded by Constantine on the site of the house of St.
Clement, the fellow-labourer of St. Paul. That there was one there
in the fifth century there can be no donbt, but it was more than once
destroyed and rebuilt, and the new church now stands above the level
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of the columas of the original edifice. A remarkable confirmation of
the tradition as to the time of the crection of the subterranean build-
ing has been found in an inscription, on a slab discovered i one of
the aisles, which gives the names of the consuls of the year 339.
Before T close this reference to the progress of Arclucological re-
searches in ““the Eternal City,” I must mention that the first volume
of the great work by De Rossi on the Christian Inseriptions found
at Rome has Leen published.  ‘The whole eollection numbers about
11,000, of which 4,000, drawn from the catacombs, are anterior to
the time of Constantine, and about 1,250 bear dates.

The labours of the Prussian Commission in Athens have been re-
warded by discoveries of singular interest. Prof. Strack had the
honor of pointing out the spot where the remains of the Theatre
of Dionysius were found, and carly in the year the thirteen lowest
rows of seats, with two marble thrones in front, were exposed to
view. Ocher important results are expected from the excavations
carried on under the superintendence of two other members of this
Commission, Profs. Bottiger and Curtins.  The enquiries of the
former were directed to the Erecthelon and Parthenon, of the late
ter to the Pnyx.

In France, the researches promoted by the Emperor have been
rewarded by the discovery and identification of some localities men-
tioned by Ceaesar in his account of his Gallic wars. The question
relative to the points from which Julius Cesar started, and at which
he landed, in his invasion of Britain, has been reconsidered. The first
of these has been fixed at Wissant, coorrectly, as scems to me; but
others believe either Boulogne or Calais, especially the former, to have
stronger claims to identification with the Porfus Itius. The other
point, scil, that of his landing, has been placed at Deal, or between
Walmer Castle and Sandwich ; but on this we may expect more definite
information when the report of an English committee appointed to
investigate the subject shall have been published.

The excavations, which are proceeding in England, ncar Wroxeter,
the ancient Viroconium, may be expected to yield a cousiderable num-
ber of Roman relics—already some valuable remains have been dis-
covered.  The ambitious name, however, which has been given to the
place, ““the British Pompeii,” is likely to raise hopes which will
certainly not be realized.  Very lately in the north of England, in the
Iine of the Roman Wall, at Benwell. the ancient Condercum, two
altars have been discovered, the inscriptions on which add another



108 THE PRELIDENT'S ADDRESS.

name to the list of the deities worshipped by the northern nations in
the Roman period.

The Runic inscriptions which were discovered about two years ago
at Maeshowe in the C kueys have heen deciphered and translated by
Profs. Stevens, Munch and Rafn with but partial suceess. Y per-
ceive by a recent announcenent that much light has been thrown on
them, and a more satisfactory explanation offered by Dr. Barclay,
Principal of the University of Glasgow.

In Africa some very important discoveries have been made. Many
interesting relics, including a large number of inscriptions, amongst
them one in Libyan characters, have been lately exhumed in
Algiers 5 and other explorations at Carthage have yielded some most
valuable remains, especially specimens of Pheenician Epigraphy.

In Industry aud Art the ercat event of the vear has been the
International Exhibition; and nobly has this glorious project for
national improvement by national ccmpetition been a second time
carried out.  The building, however open to objection as o specimen
of architectural taste and skill, scems to have admirably answered
the purposes for which it was intended, and the BLxhibition itself
must, be vegarded as completely suecessful.  An examination of the
awards of the judges presents results well worthy of cousideration ;
my limits, however, permit me only to take a passing glance at them.
In machines of all classes, tools, philosophical instruments, naval
architecture, cars and carriages, glass and lace, Great Britain stands
foremost—in ceramic works and those in metal, in dyes and chemieals,
in scuipture, and, strange to say, in food substances, Franco bears
the palm, whilst she disputes precedence in woollen fabrics with
Austria and Fngland. in furniture with Ttaly and Spain, and bears
favourable comparison in painting with the Belgiaus, the Dutch, the
Zolivercin, and the Scandinavians. Our continent has not been as
well represented at this exhibition as at that of 1851. Our friends
in the United States bave been so engrossed with the deplorable war,
which has taxed all their energies to supply materials for its prose-
cution, that their contributions have been wholly disproportionate to
their vast wmeans, whilst wo ourseives have done little more than
manifest the unrivalled resources of Canada in woods and in minerals.
In this dispiay we have again had the advantage of Sir W. Logan's
assistance, and the Provinee can point with pride to the Catalogue
of her Economic Minerals by one of her most gifted sous as the
model of what such a work should be. Nor should I omit noticing
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the valuable aid rendered by Dr. Hurlburt in the department of
forest products,

Maguificent as was the seene presented at the concursus of nations
in this temple of Industey and Avt, there was that which dimmed
its brightness: {rom the full enjoyment there was a drawback, in the
absence of himn,

“The silent father of our kings to be,
Mourn'd in that goiden hour of jubilee,”
to whom was due the honor of having first conceived and carried
out the glorious idea ot colleeting in one spot the natural and
artificial productions of the nations of the earth, as the means of
mutual Improvement, as an index of the progress of human civilization,
and as a standard of the advancement of’ Industry and Art.  In the
inscrutable wisdom of the Almighty, the Prince Consort was removed
before he saw the sceond triumph of the noble project which he had
originated, but though absent, he was present in the memory of the
hundreds of thousands of visitors, who deplored the loss of one who
had right rovally discharged his duty towards his adopted country, and
whose name will long Le held in fond remembrance throughout every
part of the British dominious, as < Albert the Good.”” And now
having taken a hasty and imperfect glance at the principal points of
interest in the progress of Science, Industry, and Ari, during the
past vear, permit me briefly to enquire what we have been doing
oursclves—what has been the work of the Institute during 1862, On
reference 1o our Journal—for in estimating the work of our members,
I consider only the communications which have been published—1 find
that in the six numbers for the past year, there ave nineteen originel
papers, exclusive of Reviews and Scientific and Literary notes.
Althongh such a result of a year’s work may be regarded by some as
much less than what ought to be cxpected, when tie lirge number
of members of the Institute is taken mto account, T cannot but think
that reflection will prove that this view of it should not be entertained.
In the first place, the character of ti:e articles suitable for publication
in a Jowrnal, which has already attained distinetion amongst Scientific
and Literary periodicals, is such that there must necessarily be but
few capable of writing them. The chief object of our Journal is the
advancement of human knowledze by the publication of original
matter, comprehending new facts, or hypotheses, or deductions, cor-
rections of errors, and such conumunications as define or extend the
limits of what is known. Now iu communities much older and
more numerous, and more favourably circumstanced than ours, there
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are comparatively but few who have the necessary qualifieations for
handling such subjects.  What then may be expected of a young
Province—not yet a century old—in which the great majority
are occupied in acquiring or securing the means of sub-
sistence or comfort~in which there are necessarily but few that
are so highly educated as to bhave reached the point of
knowing what has been accomplished in each department and what
remains to be done—and in which, of those few that have the requi-
site qualifications, the greater number, in consequence of the require-
ments of their official or seci..’ position, can find but little time for the
prosecution of those subjects of study to which they would desire
to devnte their leisure?  Let me add to this the waut of libraries,
museums, and instruments, such as would be necessary to place inves-
tigators here in an equal position with labourers in the same fields of
research in an European capital.  Such considerations as these must
induce us rather to {eel satisfied than discontented with what we have
done during the past year. And yet I doubt not that more might
have been done—1I doubt not that more will be done ; for Tam persuaded
that some of our members, well qualified to give cffective aid, are
deterred from even making the attempt by apprechensions which I
caunot but regard as iil founded.  Some of those, with whom I have
spoken on the subject, scemed to think that discoveries were hopeless
under the circumstances in which we are placed, except, indeed, in
those investigations which have for their object the peculiarities of
the region which we inhabit. The broad Atlantic, say they, inter.
poses between them and the objects of their study—all that can be
done by them is to form probable conjectures, which sight might
materially modifv.  And yet the history of some of the greatest
discoverics in our time shews the fallacy of this reasoning. LeVerrier
and Adams, by the force of mathematical reasoning, had discovered
the existence and caleulated the position of Neptune before mortal
eye had cver looked upon its orb; the investigations of Bessel and
Peters had found out the companion of Sirius before it was visible
through any telescope 5 Sir Roger Murchison announced the existence
of auriferous strata in Australia before the labour of the miner was
rewarded by a single grain of gold; Bunsen predicted the presence
of a new alkaline metal before a particle of Casium or Rubidium had
ever been exposed to view ; Grotefend made the fivst step towards the
reading of the cunciform language, with the aid merely of engraved
representations of some inscriptions, before he had ever seen a tablet
or & cylinder. Why, then, may not similar results be attained here
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by those who adopt similar means? T sce around me those who
have cultivated the subjeets of their special study up to that point
at which valuable results of original rescarches may naturally be ex-
pected ; whilst there are very few indeed of our members who are
not qualificd by their reading to add to the pleasure of our weckly
meetings by the communication of papers of general interest, not
suitable, it may be, for the pages of our Journal, but yet imparting
information in a ncw or attractive form, welcome for their intrinsic
merit, welcome also as the earnest of better things to come. Let
us, then, gentlemen, proceed in the course which we have so far sue-
cessfully pursued, thankful for the past, hopeful for the future, with
the determination to contribute, so far as in us lies, towards the
advancemeut of knowledge and the attainment of truth, and with
the desire to extend the usefuluess of an Institute, destined, I doubt
not, to do good serviee in promoting  Industry, Science, and Art,”
in fostering intellectual and literary pursuits amongst our population,
and i.. elevating the reputation of our country.

A POPULAR EXPOSITION OF THE MINERALS AND
GEOLOGY OI' CANADA.

BY E. J. CiIAPMAN, Ph D.
PROPE3SOR OF MINERALOGY AND GEOLOGY IN UNIVERSITY COLLEGE, TORONTO.

PART V.
CANADIAN ROCK-FORMATIONS : THEIR SUBDIVISIONS, FOSSILS, ECONO-
MIC MATERIALS, AND TOPOGRAPIICAL DISTRIBUTION.

Introductory Notice.—Tle lowest rocks of the geologieal series,
hitherto recognised, consist of a vast thickness of crystalline and
semi-crystalline strata, or beds in a more or less altered or mela-
morphic condition, entirely destitute of organic remains, and hence
classed together under the common term of dzoic Rocks. They
are regarded as sedimentary deposits, c~"ected in the earlier seas
which extended over the greater porticn. ui' the earth during that
period of its history which preceded the creation of organic types
In Canada, as will be seen below, these Azoic rocks are enormously
developed.
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Above tho deposits of the Azoie Age, various sandstones, lime-
stones, slates und other strata, in which organic romains first appears
aro recognized as formiong the second geological series, and avo known
colleetively as Palewozoie Llocks,  The term « Palcozoie,”’ signifying
“ancient " ds bestowed on these strata in allusion to the marked
difterence which provails between their organic types, viewed as
a whole, aud these belonging to existing Nature.  Among tho
more remarhable extinet forms of the Palwozoie Age, Graptolites,
Cystideans. numerous Brachiopods, Orthoceratites, Trilobites, and
some peenliar fishes, hold a prominent place.  Reptilian types are
rare, nud of” comparatively low organization 3 and Mammalia appear
to have been entively absent. Ta Canada, the lower members of the
Palivozoie strata ave largely developed, but the higher divisions of the
geries are of only partial oceurrcuce, or are altogether wanting.

The strata of a succeeding series, still ascending in the geological
scale, are known as Measozoic or Secondary Fossiliferous Rueks. Their
organic remains ave quite distinet from those which oceur in the
underlying formations.  Ammonites aud  Belemnites, with highly
organized reptilian types, including the lehthyosaurus, Plesiosaurus,
Pleradietyl, Tguanodon, &e., ave among their more characteristic and
extinet torms, Fishes with equally-lobed tail-fins, and others with
scale-coverings similar to those of the great majority of fishes which
inhabit vur present waters, fiest appear in the deposits of this Secon-
davy Fossiliferous Age. Mammalian types ave all but unknown,and
those hitherto discovered, are of low organization.  In Canada, the
Mesozoie rocks are without representatives.

The Cainozele or Tertiary Fossiliferous Strata succeed the Meso-
zoie.  1n these, the organie remains closely approximate to the
forms of the present epoch,  Amougst the wollusea, brachiopods be-
come searce, and eephalopods with chambered shells have greatly
diminished,  Those with foliated septa (as ammonites, baculites, &e.)
have entirely disappeared, together with the huge and abnormal rep-
tiles ot the Mesozole Age. Mammalian types, on the other band,
aro fully represented—examples of all existing orders, with the ex-
ception of that in which dan is alone included, being met with in
these deposits.  In Canada, however, the Cainozoic formations do
not oceur.

Finally, a still higher series of deposits, partly merging into the
Cuinozoie, where these occur, and in part consisting of the products
of existing causes, may be classed together under the term of Post-
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Tertiary deposits.  These, waich include the great Drift formation,
and sundry accumulations of more recent origin, are largely develcped
in Canada.

SKETCI-SECTION QOF CANADIAN ROCK-FORMATIONS.

s

==

A:=Azoic Strata (Laurentian and Huronian.)

B <Paleorvic Strata (Chiefly Silurian and Devonian.)
C:Post-Tertiary deposits (Drift and Modern accumulations.)
D <Eruptive rocks (Traps, Trachytes, Syenite, Granite.)

Our rock-formations, therefore, as shown in the accompanying dia-
gram, comprise representatives of the Azoie, Palwozoie, and Post-
Tertiary serics, a wide break occurring between the two latter,—to-
gether with trap dykes and other masses of eruptive origin. The
subdivisious and leading characters of these will now be considered.
We commence with the older formations, and proceed upwards to
those of modern date.*

AZOIC ROCKS OF CANADA.

Huronian.

Laurentian.

The Canadian rock-formetions of Azoic age, are referred to two
geries : the Laurentian, below 3 and the Iuronian above.  'This sub-
division, not vet fully recoguized by American geologists, was first
proposed by Sir Wiliiam Logan ; and the terms ¢ Laurentian” and
“JLuronian > arc of his bestowal.  The former i3 now adopted in
Europe for gneissoid strata of the same ancient date.  The Lauren-

» In the present place, these vock-formations will be considered separately, and in a more
orless detwled numner as regzards structural charactors, economics, characteristic fossily
(when exlnbited), Jeealitios of instructive eaposures, and other allied points of inquiry; and
afterwards, in a connected sketeh, theie mutual velations will be shewn, tozether with the
special geolegical areas wiieh occur within the Provinee. The general reader will searcely
gain a clear wdea of the Geology of Canada, wntit after the perasal of this latter section.
The present details are neeessary, however, as an introdnction to this.

Vou. VLI K
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tian series, which forms the lower and more largely developed portion
of the Azoie group, is chiefly characterised by its highly erystulline
condition, and (as regards Canada) by the great beds of iron ore which
it confaina,  The Huronian series includes many conglomerates and
partially-metamorphosed slates amongst its strats, and ds traversed
by numerous quartz veins holding copper pyrites and other copper
ores. Iron ove is also associated with this series, but not abundantly
in Canada.  The semi-crystalline condition of its vocks (as compared
with the highly crystalline gneissoid strata of the Laurentian series)
and the marked prevalence of slaty conglomerates, coustitute its
more distinctive characters,

Laurentian Series.—These sirata, the oldest series of deposits re-
cognised on the Amevican continent, are regarded as sedimentary
accumnlations, originally collected together by the action of water,
and converted subsequently into a erystalline condition by the ageney
of metamorphic forces.  (See uuder the head of « Metamorphic
Rocks ™ in Purt 111).  Their absolute thickness cannot be ascer-
tained, but it must be very great, embracing many thousands of feet ;
and their exposed area in Canada, as estimated by Sir William Logan,
covers a surface of about 200,000 square miles. It will be convenient
to consider these Lawrentian rocks under the following heads:—
(1) Mineral characters; (2) Structure; (3) Associated intrusive
rocks ; (1) Beonomic materials; and (5) Topugraphical distribution.

Mineral characters of the Laurentian strata ;—-The stratified rocks
of Lanrentian age consist essentially of vast heds of micaccous and horn-
blendic gneiss 5 interstratified with subordinate beds of quartz-vock
mica-slate, hornblende-vock, crystalline limestone and dolomite, and
oxidized ivon ores 5 and associated with thick beds of feldspar rock or
anorthosite.  In addition to these, a few quartzose conglomerates
(shewing the metamorphic character of these deposits), thin layers of
serpentine, beds and layers of a talcose eharacter (Renselaerite or pyral-
lolite : s. - Pary I1.), and others composed in large part of Wollasto-
nite, are interstratified with the limestones, or with the gneissoid beds,
of particular localities. These different kinds of metamorphic rocks
have been described already in Pawr 1115 but a few additional re-
marks on some of their more speeial characters are necessary here.
Viewing our Canadian formations, of this age, in their broader features,
we may subdivide them conveviently, and to some extent naturally,
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into three groups, via :-—(a) Gueissoid strata; (4) Limestones, Quartz-
ites, and Iron bands; and (¢), Anorthosites or feldspar roeks.

(«) GQncissoid Strata :—"These make np the larger mass of our Lau-
rentian rocks.  Ordinary gneiss, as explained in Parer L., consists of
(uartz, potash-feldspar, and miea ; whilst in syenitic gueiss, the mica
is replaced by hornblende.  These varieties oceur both alone and
mixed with one another, throughout our Laurentian disiricts  The
feldspar is generally red or white, the quartz colourless and vitreous,
and the micn and hornblende of some dark tint—hlack, brown, or
green.  The two latter minerals oceasionally die ont, when a binary
mixture of quartz and feldspar results.  In certain beds of coarse
structure, the stratification lines become obseure; hnt usnally, and
even m hand specimens, gneiss exhibits a striped or banded aspect, by
which it is distingnished from ordinary granite.  The potash-feldspar
or orthaclase (sce Pawr TL) is sometimes replaced or accompanicd by
soda-feldspar or ¢lbite, but the instances of this are not common. The
predominating colour of these gneissoid strata, is reddish or dark grey,
the latter resulting from stiipes of dark wmica combined with narrow
zones of white quartz and white or pale red feldspar.  When much
hornblende is present, the rock may assume a black or dask greenish
colour, or present a flecked surface of ved and black : exhibiting in the
former case, a transition into hornblende-rock. A red gnelss with
green layevs of cpidote, forming a stone well adapted for ornamental
purposes, occurs at Carlton Place near Kingston, and at some other
loealities.  The black or dark green hornblende-rock associated with
the gneissoid and limestone strata, frequently contains crystals of red
garnet (Barrie tewnship, &c.) ; and the latter mineral sometimes occurs
in the gneiss or quartzites in considerable abundance (Grenville, River
Ronge, &e.) It is usnally found, however, in the vicinity of the lime-
stone hands, occasionally forming true garnet-rock,

(&) Limestones, Quartzites, and Iron Ores:—The limestone beds
associated with the. gneissoid and other Laurentian rocks are often of
a fine granular or saccharoidal texture; at other times coarse granular,
and occasionally almost compact. The colour is usvally white or grey,
but for short distances the rock is sometimes of a pale reddish, or
greenish tint. It is frequently zoned with specks and seales of mica,
serpentine, or graphite, and contains also various accidental minerals,
of which the more abundant or interesting comprise: Iron pyrites ;
apatite or phosphate of lime; sulphate of baryta; tremolite, diopside,



116 A POPULAR EXPOSITION OF THE

and other varieties of hornblende and augite; garnet; tourmaline;
condrodite ; spinel; corundum, molybdenite, &c¢.  Descriptions of
these mi.erals are given in Pawrr II. of this series of Papers. A tal-
cose mineral (Renselacrite or Pyrallolite), probably an altered augite,
(see Pant IL.) occurs also in interstratified beds with the limestones
of some localities (Ramsay, Greunville, Rawdon); and in Gremville and
Bargess, yellowish and greenish-grey serpentinc occurs under similar
cenditions.  Phosphate of lime likewise, occasionally forms irregular
bands amongst the strata: as, more especially, in North Elmsley,.
South Burgess, and Ross; and at Calumet Falls.

Somne of the limestone beds are of great thickness. According to
Sir William Logan, who has devoted much time to an elaborate ex-
amination of the crystalline limestones of the Ottawa vegion in par-
ticular, certain beds exhibit a thickness of 1500 feet. In the district
alluded to, fowr beds, presenting an aggregate thickness of over 3500
feet, have been traced out and mapped. For full information respect-
ing the structural and other cliaracters of these, the reader is referred
to the Revised Report on the Geology of Canada, by Sir William
Logan and the other officers of our Geological Survey.* The more im-
portant localities in which workable beds of crystalline limestone
occur, will be found under the head of ¢ Economic Materials,”” below.
The crystalline dolomites, composed of carbonate of lime and carbonate
of magnesia, closely resemble the crystalline limestones, and occur un-
der the same conditions, the two being frequently interstratificd. A
fine saccharoidal variety is found on Lake Mazinaw in the County of
Frontenac, and a more compact kind occurs in the townships of Madoc,
McNab, Loughborcugh, Sheffield, Grenville, &. Many of these
delomites, it is remarked by Sir William Logan, become of a yellowish
brown colour by weathering.

The quartzites and quartzose conglomerates, mentioned above, may
be referred to in connection with the limestones, as they are generally
found in their immediate vicinity or otherwise interstratified with them,
Some beds of quartzite present a thickness of several hundred feet.
This rock, composed of quartz more or less pure, exhibits a vitreous
or sub-vitreous aspeet, and is either colourless or of a pale reddish,
brownish, or greenish tint.  The quartzose conglomerates arc com-

* To this valuable and truly national work, it may be mentioned liere, the present Essay
is mainly intended to serve as an introdection : ilInstrating and explaining the varions techs
nicalities ard details, a knowledge of which, on the part of the reader, is necessarily presups
posed in the Report in question,
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paratively rare, but some oceur in the townships of Rawdon and
Bastard, associated with crystalline limestone.  They are usnally some-
what micaccous, and the imbedded pebbles consist of quartz, feldspar,
(often decomposed), sandstone, and sometimes of limestone. The
guartzites of Bay St, Paul, and those of Rawdon, contain garnets in
great abundance, and pass into garnet rock.

The beds of iron ore, also placed in this subdivision from their
general association with the crystalline limestones and dolomites, belong
partly and chiefly to Magnetic iron oxide, and partly to Speenlar iron
ore—minerals of which full descriptions are given in Part 11. of this
Essay.  These ores occur in vast beds interstratified with the lime-
stones and other Laurentian strata. In thickness they vary from a
yard or two, to upwards of two hundred feet. Their more important
localitics are mentioned below.

(c) dnorthesites :—The term anorthosite was first employed by
Prof. Sterry Hunt of the Geological survey, to designate the more
purely feldspathic rocks of the Laurentian series. These rocks consist
of a mixture of lime and soda feldspars—minerals forming several
species (Labradorite, Albite, Anorthite, &c., see Part II), all of which
belong to the Triclinic or Anorthic system of crystallization (Part 1.)
The anorthosites make upin themselves a vast thickness of the Lauren-
tian rocks, and cover surface areas of large extent. They appear, accord-
ing to Prof. Hunt, to occupy a higher position than the orthoclase
gneiss-rocks, although occasionally interstratified with subordinate
beds of these, and also, though more rarely, with strata of quartz-
rock. Their structure is coarsely crystalline, or otherwise more or
less compact ; and their marks of stratification are frequently obscure.
They often contain laminar masses of hypersthene of a brown (or
‘green) submetallic tint ; and when this mineral becomes somewhat
abundant, the variety termed ‘hypersthene rock” originates (see
Part IIL.) Ilmenite or titaniferous iron ore (described in Part IT)
is also sometimes present. An immense bed, 300 feet long and about
90 feet wide, occurs in a feldspathic rock of this series, near Bay St.
Paul, below Quebee. These rocks are chiefly of a greyish blue colour,
but some are white, and others exhibit a yellowish, greenish, or red-
dish tint. All become opaque white by weathering. Many contain
cleavable masses of lime feldspar or Labradorite (Part I1.), or appear
to be almost wholly made up of that mineral. In these, a fine green
-and blue opaiescence or play of colour is sometimes observable : as in
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the anorthosite of the township of Abererombie in the county of "Ferre-
bonne, in those aof Mavin aud Mille- lsleg, and in some of the boulders
wiet with in the Ottawa distriet,

_— . ‘
2. Structure of Lowrention rocks :— These vocks, as a general rule,

ocear ininelined heds- the dip varying from eight or fen fo over
seventy degrees. The diveetion of the dip is extremely vavinble, as
the sfeata are nof auly iuclined, but are folded move or less info
aevies of anficlinals and synelinals,  In gome beds, hoth of gneiss and
mestone, the subordinate lavers ave much contorted, as shown in
the anneved figure, sketehed on Crow Lake, north of  Marmora;

and the same peeulineity is seen in

))\V}‘\ many ather loealities.  Between the

_xm..._m/ Laurventinu stratn aud  the  Silurian

beds which vest upon them in Eastern
and the greater purt of Western
Canada (the Huronian being absent), there is always 8 want of cou-
formability.  Along the line of junction of the two fovmations, hetween
the castern extremity of Lake Ontario and the cast coast of Georgian
Bay, the Laurentian strata appear to dip very generally towards the
north, that is, between N.W. aud N.E , or away from the Silurinn beds
—as shown in the accompanyiug scction, taken on Lake St. John in
the township of Rama, . W, The dotted line in this section shows

i, 152,

the ordinary level of the lake.  The Laurentian strata have a general
northerly dip also, near the junction line of the two formations iu the
township of Elzevir, and at ether points visited by the writer; but this
dacs not apply evervwhere, as on Loughborough and Crow Lakes the
dip is SE. or nearly so; neither does it continue apparently for any
great distance to the north, the dip vapidly changing with the foldings
of the strata. ~ The Sketch-section ou a previous page (fig. 151), in
which an attempt is made to convey an idea of the foldings of the
Laurentian strata generally, will render this sufliciently clear.

3. Intrasive Rocks :=—Considering the immense extent of country
occupied by the Laureutiau vocks, intrusive masses of contempora-
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ueoun gealogienl nge, appear to be exceedingly rre. Many of the
granitord nnd quartzose veing seen amongst the gneissond steata, are
considered, by thoswe who have lod the best opportinties 1o stady
them, ns veins o segregation rathier than tene eruptive matters. The
wost importaat example of undoubted eraptive origin, is the great
mags of syenite degerihed by Siy Willtun Lo as ocenpying an areq
ot about (hivty-six squnve miles i the townshipsof Grenville, Chathan,
and Wentworth, near the left bank of the Ottawa.  This consists of
vedh oe white  potash-feldspar, with black hornblende, aml o small
wnomnt of quartz ;. hut here and there it containg n certain amount of
mica also, forming the variety generally known as syenitic granite,
This eruptive mnss <4 n series of greenstone dykes belonging to a
still earlier cvuption ; wnd s in diself traversed by another series of
porphyritic dyles of n necessarily iore recent origin. - The greenstone
dykes, according to Sir Willinm Lognn, exhibit & well-marked eolumnar
structure, and vary in width from a few feet to a hundred yards.
These three ernptive formations are also intersected hy a fourth series
of dykes, supposed to be of Palreozoic age.  (See Report for 1853,
Algo the Revised Report on the Geology of Canada).  As the more
northern and uncleared districts within the vast area of our Lnurentian
region beecome opened np o0 more thoroughly explored, other eruptive
magses of an annlogous chavacter willy in all probability, be brought to
light.

4. Eeonomic Muaterials :—In addition to good building stoues of
gueiss, &c., obtainnble generally throughont the region occupied by our
Laurentian rocks, the following are the more important economic mate-
rime discovered in these strate up to the present time:* (¢) fron
Ores; (b) Lead Ore; (c) Sulphide of Molybdenum ; (i) UGraphite ;
(ey Mica; (f) Ornamental Feldspars ; (g) Marbles, (k) Sulphate of
Barytw : (&) Millstones.

(a) Lron Ores.—These comprise Magnetic Oxide of Iron ; Specular
Iron ore (or Red oxide of lron); and Titaniterous Iron Ore. The
wmagnetic ore occurs principally at the following localitics :—{1) Bel-
mont Township (the Marmora miune): several beds, lying Letween
crystalline limestone and gneiss, and mixed with layers of serpentine,
talcose slate, &c.  Total thickuess of the ore beds, over 400 feet.—2,
Madoe Township: Bed of ore of excellent quality, 25 feet thick, in

* These various snhstances will be found described in full, is regards mineral characters,
eomposition, &¢, in Parr 11. of this Essny,
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gneiss.—3, South Crosby Township, Newborough mine: Bcd in
gneiss, on Mud Lake, 200 feet in thickness.—4, South Sherbrooke
Township: Bed of 12 feet in gneiss.—5, IIull Township on the
Ottawa : Dome-shaped bed in gneiss; thickness, about 90 feet.—6,
Grenville Township, C. E.: Bed of 10 or 12 feet in thickness,—
7, Grandison Township, C. E., 20 feet bed. The average amount of
iron in these beds, varies from 60 to 70 per cent. Specular irou ore
(averaging about 55 per cent. of metal) occurs in a 30 feet bed, in the
township of McNabb, near the Lac des Chats. Also in ¢ Iron Island”
on Lake Nipissing. Titaniferous Iron (Ilmenite), as already mention-
ed, forms a bed of 90 feet in thickness, in Feldspar-rock (anorthosite)
at Bay St. Paul on the Lower St. Lawrence.

(8). Lecad Ore:—This consists of galena or sulpbide of lead.
Mixed with a gangue of cale spar and heavy spar it forms a series of
narrow veins in the townships of Lansdowne, Ramsay, and Bedford,
C.W. These veins, which vary in thickness irom six inches to a foot,
belong, probably, to a somewhat more recent period of formation ihan
the Laurentian ep =h; but as they occur wnong the Laurentian rocks,
they are properly mentioned in connexion with these strata. The
lead ore is very slightly argeatiferous, and apparently in no great
quantity in the veins. It occurs also, under similer conditions, in
the township of Dummer, Peterborough Co., C. W.

(o). Sulphide of Aolybdenum :—This mineral (see Part I1.)is not
at present of much value, It forms the source of various molybdeaum
compounds, some of which are employed in chemical investigations,
and occasionally in porcelain painting. It occurs, in small quantities,
in the Laurentian rocks of several localities, as mentioned under the
description of the mineral in a preceding part of this Essay; but in
workable quantities it has only been found, as yet, at the mouth of
the Quetachoo River on the north shore of the Gulf of St. Lawrence.
(¢ Descriptive Catalogue of the Economic Minerals of Canada in the
Exhibition of 1862 ”—issued by the Geological Survey.)

(d). Graphite :—Found in workable quantities in the Augmentation
of Grenville, on the Ottawa, (see Part I1.) Also in the townships
of Burgess and Lochaber. The quality is scarcely sufficient to render
the substance available as a material for pencils, but the graphite of
these localities is well adapted for refractory crucibles, and also as a
burnishing material for stoves and grates.

(€). Mica :—This mineral occurs in picces sufficiently large for
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stove-doors, &ec., in the townships of North and South Burgess, C. W,
Also in Grenville and the ¢ Augmentation” of that township in C. E.

(f). Ornamental Feldspars :—These comprise, the Labradorite of
Abercrombic township, C. E.; the Peristerite (an iridescent variety of
Albite) found in the townships of Bathurst and Burleigh, C. W.; and
the Perthite (an iridescent Orthoclase,) of the township of Burgess.
Sce Paxr II. The two latter varieties were first made known (as
occurring in these localities) by Dr. James Wilson of Perth.

(9). Marbles:—The principal marbles of Laurentian age oceur at
the following localities : Arnprior, MacNabb township (grey, striped);
Grenville township (white with yellowish specks of serpentine, or
yellowish-white) ; Augmentation of' Grenville (white with pale green
spots of serpentine) ; Elzevir township, C.W., (white but of somewhat
coarse grain); Barrie township, at Lake Mazinaw, &e., (a crystalline
dolomite, pure white, and of saccharoidal texture).

(2). Sulphate of Buryta :—This substance, used as a paint material
or substitute for white lead (see Part 11.), is found in cousiderable
quantities, in connexion with Laurentian rocks, in the townships of
Lansdowne, Burgess, Bathurst, and Dummer, in Canada West, where
it occurs in the form of veins which often contain galena. It is found
still more abundantly on Lake Superior, but in rocks of another age.

(¢). Millstones :—The intrusive mass of syenite in the township of
Grenville, C. E., (described under the head of “ Eruptive Rocks”
above) is associated with some remarkable veins of chert (a variety of
quartz) from which good millstones have been manufactured. These
veins are regarded by Sir William Logan as veins of segregation; and
it is considered probable that the siliceous matter of which they con-
sist may have been derived from the decomposition of the feldspar in
the adjoining mass of syenite. The feldspar is said to be converted
into kaolin for a considerable distance on each side of the chert.

5. drea of the Laurentian Rocks :—As shewn by the shaded
surface in the accompanying map, (figure 154), the Laurentian strata
may beregarded as constituting from the coast of Labrador, the whole
of the north shore of the Saint Lawrence to within a short distance
of Quebee (Cape Tourmente)—a few isolated and narrow strips of
Lower Silurian strata (made known by the Geological Survey) alone
intervening between these rocks and the waters of the Gulf or river.
These outlying patches occur on the north shore of the Straits of
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Belle Isle, at the mouth of the Mingan River, near the Seven Islands,
and at the Murray Bay River, and the Gouffre. From Cave Tour-
mente, the Laurentian
strata run inland, at a
distance of from ten
to thirty miles from
the river but roughly
parallel withits cours, Hudsons f""'\\
and cross the Ottawa .
near the Lac des Chats.

From this point, the

Bay >
strata extend both
southwards and to the 7
northwest. The south- /?
ern portion crosses the
Saint Lawrence about

the Thousand Isles, r/ \,/

IS

and occupics a large * - =
ares in the State of Pk 154
New York between Lake Ontario and Lake Champlain, including
the wild district of the Adirondack Mountains. The narrow belt of
crystalline rock connecting this southern Laurentian area with the
main or northern region of these strata, probably exerted at the
close of the Drift period, as discussed on a succeeding page, a
remarkable influence on the physical condition of the country to the
west. The other portion of the Laurentian outcrop, west of the Lac
des Chats, traverses the back townships of the counties of Frontenac,
Addington, Hastings, Peterborough, Victoria, and Simecoe, and strikes
Georgian Bay near the mouth of the River Severn. From thence, the
Laurentian rocks form the eastern and north-eastern shores of the
Bay up to a point nearly opposite the east end of the Manitoulin
Islands, or some five or six miles west of the most western mouth of
French River, where they are overlaid by Huronian deposits. They
reappear upon the east and north shore of Lake Superior, and ex-
tend far into the great North-West—reaching in all probability to
the shores of the Arctic Ocean. The vast area thus occupied by the
Laurentian rocks, includes many thousands of square miles; and that
part of it which lies within the limits of Canada properly so-called,
greatly exceeds in extent the other portions of the Province.

6. dgriculturel Capabilities : — As a general rule, liable only to par-

s
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tial or local exceptions, the Laurentian area is not favorably circum-
stanced for agricultural occupation. Soils of depth and fertility can
only be expected to occur under the following conditions :—first, where
feldspar rocks or anorthos®’2s prevail, most of these yielding calcareous
soils by decomposition ; secondly, where the belts of crystalline lime-
stone crop out and form the surface ot the country ; and thirdly, where
the rocks are covered to a sufficient depth by Drift clays and sands.
These latter deposits, however, arc usunallv filled in these districts with
large and numerous boulders, and rarely extend over areas of any con-
siderable size. Patches of a certain extent occur here and there, but
they are too generally separated by huge and bare masses of gneissoid
rock, familiarly known to the settlers as « elephants backs.” Such, at
least, is the general condition of the country in the back townships of
the western counties mentioned above. Northwards, and in Eastera
Canada, the severe climatic relations which there prevail, must be
added to these disadvantages. In those parts of the province, however,
which are occupied by other rock-formations, numerous uncleared
tracts of unrivalled fertility are still left to repay the settler’s toil.
Huronian Series :—The rocks of this group, the next in ascending
order above the Laurentian series of strata, may be described under
the following heads:—1, Mineral characters ; 2, Associated intrusive
rocks; 3, Economic materials; and 4, Topographical distribution.*

1. Mineral Characters of the Huronian Strata :—These rocks con-
sist principally of thick beds of quartzite, passing into quartzose and
jasper conglomerates ; green slate rocks passing into slate conglomer-
ates ; bands of compact or sub-crystalline limestone ; and interstratified
masses or beds of greenstome. The entire thickness of the series,
where fully displayed, is probably not far short of 20,000 fect. The
quartzites are chiefly white or greenish in colour, but exhibit in some
places grey, brownish, and also red tints. Some are vitreous in tex-
ture ; others, more or less arenmaccous. In the conglomerates, the
included pebbles, which are sometimes quite small, consist of different
varicties of quartz—colourless, opaque-white, brown, black, dark-red,

* It is but just to state, that most of the facts given under these heads.are drawn from
the publications of the Geological Survey of Canada- The writer, however, has visited the
north shore of Lake Huron where the rocks of this series are chiefly displayed; and he has
thus examined many of the strata and greenstone masses in §itu, and has procured, person-
ally, a considerable collection of sprcimens from that locality. }e is consequently better
able thau a mere compiler would be, to classify and sepacate from subordinate details the
more salient points belonging to the stady of this geological gronp,  These observations will
apply also to other cases in which he ismore especially indebted to the labours of the Survey
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&e.,—the latter constituting the variety known ss jasper. The slates
and slate conglomerates appear to owe their general green colour to
the presence of chlovite and epidote, or perhaps more commonly to the
former alone.  In some, different shades of green (or of green, biack,
and red) run in parallel lines, imparting to the rock a beantiful riband-
ed aspect. Well-marked slaty cleavage, however, is apparently very
rare : if ever present.  In the conglomerates, the enclosed pebbles, or
rounded fragments, for some are eight or ten inches across, consist of
picces of gneiss, syenite, quartz, &c., cvidently derived in many
instances from the adjacent Laurentian rocks. Some of these slates
and slate conglomerates form vast stratified masses of between two
and three thousand feet in thickuess. The limestone beds of the
Huronian series are of comparatively subordinate importance.  They
are chicfly of a light or dark grey colour, though in places they offer
a white, greenish or brownish tint.  In structure, they are more or less
compact, or but slightly crystalline; the latter condition is, however,
yare.  Some exhibit a brecciated appearance, and all scem to contain
a good deal of siliccous matter. Thin beds of chert (a flinty variety
of quartz) occur indeed interstratified with them, in some places. In
addition to their want of crystalline texture, these limestones differ
from those of the Luaurentian serles in not containing any crystallized
minerals—apatite, garnets, tourmaline, homblende, &ec.,—a fact point-
ed out by Professor Sterry Huni. The masses of greenstone inter-
stratified with the slates and other beds of this series, are of somewhat
doubtful origin. They may consist, as suggested by Prof. Hunt, of
altered sedimentary deposits: or they may be stratified beds made up
of mateials derived from neighbouring dykes and eruptive greenstone
masses ; or, otherwise, they may consist of overflows of igneous rock
during the building up of the associated strata; or of lateral dykes, so
to say, forced at some after period between the lines of bedding. As
regards structure, &ec., they exhibit several varieties. Some are large-
grained, consisting of feldspar (usually of a greenish-white color) and
dark green or black hornblende. Other varicties are fine-grained, and
of a uniform green colour except when they become amygdaloidal or
contain cavities filled with calc spar, magnesite, quartz, &. Certain
fine-grained varieties also become schistose and quite sectile, from the
presence of a large quantity of chlorite. These finer greenstones are
likewise porphyritic in places, or hold imperfect crystals of feldspar ;
and those of coarser grain, by the addition of a little quartz, pass



MINERALS AND GEOLOGY OF CANADA. 125

occasionally into syenitic gneiss or syenite—nccording as to whether the
rock be regarded as of sedimentary or eruptive origin.

2. Associated Intrusive Rocks, Mineral Veins, §c :—The intrusive
rocks which break through the ITuroninn series, and belong appazently
to the same geological period, cousist of numerous dykes of dark
greenstone, varying in breadth from less than a foot to two hundred
feet or more; and of some large masses and veing of red granite,
frequently of an epidotic character. Aun exposure of the latter occurs
in force on the north shore of Lake Huron, associated with Laurentian
strata, but ig regarded by Sir William Logan as most probably of
Huronian age from its agreement in mineral characters with similar
veins which traverse the deposits of that period at neighbouring
localities. Some of the greenstone dykes are older, and others newer,
than the granite masses. The vein-fissures filled with copper pyrites,
&c., which are so abundant amongst these Huronian strata, are of still
later formation, since they cut many of the greenstones and granites,
and often break the continuity of these and the surrounding beds,
causing upthrows or downthrows of greater or less extent, An cnor-
mous fault caused by a dislocation of this character, has beea traced out
by Mr. Murray in the valley of the Thessalon and adjoining district.
In onc place, a downthrow of nine thousand feet is attributed to this
fault. (Seethe Report for 1858. Also Canadian Journal. vol. V,p. 463.)
Tinally, it may be observed that several large anticlinals extend across
the Huronian strata of this region generally. The axis or summit of
one of these, crosses the workings of the Bruce Mines.

3. Feonomic Maferials :—The more important substances of thig
class obtained from the ITuronian rocks, comprise: copper ores;
quartzose sandstones suitable for glass making purposes; hones of good
quality; and (as ornamental stones) the jasper conglomerates mentioned
above. The copper ores belong chiefly to copper pyrites, purple cop-
per pyrites or crubescite {the ¢ horse flesh ore™ of the miners), and
copper glance : minerals which have been fully described in Part 1L
These occur on the nurth shore of Lake Muron in veins or lodes,
varying in thickness from about two to ten feet. The gangue or
veinstone consists essentially of quartz, and the average yield of mectal
18 said to be from six to eight per cent: amounting, however, in the
dressed ore to about cighteen or twenty per cent. The principal
workings are at the Bruce Mines (Cuthbertson location), Wellington
Mines (Keating location), and at the Copper Bay Mines; but orc has
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been found also at the Wallace Mine near the mouth of White
Fish River, at Beho Lake, Root River, Garden River, Mississagui
River, Spanish River, and other loealities of that region. The ore
(necording to Mr. Murray’s observations) appears to be far more
abunant in the greenstones than in the quartzites.  Lodes of some
richness in the greenstone, when passing into the latter frequently
become quite poor.  Ottertail Lake, an expansion of the Thessalon
River, is named by the Geological Survey as a locality from which
good hones may be obtained. They are cut from the green or greyish
siliccous slates, found towards the base of the series.  From some of
the soft ¢hloritice slates, also, the Indians have long obtained sufticiently
compact and seetile masses to be worked into pipe-bowls and other
objeets.

4. Topographical Distribution :—The uronian rocks are unknown
throughout the greater portion f Western Canada, and in the East
they appear fo be entirely wanting. The Laureatian rocks of these
districts, cither form the surface of the ground, with or without a
covering of Diift, or arc otherwise overlaid unconformably by Silurian
strata—the Huronian being ahsent  The principal Huronian area
extends along the north coast of Lake Huron from a few miles west of
French River, where this enters the lake, up to the the neighbourhood
of Root Liiver opposite the worthern part of Sugar Island, or to
within a short distance of the Sault Ste. Marie. A narrow strip of
the shore-line, however, from about ten miles north of the entranc
to Lake George to a point west of Little Lake George, consists
apparently of newer strata.  The extension northward of this TIuro-
nian belt has not yet T een definitely made out, but it does not appear
to exceed ten or fifteen miles, and in places is less than this.  Iluronian
rocks are exposed also at several points on Lake Superior: as in
Batchchwahnung Bay ; at the mouth of the Doré, and around the
lower part of Michipicoten River; in strips along the coast farther
west ; and more extensively around the lower part of the Kaminis-
tiquia Kiver, and clsewhere, on the coast of Thunder Bay. In many
parts of this region, the uronian vocks are followed unconformably
by a somewhat similar series of altered strata, associated with dykes
and interstratified n sses of trap, and containing also, copper ores,
native copper, and other metallic matters.  Unntil recently, these strata
were considered to be of Iluronian age ; but they are now looked upon
as altered Silurian deposits, belonging in part to the Potsdam group,
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and partly to the Caleiferons or Quebee Series.  They will be
described, consequently, under those divisious.

[The preseat series of papers on the Minerals and Geology of
Canada will be concluded in two other articles.  These will comprise a
review of onr Silurian and higher strata, with many figures of cha-
racteristic fossils, scctious, &e., and a brief recapitulatory sketch of
the geology of the Provinee generally.]

ILLUSTRATIONS OF THE SIGNIFICANCE OF CERTAIN
ANCLENT BRITISH SKULL FORMS.

BY DANIFL WILSON, LL.D.,
PROFBSSOR OF HISTORY AND ENGLISH LITERATURE, UXIVERSITY COLLEGE, TORONTO.

During a recent visit to Washingtor;, 1 availed myself of the
facilities afforded me by Professor Henry, the learned Scerciary of
the Smithsonian Institution, to examine with minute care the eth-
nological collections preserved there, including those formed by the
United States Bxploring Expediticn ; and espeeially a highly inter-
esting collection of human crania.  The latter includes those of
Esquimanx and Tcehuktehi, a number of compressed and greatly
distorted Chinook and other Flathead skully, as well as examples of
those of other Tndian tribes, both of North and South America;
and of Fiji, Kanaka, and other Pacifie islanders. On my return I
spent a short time in Philadelphia chicfly for the purpose of renewed
study of the valuable materials of the Mortonian collection; and
while there enjoyed the opportunity of examining, in company
with Dr. J. Aitken Meigs, a series of' 125 Esquimaux erania obtained
by Dr. Hayes during his Aretic Journey of 1854.

The niaterials for eraniolugical investigation which such collections
supply ean searcely be surpassed in some of their depariments; and
invite to very diverse researches by the illustrations they are caleulated
to afford. It chanced, hawever, that my aitention had been recently
reealled to an old subject of speenlation, relative to the possible
modification of the forms of ancient British erania by some of the
very causes which so materially alter those of many American {ribes;
and this accordingly influenced me in part, in the notes I made of the
collections both at Washington and Philadelphia; and wiil now give
direction to some remarks bearing on the same inquiry.
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Among the most prized erania in the collection of the Academy
of Natural Sciences at Philadelphia is the celebrated Seioto Mound
skull. But though on a former visit, 1 made the ancient mound
crania an object of special study, this most remarkable example of
the series was not then included among them s and I now examined
the original for the first time. The result of this examination was
to satisfy me that the vemarkable form and proportions of that skull
are much more due to artificinl influences than I had been led to
suppose from the views published in the Swithsonian Contributions
to Knowledge.* The vertical view, especially, is very inaccurate.
In the original it presents the peculiar characteristies of what I have
before designated as the truncated form: passing abruptly from a
broad flattened oceiput to iss extreme parictal breadth, and then
tapering with slight lateral swell, until it reaches its least breadth
immediately behind the external angular processes of the frontal bone,
The occiput has been subjected to the flattening process to a much
greater extent than is apparent from the drawings ; but at the same
time it is accompanied by no corresponding affectionof the frontalbone,
such as inevitably results from the procedure of the Chinooks and
other Flathead tribes; among whom the desired eranial deformation
is effected by bandages crossing the forchead aud counsequently
modifying the frontal as much as the parictal and oceipital bones.
On this account, great as is the amount of flattening in this remark-
able skull, it is probably due solely to the undesigned pressure of
the cradle-board acting on a head of markedly brachscephalic pro-
portions and great natural posterior breadth.  The forchead is fully
arched, the glabella prominent, and the whole eharacter of the frontal
bone is essentially different from the Indian type. The sutures are
very much ossified ; and even to some extent obliterated.  So early
as 1857, when discussing Dr. Morton’s theory of one untform eranial
type pervading the whole ancient and modern tribes of North and
South America, with the single exception of the Iisquimaux, I
remarked: T think it extremely probable that further investization
will tend to the conclusion that the vertical or flattened oceiput,
instead of being a tvpical characteristic, pertains entirely to the
class of artificial modifications of the natural cranium familiar to the
Amecrican ethnologist alike iu the disclosures of ancient graves, and
in the customs of widely separated living tribes.t

* Ancient Monwmenls of the Mississippt Valley : pl alvii. and xlviii,
+ Edirburgh Philosoph. Journal, N. 8, vob. vii. p. 24, Canadiun Journal, vol- ii. p. 405.
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This idea received further coufirmation from noticing the almos$
invariable accompaniment of such traces of artificial modifi:ation,
with more or Jess inequality in the two sides of the head. In the
extremely transformed skulls of the Flathead Indians, and of the
Natchez, Pevuvians, and other ancient nations by whom the same
barbarous practice was encouraged, the extent of this deformity is
frequently such as to excite surprise that it could have proved com-
patible with the healthiul exercise of any vital functions. But the
aspeet in whicl it is now purposed to review the snbject of artificial
modifications of the human cranium, in relation to ancient British
slkull-forms, was suggested, in the same paper above referred to, when
pointing ont the mistaken idea adopted by Dr. Morton, that such un-
symmetrical confurmation, or irregularity of form, is peculiar fo
American crania.®¥  ‘The latter remark, I then observed, is too wide a
generalization. 1 have repeatedly noted the like unsymmetrical
characteristics in the brachycephalic crania of Scottish barrows; and
it has occurred to my mind, on more than one occasion, whether
such may not furnish an indieation of some partial compression,
depeundent, it may be, on the mode of nurture in infaney, having
tended, in their case also, if not to produce, to exaggerate the short
longitudinal diameter, which coustitutes one of their most remarkable
characteristics.

The idea thus expressed, in a paper read before the American
Scientific Association at Montreal, as well as at the Dublin meeting
of the British Association in 1837, was the result of observations
made belore leaving Scotland in 1853. Ove section of the Pre-
kistoric Annals uf Scotland is devoted to a discussion as to the
cthnological significance of the eranis of Scottish Tuwuli; and after
its publication { availed mysclf of every favourable opportunity for
adding to the rare materials llustrative of that interesting depart-
ment.  In pursuing such researches my attention was repeatedly
drawn to the unsymmetrical proportions of ancient brachyeephalic
skulis, and to their peculiar froncated form, accompanied, asin the
mound skull of the Sciotc Valiey, by an abrapt flaltening of the
occiput which I soon began to suspect was due to artificial causes.
Sinee thenthe facilities derived fromrepeated examinationsof American
collections have familiarized me, not only with the extreme varieties
of form of which the human head is susceptible under the influence of
artificial compression; but also with the less marked changes undesign-
edly resulting from such seemingly slight causes as the constant

¢ Crania Amevicana, p.115. Lypes of Mankind, p. 44,

Vor. ViII. L
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pressure of ithe Indian cradle-boavd.  The examination and mensure-
rent of several hundred specimens of American crania, as well as of
the living head in representatives of various Indian tribes, havo
also satisfied me not ounly of the . xistence of dolichocephalic and
brachycephalic heads as tribal or national characteristics, but of the
common occurrence of the same exaggerated brachyceplalic form,
accompanicd with the vertical or obliquely flattened occiput, which
had scemed to be characteristic of the crania of the Scottish tumuli.
There arc indeed ethnieal differences apparent, as in the frontal and
malar bones, but so far as the posterior region of the head is
coneerned, both appear to exhibit the same undesigned deformation
resulting from the process of nursing still practised among many
Indian tribes.

The light thus thrown on the habits of the British mother of pre-
historic times, by the skull-forms found in ancient barrows, is replete
with interest, from the suggestions it furnishes of ancient customs
hitherto undreamt of. But it has also another and higher value to
the craniologist, from its thus showing that some, at least, of the pecu-
liar forms hitherto accepted as ethnical distinctions, may be more cor-
rectly traced to causes operating after birth.

The first example of this peculiar cranial conformation which at-
tracted my attention, as possibly traceable to other causes than inheri-
ted characteristics, or natural deviations from the typical skull-form
of an extinct race, occurred on the opening of a stone cist at Juniper
Green, near Edinburgh, on the 17th of May, 1851. Soon after the
publication of the Prehistoric dnnals of Scotland, inwhich the special
characteristics of the crania of the Scottish tumuli were first discussed,
I learned of the accidental discovery of an ancient tomb in a garden
on the Lanark road, a few miles to the north-west of Edinburgh, and
immediately procceded to the spot. The cist occupied a slightly cle-
vated site, distant only a few yards from the road; and as this had
long been under cultivation as a garden, if any mound originally mark-
ed the spot it had disappeared, and no external indication distinguish-
ed it as » place of scpulture. A shallow cist formed of unhewn slabs
of sandstone enclosed a space measuring three feet eleven inches in
length, by two feet one inch in breadth at the head, and one foot cleven
inches at foot. The joints fitted to each other with sufficient regular-
ity to admit of their being closed by a few stone chips inserted at the
junction, after which they appeared to have been carefully cemented
with wet loam or clay. The slab which covered the whole projected



CERTAIN ANCIENT BRITISH SKULL FORMS, 131

over the sides, so as cffectually to protect the sepulehral chamber from
any infiltration of carth.  Itlay in a sandy soil, within little more than
two feet of the surface; but it had probably been covered until a com-
paratively vecent period by a greater depth of carth, as its site was
higher than the surrounding surface, and possibly thus marked
the traces of the nearly levelled tumulus,  Slight as this elevation
was it had proved sufficient to prevent the lodgment of water, and
hence the cist was found perfectly free from damp. Within thisa
male skeleton lay on its left side. The arms appeared to have been
folded over the breast, and the kuees drawn up so as to touch the
elbows. The head had been supported by a flat water-worn stane for
its pillow ; but from this it had fallen to the bottom of the cist, on its
being detached by the decomposition of the fleshly ligatnres; and, as
is common in crania discovered under similar circumstances, it had
completely decayed at the part in contact with the ground. A portion
of the left side is thus wanting ; but with this exception the skull was
not only nearly perfect when found, but the bones are solid and heavy ;
and the whole skeleton appeared to me so well preserved as to have
admitted of articulation. Above the right shoulder, a neat earthen
vase had been placed, probably with food or drink. 1t contained only
a little sand and black dust when recovered, uninjured, from the spot
where it had been deposited by affectionate hands many centuries
before, and is now preserved along with the skull in the Scottish
Museum of Antiquities.

As the peculiar forms »f certain ckulls, such as one described by
Dr. Thurnam, from an Auglo-Saxon cemetery at Stone, in Bucking-
hamshire, * and another from an Indian cemetery at Montreal in
Lower Canads, 1 as well as those of numerous distorted crania, from
the Roman site of Uriconium and other ancient cemeteries, have been
ascribed to posthumous compression: the precise circumstances atten-
dant on the discovery of the Juniper Green cist are important, from
the proof they afford that the body originally deposited within it, had
lain there undisturbed and entirely unaffected by any superincumbent
pressure from the day of its interment. Two, if not three, classes of
skulls have been recovered from early British graves. One with a
predominant longitudinal diameter, in the most marked examples
differs so essentially in its elongated and narrow forchead, and occi-
put from the modern dolichocephalic head, that I wasled to assign it to

* Crania Britannica, Dec. L. p. 38,
1 Edin. Philosoph, Journal, N, S. X VL p. 269,
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aseparate class under the title kumbecephalic.*  Another has the lon-
gitudinal diameter little in excess of the greatest parictal breadth, and
is no less strikingly distinguished from the prevailing modern head,
whether of Celtic or Saxon areas, by its shortuess, than the other is
by its length, when viewed either in profile or vertically. The Auglo

Saxon type of skull appears to be intermediate between those two
forms, with a more symmetrical oval, such as is of common occurrence
in modern English skulls.

If cranial conformation has any ethnical significance, it appears to-
me inconceivable that the two extreme forms above referred to can
both pertain to the same race ; and the circumstances under which the
most characteristic examples of the opposite types have been found,
confirm me in the belief which I advocated when the evidence was
much less conclusive, that the older dolichocephalic or kumbecephalie
skull illustrates the physical characteristics of a race which preceded
the advent of the Celta in Britain, and gradually disappeared before
their aggressions.  As, however, the opposite opinion is maintained by
80 high an authority as Dr. J. Barnard Davis, the comparison of the
following measurements, illustrative of the three types of head, will
best exhibit the amount of deviation in opposite directions from the
intermediate form.  The measurements are taken from those furnish-
ed in the Cranie Britannica, and include the longitudinal diameter,
[frontal, parietal, and occipital b1 2adth, parietal height, and horizon-
tal circumference. No. 1, like the majority of the same class, is de-
rived from a megalithic chambered barrow, and has been selected by
Dr. Davis as a characteristic example of the class to which it belongs;{
though, according to him, that is one of aberrant deviation from the
typical British form, No. 2, obtained from a barrow at Codford, in
Wiltshire, has also been selected by Dr. Davis as one of three typical
British crania. It is of the same type as the Juniper Green skull, and
its strongly marked characteristics are thus defined by him: “Tts.
most interesting peculiarities are its small size, and its decidedly
brachyehepalic conformation. This latter character, which commorly
appertains to the ancient British cranium, and even to that form which
ve regard as tvpical, is seldom met with cxpressed in so marked a
manner.’f No. 3, isa skall from an Anglo-Saxon cemetery near
Litlington, Sussex, one of two of which Dr. Davis remarks: “There iz

* Prehistoric Annals of eotland, p 177.
1 Procecdings of the Acad. Nat. Sciences, Philadelphia, 1837, p. 42
1 Crania Britanica, Dec. ii, pl. 14,
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a gencral indication of good-form in these fine capacious skulls, which
is apparent in every aspect. . . On a review of the whole series
of Anglo-Saxon crania which bave come under our notice, we are led
to conclude that this pleasing oval, rather dolichocephalic form, may
best be deserving the epithet of typical among them.”’*  All the three
examples are male skulls:

P. B {C. B [P T

L. v.) F. B o o.
1. Uley Chambered Barrow Skult ..... 18.1]47]5.7]56. |5.1 ‘21.7
2. Codford Skull...ovvernnes e 1 6.8 ) 4.6)5.7]5.1[4.7 20,
3. Litlington SKull..u.vevereieseenns {7.5]4.7]5.3]4.6]4.9 0.9

Each of the above examples presents the features of the type to
which it belongs with more than usual prominence, so that if the
mean of a large series were taken, the clements of difference between
the three would be less strongly defined. The difterercos are, how-
ever, those on which their separate classification depenls; ard they
thus illustrate the special points on which any erania:_gicsi crrnarison
for cthnological purposes must be based. Of the tirce sicu.ls, the
era and race of one of them (No. 3) are well determined. It is that
of a Saxon, probably of the seventh or eighth century, of the race of
the South Saxons, descended from /Ella and his followers ; and recovered
in a district where the permanency of the same ethnic type is illus-
trated by its predominance among the rural population at the preseat
day. Another of the selected examples, No. 2, is assumed by Dr.
Davis, perhaps on satisfactory grounds, to be an ancient British, <.e.,
Celtic Skull. It is indeed a difficulty, which has still to be satisfac-
torily explained, how it is that if this brachycephalic type be the true
British head-form, no such prevalence of it on modern Celtic areas
is to be found, as in the case of Saxon Sussex connects the race of its
ancient pagan and christian cemeteries, by means of the characteristie
ovoid skull, with the Anglo-Saxon population of the present day.
The historical race and cra with which Dr. Davis appears to connect
the Barrow-builders of Wiltshire, is thus indicated in the Crania
Britannica :—* Region of the Belge, Temp. Ptolemei, A.D. 120.”
The Belgae of that era—then apparently comparatively recent in-
truders, and by some regarded as not Celtic but Germanic—were dis-
placed, if not exterminated; but the modern Britons of Wales are

* Crania Britanica, Dec. iv., pls. 39, 40.
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undoubted descendants of British Celts of Ptolemy’s age. Though
doubtless mingling Saxon and Norman with pure British blood, they
probably preserve the native tyne as little modified by such foreign
admixture as that of its supplanters in the most thoroughly Saxon
or Anglish districts of England, It is therefore a question of some
importance how far the extreme brachyeephalic proportions of the
so-called British type may be traceable to other than inherited cthnical
characteristics ; whether in fact it is not eatircly due to the unde-
signed flattening of the occiput, and lateral expansion of the brain
and skull, consequent on the use of the eradle-hoard.

Meanwhile, turning from this supposed British skull of Roman
times, to the oune derived from Uley chambered barrow, No. 1, the
most ancient of the serics, and assuming their chronological order to
be undisputed, as it appears ta be: we find no geadation from an ab-
breviated to an elongated form, but, on the contrary, an extreme bra-
chycephalic type interposed between the ovoid dolichocephaliec Anglo-
Saxon of the Christian era, and the extreme dolichocephalie, or kumbe-
eephalic one belonging to a period scemingly so remote that Dr.
Thurnam, when noting the recurrence of the san. “ype m another
chambered b row at Littleton Drew, Wiltshire, remarked : ¢ It is not
necessary to admit the existence of any pre-Celtic race, as the skulls
described may be those of Gaclic, as distinguished from Cymrie,
Celts; or the long-headed builders of these long, chambered, stone
barrows, may have been an intrusive people, who entered Britain from
the South-west. Can they have been some ancient Iberian or Ibero-
Pheenician settlers 7%

Among the rarer crania of the Morton collection is one to which a
peculiar interest attaches, and which may possibly have some signifi-
cance in reference to this inquiry.  Its history is thus narrated in Dr.
Henry 8, Paterson’s Memoir of Dr. Morton: During a visit of Mr.
Gliddon to Paris, in 1846, he presented a copy of the Cranie Lgyp-
tiaca to the celebrated oriental scholar, M. Fresuel, and exited his in»
terest in the Jabours of its author.  Upwards of a year after he receiv-
ed at Philadelphia, a box containing a skull, forwarded from Naples,
but without any information relative to it. <1t was handed over to
Morton,” says Dr. Paterson, * who at once perceived its dissimilarity
to any in his possession. 1t was evidently very old, the animal matter
having almost entirely disappeared.  Day after day would Morton

¢ Crania Britannica, Dec. i pl. 24, (1)
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be found absorbed in its contemplation. At last he announced his
eonclusion. Ie had never scen a Pheenician skull, and he had no
idea where this ene came from ; but it was what he conceived a Phee-
nician skull <hould be, and it could be no other.” * 8Six months after-
wards Mr. Gliddon received, along with other letters and papers for-
warded to him from Naples, a slip of' paper, in the handwriting of M.
Fresuel, containing the history of the skull, which had heen discovered
by him during his exploration of an ancient tomb at Malta. Dr.
Meigs vefers to this in kis catalogue of the collection, (No. 1352,) as an
illustration of ¢ the wonderful power of discrimination, the facfus
visus, ‘acquired by Dr. Morton in his long and critical study of cranio-
logy.” Such was my own impression on first reading it ; but T confess
the longer I reflect on i, the more am I puzzled to guess by what
classieal or other data, or process short of absolute intuition, the ideal
type of the Pheenician head could be determined. I suspect, there-
fore, if we had the statemen: in Dr. Morton's own words, it would fall
short of such an absolute craniological induction. The following is
the sole entry made by him in his catalogue: ¢ Ancient Phenician?
1 received this highly interesting relic from M. F. Fresnel, the distin-
guished French archweologist and traveller, with the following memo-
randum, A. D. 1847 :—Crine provenant des caves sépulchrales de
Ben-Djemma, dans Pile de Malte.  Ce crane pavait avoir appartenu 3
un individu de la race qui, dans les temps les plus ancicus, occupait Ia
cOté septentrionale de I Afrique, ct les iles adjacentes.”  The sepul-
chral caves of Ben-Djemma, are a series of galleries with lateral
chambers or catacombs hewn in the face of the cliffs on the south-
west side of the island of Malta. Other traces besides the rock-
hewn tombs indicate the existence ¢f m ancient town there, although
no recora of its name of history swvives. M. Freddérick Lacroix
remarks, in his Malle et 7e Goze, ““ Whoever the iahabitants of this
city may have been, it is manifest from what remains of their works,
that they were not strangers to the procsses of art.  The sepulchral
caves, amounting to a hundred in numba, reccive light by means of
little apertures, some of which are decoraed like a finished doorway.
In others, time and the action of the humid atmospliere, have obli-
terated all traces of such ornament, and let only the weathered rock.

. . The chamhers set apart for sepulture are excavated at
a considerable distance from the entrance, n the inmost recesses of

* Memorr of 8. G. Morion; Types of Mankud, p. xl
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the subterranean galleries. The tombs are of admirable design and
style of art, and the details of their exccution exhibit remarkable
ingenuity and purity of taste. The author of the Foyage pittoresque
de Sictle does not nesitate to declare that they surpass in elegance any
that he has seen exccuted on the same scale. What hond has hewn
out these gloomy recesses in the rock? To that we car give no reply.
The chronicles of Malta are silent on this point. Time has defaced
the vestiges which might otherwise have helped to the solution of the
problem.’*

O.her and very remarkable remains of antiquity abound in Malta
and the neighbouring island of Goza, including the eyclopean ruins
styled La lour des Géants, which have also been assigned by some
writers to a Pheenician or Punic origin, as a temple dedicated to
Astarte; and the Zadarnadur Isrira, a magalithic structure for which
a Pelasgic origin is assumed. But in drawiag any comparison between
the chambered galleries of Ben-Djemma and the megalithic cham-
bered barrows or cairns of the British Idlands, we are at best reason-
ing from the little known to the less known indices of prehistorie
races ; between whom the points in cominon may amount to no more
than those which admit of a companson being drawn between the
Brachycephali of the British Stone-Period, and the corresponding
physical form and rude arts of American gravemounds.

Nevertheless the Ben-Djemma skall in the Mortonian collection is
not improbably what it has been assumed it to be; and it is in many
respects a remarkable one. A d:ep inaentation at the nasal suture
gives the idea of an overhanging forchead, but the superciliary ridges
are not prominent, and the peculiar character of the frontal bone is
most strikingly apparent in the vertical view, where it is seen to retreat
on either side, almost in a straight line from the centre of the glabella
to the external angular proceses of the frontal bone. The contour of
the coronal region is describel by Dr. Meigs as “a long oval, which
recalls to mind the kumbeephalic form of Wilson”+ It it is of
more importance, perhaps, to note that the remarkable skull re-
covered by Dr. Schmerling, from the Engis Cavern, on the left bank
of the Meuse, buricd five flet in a breccia, along with the tooth of a
rhinoceros and other fossil bones, appears to be of the same elongated
dolichocephalic type. Its frontal development is long and narrow;

® Malte ¢t lc Gnze, p.21-
+ Catalozne of Human Crania i te Acadc:ay of Nat. Sciences of Philadelphia, p. 20
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and its greatest velative proportions, in length and breadth, are 77
by 5:25 inches, so that it closely corresponds in those respects to
the most characteristic British kumbeeephalic crania.®

Whatever be the final conclusion of ethnologists, as to the evidence
which led me to adopt that name to indieate the characteristics of
a preceltic British race; the necessity appears to be acknowledged for
some such term to distinguish this form from the ordinary dolichoce-
phalic type. The Ben-Djemma skull isnarrow throughout, with its great,
est breadth a little bekind the coronal suture, {rom whence it narrows
gradually towards front and rear. The lower jaw is large and massive,
but with less of the prognathous development than in the superior
maxillary. The skull is, no doubt, that of a man, and the nose has
been prominent ; but the zygomatic arches are delicate, and the whole
face is long, narrow, and tapering towards the chin.  The parietals
meet at an angle, with a bulging of the sagittal suture, and a slight
but distinctly defined pyramidal form runuing into the frontal bone.
The oceiput is full, round, and projecting a little more on the left side
than the right. The measurements are as follows: —

Longitudinel diameter....... deereetrs e crereneaieiee,s T4
Parietal diameter...ooviiiieiieiieiireeiaiainin, [ 78 |
Frontal diameter ........ooiviennn eeeeierietn et ieaaans . 4.
Vertical diameter..ceeeieceieanenns N Ceverees . 5.3
Intermeatoid arch....... ceeean Ceraraeees eseteaaaeeaas ...12.3
Intermastoid arch ......o.vu... feeeersseierananes veeead18. ()
Intermastoid Hee.ooovuiainnaen ieresrheeraeitaaas veeee 430D
Occipito-frontai arch .vvv.vnn.. R N S ¥- ]
Horizontal -circumference.o.oceen. Ceer seecresietectaaens .20.2

I have been thus particular in describing this interesting skull,
because it furnishes some points of comparison with British kums
becephalic crania, bearing on the inquiry, whether we may mnot
thus recover traces of the Pheenician esplorers of the Cassiterides
in the long-headed builders of the chambered barrows. When
contrasting the wide and nearly virgin area with which Dr. Morton
had to deal, with that embraced in the scheme of the Crania Brii-
annica, I remarked in 1857 :—Compared with such a wide field of
investigation, the little island home of the Saxons may well seem
narrow ground for exploration. But to the ethnologist it is not so,
There, amid the rudest traces of primeval arts, he secks, and
probably not in vagh, for the remains of primitive European allophy-

* Natural History Revicw, vol.i.
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lim. 'There it is not improbable that both Pheenicians and early
Greck navigators have left behind them evidences of their presence,
such as he alone can discriminate.®

Before, however, we can abandon ourselves to the temptationy of
so seductive a theory,—which, after all, fieds only such support
as may be deduced from a certain general analogy of eranial
form; and derives no confirmaiion from the works of art accom-
panying the remains of the long-headed barrow builders ;—it has to
be borne in remembrance that the question is still disputed with
reference to this class of British dolichocephalic erania: are they
examples of an essentially distinet type, prescrving evidence of the
characteristics of a different race, or are they mere exceptional
aberrant deviations from the supposed brachyeephalic Celtic, or
British type ?  Much stress is laid on the fact that the two forms of
skull have oceasionally been recoverced from the same barrow ; from
which it may be inferred that the two races to which I con-
ceive them to have belonged, were for a more or less limited
period contemporancous. More than this I cannot regard as a
legitimate induction from such premises, in relation to crania of
such cxtremely diverse types. But this amounts to little; for
the same is undoubtedly true of the ancient British and the modern
Angl) Saxon race ; and the discovery of Celtic and Saxon skully in a
common barrow or tumulus of the 6th century is no proof that tho
latter race was not preccded by many cenburics in the occupation of
the country, by the Britons, among whom they then mingled as
conquerors and supplanters.

But the clongated skulls of the Uley barrow type arc no rare
and exceptional forms. They have been most frequently found in
tombs of a peculiar character, and of great antiquity Many have
beea recovered in too imperfeet a state to admit of more being
deduced from the fragments than that these conform to the more
perfect cxamples of this peculiar form. Nevertheless the number
already obtained in a sufficiently perfect state to admit of detailed
measurement is remarkable, when their great age, and the circum-
stances of their recovery are fully considered. Of this the following
enumeration will afford satisfactory proof. Quly two perfect crania
from the chambered tumulus of Uley, in Gloucestershire,—of which
the proportions of one are cited above,—have been preserved.  Bub
in the later search of Mr. TFreeman, and Dr. Thurnam, in 1834, the
fragments of cight or nine other skulls were recovered, and of theso

® Canadian Journal, vol. ¥ v, 435,
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the latter remarks: ¢ The fragments are interesting, as proving thaf
the characters observed in the more perfect erania were common to
the individuals interred in this tumulus. Three or four ealvaria are
sufficiently complete to show that in them likewise the length of the
skulls had been great in proportion to the breadth.””* Again in
the megalithic tumulus of Littleton Drew, North Wilts, at least
twenty-six skeletons appear to have been found, from several of
whick imperfect crania were recovered, and of those Dr. Thurnam
remarks: ¢ Light or nine erania were sulliciently perfect for compar-
ison. With one exception, in which a lengthened oval form is not
marked, they are of the dolichocephalic class.”f So ulso the four
nearly perfect skulls from West Kennet are deseribed as ““more or
less of the lengthened oval form, with the occiput expanded and
projecting, and presenting a strong contrast to skulls from the circular
barrows of Wilts and Dorset.”’} To these may be added those of
Stoney Littleton, Somersetshire, first pointed out by Sir R. C.
Hoare; |} and examples from barrows in Derby, Stafford, and York-
shire, deseribed by Mr. Thomas Bateman in his “Ten Years’ Dig-
gings in Celtic and Saxon Grave IIills;” including those from
Bolehill, Longlow, and Ringham Lotw, Derbyshire ; from the galleries
of the tumulus on TFive Wells Hill; and from the Yorkshire barrow
near Ileslerton-on-the-Wolds, Several of the above contained a
number of skulls ; and of the last, in which fifteen human skeletons
lay heaped together, Mr. Bateman remarks : < The crania that have
been preserved are all more or less mutilated ; but about six remain
sufficiently entire to indicate the prevailing conformation to be of the
long or kumbecephalic type of Pr. Wilson.”§ The crania occuring
in graves of this class mentioned by Mr. Bateman alone, execced
fifty in number, of which the majority are either of the clongated
type, or too imperfect to be determined. The others include between
thirty and forty well-determined examples, besides a greater number
in too imperfect a state to supply more than indications of their
correspondence to the same characteristic form. Alongside of some
of these are also found brachycephalic crania ; but in the most ancient
barrows the elongated skull appearsto be the predominant, and in some
cases the sole type; and of the examples found in Scotland, several

® Archeol. Journal, vol. xi. p.313. Crania Britunnica, Dec. 1. pl. 5, (5).
¥ Crania Britannica, Dee. 111 pl. 24, (3).

3 Zbid, Dec. V. plo 50 (1)

| Archaclogia, vol. xix. p. 47.

§ Ten Years® Diggings in Cellic and Saxon Grave Hills. p, 230.
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havo been recovered from peat bogs, or others under circumstances
more definitely marking their great antiquity.

The variations of cranial form are thus, it appears, no gradual transi
tion, or purtinl modification, but an abrupt change from an extreme
dolichocephalic to an extreme brachycephalic type ; which, on the ine
trusion of the new and essentially distinet Anglo-Saxon race, gives
place once more to a dolichocephalic form of medium proportions,
The three forms may be represented, reduced to an abstract ideal of
their essential diversities by means of the following diagram :*—

B

Pig. 1. Fig. 2. Fig. 3.

Leaving, meanwhile, the consideration of the question of distinct
races indicated by such evidence, it will be well to determine first if
such variations of skull-form can be traced to other than a transmitted
cthnical source. The Juniper Green skull, already referred to, pre»
sents in profile, as shown in the full sized view in the Crania Britan-
nica, the square and compact proportions characteristic of British
brachycephalic crania. It also exhibits in the vertical outline, the truns
cated wedge form of the type indicated in Fig. 2, In the most strongly
marked examples of this form, the vertical or flattened occiput is &
prominent feature, accompanied generally with great parietal breadth,
from which it abrubtly narrows at the occiput. The proportions of
this class of crania were already familiar to me before the discovery of
the Juniper Green example ; but it had not before occurred to me to
ascribe any of their features to other tban natural causes. But the
circumstances attending its exhumation gave peculiar interest to what.
ever was characteristic in the skull and its accompanying relics, handled
for the first time as evidences of the race and age of the freshly opened
cist, discovered almost within sight of the Scottish Capital, and yet
pertaining to prehistoric times. The skull was carried home in my

. Owln;; -t_o inaccurate copying on the part of the wood cngraver, the diagrams, especially
£g. 3, do not correspond on opposite sides, as they ought to do.
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hand a distance of several miles, and its truncated outline, and still
more, its flattencd occiput attracted special attention, and gave rise to
conversation with my friend Mr. Robert Chambers, who had accom-
panied me on this explorafory excursion,  With the temptation of a
novel discovery, I was at first disposed to recognise the traces of art in
this abbreviated form, not only as exaggerating the natural character-
istics, but as a possible source of their production. But a comparison
with examples of the true dolichocephalic skull, to which I had already
assigned priority in point of time, sufficed to dispel that illusion,
and to satisfy me—of what the esamination of the corresponding
classes of Peruvian crania has still more strongly confirmed,—that no
artificial modification can entirely efface the distinctions between two
such diverse forms. At a subsequent meeting of the Society of Anti-
quaries of Scotland, 1 accompanied the presentation of the cranium
and urn with an account of the circumstances of their discovery, and
some remarks on the novel features noticeable in the skull. Unfor-
tunately the printing of the Society’s Proceedings, which hLad been
suspended for some time, was not resumed till the following season ;
and no record of this communication was preserved beyond the title.
Another skull in the same collection, found under somewhat similar
circumstances in a cist at Lesmurdie, Banffshire, has the vertical oc-
ciput accompanied by an unusual parietal expanzion and want of height,
guggestive of the idea of a combined coronal and occipital compres-
sion.* A third Scottish skull, procured from one of a group of cists near
Kinaldie, Aberdeenshire, also exhibits the posterior vertical flattening,
But a more striking example than any of those appears in the one
from Codford, South Wiltshire, selected above to illustrate this type.t
Dr. Davis remarks in his deseription of it :—“The zygomatic arches
are short, a character which appertains to the entire calvarium, but
is most concentrated in the parictals, to which the abruptly ascending
portion of the occipital lends its influence. The widest part of the
calvarium is about an inch behind, and as much above the auditory
foramen, and when we view it in front we perceive it gradually to ex-
pand from the outer angular process of the frontal to the point now
indicated.” The cntire paricto-occipital region presents in profile an
abrupt vertical line; but when viewed vertically it tapers considerably
more towards the occiput than is usual in crania of the same class.
The cause of the vertical occiput, as well as the oblique parieto-oc-

® Cranie Britannica, Dec. ii. pl. 16,
¥ 1bid, Dec. i, pl. 24,
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cipital flattening in this class of British Crania, T feel no hesitation in
believing to be traceable to the same kind of rigid cradle-board as is
in constant nse among many of the Indian tribes of Awmerica, and which
produces precisely similar results. Its mode of operation, in effecting
the various tforms of obligne and vertical occiputs, will be considered,
when describing some of the phenomena of compressed Indian crania ;
but another feature of the Juniper Green skull, which is even more
obvious in that from Lesmurdice, in the same collection, is an irregu-
larity amounting to a marked inequality in the developement of the
two sides. This occurs in skulls which have been altered by posthu-
mous compression ; but the recovery of both the examples referred to
from stone cists, precludes the idea of their having been affected by the
latter cause ; and since T was first led to suspect the modifieation of
the occiput, and the exaggeration of the characteristic proportions of
British brachycephalic crania by artificial means, familiarity with
those of the Flathead Indians, as well as other ancient and modern
artificially distorted American crania, has led me to recognise in
them the constant occurrence of the same unsymmetrical inequality
in opposite sides of the head.

But another class of deformations, of a less marked character than
the well-known distortions produced on many American crania, both
by the undesigned action of the cradle-board, and by protracted eom-
pression purposely applied with a view to change the form, merits
the careful attention of craniologists. The normal human head may
be assumed to present a perfect correspondence in its two hemis-
- pheres ; but very slight investigation will suffice to convince the ob-
server that few living cxamples satisfy the requirements of such a
theoretical standard. Not only is inequality in the two sides frequent,
but a perfectly symmetrical head is the exception rather than the rule.
The plastic condition of the cranial bones in infancy, which admits of
all the strange malformations of ancient Macrocephali and modern
Flatheads, alse renders the infant head liable to many undesigned
changes. From minute personal examination I have satisfied myself
of the repeated occurrence of inequality in the two sides of the head,
arising from the mother being able to suckle her child only at one
breast, so that the head was subjected to a slight but constantly re-
newed pressure in the same direction. It is surprising, indeed, to how
great an extent such unsymmetrical irregularity is found to prevail,
when once the attention has been drawn to it. The only example of
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the Greek head possessed by Dr. Morton, was a cast presented to him
by Dr. Retzing, and which, {rom its sclection by the distinguished
Swedish craniologist for such a purpose, might reasonably be assumed
to illustrate the Greek type. It is accordingly deseribed by Dr. J,
Aitken Meigs, in his © Cranial characteristics of the Race of Man,” ag
very much resembling that of Constantine Demetriades, a Greek native
of Corfu, and lang a teacher of the modern Gireek language at Oxford,
as engraved in Dr. Prichard’s Researches. Its cranial characteristics
are thus defined in the Catalogue of the Mortonian Collec-
tion: (No. 1354)) “The ealvarinl region is well devcloped, the
frontal line expausive and prominent, the facial line departs but slight-
Iy from the perpendicular.”  On recently visiting Philadelphia for the
purpose of rencwed examination of its valuable collections, I was sur.
prised to find this head,—instcad of being cither oval or as Blumen-
back describes the example selected by him, sub-globular.—presenting
the truncated form, with extreme bicadth at the parietal protuberan-
ces, and then abruptly passing to & flutten- 1 occiput. Tt measures 6.5
longitudinal diameter; 5.7 parietal diarne:~r; and 19.2 horizontal
circumference. But the most noticeable feature is the great inequality
of the two sides, the right side is less tumid than the left, while it pro-
jeets more to the rear, and the whole is fully ng unsymmetrical as many
Amecrican crania.  'Were it not that this feature appears to have wholly
escaped Dr. Morton’s attention, as he merely enters it in his catalogue
as a “Cast of the skull of a young Greek, Prof. Retzius ;” I should be
tempted to suppose it had been purposely sent to him to illustrate the
phenomena .of unsymmetrical development; and of the influence of
undesigned artificial causes on skull-forms.

Dr. Morton was not unobservant of such indications of the frequent
dissimilarity between oppusite sides of the skull, nor did he entertain
any doubt as to its cause when occurring as the accompaniment
of other artificial changes, though he entirely overlooked its more
general prevalence.  When first noticing the probable origin of the
flattened occiput of certain British skulls, I drew attention to the
fact that he had already recoguised undesigned artificial compres-
sion as one source of abnormal cranial conformation, and he accom-
panied its demonstration with a reference to the predominant unsym-
wetrical form in all such skulls.  “This irregularity,” he added,
““chiefly consists in the greater projection of the occiput to one side
than the other,” and ““is not to be attributed to the intentional appli-
cation of mechanical force’” Such want of uniformity in the two
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gides of the head is much move strongly marked in the Flathead skulls,
which have been subjected to great compression. It is clearly trace-
able to the difficulty of subjecting the living and growing head to a
perfeetly uniform and equable pressure, aud 1o the cerebral mass fore-
ing the skull to expand with it in the direction of least resistance.
Hence the unsymmetrical form accompanying the vertical occiput in
the Lesmurdie and Juniper Green skulls, and, as I conceive also in the
Greek skull of Retzius. o me, at least, the study of the latter skull-
form has tended strongly to confirm the belief that the extreme abbrevi-
ated proportions of many naturally brachycephalic crania are due to
artificial causes, Wherever a very noticable inequality exists between
the two sides of a skull, it may bte ascribed with much probability to
the indirect results of designed or accidental compression in infaney ;
and by its frequent occurrence in any uniform aspect, may, quite as
much as the fattencd occiput, furnish a clue to customs or modes of
nurture among the people to whom it pertains.

Dr. Struthers of Edinbargh has in his collection an interesting ex-
ample of a moderu skull, measuring 7.5 longitudinal diameter, 6.5
parietal diameter, 21.4 horizontal circumference, in which the trun-
cated form is even more strongly marked by the abrupt flattening,
immediately behind the parictal protuberances, accompanied with
inequality in the two sides of the head. It was obtained from a grave
digger in Dundee, who stated it to be that of a middlc aged female
whom he had known during life.  There was nothing particular about
her mental developement.

I have also drawn attention in former papers to the fact that such
peculiar forms and examples of incquality in the developement of the
two sides of the head, arc familiar to hat manufacturers. Occasion-
ally the cye is attracted by very unusnal cranial forms revealed by
baldness; but the hair suffices generally to couceal abnormal irregulari-
ties, some of which, as illustrated by hatters’ shapes, are extremely
odd and fanfastical. My attention was originally dirccted to this
familiar test by a remark of the late Dr. Kombst, that he had never
been able to obtain an English-made hat that would fit his head. 1le
added that be believed such was the general experience of Germans,
owing to the greater length of the English hiead. I subscquently found
the shapes of a Yorkshire hatter to be shorter than some {furnished me
from Dublin ; and I believe that such comparisons of the shapes most
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in demand in different parts of the British Islands, and on the Con-
tinent, will supply important craniological results.

The novel forms thus oceurring in modern heads, though chiefly
traceable, as I believe, to artificial causes, are not the result of design,
But the same is true of the prevalent vertical and obliquely flattened
occiput ot many ancient and modern American crania, as well as of the
British brachycephalic class alrendy described.  Nor are such changes
of the natural form necessavily limited to skulls of short longitudinal
diameter, in which this typical characteristic is exnggerated by the
pressure of the cradle-board in infancy. Now that this source of
modification begins to receive general recognition among craniologists,
its influence is assumed as a probable source of the most diverse aber-
rant forms.  Dr. Thurnam, when referring to two skulls of dJifferent
shapes, recovered from the same group of British barrows, of “a some-
what late though pre-Roman period,” on Roundway 1lill, North Wilt-
shire, thus indicates their contrasting characteristics, and suggests the
probable source of such divergence from the supposed British type :
< The general form of the cranium (pl. 43.) differs greatly from that
from the adjoining barrow, (pl. 42).  That approaches an acroceph-
alic, this a platycephalic form ; that is eminently brachycephalic, this
more nearly of a dolichocephalic character.  As the eye at once de-
tects, the difference is much greater than would be inferred from a
mere comparison of the measurements. The respective peculiarities
of form in the two skulls, may possibly be explained by suppesing
that both have been subject to artificial deformation, though of a dif-
ferent kind,—~the one appearing to have been flattened on the occiput,
the other showing a depression immediately behind the coronal suture,
aver the parietal bones, which seems to indicate that this part of the
skull was subject to some habitual pressure and constriction, perhaps
from the use of a bandage or ligature tightly bound across the head
and tied under the chiu, such as to this day is employed in certain
parts of the west of France, producing that form of distortion named
by Dr. Gosse, the sincipital, or #dte bilobde.”* The influence of the
recognition of this source of change, is indeed very manifest through-
out the fifth Decade of the Orania Britannica. An extrcmely brachy-
cephalic skull of a youth, obtained from a barrow on Ballard Down,
Isle of Purbeck, is described as unsymmetrical, and as affording “ toler-
ably clear evidence that this form, if not always produced, was at least

® Orania Britannica, Dec. v. pl. 43.
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liable to be exaggerated by an artificial flattening of the occiput, such
as is practised by many American and Polnecian tribes.”*  In the
same Decade another skull of the type most dissimilar to this, is de-
scribed and illustrated. It was recovered in fragmehts from the re-
markable chambered barrow at West Kennet, Wiltshire; and
its most characterist  features are thus defined by Dr. Thur-
nam :—*“ It is decidedly dolichocephalic, narrow, and very flat
at the sides, and realizes more nearly than any we have yet
bad to figure the kumbecephalic or boatshaped form described by
Dr. D, Wilson. The frontal region is narrow, moderately arched and
elevated at the vertex, but slopes away on cach side. The parictal
region is long, and marked by a prominent ridge or caring in the line
of the sagittal suture, which is far advanced towards obliteration,
whilst the other sutures are quite as perfect as usual. The occiput is
full and prominent ; the supra-occipital ridges only moderately marked.
There is a deep digastric groove, and a slight paroccipital process on
each side. The external auditory openings are somewhat behind the
middle of the skull, and very much behind a vertical line drawn from
the junction of the coronal and sagittal sutures ”  Its extreme length
and breadth ere 7'7 and 51, and an inequality in the devclopment of
the two sides is obvious in the vertical view. As the brachycephalie
skull recalls ceiéain American and Polynesian forms, so such examples
of \he opposite type suggest the narrow and clongated skulls of the
Australians and Esquimaux : and he thus proceeds :—*¢ The Ballard
Down skull bears marks of artificial flattening of the occiput; thig
calls to mind the artificial lateral flattening of the skull characteristic
of the ancient people called Macrocephali, or long-heads, of whom
Hippocrates tells us, that ¢while the head of the child is still tender,
they fashion it with their hands, and constrain it to assume a length-
encd shape by applying bandages and other suitable contrivances,
whereby the spherical form of the head is destroyed, and it is made
to increase in length.” ‘I'his mode of distortion is called by Dr. Gosse
the tempore-parietal, ov “téte eplatie sur les cotés’ Tt appears to
have been practised by various people, both of the ancient and modern
world, and in Europe as well as the East. The so-called Moors, or
Arabs of North Africa, affected this formn of skull ; and even in modern
times, the women of Belgium and Ilamburgh are both described ag
compressing the heads of their infants into an clongate form. Qur
own observations lead at least to a presumption that this form of arti-

® Crania Lrilannica, Dec. ve pl. 46.
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ficial distortion may have been practised by certain primeval British
tribes, particularly those who buried their distinguished dead in long
chambered tumuli.”

Accordingly Dr. Thurnam draws attention to the obliteration of the
sagittal suture, both in the skull in question, and to a still greater
extent in one fignred by Blumenbach, under the name of * Asiatic
Macrocephali,”® and expresses his belief that this ¢ has been produced
by pressure or manipulations of the sides of the head in infancy, by
which it was sought to favour the development of a lengthened form
of skull; to which, however, there was probably, in the present in-
stance at feast, a natural and inherent tendenecy.” It is perhaps
worthy of note here, that a long narrow head has been observed as
characteristic of certain Berber tribes, the occupants of ancient Punic
sites in North Africa.

1t thus appears that a class of variations of the form of the human
skull, which becomes more comprehensive as attention is directed to
it, is wholly independeut of congenital transmitted characteristics,
Kumbecephalic, acrocephalic, and platycephalic, wnsymmetrical, trun-
cated, or clongated heads, may be so common as apparently to furnish
distinctive cthnical forms, and yet, after all, each may be traceable to
artificial causes, arising from an adherence to certain customs and
usages in the nursery. It isin this direction, I conceive, that the
importance of the truths resulting from the recognition of artificial
causes affecting the forms of British brachycephalic or other erania
chicfly lies. The contents of carly British cists and barrows prove
that the race with which they originated was a rude people, ignorant
for the most part of the very kunowledge of metals, or at best in the
earliest rudimentary stage of metallurgic arts. They werc in fact in
as uneivilized a condition as the rudest forest Indians of America. To
prove, therefore, that like the Red Indian squaw, the British allophy-
lian or Celtic mother forned the cradle for her babe of a flat board, to
which she bound it, for safety and facility of nursing, in the vicissi-
tudes of her nomade life,—though interesting, like every other recov-
ered glimpse of a long-forgotten past,—is not in itself a discovery of
much significance. But it reminds us how essentially man, cven in
the most degraded state.of wandering savage life, differs from all other
animals. The germs of an artificial life are there.  External applis
ances, and the conditions which we designate as domestication in the
lower animals, appear to be inseparable from lum. The most untu-
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tored nomades subject their offspring to many artificial influences,
such as have no analogy among the marvellous instinctive operations
of the lower animals. It is not even unworthy of notice that man is
the only animal to whom a supine position is natural for repose; and
with him more than any other animal, the head when recumbent,
invariably assumes a position which throws the greatest pressure on
the brain-case, and not on the malar or maxillary bones. Without,
therefore, running to the extreme of Dr. Morton, who denied, for the
American continent at least, the existence of any true dolichocephalic
crania, or indecd any essential variation from one assumed typical
form, it becomes an important point for the craniologist to determine,
if possible, to what extent certain characteristic diversities may be
relicd upon as the inherited features of a tribe or race; or whether
they are not the mere result of artificial causes originating in long
perpetuated national customs and nursery usages. If the latter is
indecd the case, then they pertain to the materials of archaological,
rather than of ethnological deduction, and can no longer be employed
as elements of ethnical classification.

Every scheme of the craniologist for systematising ethnical
variations of cranial configuration, and every process of induction
pursued by the ethnologist from such data, proceed on the
assumption that such varieties in the form of cranium are constant
within certain determinate limits, and originate in like natural
causes with the features by which we distinguish one nation from
snother. By like means the comparative anatomist discriminates
between the remains of the Bos primigenius, the Bos lonyifrons, and
other kindred animal remains, frequently found alongside of the human
skeleton, in the barrow: and by a similar crucial comparison the
craniologist aims at classifying the crania of the ancient Briton, Roman,
Saxon, and Scandinaviar, apart from any aid derived from the evidence
of accompanying works of art. But if it be no longer disputable that
the human hoad is liable to modification from external causes, se that
one skull may have been subjected to lateral compression, resulting in
the elongation and narrowing of its form; while another under the
influence of oceipital pressure may exhibit a conscquent abbreviation in
its length, accompanied by parietal expansion ; it becomes indispen-
sable to determine some data whereby to eliminate this perturbing
element before we can ascertain the actual significance of national skull-
forms. If, for example,—as appears to be the case,—the crania from
British graves of Roman times reveal a different form from that of
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the modern Celtic Briton, the cause may be an intermixture of races,
like that which is clearly traccable among the mingled descendants of
Celtic and Scandinavian blood in the north of Scotland ; but it may
also be, in part, or wholly, the mere result of a change of national cus-
toms following naturally on conquest, civilization, and the abandon-
ment of paganism for christianity.

It is in this respect, that the artificial causes tending to alter the
natural conformation of the human head, invite our special study.
They appear at present purely as disturbing elements in the employ-
ment of craniological tests of classification. It is far from improbable,
however, that when fully understood they may greatly extend our
means of classification ; so that when we have traced to such causes
certain changes in form, ia which modern races are known to differ
from their cthnical precursors, we shall be able to turn the present el-
ement of disturbance to account, as an additional confirmation of
truths established by inductive eraniology. Certain it is, however,
whatever value may attach to the systematising of such artificial
forms, that they are of frequent occurrence ; apart altogether from such
configuration as is clearly referrible to the application of mechanical
pressure in infancy with that express object in view; or again, as is no
less obviously the result of posthumous compression. Bat, though
the deforming processes designedly practised among aucient and
modern savage nations lic beyond the direct purpose of the present
inquiry, they are calculated to throw important light on the approsi-
mate results of undesigned compression and arrested development.

Among the Flathead Indian tribes of Oregon and the Columbia
River, where malfermation of the skull is purposely aimed at, the
infant’s head is tightly bound in a fixed position, and maintained
under a continuons pressure for months.  But it is a mistake to sup-
pose that in the ordinary usc of the eradle-board the Indian pappoose
is subject to any such ev*reme restraint.  The objects in view are fa-
cility of nursing and transport, and perfect. safety for the child. But
those being secured it is nurtured with a tenderness of maternal instinet
surpassing that of many savage vations.  The infant is invariably laid
on its back, hut the head rests on a pillow or mat of moss or fraved
bark, and is not further restrained in a fixed position than necessarily
results from the posture in which the body is retained by the handages
securing it in the eradle. This fact T have satisfied myself of from re-
peated observations.  But the consequence necessarily is, that the soft
&nd pliant bones of the infant’s head are subjected to a slight but con-
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stant pressure on the oceiput during the whole protracted period of
nursing, when they are peculiarly sensitive to external influences.
Experiments have shewn that at that period the bones specially affect«
ed by the action of the eradle-board are not only susceptible of chan-
ges, but liable to morbid affections, dependent on the nature of the in-
fant’s {ood. Lehmann supposes the eraniotabes of Elsiisser to be a
form of rachitis which affects the oceipital and parietal bones during
the period of suckling; and Schlossberger ascertained by a series of
analyses of such bones that the 63 per cent- of mineral constituents
found in the normal occipital bones of healthy children during the first
year, diminished to 51 per cent. in the thickened and spongy bone.*
The fluctuations in proportion of the mineral constituents of bones are
considerable, and vary in the different bones, but in the osseons tissue
they may be stated av from 67 to 70 per cent. It i3 obvious, there-
fore, that, unéer the peculiar physiological condition of the cranial
bones during the period of nursing, such constant mechanical action
as the occipital region of the Indian pappoose is subjected to, must be
productive of permanent change.  The child is not removed from the
cradle-board when suckling, and is not therefore liable to any counter-
acting lateral pressure against its mether’s breast.  One effect of such
continuous pressure must be to bring the edges of the bones together,
and thereby to retard, or arrest the growih of the bone in certain dir-
rections. The result of this is apparent in the premature ossification
of the sutures of artificially deformed crania.

At Washington I had an opportunity of minutely examining thirty-
four Flathead skulls brought home by the United States L.} oring
Expedition ; some of them prescuting the most diverse forms of dis-
tortion. In the majority of those the premature ossificaticn of the su-
tures is apparent, and in some they are almost entirely obliterated.—
The same is no less obvions among the corresponding class in the col-
lection of the Academy of Natural Sciences of Philadelphia; and es-
pecially in skulls of the Chinooks, who carry the process of deforma-
tion to the greatest extent. But I have also been struck, not only
with the frequent occurrence of wormian bones in such altered skulls,
but also with the distinct definition of a true supraoccipital bone.

It is marvellous to scc the cxtraordinary amount of distortion to
which the skull and brain may be subjected without seemingly affecting
cither health or intcllect.  The coveted deformity is produced partly

¢ Schlossberger. Arch, f. phys. Heilk.  Lehwmana, Physiol. Chem. Vel. 1L p. 28.
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by actual compression, and partly by the growth of the brain and skull
being thereby limited to certain directions.  Ilales, the Iithnographer
of the Exploring Expedition, after describing the process as practised
among the Chinooks, remarks: «“The appearance of the child when
just released from this continement is truly hideens.  The transverse
diamcter of the head above the ears is nearly twice as great as the
longitudinal, from the forchead to the occiput. The eyes, which are
naturally deep set, become protruding and appear as it squeczed par-
tially out of the head.”™  Mr. Panl Kane in describing to me the
same appearance, as witnessed by him on the Columbia River, com-
pared the cyes to those of a mouse strangled in a trap.  The appear-
ance is little less singular for some time after the child has been freed
from the constricting bandages ; as shown in an engraving from one
of Mr. Kane’s sketches of a Chinook child seen by him at Fort
Astoria.®  In after years the brain as it increases, partially recovers
its shape ; and in some of the deformed adult skulls one suture gapes,
while all the rest are ossified, and occasionally a fracture, or false
suture remains open.  An adult skull of the same extremely deformed
shape, among those brought home by the Exploring Expedition,
BHlustrates the great extent to which the brain may be subjected to
compression and malformation without affecting the intellect. 1t is
that of a Nasqually chief, procured from his canoe bier in Washington
Territory.  (No. 4549.) The internal capacity, and consequent
volume of brain, is 95 cubic inches.  The head is compressed into a
flattened disc, with the forehead receding in a straight line from the
nasal suture to the crov 1 of the head, while the lambdoidal sature is
on the same plane with the foramen magnum. The sutures are
nearly all completely ossified ; and the teeth ground quite flat, as is
common with many of the tribes in the same region, and especially
with the Walla-walla Indians on the Columbia River, who live chiefly
on salimon, dried in the sun, and invariably impregnated with the
sand which abounds in the barren waste they occupy. I assume the
unimpaired intellect of the Nasqually chief from his rank. The
Flathead tribes are in the constant habit of making slaves of the
Roundheaded Indians; but no slave is allowed to flatten or otherwise
modify the form of her child’s head, that being the badge of Flathead
aristocracy. As this has been systematically pursued since ever the

® Ethnography of the U. S. Exploring Expedition, p. 216.
¥+ Prehistoric Man, Vol. 11. p. 320,
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tribes of the Pacific coast were brought under the notice of Euro-
peans, it is obvious that if such superinduced deformity developed any
general tendency to cerebral disease, or materially affccted the intel-
leet, the result would be apparent in the degeneracy or extirpation of
the Flathead tribes. But so far is this from being the case, that they
are described by traders and voyagers, as acute and intelligent. They
are, moreover, an object of dread to neighbouring tribes who retain
the normal form of head ; and they look on them with contempt as
thus bearing the hereditary badge of slaves.

The child born to such strange honours is laid, soon after its birth,
upon the eradle-board, an oblong picee of wood, somtimes slightly hol-
lowed, and with a cross board projecting beyond the head to protect it
from injury. A small pad of leather stuffed with moss or frayed
cedar-bark is placed on the forchead and tightly fastencd on either
side to the board ; and this is rarely loosed until its final removal be-
fore the end of the first year. The skull has then received a form
which is only slightly modified during the subsequent growth of the
brain.  But the very same kind of cradle is in use among all
the Indian tribes. It is indeed varied as to its ornamental ad-
Jjuncts, and non-cssential details; but practically it resolves itself,
in every case, into a straight board to which the infant is bound ; and
as it is retained in a recumbent position, and thus the pressure of
its own weight during the period when, as has been shown, the oeci-
pital and parietal bones are peculiarly soft and compressible, is made
to act constantly in one direction.  This, T assume to have been the
cause of the vertical or otherwise flattened occiput in the ancient British
brachycephalic crania. The same cause must tend to increase the
characteristic shortness in the longitudinal diameter, to produce the
premature ossification of certain sutures, and to shorten the zygoma,
with probably aiso some tendency to make the arch bulge out in its
effort at subsequent tull growth, and so to widen the face.

Dr. J. Barnard Davis has applied the term * parieto-occipital flat-
ness,”” where the results of artificial compression in certain British
skulls extend over the parictals with the upper portion of the occipi-
tal; and he appears to regard this as something essentially distinet from
the vertical oceiput.*  But 1t is a form of common occurrence in
Indian skalls, and is in reality the most inartificial of all the results of
the undesigned pressure of the eradle-board.  This will he understood

® Nat. Uist. Revicw, July, 1862 Athenccum. Sept, 27th, 1862, p. 402,
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by a very simple experiment.  If the observer lie down on the floor,
without a pillow, and then ascertain what part of the back of the
head touches the ground, he will find that it is the portion of the
occiput immediately above the lambdoidal suture, and not the oceipi-
tal bone. When the Indian mother places a sufficiently high pillow
for her infant, the tendency of the constant pressure will be to
produce the vertical occiput; but where, as is more frequently the case,
the board has a mere cover of mmoss or soft leather, then the result
will be just such an oblique parietal flattenning, as is shown on a
British skull from the remarkable tumulus nesr Littleton Drews
Wiltshire. Crania Britannica, Decade III. plate 24.

But there are other sources of modification of the human skull in
infancy, even more common than the cradle-board. More than one
of the predominant head-forms in Normandy and Belgium are now
traced to artificial changes ; and by many apparently trifling and un-
heeded causes, consequent on national customs, nursing usages, or
the caprices of dress and fashion, the form of the head may be modi-
fied in the nursery. The constant laying of the infant to rest on its
side, Lhe pressure in the same dircction in nursing it, along with the
fashion of cap, hat, or wrappage, may all influence the shape of head
among civilized nations, and in certain cases tend as much to exagger-
ate the naturally dolichocephalic skull, as the Indian cradle-board
increases the short diameter of the opposite type. Such artificial cra-
nial forms as that designated by M. Foville, the Téte annulaire, may
have predominated for many centuries throughout certain rural dis-
tricts of France, solely from the unreasoning conformity with which
the rustic nurse adhered to the traditional or prescriptive bandages
to which he ascribes that distortion. All expericnce shows that
such usages are among the least eradicable, and long survive the
shock of revolutions that change dynasties and efface more important
national characteristics.

But now that attention has beer directed to the subject of unde-
signed changes thus effected on the human head, its tull bearings be-
gin to be appreciated ; and there is even, perhaps, a danger that more
may be aseribed to them than is legitimate. Such was undoubtedly
the effect on Dr. Morton’s mind from his familiarity with the results of
artificial deformation on American crania; and were we to follow his ex-
ample, we should be tempted to designate alt the extreme varieties of the
elongated dolichocephalie, acrocephalic, and brachycephalic skulls
of British barrows, as mere modifications of the same ethnical fcrm.
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In his latest recorded opinions, when commenting on some of the ab-
normal forms of Peruvian eranmia, he remarks: <1 aé first found it difli-
cult to conceive that the original rounded skull of the Indian could be
changed into this fantastic form : and was led Lo suppose that the latter
was an arlificial elongation of a head remarkable for its length and
narrowness. I even supposed that the long-headed Peruvians were
a more ancient people than the Inca tribes, and distinguished from
them by their cranial configuration.  In this opinion I was mistaken.
Abundant means of observaticn and comparison have since convinced
me that all these variously-formed heads were originally of the same
shape, which is characteristic of the aboriginal race from Cape Horn
to Canada, and that art alone has caused the diversitics among them.”#
Tho repeated opportunities I have enjoyed of examining the dorton-
ian and other Amcerican collections, have satisfied me of the occur-
rence of both dalichocephalic and brachycephalic erania not only as
tho characteristics of distinet tribes, but also among the contents of
tho same Peruvian eemeteries,—not as examples of extreme latitudes
of form in a common race, but as the results of the admixturo either of
conquering and subject races, or of distinet classes of nobles and serfs,
most generally resulting from the predominance of conquerors.t
Among the Peruvians the elongated cranium pertained to the domi-
nant race; and some of the results of later rescarches in primitive
British cemeteries, and especially the disclosures of the remarkable
class of chambered barrows, scem to point to an analogous condition
of races. That the Uley and West Kennet skulls may have been
laterally compressed, while the Codford barrow and other brachy-
cephalic skulls have been affected in the opposite direction, appears
equally probable. But sueh artificial influences only very partially
aceount; for the great diversity of type; and no such causes, even if
brought to bear in infancy, could possibly convert the one into the
other form.

But as the eranial forms, both of the Old and New World, betray
evidences of modification by such artificial means ; so also we find in an-
cient Africa a diverse form of head, to which art may have contributed,
golely by leaving it more than usually free from all extraneous influ-
ences, Such at least is the cenclusion suggested to my mind from the
examination of a considerable number of Egyptian skulls. Among
familiar relics of domestic usages of the ancient Egyptians is the pil-

® Pliysical dypo of the American Indian. Schooleraft: p. 326.
¢ Prelistoric Man, vol. ii. p. 225.
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low designed for the neck, and not the head, to rest upon.  Such
pillows are found of miniature sizes, indicating that the Egyptian
passed from carliest infancy withont his head being subjected even
to so slight: a pressure as the pillow, while he rested recumbent,
The Egyptinn skull iy long, with great breadth and fulness in tho
posterior region.  In its prominent, rounded paricto-occipital con-
formation, an equally striking contrast is presented to the British
brachycephalic skull with truncated occiput, and to the opposite
extreme characteristic of the primitive dolichocephalie skull ; though
exeeptional examples are not rare.  This characteristic did not escapo
Dr. Morton’s observant cve; and is repeatedly indicated in the
Crania yyptiaca under the designation, “tumid oceiput.” It
also appeared to me after careful examination of the fine collection
formed by him, and now in the Academy of Natural Sciences of
Philadelphia, that the ¥gy ptian crania are generally characterised by
considerable symmetrical uniformity : as was to be anticipated, if
there is any trath in the idea of undesigned artificial compression
and deformation resulting from such simple causes as accompany
the mode of nurture in infaney.

The heads of the Fiji Islanders supply a means of testing the
same cause, operating on a brachyceephalic form of craninm ; as most
of the Islanders of the Tiji group employ a neck pillow nearly
similar to that of the ancient Egyptians, and with the same purpose
in view: that of preserving their claborately dressed hair from
disshevelment. In their case, judging from an example in the collece
tion of the Royal College of Surgeons of London, the occipital region
is broad, aiid presents in profile a uniform, rounded conformation pas-
sing almost imperceptibly into the coronal region. Indeed the broad,
well rounded occiput is considered by the Fijians a great beauty.
The bearing of this, however, in relation to the present argumens
depends on whether or not the Fiji neck-pillow is used in infaney, of
which I am uncertain. The necessity which suggests its use at s
later period, does not then exist; but the prevalent use of any
special form of pillow for adults is likely to lead to its adoption
from the first. In one male Fiji skull brought home by the United
States Exploring Expedition (No. 4581), the occiput exhibits the
characteristic full, rounded form, with a large and well defined
supra-occipital bone. But in another skull in the same collection,
that of Veindovi, Chief of Kantavu, who was taken prisoner by the
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United States ship Peacock, in 1540, and died at New York in
1842, the occiput, though full, is slightly vertical. The occipital
development of the Tiji cranium is the more interesting as we are
now familiar with the fact that an artificially flattened occiput is
of common occurrence among the islanders of the Pacific Ocean.
¢TIn the Malay race,” says Dr. Pickering, “a more marked pecu-
larity, and one very generally observable, is the clevated oceiput,
and its slight projection beyond the line of the neck. The Mongo-
lian traits are heightened artificially in the Chinooks ; but it is less
generally known that a slight pressure is often applicd to the oceiput
by the Polynesians, in conformity with the Malay standard.”*  Dr.
Nott,in describing the skull of a Kanaka of the Sandwich Islands who
died at the Marine Hospital at Mobile, mentions his being struck by
its singular occipital formation ; but this he learned was due to an
artificial flattening which the Tslander had stated to his medical
attendants in the hospital, was habitually practised in his family.¢
According to Dr. Davis, it is traceable to so simple a source as the
Kanaka mother’s habit of supporting the head of her nursling in
the palm of her hand.y Whatever be the cause, the fact is now well
established. The oceipital flattening is clearly defined in at least
three of the Kanaka skulls in the Mortonian Collection ; No. 1300,
a male native of the Sandwich Islands, aged about forty ; No. 1308,
apparently that of a woman, from the same locality ; and in number
695 a girl of Oahu, of probably twelve years of age, which is mark-
edly unsymmetrical, and with the flattening on the left side of the
parietal and occipital bones. The Washington Collection includes
fourteen Kunaka skulls; besides others from various Islands of the
Pacific, among which several examples of the same artificial forma-
tion occur: e.g. No. 4537, a large male skull, distorted and uusym-
metrical ; and No. 1367, (female?) from an ancient cemetery at
Wailuka, Mani, in which the flattened occiput is very obvious.

The traces of purposed deformation of the head among the Island-
ers of the Pacific have un additional interest in their relationto one pos-
sible source of South American population by oceanic migration, sug-
gested by philological and other independent evidence. But for our
present purpose the peculiar value of those modified skulls lies in the
disclosures of influences operating alike undesignedly, and with a
well defined purpose, in producing the very same eranial conforma-

* Pickering’s Races of Man, p. 43,

t Zwupes of Munkind, p. £36.
t Crania Britannica, Dec. I pl. 24, (1)
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tion among races occupying the Dritish Tslands in ages long anterior
to earliest history; and among the savage tribes of America, and the
simple Islanders of the Pacific in the present day. They illustrate,
with even greater foree than the rude implements of dlint and stone
found in early British graves, the exceedingly primitive condition of
the British Islanders of prehistoric times.

ON THE MAGNETIC DISTURBANCES AT TORONTO
DNRING THE YEARS 1856 TO 1862, INCLUSIVE.

BY G. T. KINGSTON, M. A.
DIRECTOR OF THE MAGNETIC OBSBERVATORY

A few years prior to the establishment of the Colonial Megnstic
observatories in 1839-40, the attention of philosophers in Crermany
had been directed to certain magnetic phenomona, consisting sometimes
in abrupt changes of short duration, and sometimes in a long continued
abnormal condition of the magnetic elements, These disturbances as
they are termed, at first attributed to variations in atmospheric tem-
perature and other local causes, were discovered by comparing precon-
certed contemporaneous observations to prevail simultaneously, and
to correspond in direction, and to great extent also in amount, at differ-
ent and distaut parts of Germany. The improbability of local origin
which this synchronism in their occurrence indicated, and the proba-
bility wherewith it suggested some extra terrestrial influence, was
greatly strengthened by the observations at the observatories at To-
ronto, Hobarton, &c., which first brought to light the fact that the
disturbances occurred simmltancously, not only within a small region
in Eurepe, but also at stations widely removed from each other on the
earth’s surface. It was found, however, that the disturbing influence
would frequently affect different elements at two distant stations, or
the same element to a different extent or in an opposite direction.

It was further made known that the disturbances, though in the
ordinary sense irregular, are subject in their frequency and aggregate
amount to definite periodic laws, manifesting a preference, so to
speak, for certain hours of the day and night, and for certain months
in the year.
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The cxistence and general charactar of this periodicity was exhibit-
ced by the approximate methods employed in the carlier volumes of the
colonial observations, but it was by the more accurate system first de-
veloped by General Sabine, 1 the 3rd volume of the Toronto obser~
vations, and since applied by him to the observations of other stations,
that the periodic laws were rendered definite and precise.

In the method referred to, the disturbed values of an element under
discussion, are confined to those which differ from the normal value
of that element proper to the hour by an amount cqual or exceeding
a certain definite limit, suck normal being the average of the values of
the element for that hour, during 2 month or some other suitable
group of consccutive days, excluding all the disturbed values and in-
cluding all others; the magnitude of the disturbance being measured
by the difference between the actual and the normal valuc of the
element.

The disturbance limit for an element, determined on with reference
to the amplitude of its regular periedic variations, is generally dif-
ferent at different stations; but for the sake of inter-comparison must
be constant at the same station.

Of the facts revealed by discussing the disturbances at several stations,
the following are among the most prominent : —

(1,) The frequency and amount of disturbance of the declination,
inclination, and force, have a diurnal and an annual period.

(2,) The disturbances of the eclements without regard to sign, the
disturbances in which the needle is deflected to the east, and those in
which it is deflected to the west of its normal position, as well as the
disturbances which increase, and those which decrease the foree and
inclination, have all distinet and often different periodic laws.

(3,) The periodic variations at different stations, though possessing
the same general characters, exhibit in their epochs of maximum and
minimum, very great diversities.

(4,) In addition to the diurnal and annual periods, the yearly aggre-
gates of disturbance for cach clement and at every station are subject to
a periodic increase and diminution, occupying a cycle of about ten
ye.rs, which corresponds both in itslength and in the epochs of maxi-
mum and minimum, with a periodic variation in the number of groups
of spots on the surface of the sun. The disturbances discussed, and
the results announced by General Sabine, in the 3rd volume of the
Toronto observations, relate to the hourly observations from 1st July,
1843, to 30th June, 1348, It is my purpose in the present commu-
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nicafion to give analogous results for the years 1856 to 1862, inclusive,
par'ly to shew that the diurnal and annual variations of the distur-
bances arc substantially the same in the more recent as in the carlier
series, but chiefly for the purpose of furnishing materials for discover-
ing the precise character of the so-called decennial period.

In the investigations on which the accompanying tables are based,
those disturbances only are included which equal or exceed the limits
employed by General Sabine j namely, for the declination, 5.0 ; Hori.
zontal force, ‘0012 ; Vertical force, ‘00026 ; Total force, 0004 ; Incli-
nation, 1".0.

In the process of collecting the disturbances of the Horizontal foree,
additional security has been aimed at, by employing in most instances
the observations furnished by two, and in a few cases by threc bifilars.
The normal for each bifilar being found in the usual way, the difference
therefrom of the disturbed readings, and expressed in parts of the Hori-
zontal force, were placed in parallel columns. Tn the great majority
of observations where one instrument gave a disturbed reading the other
did so also, but when such was not the case, the blank was filled up
by the difference, whatever it might be, between the observed reading
and the corresponding normal.  The means of the corresponding
entries in the different columns being then taken, those were retained
as disturbances which equalled or excceded *0012.

The disturbances of the horizontal and vertical components of the

force being found, the corresponding abnormal deviation a¢ of the

total force and (A6) of the inclination were calenlated by the formulae
A . -.\2( . og AY
- —~ = cos*f X + sin 26 £

iy AX
AY
—_1 3 - - e e —
At‘)_?sxnﬁﬂgx Y}
Y

AX A
Where -2-and - - represent the contemporancous abnormal devia-

X Y
tions of the horizontal and vertical components of the force, where one

or both of them are disturbed. Of the resulting values of 24 and A6,

those and those only were regarded as disturbances, which equalied
or excecded the limits determined on for these clements, namely, -0004
for the total force, and 1.0 {or the inclination, )

The ratios in tables T, and XL are derived from observations in the
seven years, commencing 1st January, 1856, and endin 3ist Dec,
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1862. Tor the purpose of comparison, the corresponding ra. s for
the series Ist July, 1843, to 30th June, 1848, and derived from the
3rd Toronto volume, have been introduced. The ratios in table I1.
are identical with those in the printed volume, but in table I. the ag-
gregate sumns at the sepavate six observation hours, are expressed in
terms of the average of the same sir aggregate sums, whercas in the
printed volume, the unit employed is the average of the twenty-four
aggregate sums.

In table III. the yearly aggregat. velate in every case to the year
ending 30th June. Ithasbeen thus ar.anged, partly, that the later series
might harmonise better with that of 1844-48, and also for the sake of
including the year ending 30th June, 1854, and a few of the later
months in 1855. The year ending 30th June; 1856, includes for the
declination an approximation to the aggregate value of disturbances in
July, 1855, calculated on the supposition that it bore to the aggregates
in the concluding months of 1855, the same ratio as that founded by
the whole series, 1856 to 1862. Approximate values of the disturban-
ces of the vertical force for July, and of the horizontal force, total
force, and inclination, both for July and Awugust, 1855, have been
similarly found and employed in calculating the aggregates for the
year ending 30th June 1856.

1In table IV., the sums in table III. have been expressed in terms
of the average of the seven yearly sums, terminating 30th June, 1862.
These units of reference are employed to show better the periodic
character of the last seven years; and though not adapted to exhibit
so distinctly the position of the several years, 1844-48, in the decen-
nial period in which the years are included, they render sufficiently
apparent the relative magnitude of the aggregates in the two series.
Columns 2 and 3 give the results of the observations of M. Schwabe on
the solar spots.

On comparing the series 1856-62, in table 1., with that of 1844-48
the general correspondence in the ratio is very apparent, the chief
characteristic difference in the later series being, that the distinctive
features of different parts of the day, as shown in the earlier series, are
gomewhat softened down ; the ratios that are above unity being for the
most part less, and those that are less than unity, being greater in the
ater than the earlier series. In one case only, namely, of the distur-
bances that increase the horizontal force at 8 a. m., do the ratios lie
on opposite sides of unity in the two series; but on referring to table
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VIIL., page 14 of vol. 3rd, Toronto Observations, we find that the
ratios at 9 a, m, and 10 a. m. are 0:'94 and 1'46, so that the discre-~
pancy amounts simply to a transfer of the passage through unity from
about 9 a. m. to S a. m.

Tn table II., giving the anunual distribution of the disturbances,
while there is a general resemblance in the ratios of the two series, the
maxima and minima, in the more recent series, are less distinetly de-
veloped, owing in some measure to the fact that they embrace only
the disturbances at six hours, instead of at each of the twenty four
hours, and are therefore differently affected by the disturbance diur-
nal variation.

Other points of difference in the two series are the vollowing :

(1) In five instances the September maximum is transferred to
October.

(2,) In nearly every case the April maximum occurs in March,
and in the general disturbances of declination, and in those of westerly
disturbance the ratio is less than unity.

(3) In every case there is an abrupt decrease in the Novem-
ber disturbances with a subsequent increase in December.

The generality of these points of difference, as far as they extend,
will be better seen by comparing the meaus of the ratios, for the decli-
nation, horizontal force and vertical force, as given in the following
table.

——— PR . - - - - - - e,

N el
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In the following table is shewn the compawative prevalence of
easterly and westerly disturbances of declination in the different months,
The ratios indicating the preponderance of easterly and westerly dis-
turbanees vcach a maximum in June, a minimum in December, a
second maximum in March, with a secoad minimum in April.

Vou. VIII. N
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i
|

glalsl : 212151313
SISIEIEIE 21515152 58
Sl |a2i<i2i8 8|28l lzla
1844 to 1848 from
24 observations
daily..c...... 1.2911.271.40{1.04!1,29,3,82'1.41/1 961.29/1.21}0.77.0.74
1856 to 18G2 from
6 observations

1.29,1.843.46'1.87

|

The relative amount of easterly and westerly disturbances of Jecli-
nation, and of the disturbances which increase and d:crease the total
force and inclination, are indicated by the following ratios, whereby it
will be noticed, that while the preponderance «f easterly over westerly
disturbances has increased the preponderance in the disturbances which
decrease the force, and in those which incrcase the inclinution, hag
become much less in the later series.

daily ......... 0.850.86,2.35

153 1.2610.54 1.15/0.70

Declination;Tor') I‘o’cc}Vcrl Force, Total Force Inclination
East  {Decreasing Decreasing Dccxmsm«’lncrcasmg

0 to ! to ’ to to
West.  Inereasing. ‘Increasmrr Increasing. |Decreasing.

t

1844 to 1848 from 24

observations daily.y  1.28 6.4 1.4 1.9 5.6
1814 to 1848 from G

observations daily. Q.9 5.4 1.5 1.9
1956 to 1862 from 6

observations daily 1.28 3.5 1.1 1.4 3.5

In table I[TL a. " TV, containing the absolute and relative amount
of disturbance in different vears, it appears that 1836-57 were years
of minimun, and 1860 a year of maximum disturbance. The year
1859 shows a brcach of continuity, its disturbances, excepting those
of declination, amounting to less than those of 1838 and 1860. If
the years commencing Jmmm} Ist are compared, 1859 becumes the
meximum vear, but in this case, the disturbances of 1861, are, in
in several instances, slightly less than in 1860 and 1562, Oue striking
peeuliarity in these tables, consists in the extraordinary armount of dis-
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turbances of all the elements in the year ending 30th June, 1854, The
observations during that year were .aken under rather unfavorable
reumstances. Portions of the building were in the course of recon-
struction, and werkraen with iron tools were much about the premises,
but as I have been informed that great care was always taken to ascer-
tain that no iron was left in dangerous proxmity to the instruments
during the observations, I eannot ascribe wholly to this cause, the
anomalous character of the results. It will be seen, that of the three
instrumentally independent elements, the vertical force was most affects
ed, the aggregate in this'year of expected minimum actuully exceeding
that of 1818, the epoch of maximum.

One clue towards the solution of this difficulty may be sought from
an examination of the relative magnitudes of the annual mean ranges
of the regular diurnal variations of declination, which, according to past
experience, correspond very generally with the annual aggregates of
disturbunce. Taking the amplitudes or ranges, as the angle between
the mean positions of the needle. at 8 a. m. and 2 p. m., we have

R | N
Yeags. \ISH;lSt 31846 184% 'L%S 1853-1,!806‘1%57‘1808‘! 1859 i! ISGM 1861 {186"
! { ! A !
1
i

® Amplitudes of duxrm) . !
variation of Declination.|7 }" 'mls.co s.m‘s.(;s

1

mwi 9.03 ’s oogx 509 69‘!11 soll 24 }11.92!10.65

It will be here noticed, that although the range in 1853-54 is larger
than those of 1844, 45, *46, *47, '56, ’57, the preponderance is not
such as to warrant any decided inference in explanation of the anomaly
in question. It is possible that the disturbance period, which, during
the few years that have been examined, has approximately coincided
with the decennial period in the appearance of solar spots, may, in
addition to the cause thus suggested, be due to some other variable
and less powerful influence, the length of whose period may be nearly
equal io or nearly a multiple of ten years.  Should such an influence
exist, the approximate but not accurate superposition of the maxima of
the two periods in some cycles, and their interference and antagonism,
in others, together with perhaps local causes, would account both for
the general correspondence and the occasional anomalies.

* The effects of disturbances are not eliminated -om the amplitude drom 184S to 1850. To

render them comparable with those of the subsequent year ther should be cach increased
oy about 0713,
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TABLE L
Ratios of the aggregate values of the Magnetic Disturbances al cach of the six
obgervation hours, derived from 2 series of years to the average nggregate

value of the six hours.

6 8 2 4 10 12
/O TR B VO T S R VR I YR IR S YR N O T
Decuinatioy :
1844 Total ....... eeveses) 103 11,251 0.30 1 0.5 1 1.5 ) 1.32
10 Fasterly .. ooennn. 0.50 } 6.29 {0,231 0.35{ 2.671 1.96
1848 Westerly ...o.ovnne. 1.53 1 2.17T{0.55 { 0.67 ] 0.38 ] 0.%70
1856 Total. iveeenenanoae 1212 11,07 ) 0.47 { 0.45 | 1.46 | 1.48
to Easterly cooviennnnn . 0.56 ] 0.3510.42 {0.33{ 2.40{ 1.93
1862 Westerly coooovnann. 1.81 } 1.97 ;1 0.51 | 0.5 { 0.29 { 0.83
Horizoxtan Forcg:
1844 Total. ... .. ..., veeof 1,09 1 1.21 1 0.69 | 0.63 ; 1.07 | 1.31
to Increasing o.oveviees) 0.33 § 0.30 | 2.08 | 2.26 | 0.63 | 9.39
1843 Decreasing oonvnn... 1.2211.35]0.43 ) 0.33 ] 1.15 ) 1.48
1856 Total....oooeiiies o) 1202 1 1.08 1 0.%9 § 0.80 ] 1.05 ; 1.26
1o Increasing .......... 0.44 1 1.02 1 1.53 | 1.75 ] 0.64 ] 0.62
1862 ¢ Decreasing ..., ....j 1,19 1 1,20 ' 0.57 | 0.53 ] 1.17 | 1.44
Verricat Force:
1844 Total...... ceesins .. 1.20 1 0.80 , 0.7 ) 1.03{0.84] 1.38
to Increasing co..... oo ] 0027 1 0.41 { 1.60 ] 2,30 0.91 | 0.51
1848 ( Decreasing.......... 1.86 §{1.06 {90.16 { 0.14 1 0.79 | 1.99
1856 Total .. ..cvevevan. 1017 10.83]10.87 1 1.0 0.88¢ 1.23
to Increasing covvvnnnn. 0.52 | .54 | 1.46 { 1.75 1 .93 { 0.75
1862 ¢ Decreasing...a.ve. . 1.79 {1 1.12 1 0.31 1 0.30 : 0.72 | 1.69
TotaL Force: '
1844 ¢ Totaliioiee ooennnns 1.31 Lo.83]0.62 | 0.0310.701 1.52
10 Increasing .......... 0.26 0.34 11.65 | 2.56 ° 0.%5 | 0.44
1848  Decreasing ......... 1.87 | 1.09 | 0.07 | 0.07 , 0.82 2,09
1856 Total.covevivenannns 1.28 ; 0.81 | 0.%71 0.98; 0.7 1 1 36
to Increasing .... ... <+ 0.33 : 0.40 } 164§ 2.17 | 0.86 | 0.60
1562 ¢ Decreasing....oe..e. 1.96 ; 1.210 § 0.15 | 0.13 § 0.4 1 1.90
3
INCLINATION ;
1644 !
10 Total..... [N ... 0.5 ( 1.1210.89 [ 0.73;: 1.22{ 1.13
1848 i '
1856 Total....... cereesedt 0.93 | 1.06 { 0.86 | 0.87 t 1.13 | 1.15
to ¢ Increasing 201.0310.93 ) 0.7 11,24 | 1.26
1662 ¢ Decreasing ..... eoee] 060§ 1.15 l 1.32 3 1.39 ‘ 0.%6 | 0.78
I 1
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TABLE 1L

Ratiog of the aggregate vaines of the Magnetic Disturbances in the different
Months, derived from a series of years to the average aggregate value of

all months.

s { i ;;' Dol s i
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TIC DISTURBANCES AT TORONTO.
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SCIENTIFIC AND LITERARY NOTES.

OLASSIFICATION OF THE SALINE SPRINGS OF CANADA—BY T. STERRY HUNT, F.R.S.

[The following extract, introductory to a very elaborate review of our mineral
springs and river waters, is taken {rom the revised Report on the Geology of
Canada, now passing through the press.]

Tho mincral waters of Canada may for convenicnce be arranged in six
classes, according to thelr chemical composition. In the first three classes,
chlorids predominate; in the fourth, carbonates; and in the fifth and sixth,
gulphuric acid and sulphates.  The waters of the first, second, and <ixth classes
arc neutral ; those of the third and fourth are alkaline; and those of the fifth
aro acid.

The first class includes saline wa‘zes containing c¢hlorid of sodium, with
large portions of chlorids of calcium and maguesium, sometimes with sulphates.
Tho carbonates of lime and magnesia are cither present only in very smail quan-
tities, or are altogether wanting.  These waters are generally very bitter to the
taste, and always contain portions of bromids and jodids., Examples,—St.
Catherines, Ancaster, Whitby, Hallowell.

The second class includes a large number of saline waters which differ from
the first in containing, besides the chlorids of sodium, calcium, and magnesium,
considerable portions of bicarbonates of lime and magnesia, the latier carbonato
generally predominating.  Small quantities of oxid of iron, and of baryta and
strontia, are frequently present. These waters generally contain much smaller
quantities of earthy chlorids than the first class, and are therefore less bitter,
and more pleasant o the taste. Examples,—Plantagenct, St. Léon, St. Genevidve.

The third class includes those saline waters which contain, besides chlorid of
godium, a portion of carbonate of soda, with bicarbonates of lime and mag
nesin.  Small amounts of baryta, strontia, and of boracic and phosphoric acids,
are often present in these waters; and bromids and iodids are very rarely want-
ing. Examples,—Caledonia, Varennes, Fitzroy.

The waters of the fourth class differ from the last in confaining but a small
proportion of chiorid of sodium, while the carbonate of sodn predominates,
Theso waters generally contain @ much smaller amount of solid matters than
those of the previous classes, and have not a very marked taste until evaporated
to a small volume, when they are found to be strongly alkaline. Examples,—
Ohambly, St. Ours.

The fifth class includes acid waters which are remarkable for containing a
large proportion of frec sulphuric acid, with sulphates of lime, magnesia, pro-
toxide of iron, and alumina. These springs, which are few in number, and
characterized by their acid styptic taste, generally contain some sulphuretted
hydrogen., Examples,—Tuscarora and Niagara.

In the sixth class may be included some ncutral saline waters, in which the
gulphates of lime, magnesia, and the alkalies predominate; chlorids being pre-
gent only in small amounts. To this class belongs s mineral water from
Hamilton, and apother from Charlotteville.
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CANADIAN INSTITUTE.

ANNUAL REPORT OF THE COUNCIL FOR THE YEAR 18¢2-63.

Tar Couneil of the Canadian Tostitute have the honor to present the following
Reronr of the proceedings of the Society for the past year:

They regret to have to announce a slight falling off in the list of members,
arising chiefly from the unusually small number of names that have been added
during the year. In the year 1860, twenty-seven new members were elected ; in
1861, thirty-seven; in 1862, twelve. The loss, from various causes, has been
twenty-nine, so that the decrease amounts to seventeen,

The present state of the membership is a3 follows:
Members at commencement of Session, 1861-62...0000 vuvue., 464
New members elected, Session 1861-62 cvvtvverirerrenenanas. 11
By the Council during recess—1861-62...c.0cienvaeiiieiiian, 1

Totalesivoeresennnn.. 476

Deduct—Dentls . cvererirervirecssrioareonrecesacosscase B
Withdrawn ...eoeveeveennn PO 13
Left the Provinee .. vvvoeeiieneesnieeseiineeaiea 10— 29

Total 30th November, 1862......0... 447

Composed of Honorary Members... ...eenieiiiniiiaia., . 4
Life Members ovvvvvieeieieiinninarneninenaes. 84
Corresponding Members ..........oo..t. [P 3

Junior Members covevierierraaiiioreacrraceians 7
Members ..vieeevesrceeracinscecossensenassnss 396

Total..vvovivnnnnnnns, 447

COMMUNICATIONS.
The following list of Papers, read at the Ordinary Meetings beld during the
Session, will be found to contain many communieations of value, and some of
general interest :

tra DEceMBER, 1861,
Prof, D. Wilson, LL.D., * On indications of an Asiatic Origin for the American
Race”
P. Freeland, Esq., “ Exhibited and Described Wenham’s New Binocular Micro-
scope.”
147 DecevBER, 1861,
Prof H. Croft, D.C.L., “ Exhibited and Described Griffine’s Gas Furnace.”
Rev, Prof Hincks, F.L.S, &e, “On a curious variety of Maize from Oregon,
with Remarks on some diseased specimens of Maize.”
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21sr DrcexBEr, 1861.
Prof. H. Croft, D.C.L., “ A communication upon an old Chemical Joke.”
Prof, E, J. Chapman, “On the peculiar conditions of occurrenco of certain
Canadian Minerals, llustrated by a series of specimens.”
1871 JaNvary, 1862,
Hon. J. H. Hagarty,read * The Annual Address.”
Prof. H. Y. Hind, M.A,, F.G.S., “ A communication embodying Observations
made during his Expedition to the Labrador Coast last sumwer.”
25Ti1 JANUARY, 1862.
Rev. Prof. E. Hateb, B.A., “ The Thysical Theory of Heracleitus.”

IsT ~EBRUARY, 1862,
Prof. D. Wilson, L'L.D., “ Ou apparent traces of Works of Art in the American
Drift.”
T. C. Kcefer, Esq., C.E, ¢ On Ice Phenomena.”

Stu FepRrUARY, 1862.

Prof. H. Croft,D.C.L., * Oa Toxicology illustrating the application of Chemical
Seience in elucidating questions relative to Poisoning Cases in Jurisprudeace.”

Rev. Prof. Hincks, F.L.S., &e., “Note on a Canadian Specimen of the Sula
Bassana (Solan Goose or Gannet).”

22xp Fepruary, 1869,
Beverley R. Morris, M.D., # On the Habits of some Water Birds.”
Prof. G. T, Kiogston, M.A., “ The Meteorological Report for 1861.”
1st Marcy, 1862,

Rev. Prof. E. Hateh, B.A., “ A Sketch of the Pre-Soeratic Philosophers.”

James Bovell, Esq., “ Some vecent theories of Cell Developement, with Miero-
scopical Ilustrations.”

8t Mancr, 1862,

Rev. Prof. G. P. Young, M.A., “Remarks on an argument of Dr. Whewell
sgainst the claim of the Parmenides to be considered a genuine dislogue of
Plato.”

Prof. D. Wilson, LL.D,, “On the aim of Shakspeare in his Historical Drames,
ag illustrated in his King John.”

15t Marcm, 1862,

Prof. H. Croft, D.C.L.,, “On tbe supposed exislence of Benzole in Canadian
Petroleum.”

Prof, E. J. Chapman, “ A communicution relative to the occurrence of the
phenomena of Mock Suns as observed by Mr. Clifford Thomson, P.L,S,, near the
mouth of the Muskoka River, in November last.”

22xp March, 1862.

Prof. E. J. Chapman, “ Remarks on some recent announcements and discoveties
in Natural Science.”

U. Ogden, M.D., “ On an atmospheric cause of Disease.”
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20t MarcH, 1862,
Rev. Prof. G. P. Young, M.A,, “Note on a passage in the Eutbyphro of Plato.”

st Arnit, 1862,
Rev. Prof. E. Hatch, B.A., “ On the relation of the Volscian language to others
of the Italian Family.”
Prof. D. Wilson, LL.D,, “ On the influence of Medieval Art on the subsequent
forms of Literature.”
3rD May, 1862,
Lieut. Ormsby, R.A., “ On Modern English Guns.”

Rev. Prof. E. Hateh, B.A., “ On the light which is thrown by the lalest resuits
of the Scicnee of Language upon the Early History of Mankind.”

The last two papers were originaily communieated to the Iustitute at the Con-
versazione, which was held at the Music Hall ou the 24th of April. The Council
believe that, in most respects, the labors of those who superintended the arrange-
ments, and the liberality of those who furnished them with objects of interest
for exhibition, were guccessful in making the meeting a pleasant and instructive
gathering to the members of the Institute and their friends; but, to their great
regret, it was found, when it was too late to change the place of meeting, that the
partially filled hall is not at all suited for public epeaking, and the result was
that the gentlemen who had kindly consented to read papers could be heard only
by a very few persons. In order to meet a generally expressed wish of the
members, the Council appointed an Extra-ordinary Meeting on the third of May,
when the authors of two of these papers were good enough to give the Institute
another opportunity of hearing their valuable communications,

With regard to the papers generally, the Council regret that so small a pumber
of the members of the Institute are to be found in the list of contributors. During
the past Session twenty-seven papers have been read, but the number of writers
has been only fifteen; and even these numbers do not show the amount of work
which has been thrown upon one or two members, The Council would again urge
upon the members in general the necessity of inereased exertion in this respect,
in order that the meetings of the Society way continue to maintain the high
character which they have hitherto held.

The Council have to regret the loss of the valuable services of Prof. Chapman
a8 General Editor of the Journal. They trust, however, that under the manage-
ment of Prof. Cherriman it will continue to hold the high reputation which it has
already secured. The thanks of the Institute are also due to Prof. Hincks for
discharging the duties of Editor ,during the summer, in the absence of Prof,
Cherriman in England.

REPORT OF THE EDITING COMMITTEE,

The Seventl: Annual Volume of the New Series of the CavapraNy JourwNaL is
now completed, and the Editing Committee submit to the Council of the Iastitute
their annual Report.
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They have continued their labours on the same general planas during preceding
years, and they hope the result will not be found unsatisfactory. Thoy wish the
Journal to be as far a4 possible supplied with materials by papers read at the
meetings of the Institcte, and they gladly publish as many of these as are at all
suited to their purpose. They have bad oceasion to regret that during the last
Session the proportion was so great of eommunieations which, although highly
interesting to the raembers present, were not designed by their authors for pub-
lication, and were either not committed to writing or not placed at the disposal
of the Committee.

They are aware that such communications may be, in some cases, useful and
acceptable ; but they venture to hope that in general those who contribute to the
instruction and entertainment of the members will consider those who are absent
as well as thoge who are able to be present, and will place their papers in the
hands of the Committee. They would also again express their carnest desire
that a greater nnmber of the members of the Institute would manifest their
interest in its prosperity by occasional communications on the subjects connected
with Literature, Science, the fine or ' he useful Arts, which engnge their attention.

The change in the general editorship during the year, occasioned by Professor
Chapman’s resignation, owing to his visit to Europe, wag only designed as a
temporary provision, Professor Hincks having only undertaken the duty in
the expectation of being relieved at the close of the year.

Professor Cherriman has, in the mean time, been appointed to the office, and
will commence his duties with the January number of the Journal.

The cost of the Journal for the past year, including printing and engravings,

has amounted to $1249.
WILLIAM HINCKS,

General Editor,

TREASURER'S REPORT.
The following is the Report of the Treasurer:

Statement of the Canadian Institute Qeneral Account, for the Year 18612~
Sfrom 1st December, 1861 to 30tk November, 1862.
Dr. £ s d.
Cash balance from last year ....coeveivnaeeinoenees 472 19 113
* received from Members ,..eveveonneeieneen.. 187 T 4

“ “ for Journals....cveeeevecnnceccnnnns 47 10 0
- “ for Interest on Loans...cevveieeees.. 101 9
“ “ Parliamentary Graunt for 1862......... 250 0 O

due by Members....... Ceeceeresteanaas ceee. 42213 8
“ dueforOldJournal ....ciiiiinniiiiicaenes. 28 5 O
“ due for New Journal +v.vcvevevevnrveniecee.. 06216 8

1563 2 8}
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Chr. £ 8 d
Cash paid on account of the Journal : 1861, £72 143,

1862, £247 8a. 63d. . iiiiiiianns vesseriaess 820 2 6}

Cash paid for Library and Museum. . ... P L I S
« paid on account of Sundries...e.ieeiaeereen.. 25218 1§

“ due on account of Journal ... .l casctaens 65 0 0

“  due on account of Sundries cveiivieiaiiieees 34 47

“ due on account of Library ..veivvenraaiieae 2116 11
Estimated Balanee o ovevereveneees 172 6 73

— 1563 2 8§

The Treasurcr in account with the Canadian Institute, for the Yaar 1861-62,—
Jfrom Yst December, 1861, to 30th November, 1862.

Dz. £ s d
Cash Balance last year.,cooeiovn.nn. cereseeriaess 472 19 114
¢ Secutities..cevinen. s e e RN L1500 0 O
“« Interest received on Securities....... veesesses 10110 0
“ received from Members.....o.oeian. veeeesee 18T T 4
“ « on account of Journalssold...o..vvo0e 4710 0
«  Parliamentary Grant, 1862...........ocven, .. 250 0 O
—_— 2659 7 8
Ce.

COash paid on nceount of the Jourpal: 1861, £72 14s.;
1862, £247 8. Bidiiuiaiiiiieieiiieiiiiieen 820 2 64

Cash paid on account of Library and buseum........ 96 13 6
“ paid on aceount of Sundriea.......oo0niio.. 252 18 14
Becurities «.vvveiieiiiieiiiii it e .. 1500 0 O
Balanee ...oenn.n D 1: 1 I £ I |

—— 2559 7 3
Statement of the Building Fund,

Balange fromlast year. oo iviiiiieraeiaiia i 2035 11 ¢
Received Interest on Loaus «covvvivsvsveasnsaeee. 10110 0
Subscriptions (uncollected). .ooveiivieieiiiiiiien.. B34 16 0

2074 18 9

D. Crawrorp, Treasurer.

Compared Vouchers with Cash Book, the Seveuritics for Investments ex-
bibited. Balance in the hands of the Trewsurer, £3u9 135s. 1d.
Samver B. Haraay,

G. H. Wizsox, % Auditora.
10th December, 1862,

In conclusion, the Council think that on the whole they may congratulate the
Institute on the results of the past Session. They could wish, indeed, to have
bad to amounce an increase rather than a dimiuuden of numbers; but there
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geems no reagon to feur that this diminution arises from any (oss of the publie
favour, or that it will not be made up by larger accessions in the future. The
pumbers of a Society which has passed its early period of rapid growth must be
expected to be linble to some umount of fluctuation; and the real prosperity of
the Institute depends not so much upon its numerical stiength as upon the con-
tinued interest taken by its members in its proceedings and publications.

APPENDIX.

DONATIONS OF BOOKS, MAPS, &o, SINCE LAST ANNUAL REPORT.

Marked thus * not bound, or pamphlets.

From toe Hox. G. W. Avray, M.L.C.
Gould's Trochilidm. Parts 21, 22,23, 24, and 25...c.0 vevrvveiiinnanees 5%
Frox THE SECRETARY FOR INDIA.

Magnetical and Meteorological Observations made at the Government Ob-

servatory, Bombay, year 1859 ....eiieviiiiiinieneniiiisiiiisanes 3
Frox J. Dyres CauprBerL, Esq.

The early Poems of Mr. Tennyson, privately printed. 1862 .............. 1%

Doomsday Book, Cornwall.  Photozincographed by Her Majesty’s command,
at the Ordnance Survey Office, Southampton, 1861........0000000000 ¥

Frox ToE SUPERINTENDENT OF EpucaTioN, Lower CaNapa.

Journal de Pinstruction Publique Cinquieme. Vol. 1861. Journal of
Education, Lower Canada, for the year 1861, Both bound in one vol.
Cloth ......v0evenn ceraen P

Frov New York Stare Lisrary.
Catalogue of the Library. 1861. General Library First Supplement. T,

Titles; 11 Index of Subjeets. .. vveiviiiniiiinnieiniennn. RN |
General Index to the Documents relative to the Colonial History of the State
of New York. Prepared by E. B. O'Callaghan, M.D........... ceeses 1

Per SmitHsoNIaN InstituTioN, WASHINGTON,
Verbandluroger des Zoologiseh-botanishen Vereins in Wien, Band IIT. Jahr,

1858, vieveverivonannaniranenns eesenan e b e na et e 1*
do. do. Band 1V. Jahr, 1854.......... 1*
do. do. « V. ¢ 1835.....000... 1*
do. do. « VI, “ 1856..... R A
do do. “ VII, Jabrgang,1857......... . I*
do. do. “ VI “ 1858..... veees 1%
do. do. «  IX. A 1859.....00v.. 1*

do. do, « X “ 1860.....00... 1%
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TFroyx Tae Sxirnsomiax InstiTuTioN, WaASHINGTON.
The Smithsonian Miscellancous Collections, Vols. 1,2, 3, and 4. 8vo.....
Apnual Report of the Board of Regents of the Smithsonian Institution, for 1361,
Results of Meteorological Observations made under the direction of the
United States Patent Office, and the Smithsonian Institution, from the
year 1854-59, inclusive. Vol I, 4to vouveinineniniiniininnieanas

Frox toE Georocrcal Survey or Inpia,
Memoirs of the Geologiczl Survey of India. Vol IIL, Part 1...evuvuvass
Annual Report of the Geological Survey of India, Fifth Year. 1860-61...

FroM Unristornsn WaLto¥, Esq., Loxpox.
Memorial of William Law, Jacob Bohme, Dio A. Frether, “J. G. Gichtel,

Francis Lee, aod other Theosophers, Printed for private circulation,
London, 1854 +.cveveeriaannnn [

An Introduction to Theosophy ; or, the “Mystery of Christ,” that is, of Deity,
Nature, and Creature, Col, 1., 15-20. Vol. I, ecomplete in itself. London:
John Kendrik, 27 Ludgate Street covevereieieiiinaiannian,

csevenee

FroM THE PaoviNcial GOvERNMENT oF CaNADA:
Statutes of Canada.

R N

Feox tne Usiversity oF McGiin CLiLeGE, MoNTREAL.

The University Calendar and Exawmination Papers. 1862, Corrected to
June, 1862, c0suiiaiecearaininiaiens

Frow J. Dyres Camrperr, Esq.

Leaves from the Back Woods. Montreal: John Lovell. 1861. By Mrs
Walker, Sarmiteese . uveieiaierervanionrsseiereesueioraanenrssons

Froy H. G. Boux, Esq., Loxpoy, Exgraxnv,
Aristotle’s History of Animale, in fen books. Translated by Richard Cress-
well, M'A., St, John's Colleze, Oxford..erevsiveeeernieniiiiirenens
The Roman History of A. Marcellinus, daring the reigns of the Emperors
Constantine, Julian, Jovianas, Valentinian, and Valens. Transiated
by C. D. Yovge, B.A., London. 1862 ........

cetresstacessrrareone

Frox toe Maxcaester Literary axp Pmrosormican Socriery.

Memoirs of the Society, 1st Series. Vol IV, PartII...c.iuianainiiiaes
o ¢ € Veeerrnn
“ ond Series, ¢ IIL Part XIV. . ooiiiiianinen
“ 3rd ¢ L OO AN
Proceedings of the Society. Vol. II. Session 1860-61, and 1561-62......
Rules b Ceerecrecareenas

.. .o . sssesescsesenne

Daltons\"ewSyctemof Chemistry. Vol. I Part.l

Vol. II Part 1, with aypendix. ... ..
Dalton’s Meteorology, 2ud Edition. 18‘24.......... cve ae erserseseens
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Frox Da. Oupuady, SvreriNTENDENT OF THE GEOLOGICAL Survey or Ixp1a.
1

Memoits ol the Gaclogical Survey o India.  Palwontologia. India.......

Fron Proressor Jayus Iacy, Arpasy.
Report on the Geological Survey of the State of Wisconsin, Vol I James

Halland J. D. Whitney. coevereeneneniinniinans Cieaaenann P .
Report of the Superintendent of the Geological Survey, exhibiting the Pro.
gress of the Work, January 1, 1861 «veees ittt iiiiniiinernannnas

Froy T SoCIETY.

Proceedings of the Society of Antiquaries of Scotlaud, Vol. IIL, Parts 1,
RAFITS i SO eereeneanans reiiaen teeeseiantoanaanis
Procecdings of the Royal Physical Society of Edinburgh, 1851-5,1855-6 ...

DONATIONS OF PAMPHLETS, SHEETS, &o.

Frox tHE Rovar UNIVERSITY OF CHRISTIANIA.

Karlmagnus Saga ok Kappa Hans. TFortacllinger om Keiser Karl Magnus
og Hans Jaevinger. J. Norsk Bearbeidelse, fra det Trettende Aahug-
dlede udgivet af T.R. Unger. II......ooiiioiiiiill, ceesrene

Oversight af Norges Echinodermer, ved Dr. Michael Savs, Pxoft vcd Christi-
anias Universitet. Med 16 Lithographerede Plancher. 1861 ...... .

Forbandlinger i Videnskabs-Selskabet T. Christiania, aar 18¢.. Med Litho-
grapherede Plader. 1860............. Ceenereaiiaae Ceeieerereaa

Om Siphenodentalium Vitreum en ny Slagt og art af Deutalidernes I milie
af Dr. Jichael Sars, Profr. vid Christianias Universitet. Med 8 Litho-

grapb-rede Plancher. 1861............... ettt teeeetaeaaataaaan
Om Kometbanernes Indbyrdes Beliggenhed af 11 Moho, Med thh(mmph-

erede Plader. 1861 . et iiiiiiiiiiriinanana Ceereeeenans vee
Om Nordmoendenes Landbusholding 1 Oldtiden af Fr. Chr. Schiibeler. 1S60.
Generalberetuing fra Gustad Sindssygeasyl sor aaret 1860..... ceserreaves
Om Cislers Borkring af C. M. Guldberg, 1861 .......... (..... PR .

Samling af Tuitkjellige Love, Resolutioner, Cirevlaerer M. V. Vedror cmle
kongerigit norges Handel og Skib~fart, vedgi. et till brug for de forencde
Rigers Consular efter Foranstaltning af Departementet for det Indie, &e

Beretning om det konrelige Skelskab for Norges del dets Tisstand og Virks-

ombed 1 aavet 1860, Med Bilage . ...l
Beretning om Bodsfaengstets Vitksotabed i aaret 1800, .oooevinionil ..
Det Kongehige Norske Frederks Uni rsitets Stificlese Framstillet T anled-
ning af dets HNalvhandredaar-fest af M, ¥, Mourad ... o... . e

Frox Jouns Patersox, ¥, Toroxto.
Swan Markin,.  Ordinances respecting Swans, o the River Witham, iv Lin-
colnshire, from 1824, ..o nn i iaiiiiiiiiiniiiane et irereranaa

1%

S»

1*



ANNGAL T.EPORT JF THE COUNCIL. 177

FroM SILLIMAN'S JOURNAL.
Profzasor Hall's rejoinder to the Criticisms of this Jourral on his ¢ Contri-
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