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PROCEEDINGS

AT THE

ANNUAL GENERAL MEETING,

16th FEBRUAEY, 1866.

Award of the Wollaston Medal.

The Reports of the Council and Committees having been read, the

President, William John Hamilton, Esq., F.R.S., delivered the

Wollaston Medal to Sir Charles Lyell, addressing him as follows :

—

Sir Charles Lyell,—I need hardly say that it is with verj- great

satisfaction that I find it has fallen to my lot to be the means
of placing in your hands this WoUaston Medal, which the Council

have unanimously awarded to you in recognition of the highly

important services you have rendered to the study of Geology by
your various original works, and for the masterly and philosophical

manner in which you have treated the subject, both in developing

the principles and in expounding the elements on which the science

of Geology is founded.

More than five-and-thirty years have now elapsed since you pub-
lished the first edition of the ' Principles of Geology,' in which you
attempted to explain the former changes of the earth's surface by
reference to causes now in operation, and by giving a full and de-

tailed view of the modem changes of the earth and its inhabitants.

During this period you have published no less than nine editions of

this work. In 1838 you published the first edition of tlie ' Ele-

ments of Geology,' -consisting of an expansion of the 4th Book of

the ' Principles of Geology,' and containing a description of the monu-
ments of ancient changes, Geology in the strictest sense, namely, a de-

tailed account of the successive formations of the earth's crust and
their imbedded fossils from the oldest crystalline rocks to the beds
of the Post-tertiary epoch. Of these ' Elements' you published the

sixth edition last year, and I need not here repeat what I stated on
a former occasion respecting the vast amount of additional informa-
tion it contains as compared with former editions. Indeed, con-
sidering the rapid progress of geological study and the close atten-

tion you have always paid to every new discovery in aU quarters of

the globe, it could not well be other\\'ise. It is impossible to calcu-
late the effect produced by these numerous publications ; but it is.
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interesting to record the fact that I have read on more than one

occasion that a perusal of Lyell's ' Elements ' has been the first means

of calling the attention of persons previously unacquainted with the

subject to the study of this branch of science and to the eager in-

vestigation of the geological features of the country where they

resided.

I must also take this opportunity of alluding to the great services

you have rendered to the study of Tertiary Geology in helping to

clear away the uncertainty which prevailed before 1830 respecting

the true chronological sequence of those fossiliferous beds which in

England, Fratice, and Italy overlie the chalk formation, and in many
of which a greater or less number of species are found identical

with recent or Uving forms. With the assistance of M. Deshayes

you prepared comparative lists of the fossil shells found in the

different Tertiary fonnations, and of the identical living species, and
you ascertained that in proportion to their greater antiquity they

invariably contained a smaller percentage of living forms. On this

you foimded that peculiar classification with which your name must
ever be associated. The terms Eocene, Miocene, Pliocene, and Post-

pliocene will alwaj's remain as a memorial of the services you
have rendered to geological science. And although subsequent disco-

veries have shown that the lines of demarcation between these

groups cannot be so sharply drawn as was at first supposed, and
that the breaks previously believed to exist have been filled up by
newly discovered groups of strata, it must not be forgotten that

j'ou always anticipated that such would be the case ; you never ad-

mitted the doctrine maintained by some geologists that these breaks,

both in the Tertiary and in the older formations, were the marks of real

interruptions and catastrophes breaking the regular series of events

in the geological historj' of the crust of the .earth and of its inha-

bitants. The nomenclature which you introduced has been of im-
mense service in enabling us to arrange and coordinate the different

groups of Tertiary deposits which occur in so many localities of the

European area as well as in other portions of the earth's surface.

Allow me once more to express the sincere pleasure and satisfac-

tion I experience in placing this Medal in your hands.

Sir Chaeles Lyell, on receiving the Medal, replied as follows :

—

The list of British and foreign geologists who have received the

Wollaston Medal during the last thirty years has been honoured
by so many distinguished names that I cannot but feel highly gra-

tified that the Council has thought mine worthy of being added to

the number. I acknowledge with sincere thanks the flattering

terms in which you have spoken of my scientific labours and writings,

and I only trust that you have not greatly overrated their value. I

can at least assure j'ou that as I grow older I become more and
more conscious of my inability to keep pace with the ever-increasing

rate at which geology is expanding, together -with the numerous
sciences which are so intimately connected with it.
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AaV.IED of THE WOLLASTON DONATION-FTJND.

The President then addressed Mr. H. Woodward, as follows :

—

Mr. Woodward,—I have much pleasure in handing to you the

balance of the proceeds of the WoUaston Eund, which the CouncU
have awarded to you with the view of assisting you in your resear-

ches on the fossil Crustacea. The evidences of industry and zeal

which you have already shown in this field of palaeontological re-

search, both in the man}' interesting communications which you
have made to this Society and in your other publications, lead us to

expect still more important results from your continued investiga-

tions. It is this division of labour which tends finally to perfection.

And whUe Mr. Davidson has taken the fossil Brachiopoda under his

special charge. Dr. Wright the Echinoderms, and Mr. Salter has done
the same with the Trilobites, we gladly leave the remaining Crustacea

in your hands, in the confident hope that you will treat them with the

same success, and work out their natural affinities and geological limi-

tations with the same credit to yourself and benefit to science, which
they have already manifested in their respective fields of operation.

Wliile assuring you of my own entire satisfaction at this award, I

will only add the expression of my sincere wishes for your future

prosperity and success.

Mr. Woodward replied as foUows :

—

Mr. President,—In returning thanks to you and to the Council

for the honour conferred upon me, I cannot but recall the names of

the many able and distinguished geologists who in former years have
received the WoUaston Fund, and feel sure it is owing more to your
friendly consideration than to my own desert that I am thus

favoured.

Palaeontologists have never had greater opportunities for work
than at the present time, when so many fresh districts are being

explored, yielding new series of organisms dissimilar from, but re-

lated to, the living forms around us.

We younger naturalists and geologists have an immense advantage
over our predecessors, for we enjoy the results of their labours, and
find that they have made the way light and the path smooth beneath
our feet. New fossils, however, turn up continually, and must be
described ; and better examples of old ones, furnishing fresh ma-
terial for comparison, need to be examined.

With the encouragement which you have been pleased to bestow,

I hope to add some useful material to the ancient history of the

Crustacea, which it is my pleasant task to investigate.
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I now proceed, in accordance with the practice hitherto obsen-ed

by my predecessors, and before entering on those observations re-

specting the recent progress of geological investigation which it is

my duty to lay before you, to read the Obituary Notices of some of

those Fellows of the Society whom we have lost during the past

year.

Mr, Henkt Christy was the second son of the late Mr. WUliam
Mnier Christy, of Woodbines, Kingston-upon-Thames, and was born

on the 2Gth of July, 1^10. His early life was devoted to business,

and he succeeded his father as a Dii-ector of the London Joint-Stock

Bank. A taste for antiquarian researches led him, however, at an

early period to undertake many extensive journeys and expeditions

with the view of studj-ing the antiquarian remains of various dis-

tricts, and the primitive habits and customs of the more remote

tribes of the human race.

In 1850 he accompanied Mr. Edward Tylor to Mexico. The result

of their travels was published bj' Mr. Tylor in 1861 in a work called

'Anahuac' He subsequently visited the United States, Canada,

and British Columbia, picking up information wherever he could

find it Respecting the habits of the wilder tribes and the earher in-

habitants. Subsequently he visited the East, Algeria, and the

north of Africa, Spain, Italy, France, and the Scandinavian king-

dom.
It was at a later period, however, that he turned his atten-

tion to that branch of his antiquarian jjursuits which brought him
into close relationship with this Society, of which he became a Mem-
ber in 1858. Carrying back his researches into the antiquity of

man's presence ou the earth, he was brought into close contact

with the relics of the last period of geological history, when Mam-
malia, now extinct, appear to have lived during the Postgla-

cial period as the cotemporaneous inhabitants in caves and forests

of the first tribes of the human race which dwelt in Western
Europe.

The discoveries of Abbe^-ille and of Amiens which had been so

ably worked out by Mr. Prestwich, induced Mr. Christy to enter

upon a new field of inquiry ; and, in conjunction with his friend M.
Lartet, he turned his attention to the caves in the south of France,

to which several French geologists had recently been devoting their

time and thoughts, and were endeavoimng to unravel the mys-
tery which at first attached to the discovery of undoubted human
implements, and the works of human hands, in close juxta-position

with the remains of extinct Mammalia.
Mr. Christy's exertions were chiefly directed to the examination,

with his friend M. Lartet, of the numerous caves which are to be

found along the banks of the Yezcre in the Department of the Dor-
dogne. The enormous collection of materials obtained from these
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caves, consisting of flint instruments of an entirely different character

from those of Amiens and Abbeville, of bones of Reindeer, Bos, and

other animals, would appear incredible to those who had not wit-

nessed the actual discovery and the immense stores collected on the

spot. They have been distributed, with the greatest liberality, by

Mr. Christy and M. Lartet to the various public museums and pi'i-

vate collections in Eiu'ope.

In the spring of last year Mr. Christy proceeded, with other Mem-
bers of the Geological Society, to visit some interesting caves of the

same character as those in the Dordogne, which had been recently

discovered in Belgium, near Dinant on the Mouse ; and it was
whilst proceeding thence to Switzerland, with M. and Madame
Lartet, that he was attacked by inflammation of the lungs, which
carried him off in a few days. He died on the 4th of May, at La Pa-
lisse, Allier, at the age of 54. He will be long regretted by all who
knew him for his social qualities no less than for his scientific

attainments.

Sir John William Lttbhock, the son of Sir John W. Lubbock, was
born on the 26th March, 1803. He was educated at Eton and at Tri-

nity College, Cambridge, where he took his degree in 1825. He was a

fii-st-rate mathematician, and for many years was devoted to the pur-

suit of science, particularly that of astronomy, in connexion mth
which he investigated many questions respecting the action of the

tides, the theory of the moon and the perturbation of the planets, and
the determination of the distance of a comet from the earth, and the

elements of its orbit. He was Treasurer to the Royal Society from
1830 to 1835, and again from 1838 to 1845, and was for many years

Vice-Chancellor of the University of London. In 1834 the Royal
Society awarded him one of their Roj-al Medals for his paper " On the

Tides," and in 1848 the Astronomical Society gave him a testimonial

for his " Researches on the Theory of Perturbation." In 1836 he de-

livered the Bakerian Lecture " On the Tides at the Port of London."
He was elected a Fellow of this Society in 1848. He contributed

many papers on scientific subjects to most of the learned Societies in

England, which were published in the Philosophical Transactions,

the Memoirs of the Royal Astronomical Society, the Philosophical

Magazine, the Transactions of the Cambridge Philosophical Society,

and the Reports of the British Association.

In addition to these communications he published several import-

ant works on astronomical and mathematical subjects between the

years 1830 and 1840, including ' A Treatise on Probability ' and an
'Elementarj- Treatiseonthe computation of Eclipsesand Occultations,'

in 1835 ;
' Remarks on the Classification of the different branches of

Human Knowledge,' in 1838 ; an ' Elementary Treatise on the

Tides,' in 1839 ; and ' On the Heat of Vapour,' and on ' Astronomical
Refraction,' in 1840. In this year he succeeded to the Baronetcy
on the death of his father, and from this period appears to have
withdrawn himself somewhat from the active pursuit of scientific in-

vestigations. That they wei-e not altogether given up is proved by
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the fact that he became a Fellow of this Society in 1848, in which
year he also communicated to the Society an interesting paper
" On change of CHmate resulting from a change in the Earth's Axis

of Eotation." This paper, which derives additional interest from

the discussions which have been recently carried on, was fuUy dis-

cussed by Sir H. Delabeche in his Anniversary Address of the

same year *. Sir John Lubbock died at High Elm, Farnboro', Kent,

on the 20th of June, 1865, at the age of 62.

Mr. Nicholas Wood was born in 1795. Having from an early

age directed his attention to mining engineering, he became one of

the most distinguished colliery-viewers in the north of England.

This did not prevent his pursuing many branches of scientific inves-

tigation, amongst the most important of which was the encourage-

ment he gave from a very early date to the introduction of the rail-

way system. He it was who first wrote upon the subject, and
showed how the tramways which had been used for local purposes

might be made available for more general travelling. Under his

auspices the Stephensons became famous and the locomotive engine

was perfected, and he will ever hold high rank wherever the science

of the nineteenth centurj^ in the development of which he took so

great a share, is known.
In 1831 he read before the Natural History Society of Newcastle-

on-TjTie a paper " On the Geology of Northumberland and Cumber-
land," illustrated by a map and numerous sections, exhibiting the

true coal-fields, the MUlstone-grit, and Mountain-limestone districts.

He also pointed out the effect of a remarkable dyke in dislocating

or throwing dovm a portion of the Newcastle coal-field so as to ren-

der it available for mining in a district where, in the ordinary range

of the strata, no coal would otherwise have been found. The value

of these illustrations was great in a practical point of view, and the

merit of such researches was enhanced by the comparative infancy

of the science.

In 1844 Mr, "Wood proposed at a meeting at Newcastle the regis-

tration of mining operations, the importance of which, in a geological

no less than a commercial point of view, can hardly be exaggerated.

In founding the Northern Institute of Mining Engineers at Newcastle

in September 1852, Mr. Wood delivered an address which comprises a

review of many of the most important subjects connected with prac-

tical coal-winning. He was eminently practical in his views, and

it is worthy of special notice that in this address he placed geologj-

in a prominent position. He said that the study of Geology and all

its concomitant branches of science—Mineralogy, Chemistry, Me-
chanical Pliilosophy, Pneumatics, and Mechanics—are all subjects

which might usefully and profitably occupy the time and attention

of all the members of the Institution, and of the meetings of the

Institution collectively. He also added suggestions for the collec-

tion of plans and records as a means of cultivating and extending

geological science.

* Sie Quart. Jouni. (tooI. Soc. vol. \ . pp. 4 and Ixxxiv.
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In November 1855 he advocated the formation of a mining school,

in which naturallj- his attention was chiefly absorbed by the local

attractions of the jS^orth of England Coal-fields. At the same time he
recorded his due acknowledgment of the efforts made to establish

an Office of Mining Records in London, which, first taken up by Sir

Henry Delabeche, and subsequently promoted by Sir R. Murchison,
was then ripening into what it has since become—a valuable school

of mining science.

In 1855 he gave an excellent account of the sinking for coal

through the ]\i agnesian Limestone, accompanied by detailed sections.

In 1863, together with Mr. Boj'd, he prepared a geological paper ou
the Wash or Drift in the county of Durham, tracing the denudation
over a great extent of country. He was elected a Fellow of thi*

Society in 1843, and was also a Fellow of the Royal Society. He
died on the 19th December 1865, in his 71st year.

Mr. LovELL Reeve, the son of Mr. Thomas Reeve, of Ludgate.
Hill, was born April 19, 1814. After distinguishing himself at

school by his proficiency in Greek and Latin, he was at the age of

13 bound apprentice to a grocer on Ludgate HiU, where the acci-

dental arrival of a sailor with a handkerchief of shells, of which
he became the purchaser, led to his becoming an ardent student of

natural history. From this small beginning his collection gradually

increased, and in this he was assisted and encouraged by forming an
acquaintance with a Mr. Walker, a compositor, also a zealous cou-
chologist, as well as with Dr. Gray of the British Museum. In
1833 he attended the third meeting of the British At-sociation at

Cambridge, and in the Natural-History Section he was appointed
Couchologist to a general exploring-exi)edition into the fens between
Cambridge and Ely.

When his seven years of apprenticeship were over he proceeded to

Paris, where he made his first contribution to the literature of Con-
chology, in the form of a paper '• On the Classification of the Mol-
lusca." This was read at a meeting of the xicademy of Sciences. On
his return to London he devoted himself with increased earnest-

ness to his favourite study, and in a short time produced his ' Con-
chologia Systematica,' in two 4to volumes, illustrated by 300
plates of shells, published by Messrs. Longman in 1840-41. But
the cost of publishing this expensive woi'k exhausted his funds, even
to the sacrifice of his share in his deceased father's property.

About this time the fortunate and almost accidental purchase of a

valuable collection of shells at Rotterdam, made with great care at

the Moluccas by the Dutch Governor, General von Ryder, enabled
Mr. Reeve to return to his favourite occupation. By these and other

means he was soon enabled to undertake the publication of an illus-

trated work on the species of sbeUs, entitled ' Conchologia Iconica,'

the value of which has been recognized by every palaeontologist who
is aware of the importance of accurate delineation of living species

for the pui'pose of comparison with specimens of extinct foi-ms. It

was a fortunate moment when Mr. Lovell Reeve undertook this
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work. Mr. Hugh Cuming had just returned home from his long ex-

pedition round the world, bringing Avith him vast stores of Molhisca

collected during his years of wandering ; many of these were alto-

gether new to science, and the publication of them was looked for-

ward to with the greatest interest both by paltrontologists and con-

chologists. This great work has been continued with almost unin-

terrupted regularity since 1843 down to the present time.

In ISoO Mr. Lovell Reeve published a useful elementary work
entitled ' Elements of Conohology, an introduction to the Natural

Histoiy of Shells and of the Animals which form them.' He siib-

sequently became, on his removal to Henrietta .Street, Covent Garden,

the publisher of many other works on natural history, and was
afterwards the proprietor of the ' Literaiy Gazette,' which he edited

with great ability from 1850 to 18o(>. He l>ecame a Fellow of this

Society in 1853, and regularly presented to our Library the succes-

sive MonogT-aphs of the ' Conchologia Iconica.' His last, and by some
considered his best, work, on the ' Land and Freshwater Mollusks of

the British Isles,' was published in 1863. It contains much useful

information " on the geographical distribution in other parts of the

world of the species indigenous to this countn,-, and on the relation

which this distribution bears to climate, soil, and other local circum-

stances." He was a man of a most amiable disposition, and bore

with exemplaiT patience for eighteen months the acute .suiferings

caused by a most painful illness. He died on the 18th of November,
1865.

Dr. S. P. Woodward, the son of Mr. Samuel Woodward of

Norwich, was born September 17th, 1821. By his death the

Society has experienced a very serious loss. His sound knowledge
and assistance, both as a naturalist and a palaeontologist, were always

at the ser-v-ice of the Society or of its Fellows. From his earliest

infancy his constitution was weak and delicate, and he showed his in-

cUnation for the study of natural history by beginning to form a
collection of insects before he was eight years old ; and when he had
scarcely attained the age of ten years be assisted in publishing an ac-

count of the Trichiosoma hicorum in Loudon's ' Magazine of Natural

History,' with an engi-aAing of the insec-t in all its stages. In the

following year he began the study of land and freshwater shells,

and commenced the formation of his father's collection. To these

pursuits he soon added the study of botany, after which entomology
was given up, and he became a constant and zealous cultivator of

botany and malacology, which were never relinquished.

In 1838 he came to London to complete his education at the

London University, and soon obtained an appointment in the

Library of the British Museum. In 1839 he succeeded Mr. Searles

Wood, whose health had compelled him to resign, as Sub-Curator in

the museum of this society, under Mr. Lonsdale. From this time

he added palteontology to his other studies, and laboiu-ed assiduously

in the arrangement of our collections and the improvement of the

museum until 1845, when he was appointed Professor of Botany
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and Natural Historj% including Geology, at the Royal Agricultural
College at Cirencester.

He was one of the founders of the Cotteswold Naturalists' Field

Club, and in 1848 was appointed First-class Assistant in the Depart-
ment of Geology and Mineralogy in the British Museum. He sub-
sequently received the appointment of Examiner for the Council of
Military Education, as well as Examiner in Geology to the Uni-
versity of Loudon. He was a constant contributor to various
scientific and literary periodicals, and the pages of our own journal
contain many valuable productions from his pen. In 1854 he
communicated to this society a highly interesting paper " On the
Structure and Affinities of the Hij)puritidae," in which many of the
peculiar characters of these remarkable fossils were for the first time
clearly brought together. With regard to the fossils to which they
may be said to bear the closest resemblance, Mr. Woodward showed,
while repudiating the doctrine of transmutation, that it might be
assumed that the Cretaceous Hippurites are connected with the
Oolitic Dicerata and Tertiary Chanun. After describing the struc-

ture of the Hippurites and other allied genera, of which numerous
woodcuts and plates of engravings serve as illustrations, he proceeds

to give their affinities. He points out the successive opinions of various

pateontologists, from Parkinson and others, who considered them
as Orthocemtites, to the time when Prof. Quenstedt placed them in a
more natural position, between the Chamacece and the Cardiadce,

The fact of their being bivalves had akeady been satisftictorily

established.

In 1856 he gave us a description of a new Orthocents from China,
one specimen of which measured 29 inches in length. They, how-
ever, occurred only as longitudinal sections in thin plates of lime-
stone, artificially worked down for some artistic or domestic purpose,
and brought from some pla-e distant 200 miles from Shaughae.
Enough, however, of the shell remained to enable Mr. Woodward to

describe its structure and to ascertain the series of changes which it

had undergone.

In 1860 he assisted Capt. Spratt in naming the recent shells

fi'om Bessarabia, as well as the fossil shells from the lower fresh-

water deposits of Bessarabia, lists of which are published in our
journal of that year.

He also contributed several pa])ers to the ' Pi'oceedings of the

Zoological Society,' to the • Intellectual Observer,' and to the
' Annals of Natural History.' The article on Volcanos in the
' Encyclopaedia Britannica' was written by him ; and for many
years he prepared Reports on the Proceedings of the Geological Sec-
tion of the British Association.

But, perhaps, tlie most important and valuable work which he
contributed to science is the ' Manual of Recent and Fossil Shells,'

published 1851 to 1856. It is an excellent text-book, and full of

original matter. The Supplement, containing a detailed account of

the geographical distribution of living MoUusca, as well as of the

distribution in time of the fossil species, is deserving of the highest

c2
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commendation. He abo assisted Prof. Owen in the preparation of

that portion of his ' Palseontologj- ' which comprises the Invertebrata.

His health had been gradually declining for the last few years,

and he died at Heme Bay, July 11th, 1865.

Mr, George Egberts was bom at KiddeiTuinster, and for upwards

of five years held the office of Clerk to this Society, of which he

became a Fellow in 1864. He was the author of numerous papei's

both on geological and other interesting subjects. These he com-

municated to the Geological Society, the ' Geological Magazine,' and

other periodicals ; many of them showed great talent and boldness in

taking up original views. He died at Kidderminster, 20th December,

1865.

We have also to deplore the loss of other Members of the Society,

amongst whom I may mention the names of Samuel Cartwright,

Col. Sampson. Thomas Young, J. 11. Macdonnell, F. W. Simms,

W. B. Mitchell, and T. Hutton.

Amongst the Foreign Members whom we have lost I must men-
tion the name of Dr. Christian Pander, who was born at Pdga

on the - th July, 1794. He was the son of a wealthy banker.

His education was commenced in the Gymnasium of his native

town. In 1812 he entered the University of Dorpat to study

medicine, but left in 1814, in order, like so many of his countrymen,

to complete his education at Berlin and Gdttingen. With his gi-eat

love for natural history he became so engrossed in the study of the

preliminary sciences that he never reached the point of practical

medicine. He devoted himself to original investigations, and esta-

blished a chemical laboratory in his own house. In 3 816 he went
to Wiirzburg, and there began his remarkable investigations respect-

ing the development of the chick in the egg, which led the way
to a long series of microscopical investigations respecting the

general course of the development of animal bodies. Professors

Dollinger and D'Alton were his collaborateurs in this great work. On
its completion he undertook, with Prof. D'Alton, a long journey

through France, Spain, Holland, and Engiand, principally with

the view of visiting the great anatomical museums of Europe, but

also for the pui-pose of collecting marine animals on the sea coast.

On his return home Pander was attached as naturalist to the Em-
bassy sent to Bokhara in 1820 under the direction of Baron Meye]]-

dorff. In 1822 he was attached to the Imperial Academy of

Sciences of St. Petersburg, and in 1823 he became a regular

member of it in the zoological branch. \Miile employed in sys-

tematically arranging the objects of the zoological collection, he
undertook the examination of the geological formations in the neigh-

bourhood oi St. Petersburg, as well as their fossil remains. He
thus became, by his work entitled ' Contributions to the Geognosy

of the Eussian Empire' (1831), the founder of our knowledge of

those formations, now called Silurian, to which Strangways and
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Eichwald had first called the attention of geologists. In 1827 he

resigned his appointment and withdrew to his paternal property

of Zarnikau in Livonia. But even here he could not resist the

attractions of natural history. The sandy soil of Livonia contains

numerous remains of the scales and teeth of animals of a very early

period, of which the determination was most difficult. Pander col-

lected great quantities of these teeth and other fragments, and was
the first to recognize that they must have belonged to lost species of

cartilaginous fishes. Eut the difiiculties of the position in which he

was placed, in a district where the pubUcation of his plates was
almost imijossible, and where his onlj^ object was the satisfaction of

his own scientific inclinations, led to his being anticipated by Sir R.

Murchison in making known the character of this Devonian forma-

tion with its cartilaginous fishes.

In 1842 he was appointed to the School of Mines and settled in

St. Petersburg, whence he carried out several geological ex-

peditions in Livonia, Esthonia, Central Russia, and in the Ural, the

chief object of which was to study the pala^ontological character of

the older formations, and to select the best spots for establishing

experimental works for coal after fixing the geological horiison

of the coal-beds of Russia. We are also indebted to Pander for

the imjJortant and practical explanations respecting the beds and

contents of the Ural coal-field. He died on the ]^j^^
September, 1865,

after long suffering from a painful disorder. He will be long re-

gretted as one of the truest of friends and most simple-minded and
unselfish of scientific men. Science was to him the love of his heart,

and he never could be induced to use it for the furtherance or im-
provement of his own position.

Karl von Raumer w;is born at Woiiitz, near Dessau, on the 9th

April, 1783. In 1797 he attended the Joachimsthal Gymnasium
in BerUn, and was at this early age distinguished for his love of

art and poetry as well as science. In 1801 he commenced his

academical career at Gdttingen, where, contrary to his own inclina-

tions, he devoted himself to his legal studies. At the same time

be attended Blumenbach's lectures, and became a great proficient in

music. He worked and read hard, and his education was at this

time literary rather than scientific. In 1803 he removed to

Halle. Here he remained a year longer than the parental pro-

gramme had originally contem])lated, for the purpose of attending the

lectures of Prof. Steffens. This first awoke his love for natural

history, which subsequently became the ruling passion of his life.

Deeply interested by Steffens's lectures on the internal history of

the earth (this was in 1805), he was greatly excited by the grand
idea therein developed, that the earth also had its history. He now
learnt, for the first time, that Werner had founded his history

of the development of the earth on his observations on existing

mountain forms. In 1805 he went to Freiberg to attend AVerner's

lectures, where the great naturalist graduallj' weaned him from his

philosophical and historical inclinations to the earnest and engros-
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ing study of mineralogy . He remained at Freiberg until ISOS. At
this period of his life, at the age of twenty-three, he is described as

a most engaging and fascinating jierson. He became intimate with

Varnhagen and Schleiermacher, and was the constant companion of

Schubert and of Engelhardt.

The battle of Jena produced a great eifect on his outer and
i-nner life. Overwhelmed by the sad fate of his country, he looked

for consolation, first, to his mineralogical studies, and then l)egan

his geological explorations with Engelhardt, exploring the Erzge-

birge and the mountaii>s on the lihine between Cologne and Stras-

bourg, and subsequently the formations in the neighbourhood of

Paris. Here a remarkable change took place in his ideas. His
hatred towards the conquerors of his country, and the reading of

the works of Postalozzi and others, engendered the idea of exerting

himself for the improvement of the education of young Germany,
and of raising a more fertile protliiee from ihe rotten soil.

After another visit to the iSyenitic formation of the Erzgebii'ge,

he proceeded to visit Pestalozzi, at Yverdon, and became a teacher

in his establishment. But here a sad disappointment awaited him.

Only a few weeks had passed away befoi-e he was undeceived and
b-ecame aware af the total want of motliod in the system, and of the

genus of destruction and decay which it contained ; Pestalozzi con-

fessed it himself, and in May 1810 Eaumer left him a sadder but

a wiser man. In Niiriiberg he again met Schubert, who encouraged

him to publish the results of his former explorations under the title

«f ' Geognostical Fragraeuts.' The unexpected success of this, his

first publication, led to his being apjiointed Professor of Mineralogy

at Breslau, in 1811, and councillor of the mining establishment

there. But this publication also bore bitter fruit, and led to a tem-
porary estrangement between him and his beloved teacher Werner.
He had proved in this work that the sequence of the beds of the older

rocks which Werner had laid down was by no means of universal

application, and that this very Erzgebirge, which Werner had con-

sidered as the type of all mountain-formations, was itself a remark-

able exception. He was himself astonished at the result, but the fol-

lowers of Werner were indignant. The quarrel was made up in 1814.

The commencement of his duties in Breslau, notwithstanding the

fact that his brother, the historian, Frederic v. Pianmer, was one of

his colleagues, was attended with great difficulties, for want of a

good mineralogical collection. The investigation of the Silesian

mountains, in 1812, was a more agreeable occupation, and in 1813
he published his work ' On the Granite of the Eiesengebirge.' But
the spring of this year brought another change. The appeal of

the king to arms for the liberation of the country found an echo

in his heart. He entered the Landwehr, became aide-de-camn to

General Gneisenau, took part in the battle of Leipzig and other

minor engagements, and was employed on many important and con-

fidential missions. On the 4th of May, 1814, he was most honour-

ably dismissed by the king, and a few days afterwards was decorated

with the Order of the Iron Cross.
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He returned to his duties at Breslau, where he spent several happy
years, until the unfortunate events of 1817 and the excesses of

some of the Burschenschatts again caused troubles in his liappy

circle. Raumer had ever taken a lively interest in the develop-

ment of young men, and had encouraged the use of gymnastics, or
•' Turnen ;" and as some of the excesses of the times were con-

nected with the gymnastic societies, Karl v. Raumer was most un-
justly looked upon with suspicion even by some of his most intimate

friends.

This led him to seek another appointment, and in 1819 he was
named Professor of Mineralogy at ihe University of Halle. He had
now completed his most important geological work, ' The Mountains

of Lower Silesia, of the County Glatz, of part of Bohemia and Ober-

lausitz, geologically represented.' The merits of this work have been

fully recognized by all subsequent competent observers. He remained

at Halle until 1823, but even here his position was not altogether

satisfactory. This was the period of the reactionary persecution of

the so-called demagogic tendencies of the students of the German
Universities. Much as Eauraer had encouraged the development of

youthful energies, no one was more opposed than he was to their

excesses ; and it grieved him to see what was, in fact, only occasional

excrescences of the new growth looked upon as the main object of

the new movement. But his protection of the students was of no

avail, and he himself was looked upon with suspicion ; this deter-

mined him to leave Halle, and for a time he undertook the manage-
ment of a private school at Niirnberg. Here he was again disap-

pointed ; circumstances over which he had no control led to the

breaking up of the institution in 1826, and Raumer again found

himself without a post. But in the following year Schubert's re-

moval to Munich opened the way to his appointment at the Uni-

versity of Erlangen, where he passed a happy and honourable exist-

ence for the remainder of his life. His influence over the students

was great, and amongst his colleagues were many who had been his

pupils in former years. Here he published his ' Manual of Universal

Geography ' (' Lehrbuch der allgemeinen Geographic '), so highly

prized by Alexander v. Humboldt ; his ' Pal^estina,' no less highly

spoken of by Karl Ritter ; and his ' History of Ptedagogik (or science

of education) from the restoration of Classical Studies,' a work of

imiversal estimation. His principal duties at Erlangen were to

lecture on natural history and mineralogy, for the latter of which

he formed an excellent collection. He retained his faculties, both of

body and mind, almost to the last moment of his life, and died on

the 2nd of June, 1865, beloved and regretted by all who knew him.

Having as yet failed in obtaining any obituaiy notice respecting

the other Foreign Members whom we have lost, I can here only

mention their names :—Charles v. Oeynhausen of WestiAalia, who
will be well remembered by many of our older geologists as having

visited this country upwards of thirty-five years ago,when he explored

the highlands of Scotland and the Isle of Sky under the guidance of
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Prof. Sedgwick aud Sir llodenck Murcliison ; Dr. Forclihammer of

Copenhagen, born at Husum in ITO-i (he was President of the

Polytechnicum inCopenhagen, and died on the 14th December, 1863);

and Dr. Oi^pel of Mnnich, who was elected a Foreign Correspondent

only two years ago : he was a Member of the Academy of Sciences,

and Conservator of the Palseontological Museum of Munich ; he died

on the 23rd of December, 18G5.

I shall now proceed to lay before you some account of the progress

of our science during the past year, and of the principal works which

have been published at home and abroad bearing in any way upon
the advance of geological knowledge. But here, at the very outset

of my task, I find it necessary to claim yoiu' indulgence. Were I to

allude, however brieliy, to every work and every memoir to be found

in the many scientific publications of Euroijc and America, every one

of which contains new and interesting matter, you would only have

to listen to a dry and uninteresting catalogue. I have therefore been

compelled to make a selection of such as appeared to me most inter-

esting or important ; and here it is that I must claim your indul-

gence, if I have failed in the due appreciation of their relative

merits. I cannot but fear that I may have overlooked many works
of great value, while I may possibly have given undue attention to

others less deserving of such notice. I will only add that I have en-

deavoured, as far as possible, to arrange the difterent notices accord-

ing to geological chronology, beginning ^\-ith the oldest formations.

I must, however, preface my remarks with an account of some of

the Geological Smweys which have been earned on in different parts

of the world.

Geoloijical Sitrvey of the United Kinydom.

1 learn from Sir Eoderick Murchison that, with respect to

England, the progress mado by the Geological Survey imder Prof.

Eamsay chieflj- relates to the south-eastern and northern counties,

483 square miles having been surveyed in the former, and 510 in the

latter. In Scotland 332 square miles have been siu-veyed; for the most
part in the Carboniferous strata, and in that highly metamoqihosed
and cHfiicult ground occupied by Old Eed Sandstone and Silurian,

soiith of A}-r and DalmcUington. These areas, with tracts of minor
extent in detached parts of England, make a total of ] 500 square

miles for Great Britain.

The publication of the maps relating to the geology of England
has necessarily been delayed by the insertion in the old copper-plates

of the lines of railroad and other additions, which the public have
called for. The sanction of the Treasury having at length been
obtained. Sir Henry James is now occupied in improving the topo-

graphy of the electrotype-plates for the Geological Survey, and in-

serting thereon the lines of aU railways and the degrees of latitude

and longitude.
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lu Ireland, Mr. Jukes reports that 1037 square miles have been

surveyed, and that four- new sheets have been issued, making the

total number ttiat have been published 102.

On -what may be viewed as an important new featui'C in classifica-

tion, it will interest geologists to know that, in considerable tracts,

extending over large parts of Somersetshire and Gloucestershii'e, the

Rhaetic or Penarth beds are being elaborately laid down by Mr.

Bristow ; whilst, as is well known to the Society, Mr. Dawkins and

Mr. Etheridge have completed sections which accurately define the

contents and succession of the fossil remains in this peculiar deposit.

Amongst the memoirs published by the Geological Survey, none

perhaps will be foxuid more useful than the ' Catalogue of the Collec-

tion of fossils in the Museum of Practical Geology,' by Professor Hux-
ley and Mr. Etheridge, published during the past year, with an
explanatory introduction by Prof. Huxley. I would gladly have

given some account of this most interesting preface, containing a

clear exposition of some principles of natural history, as well as the

application of natural history to the study and elucidation of fossils,

or palaeontology ; but to do justice to such a subject it would be

necessary to quote almost every line of every page. Such a proceed-

ing would be impossible ; it would also, I trust, be unnecessary, for

the book itself must find its way into the hands of every British

geologist at least. I must therefore content myself with recom-

mending it to your special notice, not only on account of the matter

it contains, but for its close and logical reasoning, and the pleasing

style in which it is written.

Geological S^irvei/ of Canada.

As the Geological Survey of Canada progresses, under the direction

of Sir W. E. Logan, the exertions of the surveyors have been re-

warded by the discovery of many new forms of animal Life, These
have been described and published from time to time by Mr.
Bilhngs, the pala;ontologist to the Survey. The volume for 1865,
now before me, contains amongst other matter several articles on the

discovery of these fossils, viz. new species of fossils from the lime-

stones of the Quebec group, from Point Levis and other localities in

Canada East. Amongst the new fossils here described is a new
Orthis, a new genus called Clisoxpira, Ophileta 2 species, Mur-
chigonia 3 sp., Fleurotomaria 1 sp., Ci/rtoceras 4si3., Dikelocephalus

7 sp., Olenus 1 sp., Bathyurns 3 sp., and Cheirurus 1 sp. The next
article is on new species of fossils fiom the Quebec group in the

northern part of Xewfoundland. The north-western coast of jS'ew-

foundland, from Cape Norman to Bonne Bay, on the Gulf of the St.

Lawrence, a distance of about 180 miles, is composed altogether of

Lower Silurian limestones, slates, quartzites, and sandstones. The
width of this belt of Silurian rocks is from five to ten miles. The
fossils show that these rocks belong to the Potsdam and Quebec
groups, the former having a thickness of about 2000 feet, while the
Quebec groiip is about 6600 feet in thickness.

The author gives a table of the different members of this series of
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rocks abridged from the measured sections published in the ' Geology

of Canada.' Amongst the principal fossils he^ described, beginning

with the Protozoa, are Cnlathium, a new genus, 4 sp., TmcJii/am

2 sp., Stomatopora 2 sp., fragments of Crinoidea, Stenaster Huxlei/i,

Linjula 3 sp., Acrotreta 1 sp., Orthis 3 sp., with portions of others,

Strophomina 2 sp., Camarella 3 sp., Rhijn.'Jionella 1 sp., Euchasma

1 sp., Eopteria 1 sp., Ctenodonta 1 sp. Amongst the Gasteropoda

are Holopea 1 s^., StraparolUna 1 sp., Subulites 1 sp., Pleurotonuuva

12 sp., Murcliisonia 9 sp., Maclurea 11 sp., and opercula of three more,

OphUeta 2 sp., Helicotoma 4 sp., Ecculiomphcdm 3 sp., Metoptoma

1 sp. Of Cei)halopoda, Orthoceras 8 sp., PUoeeras 3 sp. Of Nautilus

4 new species are provisionallj" named. Amongst the new species of

Crustacea are Bathyurus 4 sp., BathifureUus 6 sp., Dolichometopus

2 sp., Asaphus 3 sp., Nileus 3 sp., Illainus 5 sp., Harpides 2 sp.,

Lichas 1 sp., Shumardia 1, Cheirurus 6 sp., Amphion 3 sp., Triar-

ihrus 1, Telephus 1, Encrinurus (f) 1, Remople.urides 2, Ampjtjx 4,

Agnostus 2. Entomostraca : Leperditla 3, Bei/richia 1.

The next article or memoir contains a description of new fossils from

the Quebec group in Eastern Canada, with some others prev-iously de-

scribed, and simie from other formations. Most of these species were diu-

covered after the former memoir, describing the new fossils from Point

Levis, &e. had been printed. The new species are

—

Lingida 1, Orthis

4, Camnrella 3, Eopteria 2, Murchisonia 1, Metoptonui 1, HelicDtoma

1, Ophilcta 1, BeUeroj/hon 1, Ortlioceras 10, Cyrtoceras 1, AsapJius2,

BathyureJIas 3, Amphion 2, Cheirurus 4, Remopleurides \,Harpes 1,

Illcenus 4, Harpides 1, Calathium 1. Other species still remain to

be described ; but even the list which I have given above will suf-

fice to show how rich a mine of Silurian forms still remains to be

worked out in these old forma ions, and how far we still are from a

complete knowledge of their fossils.

Another interesting work which has reached us from the other

side of the Atlantic is ' A Preliminary Report on the Geology of

New Brunswick, together with a Special lleport on the distribution

of the Quebec Group in that Province,' by Henry Youle Hind, for-

merly Professor of Chemistry and Geology in the University of

Trinity CoUege, Toronto. After giving in the introductory chapter

a detailed statement of all that had been hitherto published by other

geological explorers in the province, Mr. Youle Hind briefly states

the result of the last season's work.

1. He describes the approximate breadth of the Quebec group,

the great metalliferous formation of Xorth America, in various

localities.

2. Having paid particular attention to the circumstances under
which the Albertite in Albert County has originated, he has come to

the conclusion that it is an inspissated petroleum, and that it has

originated from underlying Devonian rocks, probal)ly of the same age

as those yielding the vast stores of petroleum in Canada and the

United States.

3. The ascertained existence of the true Coal-measures within the

limits of the province is very important.
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4. The view formerly entertained respecting the granite belt

passing through the province must he greatly modified. Instead of

one broad belt it consists of a series of very narrow belts, with in-

tervening schists and metalliferous slates. This granite is of

Devonian age, and it is probably not an intrusive rock, but consists

of highly altered sedimentary strata. The same remark applies to

much of the granite in Charlotte, King's, and Saint John counties,

which are also probably metamorphosed sedimentary rocks.

These views, with others of great interest, are more fully detailed in

the woi-k itself, the first chapter of which describes the leading geo-

graphical features of the pro\-ince, while the second contains a geo-

logical sketch of the same region. The sedimentary rocks of New
Brunswick belong to the following gTeat divisions :—1, Recent and

Post-pliocene ; then a great break to 2. Trias>sic (?) ; 3, Carboniferous ;

4, Devonian ; 5, Upper Silurian ; 6, Middle Silurian ; 7, Lower Si-

lurian, All the beds below the Carboniferous have been very much
disturbed. This chapter also contains some interesting observ^ations

respecting the origin of granite and the difierent characters of the

granite belts traversing the province, many of which, while admit-

ting the intrusive character of others, the author supposes to be me-
tamorphosed or altered sedimentary strata belonging to the Quebec

group. Mr. Hind says, p. 50, " They have probably been altered

in position, and belong to the class named by Professor Hunt ' Indi-

genous rocks ; ' and there are valid reasons for supposing that much
of the granite of New Brunswick consists of altered sedimentary

strata, changed by metamorphism into plastic felspathic sandstones

and granitoid gneiss, then, by a further metamorphism, partly into

plastic granite and in part retaining traces of the stages of their me-
tamorpliism." He also shows, by the presence of graphite, that the

metamorphism of many sedimentary rocks was not accompanied by

a great elevation of temperature, and he concludes these observations

by this statement :—" The opinions which necessarily associate high

temperature with the occurrence of crystalline rocks, or of rocks

which have undergone metamorphic action, are no longer tenable."

However novel these views may appear to many geologists, I cannot

refrain from saying that I believe they will ultimately prove to be

correct; I have long entertained an opinion that the early plastic

state of the earth was due to aqueous rather than to igneous causes.

It is a question well deserving consideration, and which, I hope,

will soon be taken up by some one whose chemical and physical

knowledge will enable him to do justice to such an important

question.

The two following chapters are devoted to the consideration of the

Carboniferous series. The following details will afford some idea of

the Coal-fields of the eastern provinces of British North America :

—

1. Upper Coal series, unproductive 3300 feet.

2. Middle Coal series, productive 4000 ,,

3. Lower Carboniferous or Gypsiferous series . . 6000 ,,

The base consists of red sandstone interstratified with beds of a coarse
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calcareous conglomerate, reposing in many places, nearly horizontally,

on granite of Devonian age. Chapter V. is devoted to the con-

sideration of Albertite and the Albert shales. This remarkable

mineral, respecting the nature of which such different opinions were
entertained some time ago, is now shown to be an inspissated petro-

leum, occupying fissures in the Lower Carboniferous rocks along the

anticlinal axes, and injected from below at two distinct jjeriods under

considerable pressure. The author concludes by showing that its

source lies beneath the Albert shales—in other words, beneath the

Lower Carboniferous series—and that it is consequently of Devonian

or prior origin, and probably proceeds from rocks of the same age

as those which yield the petroleum of Pennsylvania, Ohio, and
Canada.

The sixth chapter describes the rocks of the Devonian series, with

a full account of its vast mineral wealth, consisting of iron-ores,

copper, and argentiferous galena. These rocks are traversed by
many intrasive trap-dykes, having a general course from east to west.

Some of these traps are copper-bearing. The seventh chapter con-

tains an account of the Upper and Middle Silurian series, while the

eiglith describes the Lower Silurian series, of which the Quebec group

is the most important. Of this the author says :—" Xot only is the

Quebec group the great metalliferous formation of Xorth America,

but its remarkable thickness (7000 feet) and complexity, coupled

^vith the extraordinary manner in which it was deposited and brought

to the sui-face, all unite to make it one of the most interesting and
important formations of the entire geological series, with perhaps the

single exception of the Coal-measures. Xot only does it comprise a

great vai'iety of useful rocks, but it contains in remunerative quan-
tities iron, copper, nickel, cobalt, antimony, lead, zinc, chromium,
arsenic, titanium, silver, and gold." There are some interesting re-

marks respecting the chemical origin of the metals of the Quebec
group, taken from Professor Hunt's work ' On some points of

American Geology,' in which it is suggested that they were originally

brought to the surface in watery solutions, from which they were se-

parated by the reducing agency of organic matter in the form of sul-

phurets, or in the native state, and mingled with the contemporaneous

sediment in various fornis. The intervention of intense heat, subli-

mation, and similar hypotheses, to explain tlie origin of metallic ores

is considered to be uncalled for, and reference is made to the beau-

tiful experiments of De Senarmont and Daubree. The different de-

velopments and contents of the Quebec group are more fully described

in the ninth chapter. In the following chapter much information

will be found respecting the effects of glacial action in modifying the

surface of the country, in many parts of which boulders of great size

and in considerable quantities are found. The rocks, too, are every-

where scratched, striated, and polished. In accounting for these

phenomena, Mr. Hind gives the preference to the theory of a glacial

overing rather than to the iceberg theoiy. A comparatively slight

elevation of the country, rising gradually to the north, would account

f jr all these phenomena by the theory of a glacial covering more
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satisfactorily than the depression necessary to explain them under
the iceberg theory. In the latter case a depression of 5000 feet

would be required, whereas there is no evidence of any greater de-
pression than about 600 feet having taken place. The direction of
the moving mass of ice appears, on the e-vidence of the strict observed
in New Brunswick, to have been nearly north and south ; but as

these stria' can only show us the last record of the moving mass,
there is no reason for supposing that its direction may not have
varied under different conditions at former periods.

Geological Sarvei/ of India.

Under the able superintendence of Professor Oldham, the Geo-
logical Survey of India has been prosecuted with as much ardour
and zeal as was compatible with the difficulties of the country and
the limited means at his disposal ; this latter difficulty was, how-
ever, reduced by an increased rate of allowance for travelling expenses
having been subsequently accorded by the Viceroy. Other difficulties

were also caused by several members of the staff being detached for

special service.

Amongst the more interesting results of the past season, as appears
from the 'Annual Keport,' is the discovery, by Mr. Medlicott in Assam,
that, to the south of the Eiver Brahma-poutra, there arewidely-spread
and highly valuable beds of Coal, of most excellent quality, sujierior to

any other known Indian coals, which ofl'er promise of yielding a plenti-

ful supply of good fuel. In Central India, Mr. Mallet has carried

out a careful revision of the boundaries of the Vindhyan rocks to the
north of the Nerbudda valley, and has extended his survey to the

western extremity of the same valley. Mr. Hackett has completed
the geological examination of the country included in the first sheet

of the Gwalior maj). Mr. Mallett and Dr. Stoliczka have been em-
ployed in working out the structure of the higher Himalayan regions.

The fossils from Spiti and liupshu had been long known, but much
confusion and uncertainty existed respecting the exact localities

from which they were obtained ; these have now been worked out
on the spot, and the results will soon be published. It is, however,
already knoAvn that undoubted representatives of acknowledged Euro-
pean series—the Silurian, Carboniferous, Triassic, Ehaetic, Lower and
Middle Lias, Jurassic (probably of three distinct periods), and Creta-

ceous—have been proved to occur in these mountain heights. The
fossils have been carefully examined, and the 200 varieties or so-

called species have been reduced to 164. Amongst the Cephalopoda
alone no less than 24 out of 54 supposed species must be suppressed,

having been already described under dift'erent names. In Bombay
the progress of the Survey has been delayed by various causes, but
much good work has also been done there. The Survey of the

Nerbudda valley has been completed, as well as of a large tract of

country south of that river. The prevailing surface-rock of the

district, excejjt the alluvial deposits, is, as in the Deccan area, trap ;

the basement or bottom rocks are chiefly granitic or gneissic. Between
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these two formations the principal beds are sandstones and limestones

of Cretaceous age ; and to this series probably belongs the great

Mahadeva group of the Puch-murii Hills.

In Madras the examination of the quartzites of the Cudapah and
Kurnool districts has been satisfactorily continued by Messrs. King
and Foote.

The regular issue, at the stated intervals of three months, of the

successive parts of the • Palueontologia Indica' has been steadily main-

tained during the past year. The four parts issued have been in

continuation of the description of the splendid scries of fossil Cepha-
lopoda from the Cretaceous rocks of Southern India. No less than

148 species have been described in this series, thus distributed :

BeJemnltes S species, JS'antili 22, Ammonites 93, Sccqjhites 3, Aniso-

ceras II, HcUcoceras 1, Tarrilites 6, Hantites 2, Hamnlina 1, Pti/cho-

cercis 3, and Baculites 3—a most remarkable fauna from a single

district. Of these, 38 are identical with species known in Europe
and elsewhere, and of these 38 species not less tlian 32 belong to the

Middle Cretaceous series of Eurojie.

Among >t the memoirs of the Geological Survey of India I wiU
only further allude to the geological sections across the Himalayan
Mountains from "NVangtu Bridge on the River Sutlej to Sungdo on

the Indus, with an account of the formations in Spiti, accompanied by

a revision of aU. known fossils Irom that district, by Dr. Ferdinand

StoHczka.

I must also notice, however briefly, an account by Professor

Huxlej' of vertebrate fossils from the Panchet rocks near Raniguuj,

in Bengal, also published in the ' Palseontologia Indica ;
' they con-

sist of numerous fragmentary and sometimes rolled bones, the ma-
joiity of which are %ertebrae. There are, however, some teeth,

small portions of crania, Avith fragments of detached lower jaAvs.

They are of very great interest, as being the first remains of Yerte-

brata yet discovered in the great group of rocks associated with the

coal-bearing formations of Bengal. Tley were discovered by Messrs.

Blanford andTwcen in a stratum of conglomerate-sandstone exposed

in the Damuda river near Deoli, fifteen miles west of Kanigunj. They
appear to liave been ]>robably terrestrial, certainly not marine ; and
Professor Huxley is disposed to consider them as either of Triassic

age or as belonging to that fauna which will some day be discovered

as filUng up the apparent break between the Paheozoic and Mesozoic

fonns of life—an opinion which coincides with that already expressed

by Dr. Oldham and Mr. Blanford.

And while on the subject of Indian geology, I may here allude

to an acc(mnt of the Palseozoic and Secondary fossils collected by
Col. Richard Strachey in the Northern Himalaya, recently published

by Messrs. Salter and Blanford. They are chiefly derived from Xiti

and its neighbouring passes. A large proportion of the Silurian

fossils are from Guneejunga in the Chorhoti Pass, at an elevation

of 17,000 to 17,500 feet above the sea. The existence of these

fossils was fii-st made public by Col. Strachey in a paper read before
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the Geological Society in 1851 *, in which the physical features of the

mountain district are fully described, and the generic characters of

the fossils are indicated by Mr. Salter. In the work now under
consideration Mr. Salter says, " AVith regard to the Palasozoic rocks

of India so little was known at the time of Col. Strachey's researches

that to have secured a fossiliferous base was a great stride in the

geology of India. The list of genera furnished by myself to the

paper above quoted sufficiently indicated the presence of a Lower
Silurian group, which, while its fossils agreed in general character

^vith those of Europe, was quite distinct in species. This fact sup-

plies another proof of the existence, at this early period, of marine
natural-history provinces like those of the jireseut day. The sub-
division of the old ocean-fauna, easily recognizable over many areas

of Silurian rocks, becomes less conspicuous in the Devonian, es-

pecially in the upper part, and had become nearly obliterated in Car-
boniferous times."

Mr. Salter observes that the Silurian species are all new. Of
Trilobites there are eight species, all except one belonging to well-

known European genera, the forms resembling those in our own
slate rocks ; they represent seven genera, one of which, Prosopiscus,

is new ; TentacuJites and Serpulites also occur. The CephaloiJoda

are but few, yet their general characters remind us of those of

other Silurian regions. Eight species are described, belonging to

six genera : NautUus (?), Cyrtocents, Lituites, Orthoceras, Theca, and
BeUerophon ; they are almost all from the Chorhoti Pass, The
Gasteropoda comprise ten species, representing six genera, and are

also chiefly from the same pass. The Lamellibranchiata are but few,

and represent three or four species of the genus Ctenodonta. The
Brachiopoda are here also, as Mr. Salter observes, the most abun-
dant shells of the Silurian deposit ; under generic forms familiar

to every student of the older rocks, and (although identical with
none of them) representing even the common species of Wales and
Shropshire, they stamp the formation as accurately as if we could

trace the connexion of the beds themselves. This coincidence of

numerous genera, and, so far as we know, of specific groups j)eculiar

to the Lower Silurian, is very remarkable and satisfactory when
such remote districts are compared. Twenty-six species are here

described, belonging to the following genera : Lingula 2, Leptcena

5, Stroplwmena 9, Orthis G, with several varieties of 0. TliahiJ,

besides other species not sulficiently i^erfect to admit of a satisfactory

description. Bryozoa are also abundant, and appear to have been
precisely of the same nature in the Indian as in the European areas :

as in our own slate rocks, the narrow bifurcating forms and broad
foliaceous species are found together. Two species of Sphcerospongia

occur amongst the Amorphozoa. Crinoid stems of several species

have also been found, but none perfect enough to be worth describing.

The genera Chcetetes and Heliolites have also been found amongst the

Zoophyta.

* Quart. Journ. Geol. Soc. vol. vii. p. 292.
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The Carboniferous fossils brought home by Col. 8trachey are

neither abundant nor well preserved ; nor are the collections of

M. Gerard and Prof. Oldham much better. These, as well as those

collected by Dr. Fleming in the Punjab, have already been described.

Mr. Davidson enumerates no less than twenty-eight species of Bra-

chiopoda, of which thirteen are identical with British fossils. Only
two new species are here described by Mr. Salter, Chonetes Vishnu
and Avicidopecten hi/emalis.

The fossils of the Triassic series are particularly interesting ; they

are chieliy Cephalopoda, representing the Upper Triassic group so

Avell developed in the Austrian Alps. The extended study of these

beds by continental geologists has, as Mr. Salter shows, only con-

firmed the impression they first gave, that their fossils were an in-

termediate group between the primary and secondary systems of

life. The Himalayan fossils of this age are but few ; but the most
striking and common forms among them are the species most charac-

teristic of the same strata in the Alps. This opinion of Mr. Salter

has been confiiTned by Prof. Siiss of Vienna, who says that the Hall-

stadt beds of the Carinthian Alps have a peculiar band of dark shale,

tenanted almost exclusively by two fossils, viz. Halohia (Avicula)

Lommeli, Miinst., and Ammonites jloridus, Wiilfen. It is singular

to find that these are the two most conspicuous fossil species in the

Himalayan series, mixed with several other decidedly European
forms, such as Ammonites Aon, A. Ausseednus, A. coanr/usfatas, and
A. dijisus, Hauer ; and in all these cases the Tyrol and Himalayan
specimens have the minutest points of structure identical. The
Nafica suhglolndosa and the two species of Orthocevas are also identical.

In the case of the Brachiopoda, probably the inhabitants of deeper

water, it is shown that the characteristic shells Afhi/ris Deslomj-

champsii , A. Strohme>ieri,RhiinelioneUa refrocita, and WaJdheimiaStop-
pani are all identifiable, and were easily recognized by Prof. Siiss,

who has described them. The same forms occur in the Spiti Pass,

and Prof. Oldham has found in that region a great distinction be-

tween the lower mass of strata inclosing the Triassic fauna and that

above it, which is loaded with Oolitic and Triassic tjiies.

Mr. Salter here figures a remarkable fossil brought home in abun-

dance by Dr. Gerard from the same locality, closely allied to, if not

identical with, S/^irifera Keilhavii, Yon Buch, a shell characteristic of

the Mountain-limestone in Arctic regions.

Thus we find the Triassic rocks of India not only fonning, as it

were, a link between the Pala?ozoic and Secondary rocks, but con-

taining many species identical with those of the more northern

regions of Europe. Undoubtedly there is much in this to confirm

the opinion so often entertained by palaeontologists, although it may
sometimes have been carried too far and maintained too dogmati-

cally, namely, that in the earlier stages of organic life the same species

were more widely distributed than at present, and that over wide-

spread areas there was less variety of form, both of species and of

genera, than we meet with now. Nor is it a sufficient answer to

this theory to say that the older fonnations are difficult to exj^lore,
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that many forms may have been destroyed by subsequent metamor-

phisra, and that we must be necessarily ignorant of most of the

species •which existed in the earlier periods of the world's history. To
a certain limited extent such may be the case ; but if there really

existed in the Pala3ozoic period the same diversity of form in distant

areas as we find pi-evaihng in the present day, it would be a strange

coincidence, and contrary to every doctrine of probability, to find

among the forms which had escaped destruction, and which had

come under the notice of the geologist, precisely those which were

either identical or analogous in different areas. Is it not, on the

other hand, more probable that during the Palaeozoic period, when
the first sedimentary deposits were formed in the waters of the

ocean, the conditions of life were more similar over a larger portion

of the earth's surface than during any subsequent period, when
partial disturbances, dislocations, and other changes had desti'oyed

that uniformity which at first prevailed?

But I must return to the Himalayan fossUs. Mr. Salter pub-

lishes a list of the fossils from the Upper Triassic (Keuper) rocks in

the Himalayas, with the respective localities in Europe of such as

are identical ; from Avhicli it appears that, out of thirty-six species,

fourteen occur in the Keuper beds of the Austrian Alps. Amongst
the species described are

—

Ammonites 11 species, Orthoceras 1, Ma-
tica 1, Monotis 1, Peden2, Lima 1, E.vof/>/ra 1, Athi/ris 2, Bhi/ncho-

neUa 1, WaJdheimia 1, Sjiirifcra 2. Mr. Salter remarks on the sin-

gular fact that scarcely one of the Triassic fossils obtained from the

Spiti district, and brought home last year by Prof. Oldham, corre-

sponds with those of the Niti Pass, though 100 miles nearer to the

Alps. He suggests that in the Spiti valley we may probably have

a different and an older group.

The Cephalopoda of the Jurassic rocks are next described by
Prof. Blanford of Calcutta; they consist of nineteen species, of

which eighteen are Ammonites and one a Belemnite. The identity

of Indian species with those of Europe does not appear so great as

in the case of the underlying rocks. The author says that, with
the exception of Ammonites hiplex, Sow., and A. triplicatus, Sow.,

no well-identified European species occurs among Col. Strachey's

fossils, although many of the latter are closely allied to European
types.

Mr. Salter then proceeds to describe the Gasteropoda and Bivalves

from the same range of strata ; these, however, are of great thick-

ness, and, as he observes, probably include several members of the

Jurassic series. The fossils here described are

—

Turbo 1 sp.,

Chemnitzia 1, Ostrea 2, Avicula 1, Monotis 1, Pecten 6, Lima 2,

Inoceramus 1, Modiola 1, Myoplioria 1, Nucula 1, Mactromi/a 1,

Cardium 1, A^farte 1, CacuUcea 1, Anatimi 1, Terebnitula 3, JOii/n-

choneUa 2. The work concludes with an interesting postscript by
Mr. Blanford, referring to the works of Prof. Oppel and Dr. Sto-

Hczka, the latter of whom has recently visited the Spiti valley, and
has made a more complete examination of the fossiliferous forma-

tions of that part of India than had been accomplished by any pre-

d
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vious visitor ; he also corrects some errors of nomenclature which
had crept into former notices, and refers to some discussion which
had arisen respecting the aiithenticity of certain specimens. He
also observes that the Spirifera Rajah, supposed to be identical with
^'. Keilhavii, does not occur in the same beds with Triassic Ammo-
nites, but in beds decidedly below them, and is tlierefore probably of

the same relative age as the " Carboniferous " of Europe. The
work is illustrated by 23 plates of fossils, in which all the new
species are engraved.

Another volume of the works of the Palaeontographical Society

has been published during the past year (vol. for ] 863), containing

portions of four monographs. The first is the continuation of Mr.
Salter's "Monograph of British Trilobites," and specially the second

part, which contains the Silurian and Devonian forms, with 8

plates. The genera here discussed are

—

Amphion, StaurocepihaJus

3 sp., Deiphon 1, Cah/mene 9, Homalonotus 13. The author then

commences the group of the Asapliidce, of which only one species

of the genus Or/>/f/la is here described.

The next work is the second portion of the sixth part of Mr. Da-
vidson's " Monograph of British Brachiopoda,'' viz. the Devonian,

with 11 plates. The genera described in this part are

—

Atrijpa 3 sp.,

Rhynchonella 16, CamaropJioria 1 (Mr. Davidson is disposed to con-

sider this to be the same species as Prof. Phillips's Terehratula rliom-

boidea and the Permian form C. f/Iohidina, Schlot.), Pentamerus 2,

Davidsonia 1, Stropliomena 1, Strepiorhi/nchiis 4, Lepta-na 3, Orfhis

5, CJionctes 2, StropliaJosia 1, Product us 4, D'tscimi 1, Lingida 1,

Calceola 1. In concluding this monograph Mr. Davidson observes

that 91 so-called species have been described and illustrated, but

of these only 6.3 have been named with certainty; 14 more are

probably good species, but they are not j-et sufficiently made out

;

the remaining ] 2, indicated merely for the sake of reference, will

probably have to be placed as synonyms of some of the other 79

species. He then points out which of these species extend up-
wards into the Carboniferous beds, and concludes with some inter-

esting observations on the geological, geographical, andpalajoiito-

logical distribution of the species, and on the sequence of the dif-

ferent beds of the Middle Devonian group, Avhieh, as well as those of

the Lower Devonian, are extremely comphcated.

The third paper in this volume is the commencement of a valuable
" Monograph of British Belemnitida>,"'by Prof. Phillips. His memoir
commences ^vith an historical accouiit of the progress of discovery

respecting this group of Cephalopoda from the time when Belem-
nites were first so called by Georgius Agricola in 1546, when .they

were considered as of animal origin, do^\ni to the period of the more
recent discoveries of Buckland, Owen, and Mantell, when their true

place in nature, as belonging to the great family of Cephalopoda, was
satisfactorily established by the discovery of specimens in which the

fossil ink-bag and other characteristic parts of the animal and its

sheath have been preserved.

Prof. Phillips then proceeds to describe the structure of the Be-
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lemnifidcp. The most commonly preserved portion in the fossil state

is the posterior or eandal portion of the guard or sheath, which
was originally considered as the Belemnite j^c^' e.rcelhtice, nntil it

was subseqnentlj' discovered that as this guard extended forwards

it formed a conical cavity filled with a shell of similar form, gradu-

ally expanding forwards, divided by many shelly plates, and pierced

by a small pipe or siphuncle near one edge. This is called the

]»hragmocone, and is rarely foimd complete ; when such, however, is

the case, it is covered by a thin conical shell distinct from the sub-

stance of the guard, and called " conotheca" by Huxley. With
regard to the guard itself Prof. Phillips observes, that it is neces-

sary that it should be carefully observed in three distinct aspects,

\-iz. the dorsal and ventral faces, as well as along- the axis or

apical line. Although specimens are extremely rare in which the

phragmoconc and guard are found together completely, yet in spe-

cimens from the Lias of Lyme Regis and of Yorkshire the structure

of the phragmocone in relation to the guard has been sufficiently

ascertained to justify a restoration of the whole shell.

The author then proceeds to describe the classification of the

Belemnitida3, but this chapter is unfinished ; and no plates or

illustrations, except woodcuts, are given in this portion of tlae mono-
graph.

The next paper is the " Ponograph of the Fossil Reptilia of the

Liassic formation," by Prof. Owen : part first, Sauropterygia. The
work commences with a detailed account of Plesiosanrus dolirJio-

delrus, followed by P. homalosiyondyhis, P. rostratus (Owen), and P.
rugosus (Owen), and is accompanied by 16 plates. The merit of

these osteological papers of Prof. Owen is so well known that it is

unnecessary for me to say more than that the detailed description

appears to exhaust whatever can be said respecting these extinct rep-

tiles, their mode of entombment, and the resulting positions in which
they have been found.

Although I do not, as a rule, purpose alluding to the papers which
have been read at our evening meetings, yet there are some which
appear to be of sufficient interest to justify my noticing them on the

present occasion. The organic structure of the Eozoon Canadense
to which I alluded last year, has been called in question by
Prof. W. King and Dr. Eowney in a paper recently read before the

Society. Having examined numerous specimens of Eozoonal Ser-

pentine from various localities, the authors consider that the ap-

pearances which Dr. Carpenter and others have pronounced to be
organic, and closely to resemble foraminiferal structure, are purely

of mineralogical origin. They consider the " skeleton " to be iden-

tical with the calcareous matrix of certain minerals, as Chondrodite,

Pargasite, &c. The " proper wall " of the chambers is not an in-

dependent structure, in their opinion, but only the surface-portion of

the granules of chrysotilc crystallized into an asbestiform layer.

The dendritic and other forms which were described as repre-

senting the " canal system," are considered by them to be tufts of

metaxite, or some allied variety of chi-ysotile ; and these and other

d2
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forms are, in their opinion, nothing but imbeddod imitative crystal-

lizations, quite distinct from the foraminiferal structure with which

they have been compared. From these and other considerations

they conclude that Eozoonal Serpentine is a metamorphic rock, and

they throw out the suggestion that it may, in many cases, have

also undergone a pseudomorphic change—that is, it may have been

converted from a gneissoid calcareous diorite by chemical introduc-

tions or eliminations.

Dr. Cirpcuter maintains the correctness of his former views.

In a paper read on the same c%"ening he showed that a recent

siliceous cast of Ampliistegina from the Australian coast exhi-

bited a perfect representation of the " asbestiform layer." He
then showed that this asbestiform layer exhibited in Eozoda a series

of remarkable variations, which can be closelj- paralleled by those

which are found in the course of the " tubuli "' in the shells of

existing Xummuline foraminifera, and are associated with a structure

exactly similar to the lacunar spaces intervening between the out-

side of the proper wall of the chambers and the intermediate skeleton

by which they became overgrown, formerly inferred by the author

to exist in Calca.-ina. "With regard to the opinions advanced by
Prof. King and Dr. Eowney, he stated that even if the dendritic

passages hollowed out in the calcareous layers, and the arrangement

of the minerals in the Eozoon limestone could be accounted for by
inorganic agencies, there still remained the Xummuline structure of

the chamber-wall, to which no parallel can be shown in any un-
doubted mineral product.

The question is certainly one of great importance, and^ considering

the minute microscopical structure and the mineral as well as me-
tamorphic change which the rocks have undergone, it is still in-

volved in some obscurity. It Avere much to be desired that the

gneissoid rocks from other localities should be carefidly ex-

amined ; for if the organic theorj- be true in the case of old Lau-
rentian gneiss, we ought to exjiect a fuller confirmation of it in the

gneissic rocks of a still younger age. And though it may perhaps

be considered rash in one who has not examined the various speci-

mens microscopically beyond seeing some of Dr. Carpenter's prepara-

tions, I am bound to say, ahnost agauist my own convictions, that

the balance of argument at present is in favour of the views laid

down by Dr. Carpenter, Dr. Dawson, and ^Ir. Sterry Hunt. I should

add that Dr. Carpenter also stated that he had recently detected

Eozoon in a specimen of Ophicalcite from Bohemia, in a sjDCcimen of

gneiss from near 3Ioldau, and in the ser^jentinous limestone from

Bavaria.

With reference to this subject, Prof. A. Sismonda has published an

account of some organic impressions found on a mass of gneiss de-

rived from one of the boulders in the diluvium which overlies the Lias

formation north of llezzago in the Brianza. This block must have

been brought down from the Alps, and Prof. Sismonda considers

that it probably came from the Yaltellina, the mountains of which

consist of this same form of gneissic rocks. "When first discovered,
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some j-ears ago, it was supposed to be an insect ; but more careful

investigations recently made, particularly by M. Brongniart, whom
he consulted, ha^e proved it to be of vegetable origin. M. Broug-
niai't concluded that it was a portien of an Equlsetiim, vciy analogous

to E. infundihuJiforme, of the Carboniferous i)eriod, but possibly a

new species. From these considerations Prof. Sismonda concludes

that the gneiss in question is a nictamorphic rock of the Carboni-

ferous pei'iod, and suggests the propriety of further search for fossil

remains in these crystalline rocks of the Alps.

M. Earrande has published, during the past year, a second volume of

his important work on the Silurian System of the centre of Bohemia.
It is the first series of the Cephalopoda, and consists of 107 plates with
corresponding explanations. In a short preliminary noticeM. Barrande
states that the Silurian Cei)halopoda t)f Bohemia will occupy 350
plates ; this large quantity of matter renders it necessarj- to publish

them in separate large numbers or livraisons. The present number
forms the first scries of the plates devoted to this class. It contains

about 200 species, representing the ten following genera:

—

Goniatifes,

Nothoccras, Trochocems, ICautihis, Gi/roceras, J/ercoceras, Lituites,

PJircu/moceras, Gomplioceras, and Ascoccras. The tAvo other genera,

Ovthoccras and Cj/rtoceras, which complete the family of the Silurian

Nantilidse of Bohemia, are much richer in species, and will fully

occiipy the plates of the second and third series, with the exception

of such as will represent the features of the general study of the

J^autilidiie. The text belonging to these ten genera Avill be shortlj'

published ; the author has therefore confined his observations on
them, for the present, to a tabular statement pointing out their ver-

tical distribution in the diifercnt formations and their principal sub-

divisions.

One of the most remarkable rcsiilts of an examination of this ta-

bular statement is the great preponderance of forms which are

characteristic of the formation, or efac/e, E. Of 202 species here
figured, 155 belong to this formation, and only 47 to G, 8 to F,

and 2 to D, and at the other end of the series only 2 to H. Looking
at individual genera, out of 70 species of Gomj^hoceras, 61 belong

to the formation E. The only remarkable exception to this rule is

the genus Goniatitcs; out of 17 species, 15 belong to the formation G,
which, with the formations E, F, and H, belong to the Upper Silurian

System, and constitute M. Barrande's " faune troisitme." Besides

this wonderful development of Cephalopoda in this Upper Silurian

System of Bohemia, their rapid diminution is no less surprising.

Only two species remain in etage H, a Goniatlte and a Gyroceras, and
these are only found in the lowest subdivision of the etaye.

M. Barrande has also published during the past year a third

part of his work entitled ' Defense des Colonies,' comprising a

general consideration of the iiagcs G and H, with special refer-

ence to the neighbourhood of Hhiboc;ep, near Prague. The ne-
cessity for this publication is stated to be the erroneous views en-
tertained by Mir. Lipoid and Krejci respecting the stratigraphieal

conditions of the neighbourhood of Hlubocep and Litten. I shall not
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presume on this occasion to discuss the general question of M. Bar-

rande's Colonial System, but shall endeavour to confine myself to a

general sketch of the contents of the work and of the objects which

he has in view. The etai/cs G and II, it is well known, represent the

upper portions of the Upper Silurian formation, or the " lauue troi-

sieme " of M. Barrande. The work is divided into two parts ; the

first is devoted to the general description of the etages G andH on the

surface of the Bohemian basin. The first two chapters give the

results of his stratigraphical and paheontological investigations with

regard to these two groujis and their subdivisions. In the thii'd chap-

ter he points out their topographical extent, and shows their hoiizon-

tal and vertical relations by means of two sections across the upper

division and the zone of the colonies, the one following the valley

from Tachlovitz to lladotin, and the other through the quarries of

Dvoretz and Branik, near Prague. In the fourth chapter the author

endeavours to ascertain whether the etai/es G and H are represented

in the Silurian basins of other countries ; and in the fifth chapter he

discusses the connexions which exist between the fauna of the etiujes

G and H and the Devonian fauna. The second part contains an

account of his special observations respecting the phenomena of the

etiges G and H in the neighbourhood of Hlubooep, with remarks on
the adverse criticisms of MM. Lipoid and Krejci respecting the

stratigraphical arrangement of the beds in question.

The colonial system of M. Barrande is too well known to geolo-

gists to render it necessary for me to make any further allusion to

it than to refer you to the last edition of Sir II. I. Murchison's
' Siluria,' p. 400. The anticolonial argument which MM. Krejci

and Lipoid have brought forward, founded on the stratigraphical

appearances of the different formations in the neighbourhood of

Hluboi,;ep, is thus stated by the author :

—

1. There are evident dislocations at Hlubocep in the etajes G
and H.

2. These dislocations have prodnced a mechanical intercalation of

the schistose beds of H amongst the limestones of G, showing
appearances perfectly resembling those of the colonies.

3. The colonies are therefore naturally explained by simple dislo-

cations and mechanical intercalations.

These statements M. Barrande emphatically denies. He shows

that the supposed existence of these dislocations is solely founded on

a want of careful observation. Independently of the synclinal fold

already pointed out, along the axis of the basin, and the anticlinal

fold, now described in the heights of Divgi Hrady, these pretended

dislocations and their supposed effects are purely imaginary.

Nor does the locality of Hlubo^ep oifer any intercalation what-
ever of the scliists of H amongst the limestones of G ; on the

contrary, this locaUty shows on each side of the synclinal axis of

the valley the regular and symmetrical series of the formations of

the etaijes G and H, without any appearance of mechanical origin

which could reproduce the sti'atigraphical and paliEoutological alter-

nation of the colonies. The series of formations near Hluborep is of
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a purely sedimentary and normal origin, independent of all disloca-

tion or disturbance of the ground.

The 2)rocess by which the author supports his views may be suc-

cinctly stated as follows :—He shows, in the first place, that the

Mage Gr consists of three subdivisions, the lowest, g 1, being a purely

calcareous bed, g 2 being a band of argillaceous schists with calca-

reous nodules, passing, by a gradual increase of the calcareous ele-

ment, into the overljdng bed // 3, consisting of limestone resembling

altogether the bed g 1, the whole forming such a complete system of

superposition and gradual passing of one into the other, as alto-

gether to preclude the possibility of the bed g 2 being an intercala-

tion of the overlying etage II, which consists entirely of argillaceous

schists. This Stage is also separated into three subdivisions, hl,h 2,

and h 3, in which the calcareous element appears to be altogether

wanting. There is no gradual passage between G and H ; the tran-

sition is sharp and well defined.

The author then proceeds to describe the palseontological contents

of the etages G and H, and their subdivisions. By these means he

has been enabled to point out the true distinction of the diff'ereut

beds, for which the petrographical and stratigraphical evidence alone

was not sufficient. Thus the two calcareous bands g 1 and g 3, so

closely resembling each other in a petrographical point of view, are

shown, by the numerous tabular statements of their respective

faunas, to be entirely distinct. These tables show that, with the

exception of the Cephalopoda, all the classes (p. 55), including the

Pish, Crustacea, Pteropoda, Gasteropoda, Brachiopoda, Acephala,

Iladiata, and Vegetables, are represented by a much larger number
of species in g 1 than in g 3. On the other hand, the Cephalopoda

are more numerous in g 3 than in g 1 in the proportion of

3 to 2 ; and, moreover, in bed g 3 the Cephalopoda alone contain

about four times as many forms as all the other classes together

in the same bed ; besides which these two beds contain very few
species common to both.

With regard to the four scliistose beds, g 2, h 1, h 2, and h 3, the

distinction is equally clear ; h 2 and li 3, being unfossiliferous, are

easily separated from the others ; and with regard to </ 2 and li 1

,

although they contain eleven species common to both, a much greater

number of species are peculiar to each.

Peculiar to cj '2. Peculiar to h 1.

Trilobites 3
Cephalopoda .... 4 1

Pteropoda 1

Gasteropoda .... 2
Brachiopoda .... G I

Acephala 7 3
Radiata 4
Vegetables 2

27 7
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Eut these two formatious are also easily distinguished by their

rocks ; the schists of ^ 2 contain numerous calcareous nodules of a

light colour, -which are altogether wanting in the bed h 1, where the

calcareous element only appears at its base in thin bands, and with

an entirely different petrographical character from that of the

nodules above mentioned. Thus there is suiRcient evidence to pre-

vent the possibility of mistaking these two beds, fj 2 and h 1.

In the next chapter (3rd) the author describes the stratigraphical

relations between the etages G and H aud the other etaf/ts of the Bo-
hemian basin. The different sections from various localities are given

in great detail, and several faults are described, the explanation of

"which, when the adjacent beds were unfossiliferous, was a work of

much labour and time. I must refer you to the work itself (p. 102)
for an account of the fault of Branik and the adjacent colony of

Branik, where, in the midst of the etage D 5, consisting of unfos-

siliferous beds of grey schists and quartzites of great thickness, thin

fossiliferous bands occur, more or less charged with calcareous

matter, containing several species of fossils, which peculiarly charac-

terize the lower beds of etar/e G ; thus, according to Mr. Barrande's

theory, foreshado^ving by colonization the future characteristic popu-
lation of the overlying beds. Other colonial appearances are de-

scribed, as well as a section showing the complete series of the thin

bands of etage G, with the overlying eto^/f 11, in regular conformable

stratification.

In the fourth chapter the author enters into a detailed consider-

ation as to how far the etages G aud H are represented in other

Silurian basins. The countries thus noticed are England, Ilussia,

vSweden, Norway, Thuringia, Paxony, Franconia, the Harz, France,
Spain, Sardinia, and the United States of America.

M. Barrandc observes that he still adheres to the opinion, pub-
lished in his ' Kotice preliminaire,' and confirmed twelve years ago
in his 'Esquisse Geologique' (Syst. Sil. &c., Book I.), that, although
there was a complete general corrcsjiondence between the great

Silurian divisions of Bohemia and England, a more detailed compari-
son of local forms proves that the different etages in each coujitiT

did not correspond with each other. Comparing the Upper Silurian

formation of England with the faune troisieme of Bohemia, viz. the
etages'EjT, G, H, he says that the fossils -flhich characterize the upper
division in England and in Bohemia, taken as a whole, constitute,

both by their analogies and their identities, whether generic or
specific, one simple general fauna, which he calls " faune troisieme."

At its commencement in each country this fauna shows a close and
intimate resemblance ; but, owing to local conditions, or other
unknown causes, it has undergone in each country a different

development, as is shown both by the unequal distribution of each
class and by the modifications caused by the extinction and pro-
gressive renewal of species. The consequence of this chvergence
gradually increasing in time has been, that the beds which form the
upper portion of the upj^er division are connected together by a

ininiiiuun of palaDontological relations, so that no individual jjural-
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lelism can be established between them, although they all belong

to the same period of time, during the deposition of the Silurian

system.

The author then gives a table showing the vertical distribution of

57 Upper Silurian species which have been recognized as identical

in the two countries, and shows that out of this number belonging

to the " faune troisiemc," 32 had already existed in the lower divi-

sion, or "faune seconde," of England, whereas none ofthem arc found
in the " faune seconde " of Bohemia ; this fact alone he considers

sufHcient to prove the possibility of his colonies, as these 32 species

coexisting wdth the " faune seconde" of Bohemia might have immi-
grated into the Bohemian basin and have dwelt there temporarily

during the existence of this fauna. Of these 57 species, 50 occur in

the Wenlock beds and 27 extend into the Ludlow beds, whereas in

Bohemia 51 of them are found in the etage E, and only 12 appear
in etufie F ; only five extend into etacje G and one into H. Thus
showing that etage E contains almost all the pala?ontological con-

nexions hitherto recognized between the " faune troisiome " of Eng-
land and Bohemia, whereas the few identities occurring in the

three etages E, G, and H, merely serve to show that they are really

constituent parts of the same Ujipcr Silurian division.

After describing the different connexions between the " faune

troisiemc " of Bohemia and the other countries mentioned above, the

author observes that these comparative statements are the only

means available for ascertaining how far the last phase of the Bohe-
mian " faune troisiume " contained in the etages G and H is repre-

sented in other countries. By way of comparison, he enounces the

chief distinctive characters of this phase as follows :

—

1. Intermittent or sporadic presence of fish, and particularly the

armoured type, the first appearance of which belongs to etage E.

2. Predominance of the genera Dahnanites and Bi'ontens amongst
the Trilobites, and the presence of the genus Cahjmcne. The genus
Dahnanites is only represented by the group of D. Hausnianni.

3. The reappearance and relatively new development of the nau-
filiform Cephalopods generally, and particularly of the genera Flirag-

moceras and Gomj^Jwceras, charactorizcd by their contracted opening.

4. Develoi:»ment of the group of Nautil'ma, representing the genus
Goniatites, which made its first api^earance in the etage E.

5. Sporadic ai^pearance of Cardiola refrostriata in the etage II.

These characters are nowhere found all together in any horizon of

the Upper Silurian division in the Pakeozoic regions of the two con-

tinents ; but their absence shows itself in very different degrees in

the different countries compared with Bohemia. In the neighbour-

ing regions of Saxony, Thuringia, and Eranconia no trace has hitherto

been found of the last phase of the " faune troisiemc," whereas the

earlier phase has now been distinctly recognized. The Silurian

deposits of these regions appear to belong to the great PaliX'ozoic

zone of the north, as England, Paissia, and the Harz, the faunas of

which, notwithstanding their greater distance, bear a very marked
resemblance to the phase of the etages G and H. Sweden and Nor-
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way are in the same category. France, Spain, and Sardinia, although

shoeing clear evidence of the existence of the first phase, are also

deficient of all trace of the last phase, only in France the forma-

tions which are classed as Lower Devonian contain numerous fossils

similar to the forms found in the different etarjes E. F, and 0.

In England, the Isle of Oesel, and the Harz, the characters of the

fauna of the etar/es G and H are partially represented ; but in

England, amongst the six genera offish found in the Ludlow and Pas-

sage-beds, there are none of the cuirasses or armoured types. The
TrUobites are almost entirely wanting ; the Dalmanites of the

groups D. Hausmanni and Broateiis are not represented. The same
is the case with the Nautilidte with the contracted mouth. Gonia-

tites are unknown, as well as CardioJa retrostriata.

The United States of America form another category, showing
the principal characters Avhich distinguish the fauna of the etages

G and H, viz., the sporadic appearance of the armoured fish, the

existence of the genus C'ah/mene amongst the Trilobitcs, a greater

development of the Dalmanites type, and the reappearance and re-

lative abundance of the XautUidoe ; thus the most complete repre-

sentative hitherto known of the eta/jes G and H is found in the

State of New York.

The fifth chapter is devoted to the consideration of the connexion

between the etaijea F, G, and H of the Silurian basin of Bohemia
and the Devonian formations. After alluding to the evidence which
he has given that the lower calcareous etmje E contains by itself a

fauna almost as complete as that which is distributed in difiercnt

beds in other countries between the Lower Silurian and the Devo-
nian, the author proceeds to show that it would be a great error to

suppose that the upper etarjes F, G, H could belong, at least par-

tially, to the Devonian period. He shows, by carefully analyz-

ing the difi'erent classes of fossils contained in these three etaijis,

that, although they certainly do contain some species common
to the Devonian fauna, they are totally deficient in those forms

which have hitherto been considered as essentially characteristic of

the three subdivisions of the Devonian system', and that, on the other

hand, they contain many forms of a true SUuriau character.

The result of this examination shows that although the typical

forms of many Devonian species made their first appearance in the

Silurian fonnation. and although, as in the case of the Xautilidge, the

analogies brought forward would appear to show a greater connexion

between the Devonian faunas and the etage E than with the etage

G, no identical species, either of Trilobites, Xautilida^, or Goniatites,

occur in the two formations ; the same may be said of Pteropoda and
Gasteropoda. Of Brachiopoda there are 2 species common to etage

G and the Devonian beds. CcrelioJa retrostriata is a remarkable

instance of connexion between the Devonian phase and the youngest

Silurian phase, as well as between the older and younger phases of

the Upper Silurian ; and M. Barrande thu5 sums up the result of his

examination :

—

1. The last phase of the "faune troisiemo" contained in the etages
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G and H is more or less closely connected in all classes of fossils

with tlie former jihases of this fauna contained in the underlying

etacfes E and F.

2. Notwithstanding certain general connexions between these

same upper etcitjes, G and H, of the basin of Eohemia and the thi'ee

great Devonian svibdi\'isions, there is no such affinity between the

faunas of the two formations as would j ustify our considering them
as representing, under dilferent appearances, contemporaneous de-

posits. And with regard to the apparent j^aradox that the " faune

troisieme " during its later phase, nearest in point of time to the

Devonian fauna, is less closely connected with it than with the

lower etmjes E and E, he observes that his investigations pi'ove that

each class of fossils shows a greater or less number of specific

connexions, without counting the constant generic connexions be-

tween the Stages E and F and the overljing Gand H; and consequently

that, in a palaeontological point of view, the etwjcs G andH completely

maintain their Silurian character, and are only associated with the

Devonian beds hy those ordinary points of resemblance which occur

during any given geological epoch to announce the following periud.

1 have already ])ointed out the object of the second portion of this

work ; but I cannot take leave of M. Earrande, to whom I fear I

have hardly done full justice, Avithout making one observation.

Whether the colonial theory of M. Earrande be right or wrong,

it is impossible not to see in all his observations a confirmation of

that argument which has often been supported in this room, and to

which I have myself more than once ventured to allude, viz., that

in formations of the same age, although separated geographically by

greater or less distances from each other, we must not expect to find

the same species or even genera always appearing at any given

geological horizon simultaneously. The various conditions of life,

the depth of the sea, the different proportions of calcareous or

siHceous or argillaceous elements in the deposit, must have pro-

duced a difference in the organic contents of the formation—

a

difference which maj' often have shown a greater intensity in neigh-

bouring regions than in such as are separated by greater distances

in space. The difference caused by distance in time has always

been appreciated by geologists ; but that caused by distance in space

has sometimes been overlooked, not so much perhaps of late years as

formerly, when the identity or non-identity of fossil contents was

looked upon as the all-sufficient reason for synchronizing or sepa-

rating formations occui-ring at a considerable distance from each

other.

Amongst the more important discoveries of last year I must
notice that of Professor Huxley, who, in examining some reptilian

remains found in the Kilkenny Coal-field, ascertained the exist-

ence of not less than six genera, live of which are certainly new,

while the sixth, according to Profesor Huxley, may or may not be

identical Avith the Anthracosaurus of the Scotch Carboniferous rocks.
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The five now genera have been defined in a notice communicated

to the Eoyal Irish Academy by Dr. Wright, on behalf of Professor

Huxley and himself, imdcr the names of Urocondt/lus, Ophklerpeton,

IcJithi/erpcton, Keraterpeton, and Lepterpeton. Ophiderpeton is re-

markable for its extremely elongated and snake-like fonn ; Ictlujer-

pieion for its fish-like body and short limbs ; while Urocoiuh/hts, Ke~
raterpeton, and Lcp)tcrpeii>n have Salamander-like forms and well-

developed limbs. In all, the vertebrae are abundantly ossified, and

there are no traces of persistent branchial arches, so that they pre-

sent very important difierences from Archcegosaurus. The authors

then show that four of these five genera present unmistakeable re-

mains of the ventral dermal armour characteristic of the Labyrin-

thodonts, and that from this and other circumstances there can

be little doubt that they all belong to that group of extinct Am-
phibia.

Professor Huxley informs me that, up to the time when these di-

scoveries were made, eight genera, in all, of higher organization than

fishes were known to occur in rocks of Carboniferous age in Europe,

and five in America. Of the eight European genera, only Archce-

nosaui-KS, Pholidor/asier, and Anilirucosaurns were known by more
than mere fragments ; nor do we possess at this moment a know-
ledge of the nature of the limbs in any one of these genera, except

Arclicvgosaums. The five American genera Baplietes, lianiccps,

Dendrerpeton, HuJerpeton, and IL/louomus were much more fully

known ; and it was a eiuious problem whether further research in

Europe would tend to reveal the existence during the Coal-period of

smallAmphiljia with well-ossified vertebrte and well-developed limbs,

like the American forms, or whether it would show that the Labyrin-

thodonts of the European area rather adhered to the Archai'gosaurian

type already known to occur in Europe, but not hitherto found in

America.

So far as the Irish discoveries have yet gone they prove the exist-

ence, during the Carboniferous epoch of Europe, of Amphibia which,

are analogous to, though altogether distinct from, the "• homotaxic
''

American Labyrinthodonts,—analogous to them in the degree of

ossification of the skeleton and development of the limbs,—different

from them not only in detail, but in the existence of such types as

OpTuderpeion and iL-htlujerpeton, which have at present no jiaraUel

either in America or elsewhere."

The discoveries of the last five years show that the Labyrinthodont

Amphibia were as largely represented and as well developed in the

Carboniferous as in the Triassic formation. Three genera are known
from the Permian formation of Europe, and five from Asiatic, African,

and Aiistraliau rocks of an age which, if not certain, may safely be

assumed to be between the Carboniferous and Lower ;>[esozoic periods.

Professor Huxley concludes these observations by the following

remark:—"putting all these facts together, it would appear that

the Labyrinthodonts represent the first rope of the bridge which will

one day be suspended across the gulf which at present separates the

Palaeozoic fi'om the Mesozoic fauna."
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This interesting discovery in Ireland affords additional confirma-

tion of the correctness of the theory which assumes that new forms of

animal life, cither as species, as genera, or as classes, Avcre created or

made their appearance on our earth at the time when the conditions

of life were best suited to their existence, and that they were formed

with an organization adapted to the external conditions imder which

they were to live. When we analyze the great Carboniferous de-

posits, and recognize in them the vast tracts of ancient swamps and
marshes covered with the rich and luxuriant vegetation which they

formerly presented, subject to the gentle oscillation by which they

were alternately submerged beneath the ocean and slightly raised

above the level of its waters, we find, as in the great dismal swamps
in some of the Southern States of North America, the very conditions

of life most suitable for reptilian existence ; and precisely on this ho-

rizon they appear to have come into existence not in one or two vague

forms developed out of previously existing ones, but, as it is now
shown, in a great variety of new foi-ms, all belonging to tlie same
reptilian class, varying in different hemispheres, but presenting

those peculiar characteristics which constituted them the fit inhabi-

tants of low swampy regions, clothed with an abundant yet varied

vegetation. Future discoveries will, no doubt, in time add to the list

of genera and to our more perfect knowledge of the reptilian fauna

of the Carboniferous age. In the mean time Ave may congratulate

ourselves on this great addition to our knowledge of this fauna, for

which we are indebted to the zeal and acumen of Professor Huxley
and Dr. Wright.

In the ' Bulletin de la Societe Geologique de France'* wiU be

found an interesting account of the history of the discussion respect-

ing the Carboniferous formation of the Alps, by Prof. Alphonse Favre,

of Geneva, in which he describes the progress of the discussion which
so long prevailed respecting the age of the anthraxiferous formation

of the Alps, in consequence of the apparent intermixture or alternation

of beds containing vegetable impressions, su^iposed to indicate a

Carboniferous period, with beds containing Belemnites, supposed to be

of Jurassic age. You all, no doubt, remember the numerous memoirs
published on this subject, and of which a very full account Avas giAX'U

by M. Scipion Gras in a former volume of the ' Bulletin.'

M. FaATe has taken t;p the subject, and has carried on the history

to the latest times. He divides it into four periods. I need not

trouble you here with any notice of the fii'st two ; and, Avith regard

to his third period, I Avill only obserA'c, that it extends from 1858 to

1860, and contains an account of aU the obserA'ations Avhich tended to

prove the existence of the Triassic fonnation and of the Infralias, as

well as the consequences Avhich resulted from this discovery. He
shoAVS that the existence of these two formations created such a

break between the Lias and the Coal-formation, that it was no longer

possible to admit that the beds in question could belong to the same
age. The Trias was even discovered at Petit Cceur, so that this

locality could no longer be claimed as a proof of the union of the

* 2nic siv. vol. xxii. p. 59.
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Lias and the Coal-formation, and the hattlc-field of the discussion was

removed to St. Jean de Mauriennc. The fourth jieriod extends from

1860 to 1863. It began with the discovery of Xummulites at

Maurienne, and continued to the close of the discussion. Then it

was that the recognized presence of the Trias and the Infralias, as

well as the position otthe Xummulites found in a formation hitherto

considered by M. Scipion Gras as antliraxiferons, combined with the

mineralogicai character of the rocks, their stratigraphical position, so

long misiuiderstood owing to the numerous contortions of the beds,

and the fossils which they contained, proved the presence of the real

Carboniferous formation in the Alps.

The fact was generally admitted at the meeting of the French

Geological Society at St. Jean de Maurienne in 1861. The same

results were applied to Dauphine and Provence ; and finally M. Heer.

who had so completely mastered the mystery of the fossil flora of

Switzerland, published in 1863 a memoir respecting the flora of the

Carboniferous formation in Switzerland and Savoy, in which he

showed that not one single plant of the Carboniferous formation of

the Alps was found either in the Lias or in the Tiias.

Is it not a curious fact, observes M. Favre, that it required thirty-

five years of discussion and of argument to clear up a point of

Alpine geology ? It has led, however, to a much better knowledge

of details ; and now questions relating to the age of a fonnation

can be solved as well in the .Alps as in the neighbouring countries,

and the charge of backwardness can no longer be maintained against

the geology of the Alps.

In concluding this iirecis, M. Favre gives a Hst of the various

geologists who had adopted the difl'ereut \-iews respecting the age of

the anthraxiferous beds of Switzerland. In this list he places my
name amongst those who referred this formation to the Lias. Xow,
although there can be no discredit in being placed in the same
categoiy with such names as Elie de Beaumont, Sismonda, CoUegno,

Roget, (tc, I think it right to say that the only part I took in the

discussion was this, that in the anniversary address which I de-

livered from this chair in 1856, after giving a sketch of M. Scipion

Gras's memoir on the subject, I stated, on the strength of the alleged

superiority of evidence derived from the fauna of a formation as to

its age, over that derived from its flora, that " the weight of evidence

appears to be in favour of referring the whole formation to the

Jurassic rather than to the Carboniferous period."

M. Favre also adds that, if the discussion had terminated in

the contrary- sense, the Avhole question of palaeontology would have
had to be seriously modified. If it had been proved that the coal

plants were still living during the Liassic period, the value of fossil

botany would have been destroyed, as it would no longer have served

to characterize a formation. The labours of Prof. Heer have saved

us from this catastrophe.

"With reference to this question I may also direct your attention

to another memoir in the same number of the ' Bulletin ' by M.
Lory, in which he endeavours to explain the stratigraphical anomaly
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of Petit Coeiir in the Tarantaise. The locality is a very limited one,

and the phenomena cannot be explained by inversion of the strata,

or by a turning over of the different beds. After describing the prin-

cipal facts, ho shows that the anomalous position of these beds,

which had caused so much difference of opinion amongst geologists,

was owing to two faults, one general and the other local, and to the

slipping or sliding-in of overlying beds into the cavities thus caused,

and so bringing the Upper Lias beds in immediate contact with the

Coal-measures, and even the underlying crystalline rocks.

Neither time nor space would allow me to go through the numer-
ous works which the industry of the German geologists have pro-

duced on those portions of the secondaiy series, the Triassic and
Liassic formations, which are so extensively developed in the Alps

and in Germany itself. It would reqiiire volumes to do justice to

them all. I must therefore confine myself to a slight alhision to

some of the more interesting memoirs Avhich have come under my
notice ; and in doing this 1 feel it is impossible to withhold an

expression of admiration at the zeal and energy with which these

investigations have been pursued in so many different parts of Ger-

many. It is not that one eminent palaeontologist has directed his

attention to this subject, but a whole army of eager and enthusiastic

explorers, animated by the recent rapid accumulation of facts, by
the discovery of new fossils, and by the greater accuracy with which

the different fossil-bearing strata have been distinguished, seem to

have come forth from every corner of Germany, each taking up some

special branch, and in the end almost overwhelming us with the

mass of accumulated results.

Professor Giimbel has published a very important memoir on the

geological conditions of the Triassic district of Pranconia. After

describing the topographical features of the district under conside-

ration, he gives a general account of all its geological features,

showing that the crystalline rocks (Urgebirgs-felsarten) of the Oden-
wald form the basis of the whole system. The Silurian, Devonian,

and Carboniferous systems are wanting in this district. The con-

glomerates of the Dyas (Rothtodtliegendes) rest immediately on tlie

XJrgebirge and form the basis of the Triassic formation (Bunter Sand-

stein, Muschelkalk, and Keuper), which fills up the whole region

between the crystalline rocks of the Odenwald and the Hercynian

mountain-system. It is well known that all the rocks of the Pran-

conian Alps rest upon this Triassic surface, and form a kind of insular

continent in the Keuper district.

The different beds and rocks throughout this region, with their

characteristic fossils, are then carefully described ; after which the

author makes the following general remarks:—"The long period of

time during which the massive rocks of the Jurassic formation were
gradually deposited in eastern Pranconia, passed away without leav-

ing any additions to the rock-formations in the greater part of the

western district. Western Pranconia was a continent of dry land

during this period of the formation of the earth's crust. Not until

the Tertiaiy period did this district again share in those changes and
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convulsions whicli were constantly going on—sometimes here and

sometimes there^over the whole surface of the earth. It is, how-

ever, comparatively only a small portion of the Franconian region

which took part in these changes during the Tertiary period ; but the

new formations are of so gigantic a character that they make up in

inteusitv for what may he wanting in extent. To these phenomena

belong- the volcanic formations, which were developed within the dis-

trict of tlie Ehun mountains ; they form a link in that great chain of

volcanic operations which connects the central mountaius of Bohemia

through the richtelgebirge on the one hand, aiul through the Vogelsge-

birge and the AVcsterwald on the other, with the Siehengebirge.

l)r. "Waagen has endeavoured in a short memoir to give us a general

classification of the beds of the Upper Jurassic formation, taking as

his basis the classification of English geologists, as the first which

was founded on a more accurate knowledge of the difterent beds,

although he doubts whether the names which were sufficiently

appropriate in the localities to which they were originally api)lied,

are equally so when applied to large areas where the same beds either

assume a diifercnt petrographical fades or are characterized by a

distinct or abnormal fauna. After describing the various local hori-

zons from the Portland Stone to the Oxford Clay, he endeavours to

establish a comparison between the English beds and those on the

continent, which arc assumed to be their representative zones. The
following table shows how he groups these formations :

—

Local Honizoxs. EXGLISH Divisioxs.

i f 1 P
Zone of Triijonia fjlhhom . . < ^,' p

1. Portland Stone,

ortland Sand.

Region of

Orhicvla lathsima and
Acanthoteuihis ,sj*Cl-/o,w .

PtCgion of

Ammonites mutahilis and
Exoijyra vhyula . . . .

^3. Kimmeridge Clay.

Picgion of

Ammonites alfenians and
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I must also notice the work of Dr. Ferdinand Stoliczka, entitled
' A Eevision of the Gasteropoda of the Gosau beds in the Eastern
Alps.' This memoir was written in Calcutta, where the author is

one of that band of geologists who, under the superintendence of
Prof, Oldham, are working out the geology of India. Ha\dng col-

lected in the Gosau district a vast amount of material before his
departm-e for the East Indies, he has been induced to publish his
observations in consequence of what he considers the great errors in
Herr Zekch's account of the Gosau Gasteropoda ; and it was with a
view of rescuing geological science from these errors, some of which
are pointed out, that he undertook the critical examination of these
species, which have been too hastily increased in number by Zekeli
from 124 to 193 species.

With regard to this formation, I will only quote one sentence from
Dr. Stoliczka's work, to show one fades of the Gosau deposit. "It
is well known that during some one of the elevations of the calca-
reous rocks of the Alps, after the deposition of the Lower Chalk, the
calcareons crust was cracked and opened out in numerous directions.

These fractures extended downwards to the ' hunter Sandstein.'

The sea of the Upper Chalk period penetrated these openings, took
up its material chiefly from the ' hunter Sandstein,' and deposited
it again under a somewhat altered form. This is the reason why
our Gosau beds generally rest immediately on the * hunter Sandstein,'

and why it is often no easy task to decide what is Gosau deposit and
what belougs to the ' hunter Sandstein.' The occurrence of fossils

affords the easiest and safest solution of the question. The Gosau
beds were thus deposited in bays and inlets of the sea, which, how-
ever, had a far greater extension than now appears ; not only the
abundance and variety of the fauna, but positive proof derived from
the conditions of the deposit leave no doubt on this point. Mighty
rivers soon emptied themselves into these bays, and drove away the
true marine fauna. A peculiar molluscous fauna developed itself at

the mouth of these rivers with species of Cerithimn, Potamides,
Nerita, and Omphalia, accompanied no doubt by numerous fish and
gigantic Saurians." He further shows that, under the influence of

this great addition of fresh water, the water itself became brackish,

or alternately marine and lacustrine. By degrees, the marine
fauna was checked and driven more towards the middle of the sea,

where it was powerfully developed in the neighboiu'hood of islands

or in other favourable localities.

I would also have given some account of the following papers, had
time permitted :

—

" On the Cephalopod family AcantJwteutJus," by Prof. Ed. Suess,

read at the meeting of the Imperial Academy of Sciences on March
16, 1865.
" On the Formation of the Bunter Sandstein and Muschelkalk in

upper Silesia and its Fossils," by Dr. Henry Eck.
" On the Tithonic Etage," by Prof. Oppel of Munich, published

in the journal of the German Geological Society, 1865. This for-

mation is intermediate between the Upper Jurassic and Lower Cre-
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taceous beds, and the author defines it more strictly as occurring

between the Kimmeridge and lower Neocomian beds. It refers to

certain Alpine deposits containing Cephalopoda, probably corre-

sponding with Portland, Purbeck, and Wealden beds, but of which the

exact parallelism has not yet been sufficiently made out.

" On the Fauna of the St. Cassian beds, being a Supplement to the

Palaeontology of the Trias of the Alps," by Gustav Laube, in two

parts, the first of which contains a description of the Spongitaria,

Corals, Ehinidce, and Crinoidce, with 10 plates; the second part

contains the Brachiopoda and Bivalves, also with 10 plates.

" The position of the llaibl beds in the Franconian and Suabian

Keuper,'' by Prof. F. Sandberger.

AVith reference to the much discussed question of the true position

of the Avicida-contorta beds, to which I alluded on a former occa-

sion, I find in the ' Bulletin de la Societe Geologique de France,'

2nd ser. vol. xxii. p. 369, an interesting communication by M. Jules

Martin, entitled " The Khtetic formation or Avicula-contorta zone

;

its petrographical, stratigraphical, and palseontological constitution

in the different parts of Europe where it has been studied." Dis-

satisfied with many of the results of previous investigations, M.
Martin determined to go fully into the whole question, the result

of which has since been published. In the meantime he here

gave a general resume of what appeared to him the real state of the

case, after examining the data obseived in different countries in

a mineralogical, stratigraphical, and paheontological point of view.

After describing the mineralogical character of the beds in question

in different parts of Europe, he comes to the conclusion that the

petrographical constitution of the zone is always dependent on the

nature of the underlying beds, or of the coasts which were washed
by the seas of this distant period. A coarse sandy conglomerate

when in contact with the crystalline rocks, becomes a fine sand

when it succeeds the grit of the Keuper, and marly limestone when
it rests upon the variegated marls and other argillaceous beds. Thus
it often happens that the lower beds resemble, and even alternate

with, the Keuper for a certain time, and then in the upper portion

pass by a regular transition into the overlying Lias. MineralogicaUy,

therefore, there is no evidence to show that it belongs to the Lias or

to the Keuper absolutely.

The same may be said respecting the stratigraphical e%adence.

AVith the exception of a few local cases of a very limited character,

there does not appear to have been any violent or cataelysmal dis-

turbance, either at the beginning or at the end of the Avicula-con-

torta period. In general, these beds are found to be in a position of

conformable stratification, both with the Keuper and with the Lias.

The paleeontological evidence is more important. M. Alartin has
carefully examined all the lists given by the different authors who
have written on the subject, and endeavours to show how many
species and genera are common to the Keuper and the Avicula-con-
torta zone, how many are peculiar to this zone, and how many it

contains in common with the overlying Lias. After eliminating
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useless synonyms, he proceeds to examine the geological limits now
known of the 149 genera, to which belong the 535 species which
form the fauna of this formation. He thus finds that only 12 of

these genera, containing 37 species, belong to the Palseozoic and Tri-

assic formations, and appear for the last time in this zone ; that 47
other genera, comprising 71 species, appear here for the first time,

and extend in great numbers into the Jurassic series ; that some are

pecidiar to this horizon, and that the remainder are common both to

the overlying and underlying beds. From these lists alone, we find

that the greater preponderance of forms connects this zone with the

Lias rather than with the Keuper. He then analyzes the different

classes with the same general result, except in the case of the Bra-
chiopods, which show a greater affinity to the Keuper than to the

Lias.

Again, looking at the question with regard to species, he finds a
far greater number identical with the Lias than with the Keuper,
and this with reference to the flora as well as to the fauna. The
next question is whether this zone is to be considered as a distinct

formation or merely as the lowest member of the Liassic series.

There can be no doubt, according to M. Martin, that the number of

organic forms which appear for the first time at this hoi'izon is too

great and too important not to be considered as characteristic of a
distinct epoch ; at the same time it is essentially Jurassic in its

character, and should therefore be considered as the lowest member
of the Jurassic series. The author concludes his paper with a series

of propositions involving in a concise manner the arguments above
recorded, but which it is hardly necessary to repeat on this occasion.

I will merely add that he gives a list of sixteen species common to

the Avuula-contorta zone and to the Trias, as well as another list of

fifty-seven species common to this zone and the Liassic formation.

I)r. Beuecke, of Heidelberg, in his work on the " Trias and Jura
in the Southern Alps," published during the present year at Munich
in the * Geognostisch-palajontologische Ecitrage,' has taken another
view of this question, and endeavours to show, in opposition to the
views of Ilenevier,Stoppani,and others, that the Rhsetic beds including

the Avicula-contortu zone, should be referred to the Trias rather than
to the Lias. He denies that the Infralias possesses that j^eculiar

character which justifies its being considered as a distinct formation
intermediate between the Trias and Lias. But, independently of this

question, the work of Dr. Benecke contains much valuable informa=-

tion respecting the stratigraphical details of these formations, and
the comparison of those of Lombardy with those of Southern
Germany. Nor is the paheontological element overlooked. The
forms of animal life of the diff'erent strata are carefully compared,
and the whole argument is mainly based on sections which he has
himself observed in the different districtf he describes.

On a former occasion 1 gave you some account of the observations

of M. Renevier on the Infralias or Rha^tic beds in the neighbour-
hood of the Lake of Geneva. He has since published an account of

the geological formation of the Oldenhorn, a peak which rises to the

e2
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height of 3124 metres a little to the eastward of the Diablerets. A
short notice of this will not, I think, be uninteresting, as giving a

clear explanation of some of the complicated structures of the

secondarj- beds in this portion of the Alpine chain. After describing

the orographical limits of what he calls the massif of the Oldeuhom,
which is separated by a fault from the Col de Pillon on the north

or north-west, he describes the different formations of which the

northern slope of the mountain consists. These are broken into

several alternating anticlinal and synclinal masses,or.as he calls them,

combes and vaUons, or saddles and troughs as they are sometimes

called. It forms a portion of the Cretaceous and Xummulitic zone of

the Alps. The principal nucleus of the formation is Xeocomian, par-

tially covered over by the Urgonian limestone, resting on which are

occasionally found fragments of the Nummulitic beds, these generally

occur in the troughs formed by the synclinal arrangement of the

Urgonian limestone. Without going into all the details given by
the author, it may suffice to say that these beds, which are sometimes
seen in an almost horizontal position, become, higher up the moun-
tain, completely vertical or even sometimes slightly inverted to-

wards the north. This alternation is repeated several times.

This remarkable arrangement, he observes, is precisely similar

to the saddles and troughs of the Jurassic chain, with this difference,

that the system of contortion which in the Jura has a horizontal

base, must be referred in the Alps to a highly inclined base line,

so that the two sides of a trough Avhieh in the Jura " are symme-
trically inclined, become in the Alps the one horizontal, and the

other vertical." This is well shown in his section of the Sanetsch,

where he has drawn an incUned ideal base line, which, when placed

in a horizontal position, reduces the Alpine contortions and inversions

to simple Jurassic undulations ; by this means the structure of the

Alpine beds is wonderfully simplified, and throws an interesting hght
on the mode of elevation of the chain of the Alps. Here, at least, it

appears that the elevation of theAlps presents two principal elements.

The first action formed the undiilations of the beds, producing a

structure analogous to that of the Jura ; by the second, the whole
mountain-mass underwent an unequal amount of elevation starting

from the centre of the chain, producing an inverse effect on the un-
dulating beds, raising up and overturning some, while others were
brought into a horizontal position. This semi-jurassic orography

has given him the key to other stratigraphical arrangements in the

Alps, even more complicated and unusual.

The author then proceeds to describe the various formations, the

most recent of which is the Xummulitic, which consists of four dis-

tinct beds, and, as I have observed, always occurs in the troughs

formed by the synclinal Urgonian limestone. He mentions various

points where it is seen, and the different fossils by which it is cha-

racterized. Several species of Cerithium are abundant in the lowest

bed.

The next fonuation is the Urgonian. Xo traces of the Cenoma-
nian, Gault, Aptian, or Ehodauiau have been here found. The Ur-
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gonian formation consists chiefly of a white compact limestone. In
its fracture it is slightly crystalline, sometimes white, but more fre-

quently of a greyish hue, and except by its fossils is often hardly to

be distinguished from the Nummulitic limestone. Wherever the

Urgonian beds are broken through in the anticlinal saddles, a mass
of brown schists rises up below them. The author attributes them
to the Neocomian formation on account of the fossils they con-

tain, as BeUmnites pistUiformis, Blainv., B. dilatatus, Blainv., Ostrea

reetangularis, Eom., a Hamite, and a Terebratula resembling T.

pseudojurensis, Leym ; at the same time he is not prepared to say

that other older beds may not also be associated with the Neocomian.
To the N. or IS'.W. of the Oldenhorn rises the Col de Pillon,

separated by a fault which follows the line of the river Dard to a

well known spot called Sur Pillon. The beds to the north of this fault

consist of alternating bands of gypsum and Corgneide or Eauchwacke,
which, in accordance with the views of Prof. A. Favre, the author

considers as belonging to the Triassic group. He has traced them
to a considerable distance from the Plan des Isles to the eastward.

It is difficult to make out their stratification ; M. Renevier suspects

that they represent repeated undulations of the same beds. They
are in part concealed under erratic deposits, and appear to be over-

lain by the sandstones, schists, and conglomerates of Palette du
Mont, the highest point of the mountain-mass to the nox'th, and
which is laid down as Flysch. No fossils have been found in these

beds, nor in the gypsum or Corgneule of the Col de Pillon. The
latter is generally more or less cellular, and the gypsum varies from
white to grey.

Amongst the valuable works which have been published in S^vitzcr-

land, I may also mention that of W. A. Ooster on the " Petrifications

remarquables des Alpes Suisses," in which he gives a fuU synopsis

of all the fossil Echinoderms which have hitherto been discovered in

the Alps of Switzerland. The work is illustrated by twenty-nine
plates of fossils, and professes to give a description of all the species

hitherto known, from th« Infraliassic beds upwards to the Tertiary

formations, amounting in the whole to 193 species, which are thus

distributed :—Trias 3, Infralias 4, Lias 4, Jurassie 27, Cretaceous

93, and Tertiary 62 species.

In the last year's volume of the ' Zeitschrift der Deutschen Geolo-

gischen Gesellshaft ' will be found an interesting account of a visit

to the copper-mines of Monte Catini in Tuscany, and to some other

places in their neighbourhood, by Herr von Rath, of Bonn. The
mineralogical and physical features of the country are well pour-

trayed, as well as the diffei-ent geological formations. The sterile

aspect of the Pliocene clay-hills, on which every attempt at culti-

vation has failed, is graphically described, and we have also a full

account of the Borax Lagoons (Lagoni) of Monte Cerboli.

There is, however, one passage in this memoir which has surprised

me. In describing the well-known statuary marble of Carrara, which
belongs to the Lias formation, the author says that in the Apiian Alps

the finest statuary marble occurs in large lenticular masses, whith



•46 PEOCEEDrN'GS OF THE GEOLOGICAL SOCIETY.

are surrounded by a husk or crust containing much mica or talc and
other substances, and are imbedded in the common crj-stalline lime-

stone. This husk is called " Madre-macchia ;" and the more it is

developed, the purer is the marble within.

This is precisely the manner in which the pure white alabaster of

Florence is found in the gypsum-quarries of Castellina, as I have

already described it *. I have also visited the marble-quarries of

Carrara but never observed this peculiar structure there, l^o doubt

the marble varies much in quality in different localities and on dif-

ferent hills, but it always occurs in large amorphous fissured masses,

all trace of stratification being removed by the metamorphism it has

undergone. If the author has not, as I suspect, confounded the

structure of the alabaster with that of the statuary-marble, it will

be a curious coincidence to find that both occur under such similar

circumstances. The explanation of this structure given by the author

is no doubt correct, viz., that during the metamorphosis of the lime-

stone or gypsum, the foreign particles mixed up with it were
driven out by chemical action and formed the Madre-macchia ; and
the more this was done, the more perfect was the marble or ala-

baster.

Prof. Eeuss has published in the ' Transactions of the Imperial

Academy of Sciences at Vienna,' a paper on a portion of the fauna

of the Upper OHgocene formation of Germany, viz. the Foramini-

fera, Anthozoa, and Bryozoa. The author's former works on these

minute forms are well known ; and, after alluding to the pre\-ious

partial publications of other authors, he observes that, owing to the

large mass of materials placed in his hands by numerous palaeonto-

logists as the results of recent investigations, including all the

known German localities of Upper Oligocene beds, he has been
enabled to compile a complete view of the whole Foraminiferous,

Anthozoan, and Bryozoan fauna of the Upper Oligocene. Should

future researches lead to the cHscovery of a few more species, they

would only fiU up gaps, but in no way effect any important change

in the general view of the question. Before describing the indivi-

dual species he makes the foUo^ving remarks :

—

1. Fommimfera.—Hitherto 142 species have been observed, with
two remarkable varieties. Of these only 5, which, moreover, are

very scarce, belong to the division Avith sihceous shells; 16 species

have a thick calcareous shell wathout pores ; the great majority,

viz., 121 species, have a calcareous poriferous shell.

From the table of genera it appears that the Ehabdoideas (with

21 species), the Cristellarideas (with 25 species), the Polymorphini-

deae (with 40 species), and the Eotalideae (with 19 species) are the

most abimdant. The genera containing the greatest number of

species are, Crutellaria, liohnVma, Glolulina, Fohjmorj/hin<i, and
BotaHu. He then adds a list of those species which are the most
abundant and characteristic of the whole fauna, the more so as

they are almost all peculiar to the Upper Oligocene.

* Quart. Journ. Geol. Soc. vol. i. p. 282.
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He then arranges all the species in a tabular form, shelving not
only theii- vertical range in the different Tertiary stages in which
they occur, but also their horizontal development, viz. the different

Upper Ohgocene deposits in which they have hitherto been found.
This hst shows that the Ahnegraben near Cassel has alone afforded

88 species, the greater part of which are only found in few localities.

Very few species have a wide distribution. With regard to the
vertical distribution, 67 species have been found only in the Upper
Oligocene, to which they seem peculiarly to belong ; 47 species de-
scend into the Middle Oligocene or Septaria Clay, and of these 5
reach the Miocene, 3 the Pliocene, and 1 species is still living. Alto-
gether the Upper Oligocene has 42 species in common with the
Miocene, 5 of which extend into the Pliocene and 10 are still living.

" Taking all these facts into consideration," observes Prof. Reuss,
" we come to this conclusion, that the Poraminiferous fauna of the

Upper Oligocene beds is very peculiar, and easily recognized under
aU circumstances. The marks of distinction are partly common,
partly special : the former rest on the remarkable preponderance of

various Pohjmorphinideoe and Crlstellaridece, and on the abundance
of the otherwise scarce FlabeUince ; the latter on the numerous
species peculiar to the Cassel beds, amongst which the above-men-
tioned 17 species are remarkable, partlj' for the great abundance of

incU\dduals, and partly for their distribution over almost all the

Upper Oligocene localities."

The author then gives a description of all the observed species,

with their situation, history, and locahties, and adds five well-exe-
cuted plates of figured illustrations.

2. Aiithozoa.—Only seven species have hitherto been found which
can safely be referred to the Cassel beds ; others may perhaps be
found by other authors, but the characteristic evidence is stiU incom-
plete. Of these 7 species, 3 belong to the CaryophylUdece, 3 to

the Tiirhinolice, and 1, viz. Cryptaxis alJoporoides, to the Madri-
poridece. Fragments of other species have, however, been found
too imperfect to describe, and authors have also quoted some which
Prof. Reuss has not had an opportunity of examining ; the whole
number is therefore probably greater. The author then gives a

detailed account of the different species at present known to him.

3. Bryozoa.—These are much more numerous in the Cassel beds

alone. The author is already acquainted with 73 species, and there

are probably others. A tabular statement of their different locali-

ties then follows, from which it appears that they are very un-
equally distributed. Thirty-seven species have been found at Ast-
rupp and 28 at Luithorst. It is, however, worthy of notice, that

many of these Bryozoa extend through several stages of the Ter-
tiary formation, and they must therefore have continued to exist

through a long period of time. This is in direct opposition to the

opinion of F. A. Romer, who has stated that each si)ecies of Bryozoa
is peculiar to one Tertiary formation, and that any one Bryozoon is

Buificient to fix the age of the formation in which it is found. This

Prof. Reuss considers to be an error. Then follows the detailed
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account of the individual species. It must also be stated that the

-work is accompanied by 15 plates of illustrations.

Although perhaps more interesting in an ethnological than in a

geological point of view, we cannot altogether exclude from our

notice the phenomena attending the first appearance of Man on our

planet. The discoveries of the last few years have satisfactorily

shown that the opinions formerly entertained of a great break

existing between the period when the now extinct races of Mam-
malia dwelt in our land, and the first creation of Man, are no longer

tenable. Here also we have been obliged to give up the theory of

great breaks between successive formations. As we find a gi-adual

passage from one geological formation to another evidenced by the

aradnal dying out of the pre-existing forms of animal Hfe, and the

(jradiial introduction of newer, and generally higher, forms (although

we do not yet understand the law of such progressive changes), so,

when we come to the most recent, or Quaternaiy, periods in geolo-

gical chronology, we find evidence of Man's existence on the earth

before the final disappearance of those varied forms of mammalian
life which have hitherto been generally looked upon as belonging

to the final period of the geological cycle. Thus Man of the present

day is connected by an almost unbroken series of links with the

recently discovered Foraminifera of the Laurentian gneiss. Let me
not, however, be supposed to be thereby giving in my adhesion to

the doctrines of development, either to that of Lamarck or to the

more recent and captivating views of Mr. Darwin.

Since, then, we must now admit human remains, and the g\\-

dences of human existence, as belonging to the last period of geolo-

gical history, I cannot refrain from alluding to some of the publica-

tions which have recently appeared on this subject.

Dr. Felix Garrigou, of Tarascon, has published an interesting

work on the old Quaternarj- alluviums and the bone-caves of the

Pyrenees and of the West of Europe. After pointing out that dif-

ierent caves contain different animal remains generally, in accord-

ance ^vith the various positions of the eaves, he shows that some

caves contain as many as three distinct beds characterized by their

different contents, as, e. y., the cave of Mas-d'Azil.

The first period is characterized by Ursus spelceus, U. priscus,

Felis spelcea, Hi/cena spelcea, ElepJtas pritnir/enius, Rhinoceros ticho-

rhinH.f, Mer/aeeros hihernicus, Cervus eJajjlms, Bos p>rimigenius, Bison

earopaus, and sometimes Cervus tarandus, &c. The second period

is that in which the Reindeer is most prominent ; with it are found

the Horse, Merjaceros Idhernims, Cervus elaplius, Bos primigenius.

Aurochs, Sheep, Chamois, Bouquetin, "^"olf, and Fox, and a third

species of CVnu'-v, perhaps intermediate between these two last, but no

domesticated animals. The fauna of the third or prehistoric period,

found at the entrance of caverns and in beds overlying those which
contain the Reindeer, consists of Ursus arctos (still liring in the Pyre-

nees'), three species of Bos (domesticated), the Goat, Sheep, Sus

scrofa pahistris, Sus scrofa ferus, Cervus elajjhus, Roebuck, Bouquetin,

Chamois, Wolf, Fox, domestic Dog, Hare, Blackcock, &c.
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The author then observes that, " as the stratigraphical and palifi-

ontological researches point to three distinct periods from the com-
mencement of the Quaternary epoch down to the historic times, so

the study of the remains of human industry, so constantly recurring

with the different faunas described above, also prove that these

divisions are correct ;" and he assumes that from the commencement
of the Quaternary epoch there are in the south of France three great

distinct phases in the palteontological history of this period, as well

as in the history of the civilization of the peoples which have lived

since the commencement of that epoch.

1. In the first great phase, Man was the cotemporary of the

great Cave Bear, and of all those animals which have been shown
as accompanying this great mammifer. The bones of these animals

lie together, broken by man, either in the old Quaternary^alluviums of

the sub-Pyrenean valleys, in caves, situated from 150 to 250 metres

above the level of the present valleys. The remains of human in-

dustry found with the remains of these extinct mammifers indicate

an early art somewhat resembling that of the stone implements of

Abbe\ille.

2. During tliis first phase the great Carnivora and Pachydermata
became extinct. The Reindeer, owing to favourable conditions,

increased and multiplied, and became characteristic of a second

phase, during which Man had not yet learnt to domesticate animals.

But human industry had made considerable progress : the flints are

prepared with art and neatness, and bones are worked with more in-

telligence, as they show traces of sculpture and drawing. The Rein-

deer and its accompanpng fauna are found in grottos situated near

the foot of the mountain, and at a lower level than those which con-

tain the fJrsus spelams ; they are also found in some caves in beds

overling those which contain the mammifers of the older period.

3. The third phase is characterized by a fauna consisting chiefly

of domesticated animals, the remains of which are found at the

mouths of caves in the bottoms of the valleys, and sometimes in a

soil which forms beds overlying those containing either the great

Cave Bear or the Reindeer. Man has learnt to polish stones, thej'

are only occasionally cut ; he is acquainted with agriculture, but

has not yet learnt the use of metals.

The author then applies these principles, with the same results, to

the other parts of France, as well as to Belgium and the west of Ger-

many, and concludes with a chronological review of the various

Mammalia composing the old Quaternary fauna, to serve as a basis

for the geological history of Man, which the author subdivides into

various epochs, from the doubtful Pliocene of Chartres to the earliest

historic period, and concludes with a sketch of some of the geolo-

gical causes which have led to the cave-phenomena of the Pyre-

nees, and a statement of the different heights at which these caves

occur, for which I must refer you to the work itself.

In continuation of his great work on ' Paleontologie Stratigra-

phique,' M. d'Arehiac has published another volume, entitled ' Le-

mons sur la faune Quaternaire,' which the editor considers as a con-
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tinuation of the ' Introduction a I'etude de la Paleontologie Strati-

graphique,' already published. It may also be considered as the

tii'st application of the method recommended by him, and, strictly

speaking, as the commencement of his course of lectures, the object

of which is the exposition of the characters and of the distribution of

the fossil floras and faunas which have been successively developed

on the surface of the earth. In attempting to give a slight sketch

of this interesting work, I pass over the first lecture, which gives a

resume of the first portion of his course. The second lecture describes

the Quaternary fauna of the eastern and central parts of France.

After alluding to the e\ideuce of glacial action in the mountains of

the Vosges, the author states that the Quaternary deposits which fill

up the depression between these mountains and the parallel chain of

the Black Forest on the eastern border of the Rhine, consist of three

principal members.

1. The ancient alluvium, or loess, forms the uppermost or most

recent member.
2. Beneath this are beds of transported pebbles and blocks,

which, derived from the Vosges and the Black Forest, are connected

with the glacial phenomena of those chains.

3. These again rest on a deposit of rolled pebbles, designated as

the Alpine erratic deposit, or Alpine cUluvium, occupying the bottom

of the great valley of the Rhine.

These three deposits represent three successive epochs. The loess

is found on the flanks of the hills rising to a greater elevation in

proportion as we ascend the Rhine valley. At Bonn it is found at

an elevation of only 05 metres, between Heidelberg and Heilbron

at 200 metres, and on the flanks of the volcanic mountain of the

Kaiserstuhl it rises to the height of 400 to 450 metres. It contains

about 20 species of land and freshwater moUusca, most, if not all,

of which belong to li\ing species. In its lower beds have been

found the bones of extinct Mammalia, Eleplias primigenins, lihi-

noceros tichorhinns, Ox, Horse, and Deer. In the second deposit

have only been found a few species of freshwater shells, but in great

abundance. The third member or Alpine deposit is remarkable for

the great number of bones of extinct Mammalia found in it, in-

cluding, besides those just mentioned, Ursus spelaus, Hjcena spelcea,

Cervus megaceros, Equiis adamiticus, Bos priscKS, and Cervus j^riscus.

He then compares the loess of the Rhine with the old alluvium of

the north of France ; the second deposit is compared to certain por-

tions of the basin of the Seine, where beds of transported pebbles

and red sand without fossils are found ; and, lastly, the sands with

roUed pebbles forming the bottom of the plain of the Rhine are the

same as those which occupy the lower portions of the valleys of the

north of France and of Belgium, containing the same fossils and
offering the same physical characters, being exclusively composed
of the detritus of rocks which form the respective basins of each

depression.

Following this arrangement, the author describes the Quaternary
deposits of the difterent geological regions of France, giving full
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historical details of their progressive discoveries and of their re-

spective authors. He then proceeds to discuss in the same way the

organic remains found in the caverns and osseous breccias in dif-

ferent parts of France.

In describing the caverns of Arcy near Vermenton in Burgundy,
he states that in 1858 M. de Vibraye undertook the careful exploration

and examination of one of those caverns. He made out the exist-

ence of three distinct layers or formations, and in the lowest, con-

taining the remains of Ursiis sp('1ceus,IJijiena sjjelcea ,Rhinoceros ticho-

rhinus, &c., he found a human jaw, still retaining two teeth in situ,

in immediate contact with the bones of the extinct Mammalia. All

the characters of the substance of this jaw wei'e identical with those

of the bones with which it was associated and very different from
those foimd in either of the overlying beds. With such evidence he
observes that it is almost impossible to resist the conclusion that

Man was the cotemporary of these extinct animals.

The author also shows, with reference to the caverns of other parts

of France, and especially in Languedoc and in the Pyrenees, that

incontestable evidence has been found, not only of the existence of

Man during the later periods when the Reindeer abounded all over

France and the great Mammalia appear to have become extinct, but
even during the period of their existence; and in concluding his

chapter on the caves and osseous breccias of the Pyrenees, he ob-
serves that, in the valleys of the basin of the Ariege alone, the

elements of human chronology from the earliest Quaternary epoch,

viz., that of the C/rsHs spelceus down to the time of the lacustrine habi-

tations of Switzerland, are such as have nowhere else been found
within so small a space ; and he adds that, notwithstanding these

accumulated proofs, there are persons who still refuse to believe in

the contemporaneity of Man with the great extinct species of Mam-
malia. " But," he adds, " the history of science shows us at every

step instances of this opposition to the introduction of new ideas

contrary to old theories, and which wound the opinions and amour
prop7-e of individuals ; let us not therefore be astonished at what we
see around us on this question, but let us hope everything from time
and perseverance in inquiries, which will ultimately get the better

of these oppositions as they have already done of so many others."

The author then proceeds to examine these Quaternary deposits on
the northern and southern flanks of the Alps with the same genei-al

results, those of the Mediterranean, Asia, North and South America,
Australia, and New Zealand, giving in every case an account of the

most recent discoveries bearing on this important and complicated

question ; and he shows, in conclusion, that the phenomena observed
in America and Australia confirm the observations made in Europe
and Asia, viz., that the fauna of the great extinct Mammalia cha-
racterized by the Eleplius primi(jenius. Rhinoceros tichorhinus, Ursus
sjM'hviis, ifec. must be separated from the fauna of the present day.

At the same time the difference between the characters of the Qua-
ternary fauna, when compared with those of the existing fauna, are

by no means the same in different classes : in the lower marine ani-
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mals, as well as in the land and freshwater molhisca, the difFerencos

are very slight ; amongst the mammifers it is generally the contrary.

The analogy of the Quaternary and modern faunas is subject to its

own particular law in each natural division ; it is the more striking

in proportion as the animals under consideration are of smaller size.

If we examine the fossil ^lammalia of the southern hemisphere,

either by orders, by families, or by genera, we first find that the

animals are larger than their congeners of the present day; and
secondly, that the species which are identical with those of the

present day, or nearly so, are the smallest.

After alluding to the theory of Prof. Owen in his Memoir on the

Megatherium, in which he endeavours to explain why the races of

smaller forms of animals have had a more prolonged existence than
those of greater size, viz., because they could more easily accommodate
themselves to those changes in the conditions of life under which the

larger forms could no longer exist, he obsei-ves that, as a general

rule, we find in the different classes of fossil animals the duration

of species, and even of genera, is in an inverse ratio to their size and
mass, whereas the normal life of individuals is generally in a direct

ratio to their size.

" It is," he observes, in conclusion, "a mere question of time, for

which man, stiU new on the surface of the earth, has no chrono-

meter to enable him to measure the periods of existence of the beings

which surround him. Palaeontology, it is true, reveals to us the

existence of gigantic reptiles in past ages, which have successively

appeared and disappeared; and the small animals, their cotemporaries,

have equally undergone the inevitable law of the renewal of types,

both large and small, and of their continual replacement. It is

true, we do not observe this movement about us ; we are disposed

to believe that organic nature, Avhich, since the beginning of crea-

tion, has never ceased to modify itself, has become immoveable since

Man's appearance, that the laws of succession have been replaced

by mere laws of preservation ; in a word, that creation is complete

and finished.

" This, undoubtedly, is an illusion, caused by this fact, that the

few dozen centuries which constitute our history are not sufficient

to bear Avitness to any important changes; but if study and observa-

tion have taught us anything, it is this, that the history of the whole
human race is of no more account in the history of nature than the

life of those ei^hemeral insects of which a single day beholds the

birth, the reproduction, and the death."

An interesting Monograph has been lately published by Dr. G. A.

Maack, entitled ' Palasontological Inquiries respecting hitherto un-
known Lophiodon Fossils from Heidenheim on the Hahnenkamme
in Central Franconia, together with a Critical Ke%-iew of all the

hitherto known species of the genus Lophiodon.'' In describing the

historical development of this genus, the author remarks that the

great gap which exists between the Euminants and Multungula
(V'ielhufer) of the existing fauna has been in a great measure
filled up by the discovery of fossil remains. The contrast hitherto
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supposed to exist between these different types has been removed

by means of the fossil remains of the now extinct Elasmotheria,

Palseotheria, Lophiodonta, Anthracotheria, &c. The object of this

memoir is to describe more fully than has yet been done the

peculiar zoological position of the genus Lophiodon, and its con-

nexion with, and difference from, allied genera, so far as it can be

done with the help of the hitherto discovered fossil remains.

He then proceeds to describe all the known species of Lophiodon,

and begins by subdividing the genus into the five following sub-

genera, according to the different stractixre of the teeth in each sepa-

rate species:—1. Coryphodoii, Owen; 2. Tajjirotherium, Blainy., thin

is the typical form to which Cuvier gave the name of Lophiodon in

1822, although Blainville had already named it in 1817 ; 3. Puchij-

noJop)hus, Pomel. ; 4. Lophioiherium, Gervais ; and 5. Tapiridus,

Gervais.

The next subject to which the author directs his attention is the

examination of the Lophiodon remains of Heidenheim. This im-

portant discovery was made by Kiitimeyer not long ago, and Dr.

Maack has been enabled to examine and comj^are about forty

weU-preserved teeth, besides fragments of teeth, jaws, and bones.

These are aU carefully described, and some curious anomalies in the

structure of the different teeth are pointed out. Thus he observes

that neither the molar nor premolar teeth of his new species, L.

rhinocerodes, would, either in form or structure, give any clue as to

what the canine or incisor teeth were ; on the contrary, we should

be greatly misled if we attempted, from the remarkable resemblance

between the molar teeth of Tapir and Lop>hiodon, to infer a similar

resemblance between the canine and incisor teeth of both animals.

He then discusses the zoological position of the genus Lopihiodon,

and shows, as a necessary consequence of recent discoveries, and of

which he gives Riitimeyer the chief credit, that it belongs to the

great family of Pachydermata omnivora, and concludes that Lo-
phiodon is not connected mth Tapir and PalcBotherium, although in

the structure of its teeth it combines many characters of these two
genera, but that it is more closely allied to the genera Cheeropotamus,

Hyopotamus, and Anthracotherium.

With regard to the geological age of the beds in which Lophiodon

has been found, he comes to the conclusion, that this genus, with its

cotemporaries, formed a peculiar fauna, the remains of which are

buried in the clays, lignites, marls, freshwater conglomerates, and

marine limestones of the age of the calcaire grassier of Paris. The
work is illustrated by fourteen plates, chiefly representing the dif-

ferent teeth in various positions.

I think it may be interesting to allude here to a new theory

respecting the transport of erratic blocks recently published by
Count Keyserling*.

Finding great difficulty in accounting for many of the phenomena
which accompany the erratic blocks which cover the level lands of

* Melanges physiques et chimiques tir^s du Bulletin de I'Acad. Imp. des

Sciences de S. Petersburg, tome v.
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Livonia by the usually adopted theory of glaciers or of floating ice-

bergs, Count Keyserling calls attention to phenomena recently

observed on the shores of the gulf of Pernau as aftbrding a more

satisfactory explanation, showing a movement of ice from the sea-

level inland and uphill.

During the first frosts of 1863, a vast field of ice, from 2 to 2g
feet thick, had formed itself on the shore, extending far out to sea.

The water then rose about 4 feet, owing to the milder weather,

covering the field of ice. This was subsequently raised by the water,

and formed a free-floating field of ice of enormous extent. A violent

storm on the loth and 16th of January drove this field of ice against

the shore, and forced it with great power over the land. Similar

occurrences, but on a much smaller scale, had pre\Hously takeji place ;

but now, owing to the much greater thickness of the ice, the event

assumed an intensity which had not been observed for several gene-

rations ; three peasants' dwellings on the promontory of the Tackerort

were so suddenly invaded by the ice and destroyed, that the inhabit-

ants lost all their property, and had only time to escape with their

lives. The ice here rose 60 feet above the level of the sea ; in other

places, where the shore was less steep and only 12 feet above the

sea, the ice came upon a fir-wood, broke the stems (some of which

were 13 inches in diameter), threw them down, and covered them
with an unbroken coat of ice. Wherever the floating field of ice

encountered a steep precipice, it rose up like a sheet of paper, its

free edge rose over the land, and then, turning over, fell partly into

the sea and partly in fragments over the land and was pushed

further in. On the flat shore of Heuschliiger the ice was driven

1023 feet inland, carrying with it a vast quantity of stones ; at the

same time, stones were everywhere raised out of the sea by the ice

and driven on shore.

When Count Keyserling himself visited the spot, he found a block

of granite, weighing about 60 poods (2160 pounds), lying amongst the

blocks of ice, 30 feet above the level of the sea, and which had evi-

dently been raised by the ice from the bottom of the sea, thus con-

firming the generally received opinions respecting the transport of

stones by means of ice. In another spot, where there is a land-

clift' 30 feet high, he found a heap of ice-blocks 10 feet thick, which
had been generally tilted into an almost vertical position. Their

upper surfaces were covered with gravel and stones ; the lower sur-

face was pure ice, and had originally formed the upper surface of

the field, thus showing that the broken masses of ice had been com-
pletely overturned by the violent pressure.

" If now," adds Count Keyserling, " we could suppose that during

the period of the great erratic phenomena the same cii'cumstance

took place, but on a larger scale, so that fields of ice of many hun-
dred square miles and 4 feet thick were periodically driven over the

land, we should have a natural explanation of the scratched sur-

faces in paj'allel lines, and also of the non-marine character of the

erratic deposits." He considers that these phenomena show how
blocks of stone out of the sea can be pushed by ice into places far

beyond the reach of the water, and how deposits may be formed
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.along the coasts high above the level of the sea resembling true
innndations on the shore.

As an appendix to these observations of Count Keyserling, Prof.

Baer, of the Academy of Sciences, has added some interesting re-

marks of his own respecting huge boulders which he had himself
seen in various spots along the coast of Finland and the adjacent
islands, some of which are of great size, and all of which, he was
told by the inhabitants, had been driven into their present position

by the pressure of the great fields of ice. He then proceeds to give
an account of the island Laven Lari, on the coast of Esthonia, where
he considers that erratic phenomena are still going on, although the
chief events took place at a far distant period. He compares the
present form and outline, and its accumulation of gravels and boul-
ders, with those given in older maps, and believes that the map of
Spafariew, published in 1822, on data obtained in 1813, although
not absolutely correct, is yet sufficiently so as to justify the assumption
that the differences in the two maps represent the changes which
have taken place in the last quarter of a century. The reports of

the inliabitants respecting the movements of the ice would appear to

account for these changes, which are closely connected with the
facts communicated by Count Keyserling.

At the same time Prof. Baer admits that other causes of this

change of form may possibly have come into play ; as the inhabitants

alluded to the conviction of the gradual rising of their island above the

level of the sea, without, however, giving any satisfactory reasons.

In conclusion, Prof. Baer states, as the result of his observations, that

very large boulders are only seldom moved by ice ; moderate sized

ones more frequently ; but that small blocks, particularly near the
level of the sea, are so frequently moved and heaped together by ice,

that they escape the notice of the inhabitants, and yet produce im-
portant changes in the outlines of the flatter island in the course of
a century. Thus erratic phenomena are continued even to the pre-

sent day, although the distribution of the superficial boulders appears
to point to an enormous lapse of time.

But there are other erratic blocks found buried in the soil far in-

land, which can hardly be referred to the action of the present sea

and its floating ice, and these extend as far as Moskow. In the Gulf
of Finland also are great masses of blocks which reach so near the

surface of the water as to cause serious impediments to navigation.

The Professor concludes by distinguishing still existing -or recent

erratic phenomena from others which may be caUed diluvial, and
considers the floating ice and the present level of the sea, or perhaps
one slightly elevated, as a sufficient explanation of the former. With
regard to the older erratic or diluvial phenomena he has no suggestion

to make, but advocates the necessity of further local observations.

Don Casiano di Prado has ijublished during the past year ' A
Physical and Geological Description of the Province of Madrid.' On
this occasion I need only refer to the second or geological portion of

the work. He says that in this province are found remains of the

organic life of the Silurian period in beds which rise to a height of
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2000 metres, and this formation was not again submerged until about

the commencement of the Cretaceous period ; but before the close

of this period both these formations were again raised above the sur-

face of the sea, and there is not the slightest evidence that they were
ever again submerged, as the Tertiary deposits which rest upon the

Cretaceous have been entirely, or at least for the most part, formed

at the bottom of a great freshwater lake. The Quaternary or dilu-

vial beds were also formed in fresh water, and at a period when
this lake had been partially filled up and drained.

The series of formations is therefore far fi'om complete in the

province. Of the Palaeozoic period, the Devonian, Carboniferous, and
Permian are wanting ; of the Mesozoic or Secondary period there

are no traces of the Triassic, Jurassic, and a portion of the Cretaceous

beds ; and of the Tertiarj- period only the Miocene occurs, there

being no certain e^idence either of Eocene or Pliocene. The result

is, that the formations which are found in the province of Madrid
are Plutonic, consisting exclusively of granitic and gneissic rocks,

SUurian, a portion of the Cretaceous, part of the Tertiaiy, the Qua-
ternary, and recent formations.

The author then describes these diflferent rocks, commencing with
the granite, which occurs principally in three distinct masses, lying

in a N.E. and S.W. direction. But there are also numerous gra-

nitic islets in the gneissic rocks, many of which are so small that it

has been impossible to lay them down on a geological map ; they

extend into the provinces of Toledo, Segovia, and Avila, and even

into those of Salamanca and Caceres, forming one of the most exten-

sive granitic regions of the peninsula. He then describes in gi'cat

detail all the different varieties of granite, passing into kaoline, syen-

ite, pegmatite, micaceous porphyry, and many others ; also the ex-
ternal forms and structure of these masses, manj- of which are very

remarkable, caused chiefly by the unequal decomposition of the rock.

Isolated peaks and pillars, from 12 to 26 metres in height, have been
thus produced, and the " mountain of the seven peaks " has been
crowned with its seven isolated craggy rocks. These granite masses

are often traversed by fissures of various width, but sometimes large

enough to be used as threshing-floors by the peasants.

The author then enters into long details respecting the origin and
decomposition of the granite. He adoj^ts the modern views that

water was no less necessary to its formation than fire, and thinks

that it must have formed the first crust of the earth, though he is

hardly prepared to say whether the granite of Madrid belongs to this

primordial granite, or to those masses which have been subsequently

erupted ; but there is no doubt that much of it belongs to the erupted

class. Some of the phenomena accompanying this process show that

not only have great disturbances and dislocations taken place, but
that the more recent and easily decomposed granites contain blocks of

an older period, and of a harder and more compact nature.

The gneiss is less extensively developed than the granite, but oc-

curs under a great variety of forms, as micaceous, felspathic, quartz-

ose, amphibolic, &c., all of which are described by the author; it
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sometimes contains masses and veins of granite, in other places it is

interstratified with calcareous bands or nodules, raetamorphic, and
so charged with magnesia as to be useless for burning. It is gene-

rally stratified, and rises into more rugged crests and crags than the

granite, though this is not so much the case in the province of

Madrid itself as in the neighbouring districts.

With regard to the origin of the gneissic rocks which were formed

by sedimentary action, the author observes that they are not all of

the same age. In the province of Madrid the gneiss is decidedly

metamorphic and contains beds of limestone which do not occur

in the Silurian formation. The gneiss has nndergone much less

decomposition than the granite, although it appears to have been
eroded on a very large scale. This strikes Don Casiano as worthy
of notice, inasmuch as the granite contains 30 per cent, of quartz,

whereas in the gneiss this latter substance is almost entirely

wanting, and of the three component elements of both these rocks

the quartz is the least subject to decomposition. Other remarkable

instances of the decomposition of the gneiss are then described and
commented on ; but my sjjace and your time will not allow me to

enter further into their consideration.

The author then describes the Silurian formation, which, however,

is not of any great extent in this province ; it consists chiefly of

slates, sandstone, and quartzite, the former being most preponderat-

ing. Roofing- slate does not occur here, though it is found in the

neighbouring provinces of Segovia and Guadalajara. The amount of

denudation in former peiiods has been very great, and the quartzites

which alternate with the slates having offered greater resistance to

this action are now seen standing out and forming rough and rugged

crests. After describing the principal strikes of these beds, which
oscillate from N. 20° E. to N. 22° W., and the metamorphic action to

which they have been exposed, the author proceeds to describe the

fossils which have been found in them.

These are very scarce in the province of Madrid, though many
casts of Grapiolitcs have been found in that of Segovia. Those de-

scribed here are :

—

Cruzlana six species ; Scolithus, Orthoceras, Lin-

f/iola, one each. Several forms of Accpluda have also been met with,

but in too imperfect a condition to allow of their being satisfactorily

determined. These are followed by an account of the veins and

minerals which occur in the granite, gneiss, and Silurian beds ; these

are both metalliferous and non-metalliferous. The latter consist

chiefly of pegmatite, quartz, and diorite : the metalliferous veins con-

tain a little silver, galena, sulphate of barytes, fluorspar, and iron

pyrites. These metals occur sometimes in detached masses or no-

dules, and sometimes disseminated throughout the whole substance

of the rock. Between the years 1841 and 1860 there was a great

development of mining enterprise, but the results were anything

but satisfactorj'.

The author then describes in detail the various minerals found in

the granitic, gneissic, and Silurian rocks, and concludes this portion

of his work with an account of the different systems of elevation

/
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which, prevail throughout these formations. The direction of the

principal mountain-chain which traverses the peninsula from Lisbon

to the Pico de Grado, passing through the provinces of Segovia,

Soria, and Guadalajara, is from E. 27° N. to W. 27° S. ; four other

important mountain- chains run nearly parallel to it, although slightly

obliquely. The author then, taking up the views of M. Elie de

Beaumont, endeavours, I think somewhat hastily, to refer these dif-

ferent lines of elevations to the different systems laid down by the

great French geologist in the European region : thus he refers the

chains of the Guadarama, La Gata, and La EstreUa, the mean direc-

tion of which is E. 39° N., to the System of Westmoreland, which
throughout Europe oscUlates between N.E. and E.N.E. But it is

unnecessaiy to pursue this question any fui'thcr.

Cretaceous formation.—In the district imder consideration Don
Casiauo has found only one of the foiu' groups into which M.
d'Archiac divides this formation, namely, the Lower Chalk {craie tuf-

feau), the second in descending order. He has found no trace either

of the white chalk immediately above, or of the gaiilt immediately

below, or of the fourth or lower group. It is found only in narrow
and contorted bands in certain spots ; this is all that remains of

the greater extent of ground it must have originally covered, except

such portions as may be concealed by the Tertiary and Quaternary

deposits, and which towards the south may extend continuously into

the province of Cuenca. There is no appearance that the Cretaceous

sea ever extended further west than the Mota del Cuervo in this

last-mentioned province, orQuintanar de la Orden in that of Toledo,

or Quijorna in that of Madrid, Espinar in that of Segovia, or the

river Luna in the 2:)rovinee of Leon. In this ancient sea the Sierra,

or mountain-chain of Guadarama, formed one peninsula, which termi-

nated towards the east, not far from the Pico de Grado, and another

smaller, within the province of Madiid, The author then describes

the different bands which he has examined; their dip is generally

S.E., and they are of no very great breadth or length, but are natu-
rally broader where the dip is less. One of these bands, in the

neighbourhood of Atalaya del Yellon, has been broken through at

the spot where its strike is curved round, forming a gorge of a few
metres in breadth, at the bottom of which the mica schist (micacita)

on which the chalk rests is exposed.

The prevailing rock in this formation is limestone, vaiying much
both in colour and in stmcture, being occasionally qmte spathose or

crj'staUine ; very little of it can be used either for building-pur-

poses or for lime. It is sometimes argillaceous or marly. Chalk-
marl occurs in some of the beds, as well as sandstones, apparently
Greensand. In this and in the lower beds a few traces of lignite

occur, which in former times, and especially in the reign of Charles
III., gave rise to the most extravagant expectations respecting the
coal of Manzanares, which was said to be superior to that of En-
gland, because it contained more sulphur! The greatest thickness of
the Cretaceous formation is about 300 metres, but in many places it

has been reduced by denudation to from 20 to 25 and even 17 metres.
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A description of one section given by the author as seen between
Madrid and Burgos, before entering Molar, will suffice to give an
idea of the superposition of the beds. They dip 30° S.E. The base

consists of a few metres of arenaceous beds resting on the gneiss,

having in the middle a thin band of limestone. These are followed

in ascending order by a considerable thickness of limestones of

various qualities, succeeded by a thick mass of marls and argilla-

ceous limestone, and thin beds of limestone containing an irregular

tabular vein of manganese ; the whole being followed by the dilu-

vial gravels. In some places, as at Atalaya del Vellon, marly beds

are interstratified with the lower arenaceous beds. After describing

the general form and structure of the principal masses of this for-

mation, which has a general inclination of from 20° to 50° to the E.,

N.E., and S.E., according to the great bend to which these beds have
been subjected, circling as it were round a central point, the author

notices the principal escarpments and ravines, and some of the

numerous and extensive caverns met with in this province.

He then proceeds to describe the fossils of the formation.

These are very few, but, as he observes, sufficient to identify this

formation as the second group or Lower Chalk. The following are

the species found and described by Don Casiano :

—

Astarte striata

Sow. ; Area Cenomanensis, d'Orb. ; Mytilus Verneidli, a new species

resembUng M. alternatus ; Lima cretosa, Duj. ; Lima dichotoma,

Reuss ; Avicula pectinoides, Eeuss ; Avicula Villanovana, a new spe-

cies ; Pecten tricostatus, Bayle ; P. quinquecostatus, Sow. ; Sphceru-

lites squamosus, d'Orb. ; Hemiaster Fourneti, Desh. ; NucleolUes lacu-

nosus (?), Agas., in bad condition ; Area, new species, resembling A.
Taillehurguensis ; Terebratula, probably a new species. The author

also mentions other genera, of which he discovered fragments too

imperfect to enable him to give their specific denomination, as a

claw of a Crab, the cast of a Tilostoma, three species of Cardium, a

Cardita, Cyprina, Area, Mytilus, Modiola, two species of Ostrea,

several Budistes, and two small Echinodermata.

It may be here observed that the general fades of this list, im-
perfect as it is, corresponds with the fact mentioned by Sii' C. Lyell in

the last edition of ' The Elements of Geology'*, that in the rocks of

the Cretaceous era in the south of Europe Ammonites are scarcely

ever found, and the genera Hamites, Turrilites, Seaphites, and perhaps

Belemnites, are entirely wanting ; while, on the other hand, genera

belonging to the great family of the Budistes of Lamarck are gene-

rally abundant.

Tertiary formation.—This forms one of the three great belts into

which the province of Madi'id is divided, both geologically and geo-

graphically, extending from N.W. to S.E. Its thickness is consider-

able, but, owing to the effects of denudation, it is very variable

;

in some places, however, it is known to attain a thickness of about

340 metres without reaching the base. It is not a marine forma-
tion. The only fossils hitherto found are of terrestrial or fi'eshwater

* ' Elements of Geology,' by Sir C. Lyell, 6th edit. p. 334.

/2
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origin, and they appear to belong to the Miocene period ; conse-

quently there was here a vast freshwater lake, extending from the

Sierra de Guadarama to the Sierra Morena and Montes de Toledo,

and even to the mountains of Valencia and Murcia, although in this

direction it is somewhat difficult to fix its limits. The rocks of

which it consists are limestones of different varieties, clay, gypsum,

marls, sands and gravels, siliceous beds {j)edernal flint), magnesite,

and conglomerate or pudding-stone ; the three former are the most

abundant, and they ai'c not associated with any plutonic or volcanic

rock in the province. A considerable portion of the upper bed has

been removed by denudation ; by this means, and owing to the

violent action of the rivers during the Quaternary period, the physical

aspect of the country has been greatly modified. Low plains and
narrow valleys have been formed, Avhich have been again partially

covered up by diluvium. In other places where the beds, which are

generally horizontal, have not been affected by denudation, they

form vast upland plains, called wildernesses or deserts {paramos)
;

but where the upper bed of limestone has been removed by denuda-

tion the surface is much more irregidar. Generally speaking, the

structure or arrangement of this formation is simple enough where
the strata are horizontal ; but this is not generally the case, as the

author proceeds to show in detail, and particularly in some places

where the inclination of the strata is almost vertical.

This formation may be separated into three divisions. Limestone

prevails in the upper almost exclusively ; the middle division, which
has the least thickness, consists chiefly of clay and gypsum, and the

lowest consists of sandstones and conglomerates. The author then

describes in great detail various localities where these different beds

are found alternating with each other, and varying even Avithin

short distances, the chief peculiarity being that the gypsum always
occurs in the central beds. The best building-stone in the j^rovince

is quarried in the neighbourhood of Colmenar de Oreja ; the quarry-

men give a different name to each band. Some are better than

others ; but all are rather apt to split, and great care is necessary

in using them for building-purposes to see that the blocks are placed

in their natural position.

The siliceous deposits are the most irregular in the whole forma-

tion. Sometimes the silex forms large masses in the clay ; some-
times it occurs as small angular blocks. Near Yicalbaro rounded
blocks of the same substance are found, and in one spot large irre-

gular nodules or slabs of flint form in the clay an irregular bed,

which is extensively quarried and used in Madrid.

In order to account for the great variations which occur in these

beds even within short distances, the author refers to a suggestion

thrown out by M. d'Archiac, namely, that the material for these rocks

was supplied from copious mineral springs, and is not alone the result

of matter transported by the streams from the surrounding hills.

But this explanation does not appear to him sufficient, even without
taking into account those rocks which could not have been formed
in this manner ; and he observes that this variation is the more re-
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markable, inasmucli as it does not occur in the older rocks, which
are generally persistent for great distances and throiighout their

whole thickness, except in the case of the conglomerates.

Amongst the special phenomena -which the author describes in

this formation, may be mentioned the great inclination of the upper
limestone beds in certain localities, also that the disturbances in

the stratification of the zone of clays and gypsum are much more
distinct than in the upper zone of limestone ; they present nume-
rous undulations more or less abrupt in their stratification. On the
left bank of the Jarama are the soda-mines of Protectora, 4 or 5
kilometres east of Cremj)ozuelos ; the beds are horizontal and con-
sist of clays and gypsum. The sulphates of soda and of soda and
lime which are worked, occur chiefly iu the clays extending through
a thickness of about 15 metres ; they occur either in detached
masses in cracks and hollows, or disseminated throughout the whole
mass. One of these cracks is very remarkable, ha\'ing an undulating
course in a more or less horizontal dhx'ction. Other local distur-

bances and unconformabihties of the different strata are described;

they are probably owing to some agitation of the waters of the lake

during the process of deposition. The origin of these rocks is

attributed to mechanical or chemical causes, and sometimes to a

combination of the two. The origin of the gypsum appears to the

author more involved in difficulty. Was it derived from springs of

water which held it in solution, or was it the result of metamorphic
action ? The gypsum of Madrid is found in beds and in the crys-

talline form of selenite. Masses of both kinds occur also in the

argUlaceous beds ; sometimes only loose plates of selenite occui', at

others it occurs in veins either single or intersecting each other, and
in many other forms. The saccharoid gypsum or alabaster is scarce

in this province, but it abounds in the neighbouring province of Gua-
dalajara, where it forms large masses or nodules, which are enveloped

in a red argillaceous covering or coat*.

The formation of silex and resinite was also probably owing to

springs containing it in solution. The emission of silex during this

period must have been enormous, for almost all the Tertiary lime-

stones contain it in large proportions, as much as 20, 30, or 40 per

cent. Magnesia and salts of soda are also abundant ; but rock-salt

does not exist in this province, although it is found in the neigh-

bouring province of Toledo, on the south side of the Tagus, and in

the district of the Ebro at Eeniolinos, province of Zaragoza. Here
the beds of rock-salt are of great thickness, it being, as the author

observes, a remarkable fact that this substance, originally derived

from the sea (?), should occur so abundantly in a freshwater forma-

tion.

The author next describes in detail the different minerals found

in this formation, many of which are interesting, and might be made
of great commercial importance ; they are quartz, flint or silex, resi-

nite (both opal and hyalite), nitre, salt, sulphate of soda, thenardite,

* See Description of Nodules of Alabaster in the Mines of Castellana in Tus-
cany, by W. J. H. Quart. Journ. Geol. Sec. vol. i. p. 282.
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glauberite, carbonate of lime, sidphate of lime, magnesite, argile, and

traces of lignite. With regard to its paloeontology, the author states

that, strange as it may appear, not a single fossil shell has been

found of which it was possible to determine the species : the fos-

sils belong to the genera Helix, Lymna'ci, Planorhis, and Paludina.

Melanopsis has been found in the neighbouring provinces of Guada-
lajara and Toledo. This is an interesting fact, inasmuch as Spain is

the only European region in which a true living Melanopsis is found,

if we excejDt %I. hucdnoides or 2'>^''^''^'0sa-, which is found in Greece,

but belongs to the Asiatic provinces, being abundant in many parts

of Asia Minor.

With regard to the land and freshwater shells of this Tertiary for-

mation, the author observes that he has only foimd casts of them
;

and after pointing out the importance of local monographs of differ-

ent Tertiary districts in Spain, he observes that, " if a geologist

would devote himself for several years exclusively to the study of

the Tertiaiy formations of the peninsula, he has no doubt but that he

would discover numerous fossils of many classes."

Mammalian remains, however, have been found in a better state

of preservation, and these are decidedly characteristic of the Miocene
age. No bones have been found in the upper or limestone zone in

this province ; but they occur in the underlying marls and in the

neighbouring province of Toledo, near Barcience. The characteristic

species which the author has met with are Mastodon anrpistidens,

M. tapiroides, Palceotherium Aureliane^ise, and Hipparion, and a

questionable case of Anoploiherium murinmn. For better identifica-

tion the author has added engravings of most of the dental remains

which he found ; and in addition to those mentioned above is a molar
tooth of Rhinoceros Matritensis, Lartet, a molar of Sus, probably S.

Loclcarti. Sus jwlceocJicerus has also been found near Madrid, but
the author had not seen it, as well as molars of Pcdceomeryx, pro-

bably P. Bojani.

The author then describes the diflferent elevatory actions to which
the Cretaceous and Tertiary formations have been siibjected. These
have evidently been both partial and general ; but. as the author

observes, much remains to be done, in Spain particularly, to enable

the geologist to reduce the elevatory phenomena to anything ap-
proaching a perfect system. The concluding portion of the work is

devoted to a minute examination and description of the deposits of

the Quaternary or Diluvial period ; the various phenomena attend-

ing them and the differejit rocks of which they are composed are

analyzed with gi-eat care. Traces of glacial action are uncertain

;

the author rather inclines to the belief that the Diluvial beds owe
their origin to aqueous causes ; a certain amount of stratification is

generally visible. The Diluvium may be separated into three divi-

sions ; the uppermost, which is most seen in this province, consists

of sands, the second of marls and clay, and the third or lowest of

gravel or stone. These are the terms usually applied by the workmen

;

but, as the author observes, there are clays and gravel in the upper-
most, gravel and sand in the second, and sand in the lowest beds. He
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then describes the successive changes and phenomena which took

place during this period, tending to the deposition and formation of

the different beds ; he also alludes to the great changes which the

older rocks themselves, which form the Diluvium, have undergone

during this period. The quartz and quartzites are generally only

changed into rolled pebbles, although some blocks of quartzite

are to be seen with traces of a conical structure, as if they had
been violently struck with a heavy blow ; this is shown on the out-

side by circular fissures which penetrate into the interior, expand-

ing more and more from the centre ; the feldspar and Silurian slates

are reduced to an argillaceous state. Even the blocks of granite

have so completely lost their coherence that they can be cut through

with the spade or mattock. The same thing occurs with the lime-

stone, and even with gneiss, which is generally so little liable to de-

composition. One of the most remarkable diluvial phenomena in

this district is, that the calcareous rocks, after losing their coherence

by the operation of diluvial agents, and being scattered amongst the

sands and clays, did not become mixed up with them, but remained

quite isolated, although reduced to a soft earthy state. Very few

cases of hard rock occur in the Quaternary beds, although the author

observed a few small bands or patches of conglomerate or pudding-

stone cemented together by a calcareous or ferruginous matrix.

Calcareous tuff is very scarce. There are very few caverns of any

importance in the limestone rocks in this district. There is only

one worth noticing, called the Cueva del Eeguerillo, in the Ponton

de la OUva ; it contains numerous stalactitic and stalagmitic forma-

tions. No bones, ancient or modern, have been foimd in it ; but as

yet no excavations have been made in the stalagmitic bottom, al-

though in the neighbouring provinces of Segovia and Guadalajara

there are several caverns from which objects of great interest have

been collected. The author does not say what they were.

The palaeontological discoveries in this Quaternary formation are

extremely poor in Spain, in the province of Madrid almost nil
;

tusks and bones of an elephant were found by M. Graells near San

Isidro. This probably belongs to a new species ; for the author states

that Dr. Falconer, who saw the remains in Madrid, at once declared

that they did not belong to either EIej)has j^rimigenius, or E. afri-

canus, or E. armenianus. Another lower jaw with three molar teeth,

also found near San Isidro, probably belongs to Cervus elaphus.

Cervus tarandus has not yet been found in Spain, and it is remarkable

that these two species are never found inhabiting the same locality.

The author concludes with an account of some flint hatchets found

in the diluvium of San Isidro, as far back as 1850, in the gravel and

below the beds containing the elephant bones, and with some re-

marks on the antiquity of man, on the recent and vegetable soUs,

and on the remains of pre-historic times. He feelingly alludes to

the difficulties he has had to contend with in the total absence of all

geological observations on this district before he undertook his task

;

and every geologist will sympathize with his last words—" I always

started from Madrid with my knapsack and hammer cheerful and
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full of joy, on my return I never entered its gates without a vague

feeling of sadness."

I have much pleasure in stating that four more parts of the work
of Major Crescenzo Montagna, entitled ' Generazione della terra,'

to which I alluded on a former occasion, have since been published
;

they are written in the same moderate and careful spirit as the?

former ones. The author has avoided all extreme and exaggerated

views. He adheres to the generally received opinions respecting the

fixity of species, and protests strongly against the doctrine of trans-

mutation and the Darwinian theory. In the Kith and 17th

chapters of the fourth book will be found some interesting consider-

ations respecting the appearance and disappearance of species on

the surface of the earth. He rejects the doctrine of great breaks in

the order of succession of animal life, as well as of those cataclysmal

paroxysms which are supposed to have caused them ; on the con-

trary, he finds a passage of genera, and even of species, from one

formation to another ; many species have siu'vived the causes which
led to the destruction of others, and have continued to live on

together with the newly created forms. And ^vith regard to the

introduction of new and the extinction of old species, he points to

many causes which may have occasioned the latter phenomena ; but

he maintains that man in his present state of knowledge is unable

to understand how new forms have been brought into existence,

except by the will and law of the Creator. With regard to the ex-

tinction of species he has, however, committed one serious geogra-

phical error when he states (p. 335), " Quite recently, according to

LyeU, the extinction of the l3odo has been noticed, a bird which at

no very distant period was an inhabitant of the British Isles."

He protests in the sti'ongest language against the doctrine of

transformation of species, and considers the idea that a mollusk could

become a fish, or a lizard a man, as worthy only of a madman, and as

giving but poor evidence of the progress of civilization at the present

time.

In a subsequent passage, however, he bears testimony to Mr. Dar-
win's great merits in showing to what an extent the varich/ of species

does sometimes extend, and in endeavouring to get rid of the endless

multiplication of species which some naturalists endeavour to set up
on the strength of slight variations of form and markings, which are

really only the result of local conditions or a change of geographi-

cal position.

The work is accompanied by numerous plates, drawn and engraved
by the author himself It is, however, to be regretted that the work
has not been more expeditiously completed, as the last numbers
have not yet been published.

In the Bulletin of the Geological Society of France for last year*,
M. Boue has published a paper giving his reasons for now modifying
some of his views respecting his classification of Turkish Geology,
published in 1840, Human knowledge, he says, advances by the

* Bull, de la Soc. Gcol. de France, dcnxirme sei-ic, vol. xxii. p. lG-1.
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discovery of new facts as "well as by the application of new theories.

He shows that this has been the case in every branch of science.

Zoology, propped up by comparative anatomy, is now a very dif-

ferent science from what it was ; it is the same in the case of gco-

l>)gy, both theoretical and practical. About 20,000 works or me-
moirs have as yet appeared on geological geography, the publication

of which, during the last fifty years, shows a kind of geometrical pro-

gression. The range of geological science increases in proportion as

we discover new facts, and these again increase the number of for-

mations and the limits of their successive beds.

M. Boue then points out the difficulties he had to contend

with when he made his expeditions into Turkey, partly owing to the

social and physical condition of the country itself, and partly to the

total absence of all knowledge respecting the physical features of the

country and the want of correct maps. Even the geology of the

neighbouring countiies with which that of Turkey in Europe is con-

nected, namely, the Eastern Alps, the Carpathians, and Transylvania,

was but imperfectly known at that time. Thanks to the Geological

Institute of Vienna, these points have now been clearly made out,

and we have the means of instituting a more satisfactoiy comparison

between the formations of the two districts ; but a new expedition

into Turkey in Europe is much wanted. In the meantime, M. Bone
endeavours in the following propositions to point out some of the

errors contained in his former works :

—

1. He is convinced of the existence of the Pcdaozoic si/stem in

Turkey in Europe, not only along the Bosphorus and in the central

portion of the chain which runs along the coast of the Black Sea, the

Little Balkan, but also in the centre of Upper Mocsia, and in the

middle of Bosnia, about Voinitza, towards Trawnik and Kisehak,

2. If the old Carboniferous formation appears to be Avanting in

Turkey, the Trias of the Alps and the Carpathians, with its peculiar

fades, exists in many places, as in the south-east of Servia, in

Western Bulgaria and Upper Mcesia (part of Servia), and in parts of

Bosnia. He does not believe it exists in Epirus or Albania. It is

probably covered up by younger formations in the Herzegovina. M.
Hauer has found a trace of it at the southern extremity of Austrian

iVlbania.

3. The Alpine Lias, that compact and partly dolomitized limestone

characterized by il/('^«7o(7o«, aj^pears to occupy a considerable portion

of Turkey, particularly in Bosnia and Servia, and many other locali-

ties Avhich are mentioned by the author with more or less cer-

tainty.

4. Various Jurassic beds, which, for want of evidence, cannot be

more specially described, occur in the mountains of the Bannat and

Servia, and in the south-west of Servia, in Bosnia, and in Mount
Pindus, now Mezzovo, and in the chain of Agropotamos [query As-

propotamos ?]. He also is of opinion that the beds of Kossen and of

Hierlatz occur in Bosnia.

5. The Dolomitic formation forms a sei'rated and sometimes double

ridge between the Proklctia and the Albanian Drino as far as Vronatz
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in Central Bosnia, as -well as in the sonth of Montenegro, in Mace-
donia, and in other places. He thinks it was a mistake to class these

rocks with the Cretaceous sj-stem, on account of their close resem-

blance to the dolomites of the Tyrol and of the Eastern Alps. He is

inclined to adopt the view of AT. Eichtofer, that the dolomites are

the remains of coral-reefs partly denuded and considerably mine-

ralized.

6. The Xeocomian system appears to be very abundant in Turkey
particularly in the Balkan, Upper Eastern ilaeedonia, Western Dar-

dania, and in Servia, probably also in Bosnia. It is verj' Ibssili-

ferous.

7. The Cretaceous formation with Orhitolites traverses the whole

of Bulgaria a short distance to the north of the Balkan. It also oc-

curs in the centre of Servia, with many fossils.

8. The Gosaa formation is found occasionally in Turkey, parti-

cularly in Eastern Servia and in Bosnia, characterized by Tormttel/a

(jigantea. Limestones with Xerinrea are also found in Upper Al-

bania.

9. The Cretaceous system with RuAlstes occurs in considerable

masses throughout "Western Tiu'key and in Macedonia, as well as in

Servia. It is marked by bands of fossils on several plateaux of the

limestone-mountains of Bosnia, Upper Albania, and Mount Piudus,

as well as in the south-west of Macedonia.

10. The Challc-marl with Belernnites has only been observed in

"Western Bulgaria.

11. The Eocene arenaceom heds of the Carpathians and Yienna, or

the Tcrtiaiy tlysch, is well developed in Central Servia, "Western Bul-

garia, Epirus, and Southern Albania along the coast.

12. The Numraulitte system occurs in parts of Albania towards

Epirus, in the west of Thessaly, Southern Albania, and in the Her-
zegovina, as well as in the neighbourhood of Varna, in Bulgaria, and
in Eastern Thrace.

13. The Miocene formation, or rather the Neorjene of Yienna, is

found with its clays and fossiliferous limestones in the great Servian

valleys, in the basins of the Xish and Upper Drin, and in numerous
other basins throughout the country.

14. Erratic blocks are doubtful.

15. The author also mentions several places where the Eocene beds

have been pierced by serpentines, diorites, and metalliferous por-

phyries.

in the ' Smithsonian Contributions to KJaowledge ' for 1865 will be

found an interesting work by Dr. Leidy on the Cretaceous Reptiles of

North America. The author had originally intended to include an
account of the fossil fishes, and thus to form a monograph of the ex-

tinct vertebrata of the Cretaceous period ; but this he found was
impracticable at present. Xo other vertebrata, birds or mammals, have
been found in the Cretaceous deposits of any part of Amenca. Most
of the fossil remains described in his memoir were obtained in New
Jersey ; many were found in the Greensand, which is largely exca-

vated for agricultural purposes, and others were obtained from lime-
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stone beds. The Cretaceous formations constitute a large tract of

country, extending throiigh the States of New Jersey, Maryland, and
Delaware ; they appear in isolated patches in North and South Caro-

lina and in Georgia. More extensively developed in the western
portion of the latter state, they curve in a wide crescent-shaped tract

through Alabama, Mississippi, and Tennessee, to the mouth of the

Ohio river. Thence, passing in a narrow band through Arkan-
sas, they aftei-wards expand to an enormous extent, and occupy a

great portion of the region between the Mississippi river and the

Eocky Mountains, reaching north into the British possessions and
south into Mexico.

Then follows a very detailed account of all the species hitherto

found in the United States, the most characteristic of the Crocodilian

remains being a nearly entire skull of Thoracosaurus neoeesariensis.

The species described are 28 in number, belonging to 23 genera, viz.

18 Saurians and 5 Chelonians. The work is illustrated by 20
beautifully executed lithographic plates, and the author anticipates

that, when the western and southern Cretaceous regions shall have
been explored, many additions will be made to these remains, nearly

all of which have been obtained from the eastern border.

I stated last year that M. Jules Marcou had discovered and described

a remarkable deposit of fossil plants in the Nebraska territory, which,

from its position, appeared to be unequivocally Cretaceous, although

the forms were considered by Professor Heer to be of decidedly

Miocene character. I have now before me an interesting notice on
the position of these leaf-beds of the Nebraska by MM. Capellini and
Heer, the former of whom visited and examined them in 1863, while

the latter gives a detailed account of the species. Notwithstanding
his first conviction that the beds containing the vegetable impressions

belonged to a Tertiary formation, M. Capellini was convinced by sub-

sequent examinations that they occurred at the base of the Cretaceous

beds, well marked by the abundance of Inoeeramus prohhmaticus.
The vast extent of country over which these beds occur in an undis-

turbed horizontal position precludes the possibility of any inversion

of the strata.

The following observations of Professor Heer, before describing the

species, will be read with interest. The collection consists of 16
species (all leaves), fom- of which are badly preserved. They areaU
dicotyledonous, and wo may in all probabiUty refer 1 to the genus
Ficus, 1 to SalLv, 1 to Dlosjyyrus, 2 to the genus Populus, and 2 to

Magnolia. These are all Living genera, and are also found in the

Tertiary formation. Comparing these Nebraska plants with the Cre-

taceous plants of Europe, we find no identical species ; even the

greater part of the genera are different. The Cretaceous flora of

Hainaut in Belgium, and those of Blankenburg and QuedHnburg, are

also quite different. The Cretaceous flora of Moletein in Moravia
offers a greater resemblance ; it contains 2 species of Fims and 2
of Magnolia. There exists, therefore, a certain relationship between
the Nebraska flora and that of the Upper Chalk of Europe, although
there are no identical species. Hitherto, however, the genera which
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characterize the Cretaceous flora of Europe have not heen found at

Nebraska.

If we compare the plants of the Nebraska with the Tertiary jDlants

we find no identical species, but seven genera {Populns, Salix, Ficus,

Plataniis, Andromeda, Diosjrj/rus, and Magnolia), which are both

Miocene and still living ; thus the flora of the Nebraska is more
closely connected with the Tertiary than with the Cretaceoiis flora of

Europe. We must also remember that we are acquainted with only

a small number of the American species, and, on the other hand,

that the Cretaceous flora of Europe is more allied to the Tertiary flora

than was generally supposed. In the Cretaceous flora of Moletein

in Moravia are found Fia(s and Magnolia, which resemble Tertiary

species ; one of the Mijrtacea, resembling the Eucahiptus rJwdoden-

droides, Mass., of Monte Bolca ; a Jaglans, and a Laurinea, analogous

to those of the Tertiary flora ; a Finns, and two other Coniferce

belonging to the genus Sequoia, very abundant in Europe and
America during the Miocene period, and which is now found only

in California.

As the Cretaceous fishes more closely resemble the Tertiary than

the Jurassic fishes, the Upper Cretaceous flora is also quite distinct

from the Jurassic, and is more allied to the Tertiary flora ; and it

appears that in America there is a closer connexion between the

Tertiaiy and the Cretaceous floras than in Europe.

It is very remarkable that the plants of the Nebraska bear so

much resemblance to the living flora of America, whilst the Cretaceous

flora of Europe has rather an Indo-Australian character. Thus it

appears that since the Chalk period the flora of America has not un-
dergone so great a change as the flora of Europe ; and whilst the

Cretaceous flora of Europe is altogether different from the living

European flora, that of Nebraska contains eight genera which are

still living in America ; and it is remarkable that the greater part of

them are still found in the same latitude.

I find in one of the last numbers of the ' Proceedings of the

American Philosophical Society, held at Philadelphia'*, an interest-

ing account by Mr. Lesley of a recent discovery of Lignite in ii'on-

ore at Pond Bank, in Franklin County, Pennsylvania, and in which
he describes the importance of the discovery in a theoretical point of

view. Only one similar discovery had before been made, namely, in

Vermont, and, as Mr. Lesley observes, they reopen the discussion of

the age of the present Silurian, Devonian, and Carboniferous surfaces,

and suggest an entire revolution in the generally accepted modes
of regarding the production of Appalachian topography. The Lignite

was struck in a shaft 40 feet below the surface ; it contains large

logs of wood, which is partly converted into a brilliant cannel coal,

and the rest of it into common brown coal. Its extent is by no
means considerable ; and Mr. Lesley, dissenting from the views of

Professor Hitchcock, describes it as a mere plug of coal thrust ver-

tically downwards into a mass of clay. It is closely associated with

* Vol. ix. p. 463.
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the great belt of iron-ore or hfematite which, extends along the great

valley for many hundred miles in Pennsylvania and Virginia ; but

he is anxious to show that the Lignite and the iron-ore are neither

of the same age nor possessed of any structural attribute common to

both.

Mr. Lesley considers that it is the extreme rarity of these Lignite

apparitions in one of the most wonderfully continuous, extensive, and
valuable ore-belts of the world that gives them all their importance

;

and, notwithstanding the contrary assertions of Dr. Hitchcock, he

maintains the importance of carefully separating these sporadic

occurrences of Lignite from the general occurrence of the iron-ore.

In describing the principal features of the great ore-belt of the

Atlantic States along the Great (Lower Silurian) Valley, which
begins in Canada and ends in Alabama, he shoAvs that it belongs

geologically to the Lower Silurian limestone formation. It consists,

however, of two parts—the one stratified as the Silurian limestones

themselves, the other as a surface-wash over the basset edge of the

first. The date of this latter may be Tertiary, or even later. The
stratified portions must be of Lower Silurian age; but the meta-
morphism which they have undergone in situ, productive of stratified

clays and ores, may date from any time subsequent to the formation

of a sui'face-topography approximately identical with that which now
exists. The actual change of the original Lower Silurian calcoferrife-

rous sandstones and slates in sita into limonite-clay beds in ij^so situ,

stratified as before, but charged with an additional percentage of the ox-

idesfrom a former higher surface noweroded, andwith this extracharge

of iron and manganese carried by percolation down to, and crystallized

against, their foot rock, may have required an immense time for its

completion, and was no doubt going on 2>a^'i passu with the degra-

dation of the surface by slow erosion from higher to lower levels.

He then shows that this long era of iron-ore concentration in the

Lower Silurian slates could not have commenced until after the close

of the coal-era, and probably at a much later period.

The author then describes the exact geological position of the two
great belts of iron deposit, the one at the point of contact between

the Lower Silurian limestone and the overlying slate-formation, for-

merly a deposit of ferruginous mud ; the second between the under-

lying slate and the lowest sandy layers of the limestone, lying along

the foot and part way iip the side of the south mountain. In one of

these deposits in Pennsylvania the lignite has been found.

He then alludes to the system of underground caverns, which may,

without much exaggeration, be called a single cave, extending for a

thousand miles and including chambers, some of which, like Weir's

Cave, have acquired a world-wide celebrity. Many of the brooks

descending from the mountain-sides sink into these caverns. The
river drainage on the surface and the cavern system below tell one

story, namely,i7ie extra dissolubility/ of this particular liorizon of Lower

Silurian rocks. The fissui'es which are now being enlarged into

caves, and the caves which are fast growing into catacombs, their

roofs every now and then falling so as to produce funnel-shaped sink-
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holes in the fields, and sometimes in the roads, receiving leaves, fruit,

branches, shells, and other substances with every great spring-freshet

—all these once had their' analogues in time past.

The author then submits that, by thus reconstructing the older

surfaces, we obtain a reasonable explanation of the sporadic masses

of lignite, two of which are now known to exist in, or rather near, the

iron-ore. It is only necessary to suppose a sink-hole so formed and

so stopped up below as first to receive and then to retain an accimau-

lation of forest-trash, and we have the thing ready made to our hand.

The author then proceeds to describe in detail the ore-banks of Mont
Alto, and the relationship of the lignite to the ore. The ore is in fact

nothing but the residue of the Silurian slates and sandy limestone

beds after decomposition and chssolution, after the lime has been

washed out and their carbonated and sulphuretted u-on has been hy-
drated and peroxidized, the muddy slates forming the present de-

posits of small ore with white and red clay, while the sandy hmestone
formed the present harder siliceous rock ore-belts. He concludes with

some statistical details respecting the enormous masses of haematite

contained in this remarkable formation.

As showing the intensity of geological changes now in operation,M.

Jules Marcou gives an account, in the ' Bulletin de la Soc. Geol. de

France,' of the result of his observations on the Falls of Niagara afteran
absence of fifteen years. Some of these changes are very remarkable.

Looking at the falls from the Victoria point on the Canada shore, he
says that he could not observe any sensible change in the fall on the left

of the spectator, which is the American fall ; but he was much strack

with the changes which had taken place in the great fall to the right,

known as the Canadian or horseshoe fall. The horseshoe form,

which was tolerably regular in 1850, has been greatly modified, being

considerably worn away and deepened in the centre. The table rock

nas almost entirely disappeared ; also the tower known by the

name of Terapine is nearer to the edge of the fall, on which side the

mass of water appears to have increased, whUe it has diminished in

volume near the table rock ; there also appears to be a slight dimi-

nution in the volume of water ^^assing by the American faU, be-

tween the American side and Goat Island.

He thus tabulates the results of his observations :

—

1. The American fall retreats very slowly, and, compared with
the Canadian fall, might be said to be almost stationary.

2. The volume of water in the American faU is constantly decreas-

ing, and will continue to decrease in proportion as the Canadian faU.

retreats ; and when the latter shall have reached the islands of the

Three Sisters, viz., in eight or ten centuries, no more water will

pass by the American fall. Goat Island will be joined to the

mainland.

3. The Canadian fall is rapidly retreating, although it is impossible

to give any rule of its annual retrograde j^rogression, which varies

from year to year.

4. The mass of water in the Canadian fall increases as it diminishes

in the American fall, besides which it is leaving the Canada shore,
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and is carried more towards Goat Island and the centre of the Tiorse-

shoe ; from which he concludes that the retrograde movement of the

Canadian fall will be more and more accelerated ; that the valley of

denudation of the river will approach Goat Island, and wiU then turn
to the east with an abrupt angle as at the whirlpool, and that an-
other whirlpool will be formed at the very spot where the Canadian
fall is now placed.

He concludes his paper with some remarks respecting the strati-

graphical relations of the rocks through which the river flows above
and below the falls.

Amongst the more important works which deserve notice on an occa-
sion hke the present, I must not omit the ' Geological Description of

New Zealand,' by Dr. Hochstetter, who, as geologist, accompanied
the expedition of the Austrian frigate ' Novara ' round the woild.
The work consists of a large quarto volume in two parts, the first of

whpch is called ' The Geology of New Zealand,' the second ' The Pa-
laeontology of New Zealand.' In the very interesting introduction to

this work Dr. Hochstetter shows that the three islands belong to one
and the same system, marked by a characteristic line of elevation

from S.W. to N.E. interrupted by Cook's Straits between the two
principal islands. This mountain-chain of true alpine character forms
the backbone of the islands, and is said to consist of zones of strati-

fied and unstratified mountain-masses of different ages, which have
been raised by plutonic action. It is accompanied, in the northern
island at its western base, and in the southern island at its

eastern base, by zones of volcanic rocks, which have been affected

down to the latest periods by deep-seated igneous action. The lofty

formations of the volcanic zones, and new Tertiary and Quaternary
sedimentary deposits, have given to these islands their present form

;

which is, however, even now undergoing constant changes, both from
earthquakes and from still continuing elevations and depressions.

The geological maps of these islands, even in their still imperfect state,

as compared with the detailed geological maps of western Em-ope,
show a very great variety of formations ; and although it may not
yet be possible to establish an exact parallelism between them and
the order of formations in Europe, there is already sufficient evidence

to prove that the stratified rocks of Europe have here their represen-

tatives from the oldest metamorjDhic formations to the newest sedi-

mentary deijosits, and that the eruptive formations extend from the

oldest plutonic rocks to the most recent volcanic lavas.

He considers that New Zealand, with its peculiar living fauna and
flora, differing so completely from the neighbouring regions ofAustralia,

the South- Sea Islands, and South America, is admu'ably adapted for

testing the correctness of the theory of Professor Agassiz, that no
specific identity can be shown between animals living at a great dis-

tance from each other, even when they existed contemporaneously

;

but that rather genera of the same family, even when belonging to

different geological periods, arc more closely allied to each other when
they belong to the same latitudes than those of the same geological

age, but which are derived from different geographical zones.
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With regard to the marine fauna, it appears from Dr. Zittel's ex-

amination of the fossils that the moUuscous fauna of the younger

Tertiary deposits is closely allied to the living fauna, veiy much in

the same proportion as that of the Subapennine formation of Italy is

allied to the existing fauna of the Mediterranean. The same genera

occur, both fossil and living, and even the species arc not unfre-

quently identical ; at the same time they have a great resemblance

to the Tertiary fossils of Chili and Patagonia described by Sowerby
and D'Orbigny, /. e. to a fossil fauna of the same age and from the

same degree of latitude.

But if we consider the remains derived from older formations, we
find that the Ammonites, Belemnites, Inoceramus, &c. of the nor-

thern island, which belong to the upper beds of the Mesozoic period

(Jura and Chalk formation), so closely resemble European forms of the

same age, that one is almost tempted to look upon them as European
species ; more particularly the Belemnites, belonging to the grou^ of

the Canalimhti, D'Orb., so comi^letely agree with the Belemn.

canalicalatus, 8chloth, that it is almost impossible to find sufficient

drffereiices to justify the adoption of a new name. Moreover, the

oldest fossiliferous beds which are found on the southern island, not

far from Nelson, contain the genera J/o?io^/s and ^a/o'^m, which can-

not be distinguished from the European forms Monotis salinaria and
JIalohia Lommeli, Wissm., from the Trias of the Alps,

Dr. Hochstetter observes that these facts, if confirmed, would go

to prove that the faunas of former periods show an affinity and a

correspondence iu the northern and southern hemispheres which do

not exist in the now living faunas—a conclusion hardly in accord-

ance with the above-quoted views of Agassiz, but quite in harmony
with the more generally prevailing opinion, that the older the for-

mations are, the greater is the resemblance in their fossil remains,

even in districts at a great distance from each other.

He then gives a general view of all the different formations, with
their respective subdivisions in New Zealand, from which he con-

cludes that " at the period when the neighbouring Australia, which
was (at least so far as relates to those portions which consist of Palae-

ozoic formations) one of the oldest continents of the earth, rose above

the waters of the ocean, certain portions of New Zealand also ap-

peared as rugged land above the ocean ; in a different form, it is

true, from what it now presents, and possibly in connexion with

vast continental masses which have long ago been again submerged.

But while Australia, in its eastern and western portions, has been
little, if at all, disturbed since the conclusion of the Palaeozoic period,

so that animals and plants could live and reproduce themselves

in an unbroken sequence down to the present day, New Zealand, on
the contrary, was, even to the most recent period, the theatre of

gigantic terrestrial disturbances and powerful terrestrial conflicts,

which, continually changing the original form of the land, have
gradually given it its present configuration.

After these general \'iews, the author proceeds to give a detailed

account of all the geological features of the north and south islands,
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describing first the physical features of the different regions, and

then their respective geological formations in the following order :

—

I. Palaeozoic; 2. Mesozoic; 3. Cainozoic, divided into brown coal-

beds and marine deposits ; 4. Post-tertiary formations ; 5. Volcanic.

Amongst the volcanic phenomena hot springs and fumarole are

most remarkable, and developed to an extent which can only be

compared with the analogous phenomena in Iceland. Both the

chemical and mechanical features in these hot springs are identically

the same, notwithstanding the vast distance by which they are

separated. Another remarkable fact is, that the crystalline, or

metamorphic rocks, as well as the igneoiis rocks, as granite, syenite,

&c., which form so important a feature in the southern island, are

altogether wanting in the northern island.

The second part of this work contains, as I have said before, an
account of the Palajontology of New Zealand, and consists of the

following monographs :

—

I. Remains of Fossil Plants, with 5 plates, by Dr. Franz Unger.

II. Fossil MoUusca and Echinodermata, with 10 plates, by Dr.

Karl Zittel. The Brachiopods, by Edward Suess.

III. The Foraminifera of the Tertiary Greensand of Orakei Bay,

near Aucldand, with one plate, by Felix Karrer.

IV. Fossil Bryozoa from the Tertiary Sandstone of Orakei Bay,

near Auckland, wdth 4 plates, by Dr. Ferdinand Stoliczka.

V. The Foraminifera of the Tertiary Marl of Whaingaroa Har-

bour (Auckland), with 4 plates, by Dr. Guido Stache.

VI. Report on an almost perfect skuU of Pdlapteryx, with 2

plates, by Dr. Gustav Jaeger.

Di\ Stache concludes his interesting monograph (ISTo. V.) with

some important generalizations, and shows that this foraminiferous

fauna belonged to two groups, e^-idcntly derived from two different

sea-depths ; and with regard to their geological age, he shows that

they bear the greatest resemblance to the Neogene fauna of the

Vienna basin, whilst at the same time there are indications of an .^
older period, approaching the Upper Oligoeene beds of the north wy^-v^Lv/*^
of Germany. ^^"^^M.—

I must now direct your attention to a work entitled ' Frost and

Fire,' by Mr. J. F. CampbeU, which will be read with satisfaction

by all who are interested in the physical causes which have led to

the structure of the earth's surface. Although the stj-le of the work

is somewhat quaint, and the arguments occasionally slightly obscure,

we cannot but admire the energy and perseverance wdth which the

author pursued his researches after the causes, whether heat or cold,

frost or fire, which have been at work as the tools and forces which

have shaped the earth's crust, either by denudation, deposition, or

upheaval.

Starting from various physical calculations,- balloon observations,

and the temperature on high mountains, he assumes that a low tem-

perature exists in the space through which the earth travels. De-

scending from these outer regions, thi'ough " air," " water." and
" rocks," to mines, he finds that the temperature increases towards the

9
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(_ O^ /v^i-- Ov^
\ earth's centre, while hot springs^ and laTa-currents indicate stiU

^

greater heat below the mines thus reached. Thus between attain-

able limits we find cold outside and heat inside the earth's crust

composed of ponderable materials, all of which, either separately or

combined, can, and do, exist in three conditions—namely, gaseous,
fluid, and solid. Many of these materials are gaseous when heated,

solid when cooled, and fluid at intermediate temperatujes. Each
melts and freezes, or sohdifies at definite degrees of heat, and they
vary in dimension and specific gravity according to temperature.
Heat is force, according to modern views ; and rays from the sun,

from luminous substances thrown out from the earth, and from
artificial sources of light, include heat-rays, and are consequently
mechanical forces. Thiis force radiates with light and heat from
heated centres, causing expansion, and separating particles from
each other.

Many examples of this action are given by the author in illustra-

tion of these views, drawn partly from natural phenomena, and
partly from expeiiments ingeniously contrived by himself ; a full

description of the cooling of sUver is given at p. 346, vol. ii., as one of

the neatest experiments to illustrate the cooling of a molten mass.

The same fonns which he has observed gi'owing on cooling slag,

iron, silver, Slc, he finds repeated on a larger scale in cold lavas, in

hot and cold mountains, and in old igneous rocks in Iceland. He
also alludes to tlie experiments recently made respecting the sun's

atmosphere and the substances supposed to exist there, and to the

gradual cooling of the different bodies which fonn our planetary

system ; and assumes that the earth, which is intermediate in size, is

also in an intermediate state, partly fluid, partly solid, cooling, but
still hot within.

Thus he assumes from the facts brought forward that an igneous

foundation is the base on which the sedimentaiy rocks were de-

posited and now rest ; he also assumes that air and water, steam and
ice, moved by the two opposing forces, heat within and cold without,

levitation and gravitation, have worn down the outer crust of the

globe, and have sorted the debris, while movements in the igneous

foundation, and heat radiating and transmitted from it have chs-

turbed and altered the sedimentaiy deposits ; he also considers

that these causes have greatly diminished in intensity since they

first began to act on the crust of the globe. He has illustrated by

numerous drawings and descriptions the marks made by rivers,

waves, currents, glaciers, &c., as well as those made by other de-

nuding agents still at work.

He also assumes that in late geological periods the earth has

cooled so far as to freeze water everjrwhere at the surface, were it not

for heat radiating to it from the sun. We have reached a partial

glacial period, and the position and extent of ice on the earth now
depend on the amount of heat absorbed from the sun, and on move-

ments in the igneous foundation orj;entre of the earth.

Some interesting experiments are also shown towards the end of

,he second volume to illustrate the effects of the earth's rotation on
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the currents of the ocean, and thus point out the course which
arctic currents would have taken at a period when a larger portion

of the northern hemisphere was submerged. The traces of these

ancient currents are to be found in the scratchings and striae which
mark the rocks of Scandinavia and Great Britain, and other parts of

Europe. There is no ice near the equator
;
perpetual ice near the

poles, and more in winter than in summer, because of the earth's

position ; but it is owing to subterranean movements that ice for-

merly extended to lower latitudes in certain portions of the globe.

Thus he shows that in consequence of a recent elevation of the fun-
damental rocks of Europe, and a probable sinking elsewhere, the

waters which formerly covered certain parts of the surface have
changed their position. The arctic stream, which flowed south and
west, was thus diverted from those districts in Western Europe
which have been raised above the level of the sea to the western side

of the Atlantic ; and with it have been carried those vast masses of

ice and snow which formerly scratched and striated with their rocky
contents the surface of Scandinavia and North-western Europe, de-
positing great boulders on their way, and which now condense,

chiefly on Greenland, Labrador, Newfoundland, and North America.
Having thus endeavoured to explain the general theory of the

author, I wiU merely state that the first volume is chiefly devoted to

an account of the denudation of the earth's surface, the engines by
which this has been effected, viz., frost and ice, and the tools which
have actually done the work, glaciers, icebergs, and Arctic currents,

as represented in Scandinavia, Iceland, Switzerland, and elsewhere.

The second volume continues the history of the same subject of

denudation in the British Islands and America ; and the author then
proceeds to consider the question of deposition, the result or counter-

part of denudation, inasmuch as the material removed by denuda-
tion from one place must be deposited somewhere else. Finally,

the question of upheaval is also examined, and its causes and results

duly considered ; this, of course, is considered as the eflfect of the
other great agent in modifying the earth's surface, viz., fire or heat.

It is illustrated by many observations and experiments, drawn from
the furnace and the smelting-works. These results are shown to be
identical with the efl'ects produced by volcanic action, indicating the

existence of great central heat, causing disturbance of the earth's

surface by earthquakes, and producing upheaval of vast regions by
the expansion of subterranean matter.

But without going further into these dynamic questions, or dis-

cussing the probable correctness of some of his physical assumptions,

I will merely refer to one point, to which Mr. Campbell's attention

seems to have been particularly directed, I mean the striation and
grooving of rocks by ice-action. Deeply interested in this question
by the similarity of evidence found in so many countries, and the
apparent parallelism of these striae over vast regions of the earth, he
has collected, partly by his own personal exertions and partly from
the writings of others, a mass of evidence by which he has endea-
voured to throw light on the causes of these phenomena. Thus,

.7 -
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working his way back by analytical reasoning, calling to his as-

sistance meteorological as well as geological evidence, the laws of

physical science, and the counteracting influence of the two oj)-

posing forces heat and cold, he comes to the conclusion that these

marks are the result of glacial action ; and by fiuther reasoning on
the various phenomena above alluded to, he concludes that thev
have been caused by ice borne by an arctic current flowing from
north-east to south-west. The denudation of the rocks in many
parts of Sweden is enoi-mous, but rivers and weathering will not
account for this. The author observes (vol. i. p. 103) that "on the
watershed not far from Tann Foss at the roadside (at a height
which Robert Chambers estimates at 2000 feet) the clearest marks
of glacial action are still perfectly fresh on rocks, in spite of weather
and rivers. These marks prove that ice travelled over the hiUs from
north-east to south-west, now 2000 feet above the present sea-level,

at the place where streams now part and run to the Baltic and to the

Atlantic."

As Scandinavia is now generally admitted to be rising fi-om the

sea, there is nothing preposterous in assuming that the greater part,

if not the whole, of Sweden may once have been covered up by the

waves of an arctic sea, in which currents must have existed, flowing,

as now, in different directions, from north and south, according to

those physical laws by which the movements of the ocean-currents

are still regulated.

But the question of land-glaciers flowing down from high regions,

and partly excavating the valleys down which they flow, and leav-

ing theii- marks also in the shape of scratchings and striae on tht;

rocky flanks of the valleys, is not overlooked by the author ; and on
this subject also much valuable information may be gleaned from
the pages in question. I will only add, that the many illustrations

contained in this volume, and the quaint sources from which the

author has sometimes drawn them, render his work one of great

interest, and which it is impossible to penise without deep thoughts

and suggestions being forced on the reader's mind.

Before concluding these observations, I wish to bring to your

notice one or two points which appear to me to merit the serious

attention of geologists in the present day. Prof. Ramsay, in his

Anniversary Address from this chair, alluded to the breaks in succes-

sion of the British Palaeozoic and Mesozoic strata, and suggested the

probability that these breaks represented periods of time even longer

than those to which, the various existing fossiliferous formations of

Great Britain bear witness. Dr. Bigsby also not long ago brought

under our notice a very interesting paper on missing sedimentary

formations from suspension or removal of deposits, in which he

has pointed out many of the breaks or gaps which occur between

older and younger rocks, caused either by the subsequent removal

of the intervening or missing beds, or because the older beds had

been raised above the sea during the deposition elsewhere of the

intermediate beds. Now it is well known that these breaks or ga})S

are onlv local : and the remark has l)een alreadv made that, if we
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could only get a sufficient number of sections from all parts of the

world, all these local gaps would be filled up, and we should have
one unbroken sequence of formations, occui'ring in some part or

other of the earth's surface, from the lowest Silmian or even Lau-
rentian beds to the most recent Tertiary or Quaternary deposits. It

woidd be an interesting task for any geologist to undertake to

supply this want, and to point out the gradual succession of beds
where they can be found, showing how they pass almost insensibly

from one into the other, as the Rhsetic beds are now shown to form
an intermediate zone or passage from the Keuper to the Lias. We
should then see by what almost insensible gradations the cmst of the
earth has been successively formed, and what were the conditions of

life, or some of them at least, which led to the gradual introduction

of new forms of life in some places, and their partial extinction in

others. And as we have now learnt to recognize the fact that the
extinct Mammalia of the Postglacial period had not all ceased

to exist before the first appearance of man, we should also probably
learn that at no period of the earth's history were all the forms of

life destroyed before the introduction of new ones ; but that a partial

renewal only took place, and that somewhere or other the witnesses

of one period lived on with the new creations to keep up an un-
broken chain in the history of organic life from its earliest da\\Ti to

the present day.

Another point to which I would invite attention is one of greater

difficulty ; it requires the serious aid of chemistry, mineralogy, and
the laws of physical forces. The study of the older crystalline and
metamorphic rocks has of late years greatly occupied the attention

of many of those geologists who have examined the chemical and
mineralogical conditions of formations. We are told that heat alone
could not have produced the results we see ; that wateF'was an
essential element in all these metamorphic operations ; and we find,

in the works of Sterry Hunt, Daubree, Evan Hopkins, Delesse, Desor,

and others, that even a high degree of temperatiire was not alw;iys_
necessaryJo produce these^cEanges. Many of those results which
have hither^o~15eeirconsidei'ed" as the efiect of igneous action , are

now believed to be owing to chemical 'actioii continued through long
^£eriods_of_time. It therefore appears that the time is come when
it is desirabIe~to investigate this question ; whether the theory of

central incandescent heat is tenable ? Whether the plastic condition

"3of the earpi^ to which its oblate spheroidal form has been attributed,

3e noFowing to an aqueous rather than to an igneous '
origin ?

Water is"an essential element in every"^fock7 not only mecbamcally
but chemically ; and without attempting to revive the doctrine of the
Wernerian scho.ol^ it may be questioned whether we have not some-

_jyjflesj3een_dis]2osed to overlook the importance ot" the part it bas
played in the construction and solidification of~oiSreartir! ~ "

Siiother important subject arising out of this questTon, or rather
accompanying it as a corollary, would be, whether the solidification

of the earth began at the circumference, after its formation, as is

assumed by the advocates of the central-heat theory, or whether the
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formation of the earth may not have commenced with a central

nucleus consisting of an aqueous paste, gradually increasing in size

as matter was deposited around it from the circumambient fluids

and gases which filled the solar space before solid matter was aggre-

gated round those spots which now form the planets in our solar

system. It is a bold, perhaps even a rash thought, to go back to a

period before the earth was formed ; and yet such a period must have

existed, or the earth would be eternal, which we have no right to

assume. I will also venture to suggest one other question.

Assuming the possibility of an aqueous origin, and eliminating the

theory of central heat, can we not account for all the volcanic and
igneous phenomena which we find on the surface of the earth by
chemical action taking place at a comparatively moderate distance

below the surface ? We know that heat and combustion can be thus

produced, and we know that all the elements w^hich are necessaiy

for its production must have been contained within the earth's

sphere.

But I will say no more on a question which requires so much
close examination and cautious investigation. I recommend it to

your consideration, in the hope that at no distant period some one

wiU venture to grapple with it in earnest, and either point out the

probability of what I have siiggested, or prove its impossibility.

In conclusion, allow me to trespass on your time for a few mo-
ments longer, for the purpose of expressing my thanks to every

Fellow of the Society, and particularly to the Members of the Council,

for the kind support and assistance which, during the time I have

occupied the chair, I have invariably met with at their hands. I am
well aware of my many shortcomings, but, having ever taken a lively

interest in the prosperity of the Society, I trust that this has not

suffered during my Presidency. I look with confidence to the rapid

increase of our Members, in the hope that that is the best proof

that your interests have not siiffered at my hands. I congratulate

you on the choice of my successor, which you have this day made,

feeling confident that, with such a President as you have to-day

elected, the Society wiU continue to flourish as it has hitherto done,

to add fresh laurels to its brow, and that it will continue to hold

that high estimation in the opinion of men of science in every

country which it can confidently boast of having hitherto invariably

enjoyed.














